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IntroduIntroductioction
Cervical lymph nodes metasta-

sis is one of the most significant

prognostic factors in patients with

laryngeal squamous cell carcino-

ma (SCC). Its incidence varies

from 25% to 65% in different se-

ries.(1) Nodal status has a greater

influence on the curability of la-

ryngeal cancer than the status of

primary tumor, and failure in the

neck has been shown to be the
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AbstractAbstract
Objectives:Objectives: To evaluate the pattern of distribution of occult lymph

node metastases, and the efficacy of selective neck dissection in N0 la-
ryngeal carcinoma.

Study  design:Study design: A prospective study was performed on 30 patients
surgically treated for laryngeal cancer, initially classified as N0, with no
detected cervical lymph node, underwent lateral neck dissection remov-
ing levels II-IV.

Results:Results: Occult metastases were detected in fifteen specimens
(38.5%) from eleven patients (36.7%). Involvement per neck level was:
33.3% level IIa, 6.7% IIb, 26.7% III and 3.3% IV. Lymph node involve-
ment was significantly increased in cases of supraglottic/transglottic
tumors, advanced tumor stage or presence of cartilage invasion. 

Conclusion:Conclusion: This study confirmed the adequacy of SND for manage-
ment of N0 laryngeal carcinoma. Level IIb and IV involvement is rare.
Super-selective neck dissection (IIa, III) seems to be indicated in N0 la-
ryngeal squamous cell carcinoma. In case of advanced tumor stage or
cartilage invasion, selective neck dissection would be mandatory.

Keywords:Keywords: Laryngeal carcinoma; occult lymph node metastases; se-
lective neck dissection.
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most likely cause of treatment fail-

ure. In treating this disease, deci-

sions about management of the

neck must be considered, both for

the patient without clinical evi-

dence of neck disease and for the

patient with clinically evident cer-

vical metastasis.(2)

Achieving earlier diagnosis of

the laryngeal cancer increases the

frequency of patients presenting

stage N0 lymph node involvement.

The conversion rate from N0 to N+

neck without treatment is approxi-

mately 25 percent and this would

correlate with the incidence of

pathological positive nodes in elec-

tive neck dissection specimens

(around 30 percent).(3) The limita-

tions in the identification of micro-

metastases and the negative im-

pact of recurrences in the neck

are still a challenge.(4)

Optimal management of N0

cases is controversial. Elective

neck dissection with the surgical

management of the primary tu-

mor, elective neck irradiation or

therapeutic neck dissection when

the metastasis becomes evident

during watchful waiting are the

main treatment options of N0

neck.(5,6) The surgeon must decide

whether to electively treat the neck

or wait for metastases to develop

and then treat the patient whenever

they occur.(4) Location and stage

of the tumor with the average risk

of neck metastasis rates gathered

from previous studies are the main

factors in the selection of manage-

ment protocol for N0 neck.(7)

Surgical options for manage-

ment of the N0 neck vary from

modified radical neck dissection to

selective neck dissection.  The

lymphatic tumor spread to the

neck follows predictable paths(8);

this evidence justified the develop-

ment of selective neck dissection

(SND) for removing only those lev-

els at risk. The SND of levels II-IV

is, therefore, considered adequate

in patients with cN0 laryngeal

cancer.(9) Furthermore, in order to

minimize post-operative morbidi-

ty, it has recently been proposed

by several Authors to carry out a

super-selective dissection of levels

IIa-III because sub-level IIb and

level IV are seldom involved with-

out involvement of sub-level IIa

and level III.(10-12)

The present prospective study
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includes 30 patients, operated for

stage N0 laryngeal squamous cell

cancer. This study assessed the

incidence of occult lymph node

metastasis, and sought to deter-

mine the predictive factors and

impact on treatment and progno-

sis. 

Patients and MethodsPatients and Methods
This prospective study was car-

ried out on thirty patients at Otol-

aryngology head and neck surgery

department at Mansoura universi-

ty hospital, in a period between

March 2011 and June 2013.     

All patients in this study un-

derwent surgical management for

laryngeal squamous cell carcino-

ma, were determined preoperative-

ly as N0 neck, the clinical N0 neck

was defined as no cervical lymph

nodes palpated on physical exami-

nation and no suspicious lymph

nodes detected by imaging both by

CT scan on neck and neck ultra-

sound. Inclusion criteria to define

N0 neck, in laryngeal cancer pa-

tients in this series, were based

upon characteristics of detectable

lymph nodes at contrast CT scan,

lesser diameter than 10 mm, ab-

sence of central necrosis, and ab-

sence of contrast enhancement of

lymph node capsule.

Exclusion criteria for this study

include prior history of head and

neck cancer, palpable or radiologi-

cally demonstrable neck metasta-

ses,  proven distant metastases at

time of presentation, history of

neck dissection, previous head

and neck irradiation therapy, and

non-squamous cell laryngeal can-

cer.

Physical examination, routine

laboratory tests, chest X-ray, met-

astatic work up, computed tomog-

raphy (CT) of the neck and neck

ultrasound were carried out in all

patients. Direct laryngoscopy with

biopsy endoscopically assisted us-

ing 30 degree and 70 degree an-

gled endoscopes allowing evalua-

tion of different regions of the

larynx (microlaryngoendoscopy)

was performed in the preoperative

evaluation of all patients. Rigid

and flexible fiberoptic endoscopes

were also used routinely in the

physical examination.

Lateral neck dissection includ-

ing dissection of levels II, III, IV (II-

IV dissection) was performed in
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each case either unilateral or bi-

lateral with respect to localization

of the primary tumor in the lar-

ynx. Bilateral dissection was car-

ried out for all patients with tu-

mors crossing midline or tumors

involving midline structures (epi-

glottis).

Dissection specimens, removed

as a single piece, were located and

sent for histopathology. All nodes

were examined by series of 5mm

cross-sections, without immuno-

histochemical analysis, to deter-

mine the presence/absence, num-

ber, location of the nodes

containing metastatic disease in

different levels, and the presence

or absence of extracapsular

spread.

All patients were assessed in

terms of age, gender, primary tu-

mor site, T tumor stage based on

criteria of American Joint Commit-

tee on Cancer(13), and type of sur-

gery performed for the primary.

Postoperative complications,

such as pharyngocutanous fistu-

la, secondary hemorrhage, wound

infection, chylous leakage, frozen

shoulder syndrome, cervical and

brachial plexus injury and phrenic

nerve paralysis were evaluated.

ResultsResults
All patients in this study were

males with ages ranging from 40

to 72 years (median age 55.5

years). The primary tumor was su-

praglottic in 11 cases, transglottic

in 13 cases, and glottic in 6 cases.

The T stages of these patients

were as following: T2, 2; T3, 20;

and T4, 8.The surgical approaches

used to treat the primary tumor in

this series were total laryngectomy

(27 cases), supraglottic horizontal

laryngectomy (2 cases) and su-

pracricoid laryngectomy with cric-

ohyoidoepiglottipexy (1 case).

All the thirty patients under-

went lateral neck dissection (LND).

Unilateral neck dissection was

done in 21 patients and bilateral

neck dissection in 9 patients re-

moving levels II, III, IV.Thirty-nine

specimens were obtained from the

thirty patients and were pathologi-

cally analyzed.  

Occult metastases were detect-

ed in fifteen specimens (38.5%)

from eleven patients (36.7%). Cap-

sule rupture was found in 2 speci-
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mens (5.1%) from 2 patients

(6.6%). Metastases were bilateral

in 4 patients (44.4%) and other-

wise ipsilateral to the tumor in 7

patients (33.3%).

The distribution of occult me-

tastases among levels IIa, IIb, III

and IV in the 328 specimens was

respectively 33.3% (n= 10), 6.7%

(n=2), 26.7% (n=8), 3.3% (n=1). 

The distribution of occult me-

tastases according to the location

and stage of 1ry tumor are shown

in table (1).

Pathological analysis revealed

that cartilage involvement was

present in 8 patients. From these

8 patients 6 cases showed positive

occult metastases (75%) compared

to 5 patients (22.7%) in absence of

cartilage involvement. (Table 2) .

Statistical research for predic-

tive factors showed that cartilage

invasion, extralaryngeal extension

and advanced tumor stage corre-

lated significantly with lymph

node involvement (P = 0.02, 0.04).

No such correlation emerged for

the histologic type of the primary

tumor (differentiation) (P=0.4).

According to location of the pri-

mary tumor, occult metastases

rates were significantly higher in

supraglottic and transglottic tu-

mors compared to glottic tumors.

(P=0.04) (Figure 1).

Complications secondary to

dissection were: spinal nerve dys-

function in 2 cases (6.7%) that

were managed conservatively. lym-

phorrhea in 1 case (3.3%) which

was ultimately controlled by con-

servative management. 

Three patients who had under-

went total laryngectomy experi-

enced pharyngocutanous fistula.

Two of those patients were man-

aged conservatively. Only one pa-

tient with pharyngocutanous fis-

tula required operative repair after

6 weeks of the operation after fail-

ure of conservative treatment.

This patient required 2ry repair

using pedicled pectoralis major

myocutanous flap. Two patients

experienced wound infection that

underwent conservative treatment

in form of antibiotic and frequent

dressing.
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DiscussionDiscussion
The management of N0 neck in

patients with laryngeal squamous

cell carcinoma is still a matter of

controversy. The establishment of

a “cutoff” point to indicate the

elective treatment of the neck, and

how comprehensive it must be, is

still under debate. In addition, the

importance of identifying occult

cervical metastases for staging

and prognosis, particularly for the

indication of adjuvant treatment

modalities, is unquestionable. Mi-

croscopic evaluation of surgical

specimens after ND upstaging N

status in 21.4 percent of patients

confirmed the limitations for the

identification of occult cervical

metastases.(14)

Fig. 1: Fig. 1: Correlation between location of 1ry tumor and occult metastases.
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In most institutions, a frequency

rate of occult metastases exceed-

ing 15% represents the indication

for elective neck treatment.(15)

Determination of the method or

type of neck dissection used in

managing head and neck cancer

is heavily influenced by the pre-

dictable pattern of the spread of

cancer to the neck. Several au-

thors(16-18) have demonstrated

that the lymphatic drainage of the

larynx occurs along predictable

pathways; level II, III, and IV

lymph nodes are involved more

frequently, and there is an ex-

tremely low likelihood of level I or

V involving lymph node metasta-

sis. These observations form the

rationale for the utilization of LND

in cases of laryngeal SCC.

 

In the present study selective

neck dissection for 30 patients

with N0 laryngeal carcinoma reveals

high incidence of occult metasta-

ses (36.7%). This high incidence of

occult metastases in our study ad-

vocates the necessity of selective

neck dissection in such patients

with N0 laryngeal carcinoma.

The question arises as to whether

there exist any selection criteria for

patients in whom levels IIb and IV can

be conserved. This requires knowing

the real distribution of occult lymph

node metastases in the various lev-

els of the neck. Rinaldo et al.(19)

and Bolzoni et al.(20), analyzed data

from several prospective multicenter

studies of N0 laryngeal cancer, re-

ported level IIb involvement in 1.4%

of cases, systematically associated

with involvement of another level.

Paleri et al.(21) concluded from a

review of the literature that sub-

level IIb was involved in only 0.4%

of laryngeal squamous cell carci-

nomas radiologically and clinically

graded as N0. All these studies

agreed that level IIb dissection

provides no benefit for patients free

of palpable cervical adenopathy. 

In the present series, IIb in-

volvement was found in 2 cases

(26.7%) systematically associated

with IIa involvement. Therefore

there is compelling evidence that

dissecting sublevel IIb may not be

indicated in patients with laryngeal

cancer and clinically N0 neck. Spinal

accessory nerve dysfunction can

be minimized and operative time

can be saved without adversely af-

fecting the oncological outcomes.
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The necessity for routine dis-

section of level IV has recently

been questioned. The arguments

for this practice are the low rates

of micrometastases found at level

IV, ranging from 0 to 3.5 percent,

and the potential risk of complica-

tions associated with the dissec-

tion of level IV and V such as chy-

lous fistula and phrenic nerve

injury.(22) Three prospective stud-

ies(1,23-24) including 175 patients

with laryngeal cancer clinically graded

as N0, reported level IV involvement

in 6 patients: i.e., 3.4% of cases.

Khalif et al.,(25)  in a retrospective

study of 71 patients, reported a

single case of level IV involvement,

associated with level II involvement,

and concluded that level IV dis-

section was not always required.

In our study only one patient

shows occult metastases in level

IV. This patient was staged as

T4N0 transglottic carcinoma with

subglottic involvement. It was as-

sociated with involvement of level

II and level III. This study shows a

rare incidence of level IV occult

lymph node metastases in the

treatment of cN0 laryngeal SCC.

Therefore, dissection of level IV

lymph node pads may be unneces-

sary for the treatment of laryngeal

SCC patients with a clinically N0

neck. In doing so, it is hoped to

limit the potential morbidity, such

as chylous leakage or phrenic

nerve paresis, associated with dis-

section of the level IV lymph node

without compromising the onco-

logical integrity of LND as a thera-

peutic approach in the manage-

ment of laryngeal SCC.

Based on the results obtained

from our study, only dissection of

sublevel IIa and level III would be

sufficient for elective surgical

treatment of the neck in patients

with N0 laryngeal carcinoma.

In the present study, advanced

tumor stage and cartilage invasion

emerged as significant risk factors

for lymph node metastasis, where-

as occult metastasis did not de-

pend on histologic type of the pri-

mary tumor.

ConclusionConclusion
Levels IIa and IV involvement in

laryngeal cancer is rare and often

associated with involvement of

other levels. Super-selective (IIa

and III) neck dissection seems in-

dicated, limiting morbidity without
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increasing risk of failure. In cases

of advanced tumor stage (T3 or

T4) or supraglottic and transglot-

tic tumors or cartilage involve-

ment, occult lymph node invasion

is more frequent and neck dissec-

tion would be mandatory.
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IntroduIntroductioction
The number of viruses asso-

ciated with lymphoma has in-

creased over the last 20 years,

and includes epstein barr virus

(EBV), human T cell lymphoma vi-

rus 1 (HTLV1), human immuno-

deficiency virus 1 and 2 (HIV1 and

2) and human herpes virus 8

(HHV8). Some cause lymphoma by
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NON-HODGKIN’S LYMPHOMANON-HODGKIN’S LYMPHOMA

Marwa M. Abdel-Fattah M.Sc*, Nadia I. Atwan MD*,Marwa M. Abdel-Fattah M.Sc*, Nadia I. Atwan MD*,
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and Nashwa K. Abosamra MD**and Nashwa K. Abosamra MD**
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AbstractAbstract
Background/aims:Background/aims: This study aimed to investigate the relation be-

tween hepatitis C virus (HCV) and B-cell non Hodgkin lymphoma (NHL).
Methods:Methods: One hundred and seventeen cases of NHL diagnosed in

Mansoura oncology center between January 2012 and February 2013
were screened for HCV infection by ELIZA and PCR testing methods. Pa-
thology of lymphomas diagnosed in HCV sero-positive and in sero-
negative patients were reviewed according to 2008 WHO classification
by examination of H&E stained slides and IHC stained slides for (CD20,
CD3, CD15, CD30, CD5, CD10, CD23, TdT, BCL2, BCL6, EMA, and
Ki76).

Results:Results: HCV sero-positivity was more frequent in B-cell NHL pa-
tients (OR, 1.06; 95%CI, 0.6-1.8). HCV sero-positive NHL patients were
likely to present as primary extranodal lymphoma (P value, 0.000; OR,
4.2; 95%CI, 1.8-9.7). A highly significant association was observed with
MZL (P value, 0.000; OR, 12.7; 95%CI, and 2.8-57.18).

Conclusions:Conclusions: These findings suggest that HCV may play a role in the
development of B-cell NHL. Further studies are needed to more clearly
understand the pathogenesis and management of HCV related NHL.

Keywords:Keywords: Hepatitis C, Association, Non-Hodgkin’s Lymphoma.
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direct oncogenesis, for example EBV

and Burkitt’s lymphoma (BL). Others

cause lymphoma in immunosup-

pressed patients, for example

HHV8 in primary effusion lympho-

ma and Castleman’s syndrome(1).

Hepatitis C virus (HCV) is a glo-

bal health problem and a cause of

both hepatic and extrahepatic dis-

eases. B-cell lymphoproliferative

disorders (LPDs) represent the

most closely related as well as the

most investigated forms of extra-

hepatic disorders related to HCV.

A pathogenetic link between HCV

virus and some lymphoprolifera-

tive disorders was confirmed by

their responsiveness to antiviral

therapy, which is now considered

the first choice treatment(2). 

A possible association between

HCV infection and NHL was first

suggested in 1993. Overall, there

was a 2-fold risk of NHL associat-

ed with HCV, but there was signif-

icant heterogeneity found between

studies based on study design and

HCV prevalence. Higher risks were

found with case-control studies

particularly those using hospital

controls and in studies in high

HCV prevalence areas(3). 

HCV-associated lymphoid ma-

lignancies may be observed during

the course of mixed cryoglobuline-

mia (MC) or they may be idiopath-

ic forms. About 8%-10% of MC-II

evolves into lymphoma, generally

after long-lasting infection, as

demonstrated also by the ad-

vanced age of patients who devel-

op HCV-related lymphoma. In a

recent survey, MC patients had a

35 times higher risk of NHL than

the general population(4).

A significant association be-

tween B-cell derived NHL and

HCV infection was initially report-

ed in Italian subjects, and subse-

quently confirmed by a large ma-

jority of international studies(5-8). 

However, discordant data ap-

peared in northern European and

North American surveys, and it is

now evident that a clear south/

north gradient of prevalence exists,

in part reflecting different HCV in-

fection prevalence in the general

population, and suggesting the

contribution of environmental

and/or genetic factors(9-14).

The presentation of NHL asso-

ciated with HCV differs from stan-
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dard NHL. Lymphomas associated

with HCV more commonly present

as primary extra-nodal lympho-

mas, especially liver, spleen and

salivary glands. Retrospective

studies of patients whose infection

date can be accurately deter-

mined, suggest the mean latency

from acquiring the virus to pres-

entation with lymphoma is 15

years(15). 

From a histopathological point

of view, although all histological

types can virtually be found, B-

cell derived NHL is the most com-

mon of the HCV-related lymphoid

malignancies. The most prevalent

forms include follicular lymphoma

(FL), chronic lymphocytic leuke-

mia/small lymphocytic lymphoma

(CLL/SLL), lympho-plasmacytic

lymphoma (LPL), and marginal

zone lymphoma (MZL). Among the

MZLs, a special association with

HCV infection was reported for the

MALT lymphoma, as well as the

splenic forms, as confirmed by

some reports indicating that

splenic MZL regressed after antivi-

ral therapy, inspite of previous in-

effective chemotherapy(16,17).

Persistence of chronic HCV in

lymphocytes along with the in-

volvement of genetic and environ-

mental factors have been hypothe-

sized in the pathogenesis of HCV

related NHL. Increased frequency

of B-cell clonality, t (14: 18) bcl-2

and bcl-6 gene transloca¬tion,

STAT3 activation, and upregula-

tion of ERK and p38 MAPK signal-

ing pathways is observed in NHL

patients infected with HCV. Possi-

ble mechanisms for ma¬lignant

transformation include clonal pro-

liferation of B cells, inhibition of

apoptotic cell death, or both(18).

Material and MethodsMaterial and Methods
One hundred and seventeen

cases which were recently diag-

nosed as lymphoma patients at

Mansoura oncology center in the

period between January 2012 and

February 2013 were screened for

HCV infection by ELIZA and PCR

testing methods. Pathology of lym-

phomas diagnosed in HCV sero-

positive and in sero-negative pa-

tients were reviewed by examina-

tion of H&E stained slides and

IHC stained slides for (CD20, CD

3, CD15, CD30, CD5, CD10,

CD23, BCL2, BCL6, EMA, and

Ki76). Classification of diagnosed

types of lymphoma were done ac-
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cording to 2008 WHO classifica-

tion of lymphoma.

Statistical AnalysisStatistical Analysis
Statistical analysis of the data

was done by using Statistical

Package for Social Science (SPSS)

version 17.0.  Data were analyzed

by using simple descriptive statis-

tical analysis (frequency distribu-

tion, cross tabulation, chi- square

and Fisher's exact test). A P value

<0.05 was considered statistically

significant. Conditional logistic re-

gression was used to calculate

odds ratios (ORs) and correspond-

ing 95% confidence intervals

(95%CIs). The change-in-estimate

criterion was used to select con-

founders with a 5% relative

change in the OR considered im-

portant. The possible confounders

examined included the matching

factors (age, sex and region) fac-

tors, which may differ due to re-

sponse bias (ethnicity and educa-

tion level)(19).

Interactions between HCV sero-

positivity and the potential con-

founding variables were examined

by entering the interaction term

into the logistic regression model.

Significance was based on the

likelihood ratio p-value for the in-

teraction term. Sub-group analy-

sis of the association between

HCV sero-positivity and NHL were

also performed for histological

subtypes. A test for heterogeneity

between histologic subtypes was

performed by analysis of the case

group only using polychotomous

logistic regression(20,21).

ResultsResults
Fifty cases out of the 117 cases

of lymphoma were serologically

positive for anti-HCV Abs. Age of

the sero-positive lymphoma pa-

tients ranged from 20 to 80 years

with mean age 56.00 (standard

deviation 12.34). There was equal

number of both male and female

patients among the HCV sero-

positive patients, 25 for each. The

age of sero-negative patients

ranged from 14 to 84 years old

with mean age 50.27 (standard

deviation 14.97). There were 31 fe-

male and 36 male patients within

this group.  

The distribution of the anatom-

ic sites among the fifty HCV sero-

positive lymphoma patients of the

study was 24 out of 50 patients

(48%) presented clinically with
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lymphadenopathy including axil-

lary, cervical, inguinal, porta hep-

atis LNs, and the remaining 26

patients (52%) were presented

clinically with masses in extrano-

dal sites including spleen, oro-

nasopharengeal region, colon,

breast, stomach, liver and buccal

mucosa with the prevalence of

spleen which presented 30% of

the affected extranodal sites in

these patients. 

The anatomic distribution of

the presented lesions in sero-

negative lymphoma patients was

55 out of 67 (82%) of patients pre-

sented clinically with lymphade-

nopathy, and the remaining 12

patients (18%) presented with

masses in extranodal sites includ-

ing the spleen, testis, small intes-

tine, soft tissue, liver, stomach,

suprarenal gland and pelvi-

abdominal region.

By comparison of the anatomic

distribution of the clinically pre-

sented lesions in both HCV sero-

positive and sero-negative lympho-

ma patients, we found that lym-

phoma in HCV sero-positive pa-

tients was clinically presented in

extranodal sites (predominantly

the spleen) in 48% of patients

compared with only 18% of HCV

sero-negative lymphoma patients.

Statistical analysis showed a highly

significant association of extranodal

lymphomas with HCV sero-positivity

(P value= 0.000) and detected HCV

sero-positivity as a high risk factor

for extranodal lymphomas (Odds

Ratio (OR)= 4.2, 95%, Confidence

intervals (CI)= 1.8-9.7).

On the other hand, HCV sero-

positive lymphoma patients pre-

sented clinically with lymphade-

nopathy represented 52% of pa-

tients compared with 82% of HCV

sero-negative lymphoma patients

presented clinically with lymphad-

enopathy (table 1). 

Considering the types of lym-

phoma diagnosed in both HCV

sero-positive and sero-negative pa-

tients, there was a prevelance of

NHL in both groups representing

98% of lymphomas diagnosed in

HCV positive patients and 94% of

lymphomas diagnosed in HCV

negative patients. In HCV positive

patients one case was diagnosed

as HL, while fourty nine cases

were diagnosed as NHL including

twenty one cases of DLBCL, four
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cases of FL, thirteen cases of

SMZL, six cases of MALT lympho-

ma, two cases of SLL/CLL, one

case of MCL, one case of PTCL,

NOS and one case of ALCL. On

the other hand, lymphomas diag-

nosed in HCV sero-negative pa-

tients included four cases of HL,

and sixty three cases of NHL: ten

cases of SLL/CLL, eight cases of

FL, two cases of MCL, two cases of

BL, two cases of MZL (one case of

MALT lymphoma and one case of

SMZL), thirty five cases of DLBCL

two cases of ALCL and two cases

of T-ALL/LBL (table 2).

Overall, there was an associa-

tion between HCV seropositivity

and NHL, with HCV seropositive

subjects having an unadjusted OR

of 1.04 (95% CI= 0.6-1.7) com-

pared to subjects with negative se-

rology. A similar risk was associat-

ed with B-cell tumors (OR 1.06,

95% CI 0.6-1.8) than T-cell lym-

phomas (OR 0.67, 95% CI 0.11-

3.8), There was significant hetero-

geneity among the B-cell sub-

groups. A highly significant asso-

ciation was observed with MZL (P

value= 0.000) especially SMZL (P

value= 0.000) and MALT lympho-

ma (P value= 0.02). The largest in-

creased risks associated with HCV

were observed for MZL (OR, 12.7;

95% CI, 2.8-57.18). No significant

association or increased risk was

noted for HL or T- cell lymphomas

in HCV patients (table 3).
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DiscussionDiscussion
The current study provides a

positive association between B-cell

NHL and HCV infection (OR 1.06,

95% CI 0.6-1.8). This risk is sig-

nificantly increased in old age

group (above 60 years old). The

risk according to NHL subgroups

in our study was significantly ob-

served in MZL (P value= 0.000)

(OR 12.7, 95% CI (2.8-57.18) in-

cluding SMZL and MALT lympho-

mas. No significant association of

HCV sero-positivity with HL or T-

cell NHL was observed. 

Many studies reported a posi-

tive association between NHL and

HCV. In Egypt, Cowgill et al.(22)

observed a significant association

between NHL and HCV, but they

did not evaluate the impact of

HCV infection on the grades and

subtypes of NHL. El-Sayed et al.
(23) in Egypt also reported similar

results. In Saudi Arabia, Harakati

et al.(24) reported that HCV-

infected NHL patients were more

likely to have intermediate-grade

NHL than non-infected patients.

Muhammad et al.(18) noted that

HCV infection was strongly asso-

ciated with NHL in Pakistan being

more frequently observed in young

and middle-aged subjects. No sta-

tistically significant impact was

observed regarding HCV seroposi-

tivity on the grades and subtypes

of NHL.

Researchers in Europe also

documented a similar association

between NHL and HCV infection,

but few studies have been con-

ducted to evaluate the impact of

the grades of NHL. Mele et al.(25)

documented a strong association

and concluded that in Italy, 1 of

20 instances of B-NHL may be at-

tributable to HCV infection, and

thus, the patients may benefit

from antiviral treatment. In Tur-

key, Isikdogan et al.(26) observed

that HCV-seropositive NHL pa-

tients were more likely to have in-

termediate-grade NHL. In France,

Seve et al.(27) documented a posi-

tive but non-significant trend to-

wards an association between

NHL and HCV infection (odds ra-

tio, 1.31; 95% CI, 0.51-3.36).

Studies performed in other

countries have also reported a

strong association between HCV

and NHL(28,29). Spinelli et al.(3) in

Canada found that the highest

risk was observed in the DLBCL
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and MZL lymphoma and no asso-

ciation with FL. Dal Maso and

Franceschi(30) meta-analysis re-

ported similar results but with an

overall 2.7 fold increased risk for

FL.

The finding of an association is

not universal in the literature,

with a  large case–control study

from France(14), and multiple

small negative series from the UK
(11), Canada(13), Germany(12),

Turkey(31), Thailand(32) and the

USA(33) failing to find an associa-

tion. In contrast to the Japanese

studies supporting the associa-

tion, a further Japanese study

found little evidence of a signifi-

cant association(34). Discordant

results were found also by other

authors who did not detect a risk

for NHL in HCV sero-positive pa-

tients(35-37).

Our findings are an addition to

the results observed in the former

group of studies which support

the association between HCV and

NHL. This difference between

studies probably reflects the fact

that genetic, environmental and

viral factors as well as the viral

genotype may play a role in the

complex relationship between the

patient and the virus. There is,

however, no direct evidence to

support or refute these possibili-

ties. From the available evidence it

appears that HCV is only an im-

portant risk factor for B-cell ma-

lignancies in areas with a high

prevalence of HCV carriage. Fur-

ther studies with larger patient

populations investigating the

prognostic profile of HCV infection

and the treatment response will

help to clarify this issue.

ConclusionConclusion
In conclusion, HCV infection is

associated with B- cell NHL. HCV

infection in NHL patients was

more frequently observed in old

aged subjects. A statistically sig-

nificant impact was observed re-

garding anti-HCV Abs sero-

positivity on the types of NHL with

a significant association with

MZL. On the basis of our results,

larger epide¬miological studies

can be conducted.
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AbstractAbstract
Background:Background: ovarian cancer is the sixth most common female can-

cer. Many cases are diagnosed at advanced stage resulting in lesser
chance for optimal cytoreduction. Recently, neoadjuvant chemotherapy
has been introduced to improve cytoreduction and reduce surgery relat-
ed morbidity. Consequently, preoperative pathologic diagnosis became
mandatory  

Objectives:Objectives: To analyze the safety, adequacy and accuracy of tru-cut
biopsy and to evaluate factors potentially affecting adequacy.

Methods:Methods: prospective study conducted on 50 cases of female pa-
tients presented with ovarian tumor and submitted either to obstetric
and gynecology department or oncology center in Mansoura university
hospital during the period between 2011 and 2013. Tru-cut biopsy was
performed under ultrasound guide, using an automatic biopsy gun with
disposable needle. The adequacy, accuracy, and safety were assessed.
Variables potentially influencing adequacy were analyzed. 

Results:Results: the study conducted prospectively on 50 cases having ovari-
an masses. Samples containing adequate diagnostic tissue sufficient to
perform IHC were available in 42 out of 50 cases (84%). The sizes of the
mass and prior CT or MRI were positive predictors for adequacy. The di-
agnostic accuracy of tru cut biopsy is 95.7% with sensitivity is 95.5%
and specificity 100%. The Positive predictive value is 100% and the Neg-
ative predictive value is 60%.

Conclusion:Conclusion: Ultrasound-guided tru-cut biopsy is an efficient, mini-
mally invasive, accurate and safe diagnostic method in the management
of advanced, and recurrent ovarian tumour.
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IntroduIntroductioction
Ovarian cancer is the sixth

most common female cancer and

the seventh most common cause

of cancer death. There are about

204,000 new cases and 125,000

deaths annually (Boyle and Levin,

2008). The world rate of ovarian

carcinoma is estimated to be 6.3

per 100,000, and is higher in de-

veloped countries being 9.3 per

100,000. (Rauh-Hain et al., 2011).

In Egypt, according to Mahdy et al

1999, the rate per 100,000 women

in Alexandria was 3.16. Data from

national cancer registry, Aswan

profile, revealed that ovarian can-

cer represented 5.6% of all female

malignancies, being the second

most frequent cancer among

Egyptian females following breast

cancer (Ibrahim and Mikhail,

2010). 

The World Health Organization

Histological Classification for ovar-

ian tumors separates ovarian neo-

plasms according to the most

probable tissue of origin: surface

epithelial (65%), germ cell (15%),

sex cord-stromal (10%), metastatic

(5%), and miscellaneous tumors.

Surface epithelial tumors are fur-

ther classified by cell type  into

:serous, mucinous, endometrioid,

etc and by degree of  atypia into:

benign, borderline [atypical pro-

liferation, low malignant potential]

or malignant; malignant may be

invasive or non-invasive. Most ma-

lignant tumors are surface epithe-

lial accounting for 90% of all ma-

lignant tumors. (Tavassoli and

Devilee, 2003).

The problem of late presenta-

tion that characterizes any malig-

nant tumor is more commonly en-

countered with ovarian tumors

due to the lack of specific symp-

toms and the overlap with nonspe-

cific GIT and genitourinary prob-

lems. Consequently, large

numbers of cases with ovarian

malignancy are diagnosed at ad-

vanced stages making optimal cy-

toreduction less likely which will

adversely affect the prognosis with

subsequently reduced survival

(Schwartz and Zheng, 2003).

Spencer et al., 2006 reported

that two-thirds of women with

ovarian cancer present with ab-

dominal dissemination of disease,

the standard management of

which comprises surgical debulk-

ing followed by chemotherapy. Un-
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der such circumstances it is un-

likely to achieve optimal debulking

even with most experienced

hands.

Introduction of neoadjuvant

chemotherapy followed by interval

debulking was found to improve

the cytoreduction and reduce sur-

gery related morbidity in such ad-

vanced cases.  In addition, neoad-

juvant chemotherapy is gaining

popularity in improving physical

and emotional trauma associated

with intial ovarian cancer treat-

ment. (Schwartz and Zheng,

2003). 

Not only to confirm malignancy

before starting chemotherapy but

to confirm that a malignant tumor

is an ovarian primary since man-

agement will be completely differ-

ent in case of metastatic tumors.

In addition, core needle biopsy is

important for accurate typing and

grading of the tumors that would

be inaccurate if performed on

postchemotherapy resection speci-

mens (Longatto Filho et al., 1997).

Finally, tru cut biopsy is a helpful

diagnostic tool in patients with

poor surgical performance, or pa-

tients with recurrent disease, this

study evaluates the role of trucut

biopsy in ovarian tumour.

Patients and MethodsPatients and Methods
This is a prospective study con-

ducted on 50 cases of female pa-

tients presented with ovarian tu-

mor and admitted either to

obstetric and gynecology depart-

ment or oncology center in Man-

soura university hospital during

the period between 2011 and

2013. Patients were included in

the study when belonged to any of

the following categories: advanced

ovarian malignancy (according to

clinical &/or radiological criteria),

recurrent malignant ovarian tu-

mor, ovarian tumor of doughtful

origin (primary or metastatic), sol-

id ovarian mass with an ultra-

sound evidence to be benign. Pa-

tients with suspicious masses

appearing to be in early stage were

excluded from the study to pre-

vent possibility of tumor spillage

into the peritoneal cavity and up-

staging due to the procedure.

Whether completely solid or

complex (partially cystic and par-

tially solid) mass, the solid compo-

nent should appear on ultrasound

measuring more than 2 cm so it
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can admit the tru cut needle. The

INR ratio for all patients should be

less than 1.4 to be candidate for

the procedure. A prior CT or MRI

was checked for accurate localiza-

tion of the site of introduction of

the needle

The skin at site of introduction

of the needle was disinfected with

alcohol.  2% xylocaine was inject-

ed into the skin and subcutane-

ous tissue as local anasthestic.

The shortest puncture route is

chosen. When the tip of the needle

is in a desired site the pistol is re-

tracted so that tissue is sampled

then the needle is gently removed.

16-18 guage needle was used to

obtain the tissue core which was

immediately placed in 10% buf-

fered formalin for fixation.

Tissue core was sent for pathol-

ogy department where it was pro-

cessed into a paraffin block that

was cut into 5um thick sections

stained with: H&E. 

Each tissue slide prepared from

tru cut specimen was evaluated

for presence of sufficient diagnos-

tic tissue (adequacy), and accura-

cy for diagnosis, tumor typing (ac-

cording to the WHO classification

of ovarian tumors 2003), tumor

grading and availability to perform

IHC staining reaction. 

Data analysis was done by us-

ing Chi square test. Univariate re-

gression analysis was done to esti-

mate positive and negative

predictors of tru cut adequacy.

Results Results 
The study was conducted pros-

pectively on 50 cases having ovari-

an masses. The age range of pa-

tients was between 11-63 years,

with mean age 52.74 years. Age ,

size of the mass, CA125 level,

presence of ascites, BMI , CT or

MRI prior to the technique were

studied as factors affecting the ad-

equacy of the tru cut specimen.

Samples containing diagnostic tis-

sue sufficient to perform IHC were

available in 42 out of 50 cases

(84%). 

In Univariate regression analy-

sis for the studied factors only the

size of the mass and prior CT or MRI

were positive predictors for adequa-

cy. BMI was a negative predictor

for a adequacy but without reach-

ing a statistically significant level.
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Diagnosis in tru cut specimen

was consistent with postoperative

specimen in 44 out of 46 cases

(diagnostic accuracy) (95.7%) with

sensitivity is 95.5% and specificity

100%. The Positive predictive val-

ue is 100% and the Negative pre-

dictive value is 60% due to the

presence of 2 false negative cases.

Out of 42 true positive cases,

38 cases available for typing.

There were 37 cases concordant

for typing (97.4%) and 1 case dis-

concordant.

Out of 42 cases true positive

cases, 30 cases have tumor grade,

28 cases concordant (93.3%) and

2 cases disconcordant.

Diagnosis of high grade serous

carcinoma was based on presence

of papillary and glandular struc-

tures lined by columnar to cuboid-

al epithelial cells with high grade

nuclei (prominent nucleoli) and

frequent mitotic figures (≥10/

10HPF). Papillae are mostly short

and broad with narrow fibrovascu-

lar core( fig.1). On the other hand

presence of small papillary struc-

tures lined by low grade cells and

surrounded by cleft like spaces

(micropapillae) was diagnostic for

low grade serous carcinoma. Such

micropapillae appeared in longitu-

dinal sections as tall narrow papil-

lae whose length is twice the

width. In addition we have en-

countered the caput medusa like

appearance of low grade serous

carcinoma (fig.2).

In the current study we had 7

cases with final diagnosis of muci-

nous tumor one of which was mu-

cinous cystadenoma seromuci-

nous type based on the presence

of cystic structures lined by single

layer of endocervical like colum-

nar mucin secreting epithelial

cells assosciated with areas that

are lined by cubical and columnar

non mucinous epithelial cells

some of which were ciliated (ser-

ous cells).

Such areas that are lined by

serous cells were the only finding

detecting in the tru cut biopsy

therefore accurate typing couldn't

be reached. still another case with

final diagnosis of mucinous carci-

noma intestinal type was non

representative in the tru cut.

Of the remaining 5 cases 4
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were accurately diagnosed on tru

cut biopsy; 2 of which were of ser-

omucinous type and 2 of intesti-

nal type due to presence of goblet

cells. The last one case with final

diagnosis of mucinous carcinoma

seromucinous type was accurately

typed on trucut biopsy due to the

presence of two types of cells ser-

ous like and endocervical like

however, grading was inaccurate

as it was diagnosed as borderline

with microinvasion. This can be

justified by the common presence

of borderline focus adjacent to

carcinomas especially the low

grade ones. 

The only one case diagnosed as

grade II endometroid carcinoma

was greatly similar to its uterine

counterpart displaying glandular

structures mostly with rounded

lumena (in contrast to the slit like

lumena of the serous glands) as

well as cribriform and solid sheets

representing 20% of the tumor.

The cells were columnar non se-

ceretory epithelial cells with mod-

erate degree of nuclear pleomor-

phism and infrequent mitotic

figures. 

Cases diagnosed as undifferen-

tiated carcinomas were entirely

formed of solid sheets of epithelial

cells with no identifiable papillary

or glandular structures.

Diagnosis of fibroma based on

the presence of bland spindle cell

proliferation arranged in bundles

and focal storifiorm pattern. In

some cases theca cells with abun-

dant foamy cytoplasm and round-

ed to polygonal outline could be

identified.

Desmoplastic small round cell

tumor was diagnosed in 33 years

old female patient after exclusion

of all other round cell tumors by

IHC. The morphology was that of

aggregates of dyscohesive rounded

monotonous cells with moderate

amount of cytoplasm and hper-

chromastic nuclei with occasional

conspicuous nucleoli. The aggre-

gates were separated by desmo-

plastic stroma through which

cords of the tumor cells were

present. In this case the tumor

was involving the ovary secondari-

ly to a mesentric mass.

The case that was appearing in

the tru cut as dyscohesive round-

ed cells with moderate amount of
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amphophoilic cytoplasm, vesicular

nuclei and conspicuous nucleoli

that are seen infiltrating singly

and in dyscohesive cords and ag-

gregates were found out to be

DLBCL. A diagnosis that was in

differential with sex cord stromal

tumor but IHC positivity for LCA

applied on cell block have solved

the problem.



4242

Reham Mohamed Nagib Abd El Ghani, et al...



4343

Benha M. J.

Vol. 31  No 1  Jan.  2014

DiscussionDiscussion
Pathological diagnosis of ovari-

an tumors has long been known

to be done on post operative resec-

tion specimen while preoperative

diagnosis has been reliable upon

clinical and radiological findings.

However, the recent introduction

of neoadjuvant chemotherapy has

made the preoperative pathologi-

cal diagnosis mandatory. This can

be achieved either by tissue biop-

sy or cytology. Tissue biopsy by

tru cut needle was the scope of

the current study.  

Similar to what was reported by

Zikan et al.,  the high reliability

and safety of this minimally inva-

sive method have been confirmed

from the high diagnostic accuracy

(95.7%), sensitivity (95.5%),and

PPV(100%)  that we have encoun-

tered in our study. In addition,

our study didn't score any false

positive diagnoses resulting in

100% specificity. On the other

hand presence of false negative

cases has resulted in NPV of 60%.

Similar to the relatively low ade-

quacy rate false negative diagnos-

es can be attributed to the new ex-

perience which may be the cause

of non sampling of the tumor.

Larsen et al., 1993, Malmstrom

1997, & Freedman et al., 2010 were

the only trials that studied the di-

agnostic role for both core needle

biopsy and FNAC in ovarian tu-

mors. Similar study was conduct-

ed by Stewart et al., 2002 but on

intra abdominal masses without

addressing the ovary specifically.

Fig.  1:  Fig. 1: high grade papillary serous carci-

noma in a tru cut biopsy. (H.&E.,

x20 magnification).

Fig.  2:  Fig. 2: Caput medusa like appearance of

low grade papillary serous carci-

noma (H. &E.x10 magnification).
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On the other hand, there has

been other studies that were con-

ducted on tru cut biopsy alone ei-

ther in ovarian tumors (Zikan et

al., 2010; Faulkner  et al., 2005;

Fischerova et al., 2008), pelvic

masses (Yarram et al., 2007), or

peritoneal carcinomatosis (Spencer

et al., 2006; Hewitt et al., 2007).

The adequacy rate we have

achieved for the tru cut biopsy

(84%) was nearly similar to that

reported by Faulkner et al., 2005

(85.7%), higher than that of Lar-

sen et al., 1993(78%), but lower

than that reported by Zikan et al.,

2010(91.3%), Malmstorm, 1997(88%),

Fischerova et al., 2008(93.02%),

Yarram et al., 2007(95.2%), and

Spencer et al., 2006(92%). Adding

to differences in experience as well

as the smaller number of cases

enrolled in our study, we have

adopted only the trans abdominal

approach for obtaining tru cut bi-

opsy while Zikan et al and Fische-

rova et al. have adopted both

trans abdominal and transvaginal

routes. A higher adequacy of trans-

vaginal biopsies is probably due to

the proximity of the biopsy lesion

to the probe and a better capacity

for guiding the biopsy probe more

precisely into the vascularized, i.e.

vital, parts of the tumor. 

While ascites and CA 125 levels

reflect large tumor loads and a

larger tumor is easier to access we

didn't find them to achieve a sta-

tistically significant value to be

considered as positive predictors

for adequacy in our study. This is

despite being higher in adequate

samples than scanty ones. This

statistical difference can be attrib-

uted to the Small sample size in

our study. On the other hand,

both parameters were positive pre-

dictors for adequacy in the study

conducted by Zikan et al., 2010.

However, this study was conducted

on 190 cases. Instead size of the

mass and presence of CT or MRI

prior to the technique were our pos-

itive predictors in our study. These

two parameters haven't been stud-

ied in other trials. CT or MRI prior

to the technique allow accurate lo-

calization of the tumor and its sol-

id component making it easier for

radiologists to introduce the needle

in shorter way and more targeting.

On the other hand, BMI was a

negative predictor for adequacy in

our study this could be explained
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by the fact that obesity can hinder the

performance of tru-cut biopsy (espe-

cially by the abdominal approach).

This again in contrast to the findings

reported by Zikan et al., 2010.

The diagnostic accuracy for tru

cut in our study was 95.7%, a fig-

ure comparable to those reported

by Zikan et al., 2010 (98.3%), Fis-

cherova et al., 2008 (97.7%), Yar-

ram et al. 2007 (93,4%), and

Freedman et al., 2010. On the

other hand our diagnostic accura-

cy for tru cut was much higher

than that reported by Malmstorm,

1997 who achieved 73% accuracy

as well as Stewart et al who

achieved 80.1% accuracy.

We have achieved the highest

sensitivity for tru cut when com-

pared to the reported figures by

Malmstorm, 1997 (73%), Yarram

et al. 2007 (91.4%) and Stewart et

al. 2002. However, these studies

yielded 100% specificity as ours. 

The same is true regarding the

PPV which was 100% in our study

similar to Malmstorm , Yarram et

al. and Larsen et al.

On the contrary our NPV was

lower than that of Yarram et al

(78.1%) and Larsen et al. (94%). A

difference that can be attributed

to the false negative case we have

encountered.

While Zikan et al., 2010, Fische-

rova et al., 2008 & Hewitt et al.,

2007 reported presence of compli-

cations from tru cut biopsy we

didn't encounter any complication.

Since the technique was a new ex-

perience in our hospital assosciated

with controversial acceptance from

senior staff we have been meticu-

lous in the choice of patients that

can be candidate for the procedure.

Subtyping was available in

90.3% of cases in the current

study with 97.4% concordance

with the final histopathological di-

agnosis, an issue which haven't

been discussed in any study apart

from that of  Freedman et al., who

reported less figures; 77 % sub-

typing with 80% concordance.

We have discussed the accura-

cy of tru cut biopsy for tumor

grading and we have reported it to

be 93.3%, again this issue wasn't

addressed in any of the previously

mentioned studies.
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Results from the current study

support the safety and beneficial

use of tru cut biopsy in preoperative

diagnosis of ovarian tumors whenever

indicated. Tru cut has the advan-

tage of significant predictive power

for tumor typing and grading. 

ReferencesReferences
1.  Boyle  P.,  Levin  B.1. Boyle P., Levin B. world

cancer report.  World heath organ-

ization, lyon. 

         

2.  Faulkner  R.L.,  Mohiyid-2. Faulkner R.L., Mohiyid-

deen L., McVey R. and Kitchenerdeen L., McVey R. and Kitchener

H.C.  (2005):H.C. (2005): Transvaginal biopsy

in the diagnosis of ovarian cancer.

BJOG. Jul; 112(7):991-3

3.  Fischerova  D.,  Cibula  D.,3. Fischerova D., Cibula D.,

Dundr  P.,  Zikan  M.,  Calda  P.,Dundr P., Zikan M., Calda P.,

Freitag  P.  and  Slama  J.  (2007):Freitag P. and Slama J. (2007):

Ultrasound-guided tru-cut biopsy

in the management of advanced

abdomino-pelvic tumors. Int J

Gynecol Cancer. 2008 Jul-Aug;

18(4):833-7. Epub Aug 30.

4.  Freedman  O.C.,  Dodge  J.,4. Freedman O.C., Dodge J.,

Shaw  P.,  Oza  A.M.,  BernadiniShaw P., Oza A.M., Bernadini

M.,  Klachook  S.,  Murphy  K.J.,M., Klachook S., Murphy K.J.,

Lo  E.,  Rosen  B.  and  Mackay  H.Lo E., Rosen B. and Mackay H.

(2010):(2010): Diagnosis of epithelial ovari-

an carcinoma prior to neoadjuvant

chemotherapy. Gynecol Oncol. Oct;

119(1):22-5. doi: 10.1016/j.ygyno.

2010.06.002. Epub 2010 Jun 29.

5.  Hewitt  M.J.,  Anderson  K.,5. Hewitt M.J., Anderson K.,

Hall  G.D.,  Weston  M.,  HutsonHall G.D., Weston M., Hutson

R.,  Wilkinson  N.,  Perren  T.J.,R., Wilkinson N., Perren T.J.,

Lane  G.  and  Spencer  J.A.Lane G. and Spencer J.A.

(2007):(2007): Women with peritoneal

carcinomatosis of unknown origin:

Efficacy of image-guided biopsy to

determine site-specific diagnosis.

BJOG. Jan; 114(1):46-50.

6.  Ibrahim  A.S.  and  Mikhail6. Ibrahim A.S. and Mikhail

N.N.  (2010):N.N. (2010): Egypt National Can-

cer Registry Aswan Profile – 2008.

Publications Number RR1. PP 46-

47, 72-73.

7.  Larsen  T.,  Torp-Pedersen7. Larsen T., Torp-Pedersen

S.T.,  Ottesen  M.,  Bostofte  E.,S.T., Ottesen M., Bostofte E.,

Sehested  M.,  Rank  F.E.  andSehested M., Rank F.E. and

Holm H.H. (1993):Holm H.H. (1993): Abdominal ul-

trasound combined with histologi-

cal and cytological fine needle bi-

opsy of suspected ovarian tumors.

Eur J Obstet Gynecol Reprod Biol.

Aug; 50(3):203-9.

8.  Longatto  Filho  A.,  Bisi  H.,8. Longatto Filho A., Bisi H.,

Alves V.A., Kanamura C.T., Oya-Alves V.A., Kanamura C.T., Oya-

fuso M.S.,  Bortolan J. and Lom-fuso M.S., Bortolan J. and Lom-

bardo V. (1997):bardo V. (1997): Adenocarcinoma



4747

Benha M. J.

Vol. 31  No 1  Jan.  2014

in females detected in serous effu-

sions. Cytomorphologic aspects

and immunocytochemicalreactivi-

ty to cytokeratins 7 and 20. Acta

Cytol. Jul-Aug; 41(4):961-71.

9.  Mahdy  N.H.,  Abdel-Fattah9. Mahdy N.H., Abdel-Fattah

M. and Ghanem H. (1999):M. and Ghanem H. (1999): Ovar-

ian cancer in Alexandria from

1988 to 1997: trends and survival.

East Mediterr Health J. Jul; 5

(4):727-39.

10. Malmström H. (1997):10. Malmström H. (1997): Fine-

needle aspiration cytology versus

core biopsies in the evaluation of

recurrent gynecologic malignancies.

Gynecol Oncol. Apr; 65(1):69-73. 

11.  Rauh-Hain  J.A.,  Krivak11. Rauh-Hain J.A., Krivak

T.C.,  Del  Carmen  M.G.  andT.C., Del Carmen M.G. and

Olawaiye  A.B.  (2011):Olawaiye A.B. (2011): Ovarian

cancer screening and early detec-

tion in the general population. Rev

Obstet Gynecol.; 4(1):15-21.

12.  Schwartz  P.E.  and  Zheng12. Schwartz P.E. and Zheng

W.  (2003):W. (2003): Neoadjuvant chemo-

therapy for advanced ovarian can-

cer: the role of cytology in pre-

treatment diagnosis. Gynecol

Oncol. Sep; 90(3):644-50.

13.  Spencer  J.A.,  Anderson13. Spencer J.A., Anderson

K., Weston M., Wilkinson N. andK., Weston M., Wilkinson N. and

Hewitt  M.  (2006):Hewitt M. (2006): Image guided

biopsy in the management of can-

cer of the ovary. Cancer Imaging.

Sep 7; 6:144-7.

14.  Stewart  C.J.,  Coldewey J.14. Stewart C.J., Coldewey J.

and Stewart I.S. (2002):and Stewart I.S. (2002): Compar-

ison of fine needle aspiration cy-

tology and needle core biopsy in

the diagnosis of radiologically de-

tected abdominal lesions. J Clin

Pathol. Feb; 55(2):93-7

15. Tavasolli  F.A. and Devilee15. Tavasolli F.A. and Devilee

P. (2003):P. (2003): World Health Organiza-

tion classification of tumours. Tu-

mours of the breast and the fe-

male genital organs.Lyon (France):

IARC Press-WHO.

16.  Yarram  S.G.,  Nghiem16. Yarram S.G., Nghiem

H.V., Higgins E., Fox G., Nan B.H.V., Higgins E., Fox G., Nan B.

and  Francis  I.R.  (2007):and Francis I.R. (2007): Evalua-

tion of imaging-guided core biopsy

of pelvic masses. AJR Am J Roent-

genol. May; 188(5):1208-11.

17.  Zikan  M.,  Fischerova  D.,17. Zikan M., Fischerova D.,

Pinkavova I., Dundr P. and CibulaPinkavova I., Dundr P. and Cibula

D. (2010):D. (2010): Ultrasound-guided tru-

cut biopsy of abdominal and pelvic

tumors in gynecology. Ultrasound

Obstet Gynecol. Dec; 36(6):767-72.



4848

Reham Mohamed Nagib Abd El Ghani, et al...

TRU CUT BIOPSY OF OVARIANTRU CUT BIOPSY OF OVARIAN
TUMORS: IS IT APPLICABLE?TUMORS: IS IT APPLICABLE?

Reham Mohamed Nagib Abd El Ghani M.Sc,Reham Mohamed Nagib Abd El Ghani M.Sc,
Nadia El Saied Basiouny MD, Wageha Abd El HalemNadia El Saied Basiouny MD, Wageha Abd El Halem

Kandil MD, Maha Mohamed Amin MDKandil MD, Maha Mohamed Amin MD
and Reda Abd El Hadi Hemada MDand Reda Abd El Hadi Hemada MD

BENHA
MEDICAL
JOURNAL

REPRINT

Published byPublished by

Benha Faculty of MedicineBenha Faculty of Medicine Volume 31  Number 1
Jan.  2014



4949

Benha M. J.

Vol. 31  No 1  Jan.  2014

IntroduIntroductioction
Organophosphorus pesticides

(OPs) are currently the most com-

monly utilized pesticides in the

world. They combine almost 40

different chemical members regis-

tered by the US-EPA

(www.epa.gov). About 70% of all

insecticides used in USA are OPs,

constituting about 73 million

pounds in 2001(1). Moreover, OPs

problem involves both developed

and developing countries(2). The

cholinesterase enzymes inhibiting

effects of OPs represent the main

mechanism underlying their acute

EFFECT OF MALATHION ON EMBRYONICEFFECT OF MALATHION ON EMBRYONIC
NEURAL STEM CELL OF THE RATNEURAL STEM CELL OF THE RAT

Khaled Fathy Abd El-Ghany BS.c, Hassan El-Sayad Ph.DKhaled Fathy Abd El-Ghany BS.c, Hassan El-Sayad Ph.D
and Mohamed Salama MD*and Mohamed Salama MD*

 Department of Biology, Faculty of Science, *Department of Toxicology,
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AbstractAbstract
Developmental neurotoxicity (DNT) entails the toxic effects of various

chemicals on brain during the early childhood period. As human brains
are vulnerable during this period, various chemicals would have maxi-
mum effects during this early stage of development. A novel alternative
method that can overcome most of the limitations of the conventional
techniques is the use of 3D neurospheres system. This in-vitro system
can recapitulate most of the changes during the period of brain develop-
ment making it an ideal model for predicting neurotoxic effects. In the
present study, we verified the possible DNT of malathion which is one of
organophosphates pesticides with suggested possible neurotoxic effects
on lactating children. Three doses of malathion (250nM, 1µM and
10µM) where used in cultured neurospheres for a period of 14 days.
Malathion was found to affect proliferation and viability of neuro-
spheres, these effects were positively correlated to doses and progress of
time. This study confirms the DNT effects of malathion on 3D neuro-
spheres model. 

Keywords:Keywords: Malathion; Neurospheres; DNT; Proliferation; Viability.
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toxicity. However, other possible

toxic effects has been linked to

chronic exposure to OPs e.g. de-

layed neurotoxicity, developmental

neurotoxicity and other organs

toxicity(3). Malathion (O,O-

dimethyl dithiophosphate of die-

thyl mercaptosuccinate) is one of

the OPs group with different toxic

effects(4). These findings suggest

that malathion exposure during

lactation induced cerebral altera-

tions and oxidative stress in rat

pups. 

The most promising models for

DNT testing are based on three-

dimensional animal or human cell

culture systems: the embryonic

stem cell test (EST)(5), the whole

embryo culture (WEC)(6) and human

neural progenitor cells (hNPCs),

grown as neurospheres(7).

The three-dimensional human

neurosphere system mirrors the

basic processes of brain develop-

ment, namely proliferation, migra-

tion, differentiation and apoptosis.

So far, however, research with

neurospheres has largely focused

on their application for neurore-

generation in disease states of the

central nervous system(8). Never-

theless, a few studies have also

utilized neurospheres for toxicity

studies in vitro by analyzing a va-

riety of endpoints such as viabili-

ty, proliferation, migration, diffe-

rentiation, neurite outgrowth and

apoptosis(9). These provide sup-

port for their use in hazard identi-

fication screens for chemicals that

may cause developmental neuro-

toxicity.

In the present study, we ex-

plored the neurotoxic effects of

malathion on neurospheres, trying

to extrapolate the resulting data to

developmental toxic effects. More-

over, we traced the role of oxida-

tive stress in this neurotoxic effect

of malathion on cultured neuro-

spheres with different concentra-

tions.

Materials and MethodsMaterials and Methods
All chemicals were of molecular

biology grade and were obtained

from Sigma-Aldrich (USA) unless

otherwise stated.

Cell  culture.Cell culture. Rat neural pro-

genitor cells were isolated from rat

embryos (E14) extracted from pla-

cental tissue. The cortices were

aseptically dissected out from the
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brains of the fetuses and the tis-

sues were triturated by repeated

passage through a fire-polished

constricted Pasteur pipette. The

dispersed tissues were allowed to

settle for 3 min. The supernatant

was, then, transferred to a fresh

tube and centrifuged at 1,000 g

for 5 min. The pellet was placed in

Hank’s balanced salt solution  cul-

tured as free-floating neuro-

spheres in proliferation medium

[Dulbecco’s modified Eagle medi-

um and Hams F12 (3:1) supple-

mented with B27 (Invitrogen

GmBH, Karlsruhe, Germany), 20

ng/mL epidermal growth factor

(EGF; Biosource, Karlsruhe, Ger-

many), 20 ng/mL recombinant

human fibroblast growth factor

(rhFGF; R&D Systems, Wiesba-

den-Nordenstadt, Germany), and

penicillin and streptomycin (1:100

vol/vol; Invitrogen) at 37°C with

7.5% CO as previously described
(10). Differentiation was initiated

by growth factor withdrawal in dif-

ferentiation medium [Dulbecco’s

modified Eagle medium and Hams

F12 (3:1) supplemented with N2

(Invitrogen)] and plating onto a

poly-d-lysine/ laminin matrix.

Chemical  Exposure.Chemical Exposure. For pro-

liferation and viability analyses,

neurospheres were treated for 2

weeks with malathion (0.25, 1, or

10 µM) in proliferation medium.

Proliferation  analyses.Proliferation analyses. For

proliferation analyses, spheres were

cultured in proliferation medium.

After 0,4,5,11 and 14 days, sphere

size was determined by software

analyses (CellProfiler, version 2.1;

Broad Institute, freely downloaded

from http://www.cellprofiler.org).

Diameter of each neurosphere was

measured and exported to excel

file further to statistical analysis.

Viability Assay.Viability Assay. The viability of

cells constituting the neuro-

spheres was determined by ana-

lyzing the degree of deformity in

sphere structure after different pe-

riods using the same image analy-

sis software.

ResultsResults
Proliferation analysis:Proliferation analysis:

As shown in table (1) and (fig.

1) control group neurospheres

showed normal pattern of prolife-

ration,  where  applying  size

analysis for the cell cultured re-

vealed progressive increase from

317.6±61.9 in day 4 till reaching
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800.6±117. Malathion exposed cell

cultures, revealed arrest in prolife-

ration which was positively corre-

lated to the increase in malathion

concentrations. Cells exposed to

Malathion (250 nM) showed arrest

of neurosphere diameter in day 11

and 14, so that their sizes were

highly significantly lower when

compared to control group (fig. 2).

Cells exposed to Malathion (1 µM)

showed more aggressive arrest in

their proliferation as their meas-

urements showed highly signifi-

cant decrease in size as compared

to controls in days 5 and 11, while

on day 14 the neurospheres lost

their shape. The same pattern of

proliferation arrest was noticed in

Malathion (10 µM).

Neurospheres Deformity:Neurospheres Deformity:

Table (2) shows the degree of

deformity in neurospheres shapes,

hence the viability of cells. Based

on previous reports(10), loss of the

spherical  shape  of  the  3D  neu-

rospheres structure denotes the

loss of neural progenitor cells via-

bility and ability of cohesion. As

can be seen no cells in control re-

vealed loss of shape at all test

times. In group Malathion (250

nM) significant loss of sound

structure was evident on 14th

day.  Groups Malathion (1 µM, 10

µM) revealed significant loss of

continuity of cell structure from the

day 5, to increase up to almost

complete loss of cell continuity on

day 14 (figs. 2,3).
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Fig.  1:  Fig. 1: Proliferative changes of neurospheres culture for control group
on days 4,5,11,14 at magnifications X10.

Fig.  2:  Fig. 2: Proliferative changes of neurospheres culture for Malathion
(250nM) group on days 4,5,11,14 at magnifications X10.
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DiscussionDiscussion
Developmental neurotoxicity

(DNT) compresses a broad catego-

ry of neurological disorders that

may be of unknown cause. Exam-

ples include learning defects,

some psychological disorders e.g.

schizophrenia and autism(11).

Hence, it is of paramount impor-

tance to accurately predict the

neurotoxic effects of certain com-

pounds using more advanced systems

than those regularly used(12). In

the present study, we explored the

DNT of Malathion with different

concentrations on 3D neurospheres

system. The most valuable

strength point in neurospheres is

their ability to trace the predicted

effects on different stages of brain

development. This advantage of

neurospheres in-vitro system over

traditional animal models, im-

proves our ability to verify the pu-

tative adverse effects of Malathion

on children brain development in

case of exposure in early life. 

In our work, we used small

doses (250nM, 1µM and 10 µM ) of

malathion  to imitate the regular

real life exposure, especially,

through lactation. This is on con-

trary to most preceding studies

Fig.  3:  Fig. 3: Proliferative changes of neurospheres culture for Malathion (1
uM) group on days 4,5,11 [14th day was totally deformed] at
magnifications X10.
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where much higher doses were

used (1-20mM). Although previous

studies showed neurotoxic effects

of malathion on animal models

and cell cultures, results could

not be extrapolated to normal

child exposure in real life due to

larger doses used in these studies
(13,14). We think that the sensitiv-

ity and specificity of neurospheres

system would offer a chance to

show the specific toxic impact of

smaller doses of malathion.

 The effects of Malathion were

tested regarding proliferation ca-

pacity and neurosphere shape as

marker of cell viability. Moreover,

the pro-oxidant effect of Malathion

was verified in cell culture

through measuring GSH, MDA

and SOD. The effects of Malathion

on proliferation were evident as

noticed through the arrest of nor-

mal increase in neurospheres di-

ameter with progress of time in a

proliferation culture medium. This

effect can be translated to affec-

tion of brain size in human expo-

sure incidents which suggest pos-

sible morphological changes on

exposure to Malathion during the

critical period of brain develop-

ment(10). It is worth noticing that

previous studies implementing

neurospheres as DNT predictive

system showed more effects of

tested chemicals (Mercury and

Polybrominated Diphenyl Ethers)

on migration and differentiation

than proliferation(10,15). On the

contrary, present work revealed

powerful impact of Malathion on

proliferation. This variation in ef-

fects denotes different mecha-

nisms of action between different

neurotoxic agents and their resul-

tant effects on children exposure.

The findings of the present study

confirm the developmental neurotox-

ic effects of Malathion which sup-

port previous works of(13). These

studies, however, showed the neu-

rotoxic effects of early postnatal

exposure in rodent models. Al-

though they reflected the abnor-

mal neurobehavioral performance

of children exposed to pesticides

like Malathion in early life(14),

they needed to be verified by more

detailed study as in neurospheres

system. We believe this is the first

study to confirm the DNT of Mala-

thion on 3D neurospheres model

where the mechanism of action

seems through affecting prolifera-

tion hence may lead to morpholog-
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ical size anomalies with absent

role of oxidative stressors.

ConclusionsConclusions
Malathion exposure in early

childhood could lead to develop-

mental changes on brain as evi-

denced from the present study.

The negative effects could lead to

morphological changes e.g. size

diminution and focal lesions ac-

cording to the affected areas.
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AbstractAbstract
Aim  of  this  study:  Aim of this study: To study the efficacy of Percutaneous Vertebro-

plasty (PVP) in thoraco-lumbar vertebral fractures according to the de-
gree of pain relief and functional outcome. 

Patients and Methods:Patients and Methods: 42 vertebral bodies of 26 patients with pain-
ful vertebral compression fractures have been enrolled in a prospective
study. Verbal Descriptive Scale (VDS) has been used to measure pain
status; Oswestry Disability Index (ODI) was chosen to evaluate func-
tional activity. They were done preoperative and regularly for up to 1
year. 

Results:Results: The mean VDS & ODI scores decreased significantly from
pretreatment to posttreatment and continued through the follow up pe-
riod with no significant differences between both osteoporotic and trau-
matic cases. There was a no significant difference in VDS improvements
in relation to each amount of cement used. Cement extravasation oc-
curred in 74% of augmented vertebrae associated with three patients
(10.7%) with neurological compromise. Adjacent and non adjacent ver-
tebral level fractures occurred in 3 cases (12%). 

Conclusion:Conclusion: Vertebroplasty is effective minimally invasive procedure
in markedly reducing pain and disability, and improving the quality of
life in patients with vertebral compression fractures. But it may lead to
serious neurological complications. 

Keywords:  Keywords: Percutaneous vertebroplasty. Polymethylmethacrylate.
Vertebral compression fracture. Verbal Descriptive Scale. Oswestry Dis-
ability Index. Thoraco-lumbar spine.
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IntroduIntroductioction
Percutaneous vertebroplasty

(PVP) was first described by Gali-

bert (1987) and performed by per-

cutaneous injection of bone ce-

ment into one or more vertebral

bodies under fluoroscopic or com-

puted tomography control. It pro-

vides pain relief and mechanical

stabilization within the vertebral

body to prevent further vertebral

body collapse(1,2).

It may be associated with ce-

ment leakage that can be mini-

mized by reducing the quantity of

the bone cement and/or its injec-

tion speed(3,4). This leakage may

also lead to myelopathy, radicu-

lopathy or systemic cardiovascular

or respiratory affection(5).

Many studies have been per-

formed on vertebroplasty. And there

was controversy about its efficacy

in pain relief, functional out-

comes, the cement amount used,

its use in traumatic cases and its

complications(3,4,6,7,8,9,10,11,12).

Patients and MethodsPatients and Methods
In the period between Septem-

ber 2009 and August 2013, Ver-

tebroplasty was performed on 42

vertebral bodies between D6 and

L5 of 26 patients complaining of

back pain due to thoracolumbar

vertebral compression fractures

not associated with neurological

affection and after at least 2

weeks from the vertebral fracture.

The follow up period ranged from

3 months to 12 months with a

mean of 11.5 months. 

The age of patients included in

the study ranged between45 and

82 years with a mean of 61.9

years (SD±9.4). There was 2 males

(7.7%) and 24 females (92.3%).

Osteoporotic vertebral compres-

sion fracture (VCF) in 20 patients

(76.9%); (36 vertebrae) & post

traumatic vertebral compression

fracture (VCF) in 6 patients

(23.1%); (6 vertebrae).

Patients were assessed clinical-

ly where the degree of pain and

patient disability were assessed

using the Verbal Descriptive Scale

(VDS)(13) and the Oswestry Disa-

bility Index questionnaire (ODI)
(14).

Plain radiography was done to

detect the level, type and number

of fractures. Also CT scan was
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done to assess the integrity of the

posterior wall of the vertebral

body. It was done for all cases.

MRI was done to differentiate be-

tween healed from non healed

fractures in cases of more than 3

months duration. DEXA scanning

was performed for all patients.

Routine laboratory investigations

and medical evaluation were or-

dered for all patients including:

ECG, CBC, liver function, kidney

function, I N R and blood glucose. 

Patient Selection Criteria: Patient Selection Criteria: The

study was conducted on patients

with thoracolumbar vertebral frac-

tures.

A. Inclusion Criteria:A. Inclusion Criteria:

• Patients with painful vertebral

compression fractures with col-

lapse of the vertebral body more

than 20% and less than 80%. 

• Patients with vertebral frac-

tures not involving the posterior

wall of the body.

B. Exclusion criteria:B. Exclusion criteria:

• Non symptomatic vertebral

compression fracture.

• Patients with vertebral frac-

tures involving the posterior wall

of the body.

• Vertebral fractures associated

with neurological deficit.

• New vertebral fracture after

previous percutaneous vertebro-

plasty for the same vertebra.

• Systemic contraindications e.g.

bleeding disorder, systemic infection.

• Local infection.

• Medical problem preventing

the positioning of the patient in

prone position for about one hour,

which is nearly required for the

procedure e.g. uncontrolled cardi-

ac diseases, chest diseases or

large abdominal hernia.

• Patient’s disagreement for

percutaneous Vertebroplasty.

• Absence of bone marrow oe-

dema in STIR or fat suppression

window MRI for the cases with

history of back pain more than 3

months which indicates a healed

fracture.  

Vertebroplasty procedure:Vertebroplasty procedure:

Vertebroplasty was performed in

the operating room with radiolucent

table using a uniplanar fluoroscopy

device whose position was changed

between the AP and lateral direc-

tions as needed. IV Antibiotic pro-

phylaxis was given for all patients

preoperatively with 1 gram cefo-

taxime (3rd generation cephalos-
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porin). All patients were operated

under local infiltration anaesthesia

(Lidocaine 2% 4.5 mg/kg/dose)

and intravenous conscious seda-

tion with IV fentanyl, if needed.  

All patients were injected using

the percutaneous transpedicular

technique. The unipedicular tech-

nique was used in 17 vertebrae

(40.5%) while the bipedicular

technique was used in 25 verte-

brae (59.5%).  An 11 gauge needle

(cannula & trocar) was used. 

In this study, self curing poly

methylmethacrylate (PMMA) ce-

ment of an appropriate viscosity

with Barium sulphate of about

28% was used. The cement pack-

age was kept in the refrigerator for

at least 30 minutes before use

(Precooling method). This aimed at

prolonging the setting time. The

cement was injected in the tooth-

paste state and continued under

continuous fluoroscopic guidance

until adequate vertebral body fill-

ing has occurred, or appearance of

cement leakage specially vascular,

canal or foraminal leakages (fig.1).

The amount of bone cement in-

jected ranged from 3cm3 to 12

cm3 with a mean of 5.35 cm3

(SD±2.47 cm3).

The patients were evaluated

clinically with neurological exami-

nation, VDS & ODI and radiologi-

cally with plain radiographs post-

operatively and at each follow up.

CT was done for all cases in the

1st post operative day. Follow up

was carried out at regular inter-

vals; 1.5 months, 3 months, 6

months and 12 months. The mini-

mum follow up period was 3

months (Fig. 2 a, b, c, d).

ResultsResults
1.  Pain  subsidence  score  (us-1. Pain subsidence score (us-

ing  the  VDS):ing the VDS): According to the

preoperative VDS; 73.1% of our

patients were presented with very

severe pain, 26.9% with worst

pain but there were no patients

with mild, moderate, severe or no

pain. According to the postopera-

tive VDS; 53.9% of the patients

were presented with mild pain,

42.3% with moderate pain, 3.8%

with very severe pain but no pa-

tients presented with severe, worst

or no pain. 

At 1.5 months 77% of the pa-

tients were presented with mild

pain, 11.5% with moderate pain
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and 11.5% with no pain but there

were no patients with severe, very

severe or worst pain. At 3 months;

61.5% of our patients were pre-

sented with mild pain, 30.8% with

no pain and 7.7% with moderate

pain but no patients presented

with severe, very severe or worst

pain. At 6 months 58.3% of our

patients were presented with mild

pain, 33.3% with no pain, 4.2%

moderate pain and 4.2% very se-

vere pain but no patients present-

ed with severe or worst pain. At 12

months 60.9% of the patients

were presented with mild pain,

34.8% with no pain and 4.3% with

moderate pain but no patients

presented with severe, very severe

or worst pain. The improvement

outcome of these differences com-

pared with preoperative VDS was

found to be statistically highly sig-

nificant (P<0.001) (fig.3).

There was a no statistically sig-

nificant difference (P value > 0.05%)

in VDS improvements at any time

between patients with osteoporotic

VCFs or traumatic vertebral frac-

tures. Through all the follow up

period there was a no statistically

significant difference in VDS im-

provements in relation to each

amount of cement used (P value >

0.05%).

2.  Oswestry  Disability  Index2. Oswestry Disability Index

(ODI): (ODI): The mean preoperative ODI

was 91.7 points (SD±5.9). It was

not done post operative as most of

the sections of ODI questionnaire

cannot be completed at this time

as the questions about sexual life,

social life and travelling. At 1.5

months the mean ODI was 37.3

points (SD±20). At 3 months the mean

ODI was 29.8 points (SD±17.64).

At 6 months the mean ODI was

25.7points (SD±23.2). At 12 the mean

months ODI was 21.9 points

(SD±19.2). The improvement out-

come of all of these different values

compared with preoperative ODI

was found to be statistically highly

significant (P<0.001). (Fig.4)

As regard to the effect of the

type of fracture to ODI changes we

found that there was no statisti-

cally significant difference (P value

> 0.05) in ODI improvement be-

tween patients with osteoporotic

or traumatic VCFs at any time in

the study period. 

Complications:Complications:

A-  Cement  leakage:A- Cement leakage: The ce-
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ment leakage occurs when the ce-

ment present at any site outside

the vertebral body. It was assessed

by x-ray and CT and it was classified

in to 5 types Intradiscal, Vascular,

Perivertebral, Canal and Foraminal

leakages. The total incidence of ce-

ment leakage was 74% was found

to be statistically highly signifi-

cant (P<0.001). Single type of leak-

age was encountered in 25 verte-

brae while mixed was encountered

in 17 vertebrae (Table 1).

The incidence of cement leak-

age in osteoporotic injected verte-

brae was 70% which was statisti-

cally highly significant (P<0.001).

Also the incidence of cement leak-

age in traumatic injected verte-

brae was 100% which was also

statistically highly significant

(P<0.001). The incidence of differ-

ent types of cement leakage in os-

teoporotic in relation to traumatic

injected vertebrae wasn’t statisti-

cally significant (P>0.05) except

vascular leakage which was signif-

icant in traumatic in relation to

osteoporotic injected vertebrae

(P<0.05).

There were statistically highly

significant (P<0.001) difference be-

tween the cement amount in bi-

pedicular (mean value was

6.34±2.54 cm3) & the unipedicu-

lar (mean value was 3.88±1.45

cm3) approaches. But there was

no statistically significant differ-

ence in any type of cement leak-

age with the approach used (P >

0.05). The incidence of periverte-

bral cement leakage increase with

increasing the amount of cement

used which was found to be sta-

tistically significant (P<0.05). In

contrast to the other types of leak-

age they were not statistically sig-

nificant (P>0.05) in relation to

amount of cement used.

B-  Neurological  compromise:B- Neurological compromise:

We had three patients (10.7%)

with neurological compromise in

our results. Canal and foraminal

leakage had occurred in all of

them while vascular leakage in

one patient and perivertebral leak-

age in another patient. All of them

were with osteoporotic vertebral

fractures.  Although it was not

statistically significant (P>0.05)

this leakage led to incomplete par-

aplegia in one patient and periph-

eral radiculopathy in two patients.

C- Adjacent and non adjacentC- Adjacent and non adjacent
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vertebral  level  fractures:vertebral level fractures: Adja-

cent and non adjacent vertebral

level fractures occurred in 3 cases

(12%) and it was not statistically

significant (P>0.05). Adjacent level

fractures occurred in 2 patients

(8%) while the non adjacent level

fractures occurred in one patient

(4%) in this study. None of the pa-

tients suffered any intraoperative

complications of anaesthesia, po-

sitioning or any Infection in the

post operative or thought the fol-

low up period.

Fig.  1:  Fig. 1: Injection of 1st lumbar vertebra under continuous fluoroscopic guid-
ance; a-a- A p view, b-b- lat. View.

a b

Fig. 2: Fig. 2: Female patient 72 years with OCF of the 4th lumbar vertebra with very
severe pain, ODI 97.80%. Bipedicular approach with 12 cm cement
were used. The post operative was VDS mild, ODI 6%at 1.5 months. a-
Pre AP view. b- Pre lat. view. c- Post AP view. d- Post lat. view.
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DiscussionDiscussion
The results of this study

showed that vertebroplasty was ef-

fective in markedly reducing pain

and disability, and improving the

quality of life in the majority of pa-

tients within a very short period of

time.

The improvement outcome of

these different values compared

with preoperative VDS was found

to be statistically highly signifi-

cant. Pain relief was rapid and

marked especially at 1.5 months

with continued improvement and

didn’t decline with time. Pain relief

Fig. 3: Fig. 3: Comparison between preoperative & postoperative, follow up one, two,
three& last VDS Outcomes.

Fig. 4: Fig. 4: Comparison between preoperative, postoperative, & follow up one, two,
three& last ODI Outcomes.
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was obviously reflected on the activ-

ity level of the patient and his/her

resumption of social activities which

were obvious in ODI improvements.

There were no significant differences

in pain and disability Improve-

ments due to the fracture etiology

or the amount of cement used. As

regard to pain improvement there

is agreement with the results ob-

tained by Heini et al (2000)(15),

Carlier et al (2004) (10), Neto et al

(2004)(8), Kobayashi et al (2005)(4)

and Yehya & El-Nekady (2010)(9).

According to their studies the me-

dian scores of pain intensity were

reduced significantly following ver-

tebroplasty. Also they found this

effect was long lasting. 

There is disagreement with the

results obtained by Buchbinder et

al (2009)(11). As they reported that

there is no beneficial effect of ver-

tebroplasty compared with a sham

procedure in patients with painful

osteoporotic vertebral fractures.

Their results are challenged by

many factors firstly; they reported

that they used the analgesia in

both groups without identifying

the amount used in both of them

as one of the most important aims

of vertebroplasty is to eliminate or

decrease the amount of analgesia

due its effects on pain relief which

may be higher in the group with

sham procedure. Also their follow

up was only up to 6 months so the

long term effects of vertebroplasty

cannot be assessed including the

mechanical effects, improvement

of sagittal balance through vari-

able degrees of RVH and wedge

angle restoration and decreasing

the risk of adjacent fractures. 

Although most PMMA augmented

vertebrae have shown one type or

more of cement leakage, the major-

ity have been asymptomatic. The

symptomatic ones were usually of

neural origin. These types include;

intradiscal, vascular, periverte-

bral, canal & foraminal leakage.

This high incidence of cement

leakage was 74% may be ex-

plained by using C.T. in leakages

detection and not only by using

plain x-ray.

The incidence of cement leak-

age in osteoporotic injected verte-

brae was 70% while in traumatic

injected vertebrae it was 100%.

The higher incidence of cement

leakage in traumatic fractured
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vertebrae may be explained by the

presence of cracks in the vertebral

body that was not healed or con-

cealed with fracture hematoma

and not apparent in preoperative

x-ray films or the C.T. cuts. The

incidence of different types of ce-

ment leakage in osteoporotic in re-

lation to traumatic injected verte-

brae wasn’t statistically significant

(P>0.05) except vascular leakage

which was significant in traumatic

in relation to osteoporotic injected

vertebrae (P<0.05).

There was significant incidence

of intradiscal cement leakage

which was 16.7% between aug-

mented vertebrae. It occurred due

to presence of a communication

between the vertebral body and

the disc space. This communica-

tion is possibly due to either an

end-plate fracture coinciding with

the primary vertebral body frac-

ture, or could be a result of end-

plate fracture by the introduced

needle used for injection. 

Although the vascular cement

leakage was not significant as it

was occurred only in7.1% of aug-

mented vertebrae, it was present

in one case with neurological com-

plication in association with canal

and foraminal leakage. Although

the canal cement leakage was sta-

tistically highly significant as it

was occurred in 52.4% of aug-

mented vertebrae it was associat-

ed with only three cases of neuro-

logical compromise. Also there

was a significant foraminal ce-

ment leakage as it was occurred in

16.7% of augmented vertebrae

and it was present in the three

cases of neurological compromise.

There was highly significant in-

cidence of perivertebral cement

leakage as it was occurred in

26.2% of augmented vertebrae. In

contrast to all other types of leak-

age it increases significantly with

increasing the amount of cement

used. Truumees et al (2004)(16) in

their review of the literature stated

that there was a mean rate of ce-

ment leakage ranging from 3% to

65% in different studies. Hulme et

al (2006)(17) reviewed the litera-

ture and showed a mean rate of

cement leakages occurred in 41%.

In a review of 30 PVP studies, they

reported the distribution of leak-

age was 32% canal, 32.5% para-

spinal, 30.5% intradiscal, 3.3% fo-

raminal, and 1.7% pulmonary in
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PVP. It was noted that pulmonary

complications occurred at a rate of

0.6% and neurologic deficits oc-

curred in 0.6% per level treated.

Although most cement leakages

are asymptomatic, the long-term

effects are unknown.        

This study agree with the re-

sults obtained by Kobayashi et al

(2005)(4) in their study as they

found that the incidence of ce-

ment leakage was 75.6%. But de-

spite this high incidence of leak-

age, they reported no clinical

symptoms were seen. No major

complications such as pulmonary

embolism, osteomyelitis or radicu-

lar neuritis were observed. There

was no significant change in blood

pressure, heart rate or blood oxy-

gen saturation. In our results the

same occurred but we had 3 cases

with neurological affection. Also in

the study of Chen et al (2004)(18)

on 6 patients they found that four

vertebrae (66.7%) revealed evi-

dence of PMMA leakage into the

disc space and the paravertebral

space, without any evident clinical

symptoms. No intracanal leakage

occurred; no patient needed a sec-

ondary surgical intervention. But

the low incidence of complications

may be attributed to the low num-

ber of cases in their study.        

The incidence of cement leak-

age in this study is higher than

that of Heini et al (2000)(15) in

their study as they reported that

the extraosseous cement leakage

was noted in eight vertebral bod-

ies (20%), five times (12.5%) into

the paravertebral soft tissues,

twice (5%) into the spinal canal

and once (2.5%) into a segmental

vein. also they reported that all of

these cement extrusions remained

without clinical sequelae.       

Although leakage of cement

into the spinal canal and neural

foramen was well tolerated in

most cases, as the neurological

compromise associated with ce-

ment leakage was not statistically

significant, it led to serious neuro-

logical complications. Intraforami-

nal leakage was found to be more

harmful as its incidence was less

than that of the canal leakage and

both of them were present in the

only three cases of neurological

compromise. Although there were

three cases of neurological com-

promise in this study, Neto et al

(2004)(8) & Yehya & El-Nekady
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(2010)(9) found no cases with neu-

rological deficit in their series. In

the other way there were many

cases in the literature with varying

degrees of neurological affection

associated with PVP(19,20,21,22).  

In this study adjacent and non

adjacent vertebral level fractures

were not statistically significant as

it was occurred in 3 cases (12%).

The incidence of developing adja-

cent vertebral level fractures was

greater than that of non adjacent

vertebral levels. 

There is agreement with Trout

et al. (2006)(22) as they reported

that the relative risk of developing

a new VCF at a level adjacent to a

VP level is 4.62 times greater than

at a nonadjacent level. It is still

controversial whether adjacent

level compression fractures after

VP are a consequence of rigidity

caused by augmentation with

bone cement or simply due to the

natural progression of osteoporo-

sis. Studies of the natural history

of VCF have reported a four times

greater risk of developing addition-

al VCFs after the initial one than

in patients without VCF(23,24). Ac-

cording to Hadjipavlou et al (2005)

(25), a kyphotic deformity moves

the centre of gravity forwards re-

sulting in an increased forward

bending moment which increases

the load within the kyphotic angle

and predisposes adjacent verte-

brae to suffer secondary fractures.

 There is disagreement with Lin

et al (2004)(26) & Chen et al (2010)
(27) as they identified that there

were a statistically significant in-

crease in the incidence of new

fractures of adjacent vertebral

bodies in patients with cement

leakage into the intervertebral disc

compared with that in patients

without leakage. But in the

present study the reported cases

with adjacent or non adjacent ver-

tebral fractures, there were no as-

sociated Intradiscal cement leak-

age. Also in the cases with

Intradiscal leakage there were no

associated adjacent or non adja-

cent vertebral fractures.           

According to the results of this

study there was no significant re-

lationship between the amount of

cement used and the clinical out-

comes. Belkoff et al. (2001)(28) re-

ported that only 2 cm3 of injected

cement during vertebroplasty is
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needed to begin restoring height of

a collapsed vertebral body. They

also showed that up to 8 cm3 of

cement might be needed to restore

stiffness in the thoracolumbar re-

gion. According to Liebschner et

al. (2001)(29) there are larger dif-

ferences in individual vertebral

body volumes. Different vertebral

augmentation techniques allow in-

jection up to 12 cm3 of cement,

and until now, there has been no

data on how much a vertebra

could take physiologically. Fur-

thermore, surgeons usually subjec-

tively estimate how much cement

one can put in a vertebral body.

Also Liebschner et al. (2001)(29)

reported that only 14% (3.5 cm3)

cement- filled vertebral body was

necessary to restore stiffness to its

initial value. But different regions

of the spine needed different amounts

of cement. More cement in the ver-

tebral body increased both strength

and stiffness of the vertebra. 

There is agreement with Kauf-

mann et al (2006)(30) as they dem-

onstrated that there is no signifi-

cant relationship between volume

of cement injected in a com-

pressed vertebral body and clini-

cal outcomes of percutaneous ver-

tebroplasty. they also claimed that

vertebroplasty operators need not

feel compelled to achieve particu-

lar volumes of cement injected but

should be guided by their clinical

sense of what constitutes an ade-

quate and safe fill of a compressed

vertebral body. Also Hadjipavlou

et al (2005)(25) reported that the

ideal amount of cement necessary

to restore a desirable degree of lo-

cal strength and stiffness has not

been established.

ConclusionConclusion
Vertebroplasty is effective mini-

mally invasive procedure in mark-

edly and rapidly reducing pain

and disability, and improving the

quality of life in patients with oste-

oporotic and traumatic vertebral

compression fractures. But it may

lead to serious neurological com-

plications. 
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AbstractAbstract
Purpose:Purpose: The aim of this study was to investigate the expression of

CD56 and bcl-2 in paraffin-embedded sections of rectal punch biopsy
from patients suspected clinically to have Hirschsprung's disease.

Patients and Methods: Patients and Methods: Immunohistochemical (IHC) study for CD56
and bcl-2 was performed on archival material of 71 patients diagnosed
with Hirschsprung's disease between January and December 2011.

Results:  Results: Seventy-one cases were included in the study. Based on H
and E stained section prepared from paraffin blocks belonging to these
patients; 10 cases showed identifiable ganglion cells in submucosa, be-
tween the two muscle layers or in both sites. In 54 cases, no ganglion
cells could be identified. Seven equivocal cases were diagnosed as sus-
picious for the presence of ganglion cells. All cases demonstrating gan-
glion cells on H and E-stained sections showed positive membranous
reaction for CD56 and positive cytoplasmic reaction for bcl-2 antibod-
ies. In 8 cases (15%) with no detected ganglion cells by H and E stain-
ing, a positive reaction was shown in CD56-stained sections. Three cas-
es (5%), as well, showed positive cytoplasmic reaction for bcl-2.
Immunoreactivity for CD56 and bcl-2 had higher sensitivity in identify-
ing ganglion cells when compared to routine stains. In 7 equivocal cas-
es, a definite diagnosis could be reached.

Conclusion:Conclusion: Ganglion cells are identified more readily by IHC stains
than by routine H and E stains. Immunohistochemical staining for
CD56 and bcl-2 is a reliable diagnostic tool in cases of Hirschsprung's
disease especially when ganglion cells are undetected or equivocal with
routine stain.
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IntroduIntroductioction
Chronic constipation is a com-

mon and persistent problem in

childhood, accounting for approxi-

mately 3-5% of visits to pediatric

outpatient clinics and 10-20% of

visits to pediatric gastroenterology

clinics. Organic causes for consti-

pation are anatomical such as co-

lonic stenosis and duplication or

neurological such as Hirsch-

sprung’s disease (HD) and intesti-

nal neuronal dysplasia. Endocrine

and metabolic causes should be

considered as well. Hirschsprung's

disease should be suspected in

any newborn who fails to pass me-

conium within 24-48 hours after

birth.  The  diagnosis  of  HD  is

made by means of rectal punch bi-

opsy(1).

Congenital intestinal aganglion-

osis, or Hirschsprung's disease, is

a malformation of the enteric ner-

vous system, in which the obligate

diagnostic feature is absence of in-

trinsic ganglion cells from the dis-

tal rectum and a variable length of

contiguous bowel. Enteric neu-

rons are derived from the neural

crest and migrate caudally with

the vagal nerve fibers along the in-

testine. These ganglion cells arrive

in the proximal colon by 8 weeks

of gestation and in the rectum by

12 weeks' gestation(2). Multiple

loci appear to be involved, includ-

ing chromosomes 13q22, 21q22,

and 10q. Arrest in migration leads

to an aganglionic segment. This

results in Hirschsprung's disease,

which affects estimated 1:5,000

live births, with a male-to-female

ratio of approximately 4:1(3). Dys-

motility occurs due to constriction

of the aganglionic segment, which

requires intrinsic innervations to

relax(4,5).

The presence of hypertrophic

nerve fibers in the myenteric and

submucosal plexuses is a diagnos-

tically useful finding. In 90% of

rectal biopsies from patients with

Hirschsprung's disease, nerves

with diameters of 40 µm or greater

can be detected(6,7,8). These hy-

pertrophic nerves represent ex-

trinsic fibers, primarily from pelvic

autonomic ganglia. In aganglionic

bowel, small branches from hyper-

trophic nerves distribute to the

muscularis propria and mucosa,

but do not express synaptic pro-

teins or other antigens that char-

acterize the normal intrinsic in-

nervation of these targets(4,9).
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Hematoxilin and Eosin (H and

E) staining and acetylcholineste-

rase staining (AChE) are common-

ly used in the diagnosis of Hirsch-

prung's disease (HD). However, H

and E stain is not always suffi-

cient for accurate diagnosis, be-

cause it has limitations in the di-

agnosis of immature ganglion cells

in neonates(10). In these instanc-

es, the ganglion cells are few in

number (3-5 cells per ganglion);

small and irregularly distributed

and so their identification is diffi-

cult. Also, immature ganglion cells

may be unipolar or bipolar and

can be mistaken for stromal cells
(11).

Although acetyl choline este-

rase (AChE) activity is a diagnosti-

cally useful, it is not sufficient.

AChE stains the parasympathetic

nerve fibers and trunks of fibers

that increase dramatically in the

lamina propria of the mucosa and

sub mucous layer, but is not a

specific marker for ganglion cell
(12). One of the problems is the in-

terference of red blood cell (RBC)

acetyl cholinesterase due to hem-

orrhage in the lamina propria.

Technical difficulties in addition to

reports of false positive and false

negative results have compro-

mised the utility of this maneuver
(12,13). For this reason immuno-

histochemistry was studied and

found to be  a very helpful diag-

nostic adjunct in the diagnosis of

HD and it helps to detect ganglion

cells using CD56, bcl-2, Synap-

tophysin, and S-100 protein
(15,16,17).

CD56 is a glycoprotein of the

Ig-super family. Its antibody tar-

gets an isoform of the neural cell

adhesion molecule (NCAM). It is

believed to regulate cell motility,

binding to heparin/heparin sul-

phate and collagens, stimulation

of neurite outgrowth and fascicu-

lation via the fibroblast growth

factor receptor. CD56 encoding

gene is located at 11q23-24 chro-

mosome. It is expressed normally

in NK cells, activated T cells, large

granular lymphocytes, specific en-

docrine, and brain tissue, includ-

ing neurons and glia cells, but not

choroid plexus. It is also ex-

pressed in thin nerve fibers, fine

varicose and sensory nerve end-

ings, cell membranes of ganglion

cells and fetal striated muscle

cells. On the other hand, thick

nerve fibers, perikarya of ganglion
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cells and adult striated muscle fi-

bers are CD56 negative. It was

also found in the base of crypt

cells in a bowel tissue, Meissner's

corpuscles, axons of Pacinian cor-

puscles, various epithelia (enteroc-

ytes and newly formed bile ductu-

lar cells), ovarian stromal cells,

uterine smooth muscle cells and

osteoblasts(18,19,20,21). Memarza-

deh et al(11) reported that CD56

improved the accuracy of diagno-

sis of HD when used in combina-

tion with H and E especially in

negative and suspicious cases. 

Human bcl-2 protein is a 26 kD

anti-apoptotic, membrane-

associated oncoprotein. The gene

encoding bcl-2 is located on chro-

mosome 18. The bcl-2 protein can

promote cell survival through pro-

tein-protein interactions with oth-

er bcl-2 related family members.

The anti-apoptotic function of bcl-

2 can also be regulated through

proteolytic processing and phos-

phorylation. Bcl-2 may promote

cell survival by interfering with

the activation of the cytochrome

c/Apaf-1 pathway through stabili-

zation of the mitochondrial mem-

brane. Mutations in the bcl-2 gene

can contribute to cancers where

normal physiological cell death

mechanisms are compromised by

deregulation of the anti-apoptotic

influence of bcl-2(22,23,24).

uring the development of the

normal nervous system, cell death

takes place, resulting in a loss of

20% to 80% of all neurons. The

bcl-2 protein is widely expressed

in the central nervous system dur-

ing development. On the other

hand, bcl-2 expression is selec-

tively retained in the adult periph-

eral nervous system, suggesting a

role in neuronal survival. It is hy-

pothesized that aganglionosis oc-

curs as a result of apoptosis of

neuroblasts that results either

from intrinsic abnormalities with-

in these cells or from deficient sig-

naling by mesenchymal cells along

their migratory pathway(25).

Expression of bcl-2 in enteric

ganglion cells of the myenteric and

submucous plexuses is displayed in

the fetus and during childhood

and is also retained in adult bow-

el. Consequently, immunohisto-

chemical analysis of bcl-2 provides

a good marker for identification of

ganglion cells in Hirschsprung's

disease and may also be valuable
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for the diagnosis of disorders

characterized by hypoganglionosis

or hyperganglionosis(25,26). 

In this study, we compare IHC

results using CD56 and bcl-2 with

H and E staining to find out the

best diagnostic panel for HD.  

   

Materials and MethodsMaterials and Methods
This is a retrospective study.

The database of pathology labora-

tory in Mansoura University Chil-

dren Hospital (MUCH), Mansoura,

Egypt, was searched and all cases

diagnosed clinically with Hirsch-

sprung's disease or suspected to

have the disease and for whom a

rectal punch biopsy was received

in pathology laboratory, during

the period from January to De-

cember, 2011 were retrieved from

the archives.

Inclusion criteria were cases

that underwent rectal punch biop-

sy in MUCH during this period

with complete medical report,

available pathology report, paraf-

fin blocks, and lastly biopsy

should be representative formed of

mucosa, subucosa +/-  snips of

muscle layer. Cases with superfi-

cial biopsies that do not contain

submucosal tissue to assess gan-

glion in meissner's plexus were ex-

cluded from the study.

For each of these cases, the pa-

thology report was revised to ob-

tain, demographic and clinical

data. Original H and E sections

were retrieved and reassessed for

adequacy of the specimen, pres-

ence of ganglia, and hypertrophied

nerve bundles. Cases were then

categorized into three diagnostic

groups ganglionic, aganglionic and

suspicious for the presence of

ganglion cells.   Thereafter, the

paraffin blocks of all cases includ-

ed in the study were retrieved

from the archive and recut at the

thickness of 3-4 u on coated

slides. Slides were then submitted

for immunohistochemistry for

CD56 and bcl-2 for the detection

of ganglion cells. Results were

compared with the results H and

E stains.

 

Immunohistochemistry:Immunohistochemistry:

Immunohistochemistry was

performed using the avidin-biotin-

peroxidase complex method. Anti-

bodies against the following anti-

gens were used: CD56 mouse,

monoclonal antibody, clone:
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123C3.D5, 7ml prediluted, Cell

Marque (cat NO 156M-88). Anti-

gen retrieval was done in EDTA

boiling in microwave at Ph 9, in-

cubation 60 minutes at room tem-

perature. Positive external control

is neuroblastoma. Bcl-2, rabbit

monoclonal antibody, clone ID:

E17; Epitomics ( Cat NO: 1017-1),

dilution 1:100-1:200. Antigen re-

trieval was done in citrate buffer

boiling in microwave at pH 6.0. in-

cubation 60 minutes at room tem-

perature. Positive control is tonsil

tissue.

After antigen retrieval, 3%

H2O2 and pure methanol were

added for five minutes sections

were washed with distilled water.

Next primary antibodies were add-

ed for the recommended time for

each. Biotinylated Secondary anti-

body was added for 10 minutes

and washed. Streptavidin was

added for 10 minutes and washed

with phosphate buffered saline

(PBS). After adding substrate

chromogen for 10 minutes, the

slides were counterstained and

coverslipped with the mounting

media. Slides were scanned for

the positive brown reaction in gan-

glion cells. 

CD56 immunostaining was

considered positive if characteristic

ganglion cell demonstrated strong

complete membranous staining.

While positive bcl-2 was identified

by characteristic cytoplasmic

staining of the ganglion cell.

Statistical analysis:Statistical analysis:

Data analysis was performed

using SPSS for Windows, version

17.0 (SPSS Inc., Chicago, IL, US).

Data were shown as mean, stan-

dard deviation or number of cases

and percentages. Diagnostic per-

formances (e.g. sensitivity, speci-

ficity, positive predictive value

(PPV) and negative predictive val-

ues (NPV) of IHC staining results

for each marker versus H and E

stains (i.e. gold standard) were

also calculated. 

ResultsResults
Seventy-one consecutive rectal

punch biopsies were enrolled in

the study. Patients ranged in age

from 1 month to 11 years (mean

22 m + 25.2 months). In the agan-

glionic group more than half of pa-

tients (63%) were in their first year

of life. To the contrary most of the

ganglionic group patients (80%)

were older than 1 year. Table 1 il-
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lustrates age distribution of the

three categories. 

Forty-seven cases (66%) were

males and 24 (34%) were females.

As regards gender distribution

within different groups, of the 10

cases with detected ganglion cells,

4 were males and 6 were females.

In the group designated as agan-

glionic, 39 (72%) were males and

15 (28%) were females, consistent

with the male predominance of

Hirschsprung's disease. Seven

cases were diagnosed as suspect-

ed for the presence of ganglion

cells, 4 (57%) of these were males

and 3 (43%) were females. 

Presenting symptoms in pa-

tients were constipation in 34 cas-

es (48%), abdominal distention in

10 cases (14%), and meconium

plug syndrome in 5 cases (7%),

bowel obstruction in 2 cases (3 %),

and one patient (1.4%) was pre-

sented with fecal incontinene.

However, in the remaining 19 cas-

es (26.6%), no definite clinical

complaint was reported and

Hirchsprung disease was suspect-

ed by the physician upon clinical

examination. All patients under-

went rectal biopsies for detection

of ganglion cells.

Microscopic study of H and E-

stained sections of these 71 cases

revealed absence of ganglion in 54

cases (76%), presence of ganglion

cells in 10 cases (14%) and sus-

pected presence of ganglion cells

in 7 cases (10%). Thorough exami-

nation of serial H and E-stained

sections revealed presence of hy-

pertrophied nerve bundles in 6

cases (87%) of the equivocal group

and in 26 cases (48%) of the agan-

glionic one. 

Immunohistochemistry  re-Immunohistochemistry re-

sults:sults:

Immunohistochemical staining

for CD56 applied to cases with

definite ganglion cells, detected in

H and E-stained slides, revealed

membranous staining of ganglion

cells in all cases. On the other

hand 8 (15%) cases with no de-

tected ganglion cells on H and E

stain revealed positive membra-

nous reaction that highlighted

ganglion cells (figure 1&2). In the

group diagnosed as suspected

presence of ganglion cells, 3 (42%)

cases were positive for CD56.

Cases diagnosed as ganglionic
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on the basis of H and E were con-

firmed by positive cytoplasmic re-

action for bcl-2. Of the 54 cases

reported aganglionic through H

and E staining, 51 (95%) were

negative and three (5%) were posi-

tive (figure 3&4). Out of seven cas-

es suspected of having ganglion

cells on H and E staining, two cas-

es (28%) turned to be ganglionic

by demonstrating positive cyto-

plasmic reaction for bcl-2, while in

the remaining 5 (72%) cases, IHC

for bcl-2 revealed negative results

and the final diagnosis was agan-

glionic. Table 2 illustrates compar-

ison of H and E and IHC results.

Validation and agreement of

immunohistochemical staining

versus H and E staining results,

which is the standard method in

our laboratory (Table 3), revealed

a higher sensitivity and NPV (neg-

ative predictive value) in CD56

stain (100% for both) compared to

bcl-2 (94% and 77% respectively).

On the other hand, specificity and

PPV (positive predictive value)

were higher in bcl-2 than CD56

(67% and 90% versus 56% and

85%, respectively). 
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Fig.  1:  Fig. 1: Immunohistochemistry for CD56 on rectal punch biopsy: show-
ing large cells exhibiting positive membranous reaction easily de-
tectable at low magnification in submucosa. This pattern ex-
cludes HD. A)A) (original magnification X200). B)B) (original
magnification X400).

Fig.  2:  Fig. 2: (A&B)(A&B) Immunohistochemistry for CD56 on rectal punch biopsy
two suspicious cases for HD, showing with large cells exhibiting
positive membranous reaction in the submucosa. This pattern
excludes HD (original magnification X400).

Fig. 3: Fig. 3: Immunohistochemistry for bcl-2 in rectal punch biopsy for suspi-
cion of HD showing typical cytoplasmic reaction for bcl-2 in sub-
mucosal ganglia A)  A) (original magnification X200). B)  B) (original
magnification X400).
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DiscussionDiscussion
Hirschsprung's disease (HD) is

the most important type of intesti-

nal pseudo-obstruction in neo-

nates. Detection of ganglion cells

in H and E-stained sections may

be difficult because the ganglion

cells of young infants, the popula-

tion most often investigated for

HD, are morphologically immature

and can be readily confused with

endothelial cells and plasma cells
(13). This difficulty in interpreta-

tion may result in inadequate re-

section of bowel segments or re-

section of unnecessarily long

segments of bowel(2).

As a consequence, the need for

a more reliable method for identifi-

cation of ganglion cells has

stemmed. Researchers have con-

centrated on immunohistochemi-

cal  analysis because of its world-

wide availability(13). A large num-

ber of  immunohistochemical

staining protocols with diverse an-

tibodies have been proposed to as-

sist in the identification of gangli-

on cells. These concluded that

ganglion cells were easier to iden-

tify immunohistochemically rather

than with H and E staining alone
(17). In this work, the role of im-

munohistochemical staining for

CD56 and bcl-2 in diagnosis of

HD was evaluated.

This retrospective study was

performed on archival material of

patients for whom rectal punch bi-

opsies were received at the pathol-

ogy laboratory of Mansoura Uni-

versity Children Hospital during

Fig. 4: Fig. 4: Immunohistochemistry for bcl-2 in rectal punch biopsy for suspi-
cion of HD. A)  A) Typical cytoplasmic  reaction for bcl-2 in large
cells within submucosa. B) B) Typical cytoplasmic  reaction for bcl-
2 in large cells in the inter muscular space. This pattern ex-
cludes HD (original magnification X400).
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the year 2011. Statistical analysis

was performed to explore diagnostic

performances of the immunohisto-

chemical results versus H and E. 

In the current study, patients

ranged in age from 1 month to 11

years (mean 22 m + 25.2 months).

These data are not far from those

obtained by Guinard-Samuel et al
(10), whose series had a lower

mean age (15 month). Difference

may be explained by the fact that

MUCH is a referral centre and

most of these patients had been

managed or treated in other pri-

mary health care centers before

being investigated or biopsied in

MUCH. To the contrary in Kacar

et al(13), their patients had a

slightly higher mean age

(27.8±34.1) months.

In the aganglionic group more

than half of patients (63%) were in

their first year of life. These find-

ings are not far from those were

reported by Kannaiyan and co-

workers(14), as 83.3% of their cas-

es had the same age. Difference

may be explained by different

sample size and the relative early

seek of medical care in developed

countries.

In the two groups designated as

negative or suspicious for the

presence of ganglion cells male

gender predominated female one

(72% & 57% versus 28% & 43%

respectively) and the reverse oc-

curred in the group which was di-

agnosed as positive for the gangli-

on cells based on H and E stain.

This distribution was consistent

with the male predominance of

Hirschsprung's disease as report-

ed in literature(3). kacar et al(13),

as well as Holland et al(17), found

similar results.

Clinically, Hirschsprung's dis-

ease should be suspected in any

newborn that presents with con-

stipation and/or failure to pass

meconium within 48 hours of life.

In the current patient cohort, the

leading presenting symptoms were

constipation, abdominal disten-

sion and meconium plug syn-

drome accounting for (48%, 14%

and 7% of cases respectively).

Meanwhile bowel obstruction and

fecal incontinence were reported

in (3% and 1.4% of patients re-

spectively). However, in the re-

maining 19 cases (26.6%) no defi-

nite clinical complaint was

reported in the pathology report
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and Hirchsprung disease was sus-

pected by the physician upon clin-

ical examination. Similar results

were reported by Holland and as-

sociates(17). In their retrospective

study, they found that constipa-

tion, abdominal distension and

meconium plug syndrome were

the main presenting symptom ac-

counting for 42%, 19% and 16%

of patients, respectively.

The neural hypertrophy in the

rectal submucosa is associated

with aganglionosis and is a surro-

gate marker for the disease(8).

Monforte-Munoz et al(6) found

that submucosal nerve trunks

that are 40 micron or greater in

diameter strongly correlate with

abnormal innervation/

aganglionosis. In the present

work, thorough examination of

multiple sections of rectal punch

biopsies, revealed hypertrophied

nerve bundles in 26 out of 54 cas-

es (48%) of the aganglionic group.

This figure is quite lower than that

reported in other studies per-

formed by Monforte-Munoz et al
(6), Sangkhathat et al(7) and Hol-

land et al(17). Hypertrophied nerve

fibers (larger than 40 microns in

diameter) were found in 81%, 90%

and 92% of their series respective-

ly. The marked difference between

their results and ours can be ex-

plained by the fact that all of the

previous studied used an objective

methods namely digital imaging

and image analysis software and

morphometry which are not avail-

able at our lab at the time of the

study. As an alternative, the pres-

ence of hypertrophied nerve bun-

dles was determined on a subjec-

tive basis with comparison to

sections from normal ganglionic

colonic biopsies. 

Although H and E staining re-

mains the gold standard method

for identifying ganglion cells, H

and E analysis has some limita-

tions, especially in infants who are

the majority of Hirschsprung's pa-

tients. In these instances, gangli-

on cells are small, immature and

few in number. As a result, these

cells can be easily overlooked on

routine stain(17). 

CD56 immunohistochemistry

holds several advantages, such as:

it is carried out on a formalin-

embedded rectal biopsy, its stain-

ing pattern is simple and distinct,

and it is either positive or nega-
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tive.  It is expressed in the ganglia

of normal colon and in the gangli-

onic colonic segments of patients

with Hirschsprung's disease. Gan-

glion cells are immunoreactive for

CD56(15). However, thick periph-

eral nerve elements are nonimmu-

noreactive, as are endothelial cells

and fibroblasts, leading to readily

identifiable ganglion cells(11,18).

In the current work,  micro-

scopic study of H and E-stained

sections of 71 specimen revealed

absence of ganglion in 54 cases

(76%), presence of ganglion cells

in 10 cases (14%) and suspected

presence of ganglion cells in 7 cas-

es (10%). On the other hand eval-

uation of specimens through IHC

for CD56 revealed that 8 (15%)

cases with no detected ganglion

cells on H and E stain exhibited

positive membranous reaction

that highlighted ganglion cells (fig-

ure 1&2). In the group diagnosed

as suspected presence of ganglion

cells, 3 (42%) cases showed positive

reaction for CD56. These findings

are close to that reported by Me-

marzadeh and co-workers(11). In

their cases, 6.7% of the group

classified as aganglionic based on

H and E stain revealed the pres-

ence of ganglion cells which could

be detected after examination of

sections submitted for IHC for

CD56. Seven cases of their cohort

were diagnosed as suspicious for

the presence of ganglion cells on

routine stain basis. After IHC, 5

cases (71.4%) of demonstrated

ganglion cells highlighted by a

membranous reaction for CD56.

Validation and agreement of

IHC for CD56 versus H and E

stain which is the standard meth-

od used in our laboratory to detect

ganglion cells reveals that CD56

has 100% sensitivity. However the

superiority of the latter stems

from its discriminative ability in

suspicious cases which could save

the patient an equivocal diagnosis

or the risk of another repeat biop-

sy. Moreover, 8 cases were initially

diagnosed as aganglionic, after

IHC for CD56 proved to contain

ganglion cells. In these instances

IHC for CD56 could save the pa-

tient mis-diagnosis and conse-

quently mismanagement. These

findings were similar to that re-

ported by Memarzadeh and asso-

ciates(11), as they concluded that

CD56 is the best marker for detec-

tion of ganglion cells especially in
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negative or suspicious biopsies.

 

Cases diagnosed as ganglionic

on the basis of H and E were con-

firmed by positive cytoplasmic re-

action for bcl-2. Of the 54 cases

reported aganglionic through H

and E staining, 51 (95%) were

negative for bcl-2. However in 3

cases (5%), bcl-2 immunohisto-

chemistry clearly disclosed the en-

teric neurons of the myenteric and

submucous plexuses showed posi-

tive reaction for bcl-2 and the final

diagnosis turned to be ganglionic

biopsy (figure 3&4). 

Out of seven cases suspected of

having ganglion cells on H and E

staining, two cases (28%) turned

to be ganglionic by demonstrating

positive cytoplasmic reaction for

bcl-2, while in the remaining 5

(72%) cases, IHC for bcl- 2 re-

vealed negative results and the fi-

nal diagnosis was aganglionic.

These results are not far from

those reported by Wester et al(25)

and Song et al(26). As bcl-2 posi-

tively stained ganglion cells in the

ganglionic segment in both  myen-

teric and meissner's plexuses.

Meanwhile it was not detected in

the aganglionic segment. However

their specimens were all of colonic

resection after confirmed diagno-

sis and they did not include any

rectal punch biopsies and no case

was primarily diagnosed as suspi-

cious in their studied patients.

The researchers concluded that

Expression of bcl-2 in enteric gan-

glia of the adult bowel indicated

that bcl-2 is involved in promoting

survival of enteric neurons

throughout life. In patients with

Hirschsprung's disease, bcl-2 im-

munohistochemistry may serve as

an additional marker for this diag-

nosis(25,26). 

Validation and agreement of

immunohistochemical staining

results for bcl-2  versus H and E

results, which is the standard

method in our laboratory, shown

in table 3,  revealed that bcl-2 had

a lower sensitivity and NPV than

CD56 (94% and 77% versus 100%

and 100 % respectively). Hence, it

can be used as an adjunct for di-

agnosis with another marker for

ganglion cells.  In the research un-

dergone by Park et al, similar re-

sults were found. Hirschsprung's

disease was diagnosed in 77% of

pediatric intestinal pseudo ob-

struction cases with the help of
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bcl-2 and other IHC marker. They

concluded that among different

IHC markers, bcl-2 was the most

helpful diagnostic adjunct to de-

tect immature neurons(15).

ConclusionConclusion
Based on sensitivity indices,

our results suggest that a combi-

nation of routine H and E-stained

sections with intervening sections

submitted for immunohistochemi-

cal staining using either CD56 +/-

bcl-2 is an optimal method for

evaluating rectal punch biopsies

for Hirschspung's disease. A more

cost-effective method is to reserve

unstained sections for future im-

munohistochemical analysis until

the initial evaluation of H and E-

stained sections. If the initial ex-

amination identifies ganglion cells

or deems a biopsy specimen insuf-

ficient, the unstained slides are

not subjected to immunohisto-

chemical evaluation. However, if

the specimen is adequate and no

ganglion cells are found by H and

E examination, the intervening

unstained slides are evaluated for

CD56, bcl-2 or a combination of

both markers by immunohisto-

chemical analysis. The diagnostic

value of CD56 and bcl-2 in agan-

glionic and equivocal cases man-

dates that no case should be diag-

nosed as such based on H and E

stain alone, without IHC testing

for at least one of these markers.

Noteworthy this technique

could be applied on samples taken

for frozen sectioning during intra-

operative consultation and may

help to take an accurate and ben-

eficial decision. This point of re-

search may be recommended for

future studies.
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AbstractAbstract
Objective: Objective: To assess role of CT and MRI in preoperative evaluation of

cochlear implant candidates as regard candidacy for operation and se-
lection of the side of implantation.

Patients and methods: Patients and methods: This study included 46 patients. For preop-
erative assessment, 45 patients were evaluated by high resolution CT
(HRCT) of petrous bone, contrast material was used only in one patient.
Forty three patients were evaluated by MRI using mainly 3D fast imag-
ing enabling steady-state acquisition (FIESTA) technique, also contrast
material was used in one patient only.

Results:Results: This study enrolled 46 patients with severe to profound sen-
sory neural hearing loss (SNHL), 23 male and 23 female with their ages
ranged from 1 to 40 years. The mean age was 7.47 year (5.8 for males
and 6.4 for female). Forty five patients underwent non contrast CT ex-
amination, while 43 patients underwent non-contrast MRI. Contrast
media was administrated in two patients (one in CT and the other in
MRI examination). Data from the preoperative CT and MRI examina-
tions were collected and reviewed as regarde definite analytic parame-
ters. Radiological data were confirmed by audiologic, otologic and be-
havioral tests.

Conclusion:Conclusion: Results of this study suggested that CT and MRI has a
complementary role in preoperative evaluation of cochlear implantation
candidates.

Key words:Key words: Cochlear implantation; multislice CT; 3D FIESTA; coch-
lear congenital malformation.
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IntroduIntroductioction
SNHL is a major cause of child-

hood disability worldwide, with an

estimated prevalence of 1 in 2000

neonates and 6 in 1000 children

by 18 years of age. Early diagnosis

and treatment of SNHL especially

in children is critical because it is

well recognized that a delay in

identification of hearing impair-

ment can adversely affect speech

and language development(1). 

Cochlear implantation has be-

come an accepted treatment for

severe to profound deafness in pa-

tients who derive only minimal

benefit from conventional amplifi-

cation. It is important to be famil-

iar with the various available im-

aging options and with findings

that could significantly impact or

even preclude implantation(2). 

High-resolution computed to-

mography (HRCT) and MRI of the

temporal bones provide vital infor-

mation; these are baseline investi-

gations and are necessary in all

patients posted for cochlear implant

surgery(3). Computed tomography

and MRI provide different, but

complementary information. CT is

excellent for demonstrating bony

details of the temporal bone, mas-

toid pneumatization and cochlear

patency. However, CT is inade-

quate for visualizing inner ear

neural structures, fluid or fibrosis.

MRI is superior to CT in demon-

strating inner auditory canal

nerves, retro cochlear diseases

and membranous alterations of

the inner ear. However, it fails to

provide information about bone

structures and is more costly(4).

Patients and MethodsPatients and Methods
Patients:Patients:  A total number of 46

patients (23 males and 23 fe-

males) of severe to profound sen-

sorineural hearing loss were en-

rolled in this study from

December 2009 to October 2013

in Mansoura University Hospital,

Department of Radiodiagnosis. All

patients were referred from ENT

department and out patients cli-

ninc. They failed to make appro-

priate progress during hearing aid

trials. Their ages ranges from one

to 40 years old with mean age of

7.47 (8.5 for males and 6.4 for fe-

males). The majority of patients

(40 patients representing 89%)

were of pediatric age group. A

complete review of hearing history

was the first step in evaluating a
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cochlear implant candidate. All

patients then underwent a series

of hearing tests to qualify for a

cochlear implant. A complete neu-

rologic, head and neck examina-

tion was also performed. Particu-

lar attention was paid to evidence

of subtle otologic malformations

and syndromic features.

Our patients were subjected to

the following radiological examina-

tions; high resolution CT scan was

done in 45 patients, while 43 pa-

tients were imaged by non- con-

trast MRI with contrast material

was only used in two patients (one

in CT and one in MRI).

Surgical planning was done af-

ter analysis of the radiological

findings with considering audio-

logical and behavioral data. Thirty

five patients underwent unilateral

cochlear implantation by the

otorhinolaryngolists in Mansoura

University Hospital.

Methods: Methods: 

1-High resolution CT: 1-High resolution CT: 

Forty five were imaged by a

standardized protocol of temporal

bone HRCT scanning. CT was

done by a 64 row multi-slice vol-

ume scanner (Brilliance 64 CT

scanner, Philips Healthcare, Best

Netherlands). Forty four patients

were scanned without contrast ad-

ministration in the axial plane

(parallel to the orbitomeatal line).

The remaining patient had CT

finding of bilateral destructive le-

sion in both petrous bones so,

needed administration of intrave-

nous contrast by injection of non-

ionic contrast material (Omnipaque

350 mg/ml) at a dose of 1-2 ml/kg

and infusion rate of (3 ml/ sec).

Image parameters:Image parameters:

The images were obtained in

1mm slice thickness, 0.5 second

rotation time, o.75 pitch factor,

140 KV tube voltage, 160 mA tube

current, a 200 mm scan field of

view (FOV), 512x512 matrix, win-

dow level=600 and window width=

4000. The image is reconstructed

with slice thickness=0.6mm.

Post processing:Post processing:

This includes generation of 2D

reformations and 3 D reconstruc-

tion as follows:

• 2D reformats in the coronal

and sagittal planes.

• Multiplanner reformatted im-

ages (MPR) in:
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• Single oblique sagittal long

and short axes of the coch-

lea for depiction of anatomy

of cochlear turns, cochlear

aperture and modiolus.

• Single oblique sagittal in long

axis of both round window

and vestibular aqueduct.

• Double oblique sagittal of fa-

cial nerve canal

• 3D reconstructions were made

by using maximum intensity pro-

jection (MIP) for visualization of

cochlear turns and measuring

cochlear distance.

Image analysis:Image analysis:

All scans were analyzed on a

viewing workstation using a modi-

fied guidelines for the preoperative

check list of cochlear implant can-

didates, as published by Chatur-

vedi et al.,(5) so as to ensure con-

sistency of reporting and not to

miss any finding. The most impor-

tant presurgical implantation CT

check list includes cochlear pres-

ence, morphology and patency,

status of modiolar, vestibular and

SCC morphology, size of vestibu-

lar aqueduct, bony cochlear nerve

canal (BCNC), cochlear aqueduct

and IAC {with comparison to indi-

ces reported by Joshi et al.,(6)},

course of facial nerve, patency of

middle ear pathway, and other in-

cidental findings (bone thickness,

jugular bulb, sigmoid sinus, carot-

id canal and emissary veins).

2- MRI examination:2- MRI examination:

MRI was done in 43 patient us-

ing 1.5 T MRI scanner (SIGNA

HDe 1.5-T GEHC, USA). The ex-

amination was carried out after

screening for contraindication to

MRI examination. Children pa-

tients (40 patients) were sedated

before examination by chloral hy-

drate at a dose of 0.5 ml/kg. Older

patients were instructed to pre-

vent movement of head during

scanning to overcome motion arti-

facts. The examination was done

using standard head coil.

Patients underwent non-contrast

MRI examination of both brain

and temporal bone imaging. Tem-

poral bone MRI examination in-

cludes conventional turbo spin

echo sequences and high resolu-

tion 3D-FIESTA (fast imaging ena-

bling steady-state acquisition) se-

quence in axial and sagittal

oblique planes. Contrast adminis-

tration was done in one female (14

years) presented by postlingual
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SNHL (sensorineural hearing loss),

with MRI findings of NF2 (neurofib-

romatosis type II). She was inject-

ed with 10 ml of gadolinium-based

contrast material  (Magnevist).

Image parameters:Image parameters:

- 2D TSE of temporal bone: T1:

TE=11, TR=420, T2: TE=107, TR=

4320, echoes=1, slice thickness=2mm,

FOV=15cm, matrix 320x129, Nex=2.

- 3D gradient echo of temporal

bone (FIESTA: fast imaging ena-

bling steady-state acquisition):

TE=3.3/Fr, TR=9, FOV=18x16, slice

thickness=1.0 mm, matrix 320x320,

Nex=2, scan time=4 minutes, re-

construction of image was done in

sagittal oblique plane for visuali-

zation of IAC contents of nerves.

Image analysis:Image analysis:

The presurgical implantation

checklist includes assessment of

labyrinthine morphology and pa-

tency, modiolar deficiency, size of

endolymphatic duct and sac,

cochlear nerve integrity and intra-

axial lesions.

Statistical analysis:Statistical analysis:

Statistical analysis of the data

was done by using Statistical Pack-

age for Social Science (SPSS) ver-

sion 17.0. Data were expressed as

frequencies and percents. Chi-square

test was used for comparisons of

categorical data. Significance was

considered when P value <0.05. All

graphic representations of the data

were performed with MicrosoftO Excel

for windows (Microsoft Inc., USA).

ResultsResults
This study enrolled 46 patients

with severe to profound SNHL, 23

male and 23 female with their

ages ranged from 1 to 40 years.

The mean age was 7.47 year (5.8

for males and 6.4 for female). For-

ty five patients underwent non

contrast CT examination, while 43

patients underwent MRI; contrast

material was injected in only two

patients. Data from the preopera-

tive CT and MRI examinations

were collected and reviewed as re-

gard previously described analytic

parameters. Radiological data were

confirmed by audiologic, otologic

and behavioral tests.

The patients were divided ac-

cording to the onset of hearing

loss into three main categories:

peri-natal, pre-lingual (deafness

before patient began to speak),



9898

Sabry Alam El-Din El-Mogy, et al...

and post-lingual (deafness after

acquisition of speech) hearing loss.

Only four patients presented with

perinatal onset SNHL (8.7%). Thir-

ty five patients presented with

post-natal pre-lingual SNHL (76.1%);

while seven patients (15.2%) pre-

sented with post-lingual SNHL.

The patients were distributed

according to wide spectrum of etio-

logical factors (Table 1). The most

common etiological factor was con-

genital SNHL (35 patients repre-

senting 76% of the total number

of the patients) with none of them

showed syndromic manifestation,

however, sex patients (representing

13%) had a positive family history.

The second commonest cause was

perinatal factors (8.7%); two females

had history of prematurity, one had

perinatal hypoxia and the other

had history of congenital infection.

Seven patients (15.3%) were

presented with SNHL due to vari-

ous non-congenital causes. One of

them had a tympanogenic labyrin-

thitis ossificans. Another one had

bilateral symmetrical otospongio-

sis. Trauma was the cause in only

one patient while neoplastic lesions

were the cause in two patients. Two

patient had idiopathic SNHL with no

significant history could be obtained.

As regard the patients with

congenital sensorineural hearing

loss, 11 patients (23.8%) were

found to have congenital malfor-

mation of the inner ear. The first

had bilateral cochlear nerve apla-

sia with absent bony cochlear

nerve canal (BCNC). He had asso-

ciated common cavity malforma-

tion on the right side and cochlear

aplasia on the left side with bilat-

eral narrowing of IAC. This was

supported by behavioral and func-

tional data in the form of ABR (au-

ditory brain stem response) test. 

Bilateral incomplete partition

type I malformation (IP-I) (figure 1)

was found in three patients with

dilated vestibule and dysplastic

SCC in two of them. One of them

showed normal BCNC and cochlear

nerve, while the other two showed

stenotic right BCNC with absent

cochlear nerve on the same side.

Two patients had unilateral in-

complete partition type II malfor-

mation (IP-II) consisting of cochle-

ar dysplasia, modiolus deficiency

yet dilated vestibule and vestibu-
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lar aqueduct were seen only in

one patient with normal IACs and

cochlear nerves in both of them.

One patient had normal mor-

phology of inner ear with a stenot-

ic left BCNC and deficient cochlear

nerve, yet size of IAC was normal.

Four patients had dilated ves-

tibular aqueduct (VA) (figure 2) in

only 7 ears, three of them showed

isolated enlargement of the duct,

while in the remaining patient the

dilatation was a part of IP-II.

Out of 4 patients with perina-

tal-caused SNHL, one patient

showed unilateral labyrinthitis os-

sificans after history of congenital

infection. The other 3 patients had

unremarkable radiological studies.

As regard the non-congenital

causes of the SNHL, one female

patient had cochlear ossification.

She had a history of labyrinthine

fistula after recurrent cholesteato-

ma (figure 3&4). Both CT and MRI

showed subsequent calcification

with virtually no significant lumen

available for implantation. 

One patient had otosclerosis

(figure 5&6) and one had a history

of left petrous fracture not inter-

secting cochlea or IAC suggesting

cochlear concussion.

Two patients showed neoplastic

lesions, one of them showed bilat-

eral jugulo-tympanic glomus with

destruction of the IAC and basal

turn of the cochlea only on the left

side, the other patient was a teen-

ager with SNHL who showed NF2

with deep intracanalicular exten-

tion of the vestibular schwanno-

mas.

Imaging findings determined

the side selected for implantation

as follows:

a) Two out of four patients

with high jugular bulbs had uni-

lateral high bulb which altered the

surgeon to approach the opposite

side for a safe surgery.

b) In three patients there was

a unilateral large emissary veins in

retromastoid portion, this altered the

surgeon to choose the opposite side.

c) In two patients with thick-

ened temporal bone on one side, the

other side was selected for more

easy and time saving procedure.
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d) In patients with unilateral

stenotic BCNC (three), the other

side was selected for successful

operative outcome.

e) One patient with unilateral

dilated vestibular aqueduct the

other side was chosen for avoiding

CSF gusher.

We compared between HRCT

and MRI effectiveness in imaging

of anatomical details of the ear

(figure 7), and found that sex pa-

tients of congenital malformation

of the cochlea had CT and MRI

equally described the morphologi-

cal abnormality in contour and in-

ternal architecture, however in

one other patient CT showed glob-

ular appearance of the cochlea

simulating that in IP-II malforma-

tion, however, when the patient

underwent MRI there was a clear

separation of complete cochlear

turns with preserved sufficient

scalar and modiolar anatomy. MRI

significantly clarified the details of

scalar and modiolar than CT did.

In addition, MRI permitted subjec-

tive comparison between both

moduli in the same patient which

confirm diagnosis in cases of IP-II.

No significant difference between

the two modalities in assessment

of both vestibule and SCCs. Visi-

bility of vestibule and SCC was

nearly the same in all patients

apart from two patients. The first

had otospongiosis with CT effi-

ciently demonstrated osteolysis of

the otic capsule with patent vesti-

bule and SCC. However MRI was

more sensitive in demonstration of

luminal occlusion by fibrovascular

tissue  .In the second patients of

tympanogenic labyrinthitis ossifi-

cans, both CT and MRI detected

calcification, however, in the case

of MRI revealed the extensive af-

fection of labyrinthine structures

much more better than CT did.

Bony cochlear and vestibular

aqueducts could only be visual-

ized by HRCT. Vestibular aque-

duct was seen along its whole

length in 40 (88.8%) out of 45 pa-

tients who underwent CT scan,

while it was hardly/non-visualized

in 5 patients (11.2%). It was dilat-

ed in 4 patients; three of them

showed corresponding dilated en-

dolymphatic ducts (ELDs) on MRI.

On MRI, ELD was not visualized

in 2 patients (3 temporal bones) in

spite of normally visualized vestib-

ular aqueduct on HRCT scans. 
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Cochlear nerve could be as-

sessed only by using MRI. It was

seen in 40 patients, while was ab-

sent in three patients. Out of

those patients with absent cochle-

ar nerve on MRI, one showed ste-

notic IAC while all the three

showed stenosis of their cochlear

aperature on CT scan. Another pa-

tient with bilateral stenotic IAC

and absent cochlear aperture

whose MRI study was not availa-

ble, yet absence of cochlear nerve

was confirmed by audiometric and

behavioral tests. Computed to-

mography was much more accu-

rate in measuring diameter of

bony cochlear aperture.

Opacification of middle ear was

visualized efficiently by both CT

and MRI, however, CT was superi-

or to MRI in detection of bony

complication in two patients of

cholesteatoma. Detection of opaci-

fication of mastoid air cells was

better with MRI as it detected sub-

tle changes. Also, CT was superior

MRI in detection of abnormalities

of facial nerve canal. CT detected

emissary veins and asymmetric

thickness of reteromastoid bone.
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Fig.1: Fig.1: incomplete partition type-I malformation.

A)A) Normal tympanic segment of facial nerve with intact bony canal with exposed genicu-

late ganglion (arrow), c: ccochlea showing cystic configuration with loss of internal ar-

chiticture, V: vestibule showing dilatation with short truncated lateral SCC. 

B)B) FIESTA MRI with sagittal oblique view through the Rt. IAC showing presence of only

three nerves; facial (arrow head) and two branches of vestibular (arrow)  with absent

cochlear nerve.

(A)(A) (B)(B)

(A)(A) (B)(B)

Fig.2: Fig.2: Dilated vestibular aqueduct.

A)  A) HRCT axial image showing dilatation of the vestibular aqueduct bilaterally (arrow

heads) in comparison to adjacent posterior SCC. Note the scalloping of the medial as-

pect of the mastoid bone (curved arrow) suggesting dilated endolymphatic sac.

B) B) Axial T2WI MRI showing bilateral enlargement of endolymphatic ducts and sacs (solid

arrows).
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Fig.3: Fig.3: Labyrinthitis  ossificans  Labyrinthitis  ossificans  Axial  Ct

scan showing increased attenuation

of the Rt. Cochlea (mainly basal

turn) with rarefaction of otic cap-

sule ovelying right cochlea and mid-

dle ear opacity of cholesteatoma.

Fig.4: Fig.4: Labyrinthitis ossificans Labyrinthitis ossificans Axial FIES-

TA showing intermediate signal in

right middle ear and mastoid air

cells (arrow head) with no detected

signal in the inner ear (arrow) due

to calcification.

Fig.5: Fig.5: CT  of  otospongiosis  CT  of  otospongiosis  axial images

showing pericochlear peri vestibu-

lar and perimeatal osteolysis (dou-

ble ring sign).

Fig.6: Fig.6: MRI of otospongiosis MRI of otospongiosis axial T2 show-

ing intermediate signal in the left

inner ear (arrow) with loss of fluid

signal of membranous labyrinth

(suggesting luminal obliteration)

with areas of high signal is seen in

mastoid air cells.
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DiscussionDiscussion
The efficacy of cochlear implan-

tation for the treatment of pre-

and post-lingually deaf children

and post-lingually deaf adults is

well established(7). Accordingly,

imaging the auditory pathway of

the implant candidate is neces-

sary to screen for morphologic

conditions that will preclude or

complicate the implantation pro-

cess(8).

The aims of preoperative Imag-

ing are to answer the following

questions: 1. Are there cochleo -

vestibular anomalies? 2. Is there

evidence of luminal obstruction?

3. Are there additional findings

that can complicate surgery or

post-operative recovery, such as

middle ear disease and anatomic

variation?(5). A crucial part of de-

termining suitability for implanta-

tion and for choosing the side for

implantation is preoperative radio-

logic imaging(7).

High-resolution computed to-

mography (CT) and magnetic reso-

nance (MR) imaging provide excel-

lent delineation of the anatomical

details of the inner ear: CT depicts

the minute details of osseous

structures, and MR imaging al-

lows visualization of the fluid-

filled spaces and the vestibulo-

cochlear nerve. Together, these

Fig.7:  Fig.7: bar chart demonstrating comparison between CT and MRI in detection of various

anatomical structure of inner ear.
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complementary modalities can aid

decision making about the best

management strategy by facilitat-

ing the identification and charac-

terization of inner ear malforma-

tions and any associated

neurologic abnormalities(6).

Out of our 35 patients with

congenital SNHL, only 11 patients

(23.8 %) showed congenital mal-

formation of their inner ears

ranged from cochlear aplasia to

isolated dilated vestibular aque-

ducts. This percentage matched

the results of Gupta et al.,(3) who

reported that congenital malfor-

mations of the inner ear are rare

anomalies; they can be identified

on imaging with HRCT and/or

MRI in about 20% of patients with

congenital sensorineural hearing

loss.

In the current study, various

cochlear malformation were pre-

sented. Only one case showed uni-

lateral cochlear aplasia with ipsi-

lateral vestibular dysplasia and

contralateral common cavity mal-

formation. This was associated

with bilateral stenotic IACs and

absent cochlear aperature sug-

gesting cochlear nerve aplasia.

This agreed with Shama.,(9) who

found that out of 7 cases of coch-

lear aplasia in his study, 6 of

them had unilateral involvement

and all the 7 cases had absent

cochlear nereves. Also, he found

that all cases of unilateral aplasia

were associated with dysplasia in

the other ear.

In the present study, three cas-

es were presented with IP-I anom-

aly with cystic cochlea absent

modiolus, dilated vestibule and

dysplastic SCC. Similar findings

were described by Sennaroglu et

al.,(10). Only one of our patients

with IP-I anomaly had a dilated

IAC but with no fundic defect.

This was inconsistent with results

of Swartz & Mukhreji.,(11) and Jo-

shi et al.,(6) who reported that the

cribriform area between the coch-

lea and IAC is often defective, and

all patients of IP-I have a large

IAC, predisposing them to in-

creased risks for meningitis and

for a perilymphatic gusher in the

event of surgery.

In this study, two patients had

main CT and MRI criteria of IP-II

anomaly with 1.5 turn of cochlea

instead of 2.5 (due to fusion of



106106

Sabry Alam El-Din El-Mogy, et al...

middle and apical turns). Both of

them had deficient modiolus. Only

one of them showed associated di-

lated vestibule and enlarged ves-

tibular aqueduct. This was incon-

sistent with Sennaroglu et al.,(10)

who found that all cases of IP-II

had an enlarged vestibular aque-

duct. However, Aygun et al.,(12)

described milder form of cochlear

dysplasia which is due to incom-

plete development of apical turn of

cochlea which occur at week 8 of

gestation resulting in modiolus de-

ficiency with mild asymmetry of

scala vestibule and tympani. It is

not always associated with en-

larged vestibular aqueduct which

agreed with our study.

In the present study, four cases

(three males and one female) with

7 petrous bones (36.3% of congen-

ital malformation in this study)

had dilated vestibular aqueduct

on HRCT, three of them were

males. It was bilateral in 85%.

This is agreed with study of Joshi

et al.,(6) who mentioned that en-

larged vestibular aqueduct is bi-

lateral in 90%, may be asymmet-

ric, however they found this

abnormality is slightly more in fe-

males.

In the early era of cochlear im-

plantation, cochleovestibular mal-

formations were considered a con-

traindication to implantation due

to concerns about proper elec-

trode insertion, array stability, ab-

sent or dysfunctional neurons

that might preclude significant

auditory perception, and the in-

creased risk of complications such

as facial nerve injury and cerebro-

spinal fluid leak(1).

According to the classification

of cochleovestibular malformation

which was first proposed by Jack-

ler et al.,(13),  complete absence of

cochlea or cochlear nerves bilater-

ally were considered the tradition-

al contraindication for implanta-

tion because of their poor post-

operative outcome(14).

Thus, we had only one of our

patients who was absolutely con-

traindicated for the surgery, as he

had bilateral cochlear nerve apla-

sia with associated common cavity

anomaly on the right side and

cochlear aplasia on the left side,

bilateral narrow IAC and absent

BCNC (by HRCT). His MRI exami-

nation was unavailable, so the di-

agnosis of absent nerve was sup-
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ported by audiologic tests.  Absent

nerve was seen in other three cas-

es unilaterally; two had bilateral

IP-I anomaly with a stenotic right

BCNC, the third had normal inner

ear structures with narrowed left

BCNC. MRI findings suggesting

CND. This agrees with Hang et al.,
(1) who reported that the diagnosis

of cochlear nerve deficiency (CND)

is based on both high-resolution

CT and MRI findings. They con-

cluded that on HRCT, a bony

cochlear nerve canal (BCNC) of

less than 1.3-1.4mm or internal

auditory canal (IAC) of less than

3mm is suggestive of CND. A

closed BCNC confirms the diagno-

sis. Roche et al.,(15) reported that,

in 38% of CND cases on MRI there

was normal-sized IAC and BCNC

on HRCT, and in order to avoid a

missed diagnosis of CND, MRI has

been suggested as the first-line

imaging modality over HRCT. The

pitfall of MRI may be in the case of

a narrow IAC in which resolution

may be insufficient to identify sep-

arate nerves within the canal. In

such cases the study of Kutz et

al.,(16) found that intact auditory

nerve fibers may be present but

not bundled as a separate nerve,

making detection by MRI difficult.

In the past, the diagnosis of

CND was a contraindication for

cochlear implantation; however,

Vlastarkos et al.,(17) found that

there was evidence that these pa-

tients may still benefit from coch-

lear implantation despite imaging

findings on the basis of possibility

of presence of small auditory fi-

bers beyond resolution of imaging

modalities.

These wide variations in inner

ear malformations may influence

the surgeon's technique for elec-

trode placement. In addition, the

surgeon must consider the asso-

ciated facial nerve abnormalities

and increased risk of perilymphat-

ic/cerebrospinal fluid (CSF) leak-

age when planning the surgical

approach(18).

In the present study, two fe-

male patients had cochlear calcifi-

cation. The first one was 8 years

old and had a long history of re-

current cholasteatoma and mas-

toidectomy. HRCT and MRI re-

vealed complete ossification of

membranous labyrinth with no re-

sidual patent lumen which contra-

indicate implantation. The second

case shows brain parenchymal
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and partial cochlear calcifications.

Chaturvedi et al.,(5) reported that

cochlear implant is contraindicat-

ed only if there is total or near to-

tal bilateral cochlear ossification.

Fortunately, in most cases the os-

sification is partial and imaging

can guide the surgeon to the less

affected side. Witte et al.,(2) report-

ed that cochlear ossification

makes the cochleostomy more

challenging and often results in

choosing an implant with a short-

er electrode array.

In the present study, both CT

and MRI cochlear picks up calcifi-

cation but MRI was more sensitive

in detection of extensive labyrin-

thine affection. Abdullah et al.,(19)

and Chaturvedi et al.,(5) found

that MRI was superior to HRCT in

assessment of cochlear patency.

This was probably because early

fibro-ossific changes do not mani-

fest on CT and can be missed.

In our study one case was pre-

sented with bilateral symmetrical

reterofenestral otosclerosis with

pericochlear osteolysis on CT and

luminal fibrosis on MRI. Gomes et

al.,(20) reported that fenestral

otosclerosis is most frequently as-

sociated with conductive hearing

loss, while cochlear otosclerosis

induces sensorineural deafness

due to involvement of the basilar

membrane. Witte et al.,(2), found

that retrofenestral otosclerosis is

not a contraindication for cochlear

implantation. However, facial

nerve stimulation following trans-

plantation is more common in pa-

tients with otosclerosis and is like-

ly related to conduction of current

through otospongiotic bone. This

problem is usually corrected by

programming out the electrodes

causing the stimulation.

In the current study, one fe-

male (14 years) presented by bilat-

eral SNHL. On MRI, the diagnosis

of NF2 was established. Celis-

Aguilar et al.,(21) reported that bi-

lateral vestibular schwannomas in

a NF2 patient can invade and

grow within the cochlear nerve,

while unilateral sporadic vestibu-

lar schwannoma (VS) only com-

presses it. Cochlear nerve function

is not always preserved in spite of

anatomic preservation of the coch-

lear nerve. An intact nerve does

not necessarily mean a normal

nerve histologically. Sennaroglu

and Ziyal.,(22) concluded that bi-
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lateral hearing loss due to neuro-

fibromatosis Type 2 (NF2) was the

initial indication of auditory brain-

stem implantation.

The present study revealed that

HRCT remains superior to MRI in

assessment of bony structures, fa-

cial nerve (in all patient imaged by

CT scan and vascular variants; 11

patients had anteriorly protruded

sigmoid sinus and 6 patients had

jugular bulb abnormalities. In  ad-

dition, status of middle and exter-

nal ears could be efficiently as-

sessed by CT scan particularly in

the patients with cholesteatoma (3

patients); CT detected bony ero-

sions in two of them. Conversely,

MRI was much better than CT in

imaging of cochlear nerve integrity

(in all patients imaged by MRI),

cochlear patency (two patients) as

well as brain and CPA. Adunka et

al,(23) and Joshi et al.,(6) who

agreed that MRI is more sensitive

than CT in evaluation of critical

conditions for the surgery and

mentioned that the consequences

of missing cochlear nerve deficien-

cy or brain pathology might result

in inappropriate treatment of the

patient. However, Vlastarakos et

al.,(17) found that that the dual

modality imaging is essential in

the assessment of cochlear im-

plant candidates which was con-

sistent with our results. 

ConclusionConclusion
Both CT scan and MRI provide

vital information in the pre-

operative evaluation of the cochle-

ar implant candidates as regard

the etiology of SNHL, fitness of pa-

tient for implantation, and the se-

lection of appropriate side for im-

plantation. 
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AbstractAbstract
Purpose:Purpose: To compare the efficacy of early initiation of  GnRH antago-

nist in comparison with the GnRH agonist protocol in OCP pretreated
PCOS patients undergoing ICSI cycles.

Materials  and  methods:  Materials and methods: Prospective randomized controlled trial.
University-based fertility center. Seventy infertile PCOS patients under
35 years of age coming for the first trial IVF/ICSI treatment at the infer-
tility care unit were included in the study. They were randomized to an
ovarian stimulation protocol consisting of either GnRH agonist long pro-
tocol (control group A) or early initiation of GnRh antagonist (study
group B) after pretreatment with OCP. Ovulation was triggered with
hCG when at least three mature follicles 18 mm were detected. All pa-
tients were scheduled for ICSI. The primary outcome measures were the
number of gonadotrophins ampoules used per each cycle, the duration
of stimulation, number and degree of maturity of oocytes retrieved, rate
of fertilization and available embryo for transfer. While secondary out-
come measures were implantation rate, incidence of OHSS. 

Results:Results: Age, body mass index, duration of infertility, basal FSH,LH,
E2 at the first day of the cycle, the number of oocytes retrived, the total
number of embryos, chemical, clinical pregnancy and implantation
rates were comparable in both groups and there was no statistically sig-
nificant difference. The stimulation period was shorter in group B than
group A and number of ampoules of HMG and Serum E2 level on the
day of hCG administration were significantly lower in group B than that
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IntroduIntroductioction
Polycystic ovary syndrome (PCOS)

is the most common cause of ano-

vulatory infertility, affecting ap-

proximately 5%-10% of reproduc-

tive-age women. Approximately

85% of these women have elevated

levels of Luetinizing hormone (LH)

resulting in the arrest of ovarian

follicular growth(1). The optimal

infertility treatment for PCOS women

is still a matter of controversy. In

2008, a consensus was reached

on treatment for PCOS patients

that includes the use of clomiphene

citrate, exogenous gonadotrophins,

laparoscopic ovarian surgery and

in vitro fertilization (IVF)(2). A pro-

portion of PCOS women do not re-

spond to the conventional treatments

and ultimately require assisted re-

productive technology (ART). Ovar-

ian stimulation in women with

PCOS poses a particular chal-

lenge, as many of these women ex-

hibit exaggerated response(3). 

Since the early 1980s, the

GnRH agonists in ovarian stimula-

tion were used to reduce the inci-

dence of premature LH surges by

suppressing gonadotrophin re-

lease via pituitary desensitization

following an initial short period of

gonadotrophin hypersecretion. Since

1999, GnRH antagonists with high

potency and fewer side effects have

been introduced into IVF and have

emerged as an alternative in pre-

venting premature LH surges(4). 

GnRH agonists and GnRH an-

tagonist were used in PCOS patients

undergoing IVF/ICSI for controlled

ovarian stimulations with variable

results. But none of these until now

is ideal for these patients. Most of

the randomized control trials (RCT)

comparing GnRH antagonists ver-

sus agonists have employed either

of the group A with statistically significant differences. Fertilization rate
and the number of grade A embryos was higher in group B compared to
in group A and this difference between both groups was statistically sig-
nificant. Moderate OHSS was documented in 4 cycles of group A but
was not in any cycle of group B and this difference was statistically sig-
nificant. No cases of severe OHSS were documented in both groups.

Conclusions:Conclusions: This novel antagonist protocol may be a safe and effi-
cient treatment for PCOS patients undergoing ICSI cycles with compara-
ble results to the standard long GnRH agonist protocol.
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a fixed (starting on day 6) or a flex-

ible dose (starting when the lead-

ing follicle reaches 14-15 mm)(5). 

One of the currently debatable

issues regarding the use of GnRH

antagonists refers to the timing of

GnRH antagonist initiation.  Re-

search for alternative GnRH an-

tagonist protocols regarding the

timing of its initiation has shifted

towards earlier antagonist initia-

tion than Day 6 of stimulation(6). 

There is a theoretical benefit in

the addition of GnRH antagonists to

controlled ovarin hyperstimulation

(COH) protocols, especially in patients

with PCOS with high LH levels, dur-

ing the follicular phase. But profound

inhibition of endogenous LH at early

stage may result in faulty folliculo-

genesis(7). We performed this pros-

pective randomized controlled trial to

compare the early initiation antago-

nist protocol with the standard GnRH

agonist long protocol for PCOS pa-

tients undergoing ICSI treatment.

Materials and MethodsMaterials and Methods
Study designStudy design

The present study is a prospec-

tive randomized controlled study

conducted at Mansoura University

Hospital, Fertility Care Unit dur-

ing the period from October 2009

to December 2012. The patients

were randomly allocated into two

groups by using computer-generated

randomization: group A (agonist

group) and group B (antagonist

group). All Participants signed an

informed consent after explaining

the two protocols of controlled

ovarian hyperstimulation to them.

Patient populationPatient population

Seventy Patients with PCOS

(based on the Rotterdam consensus

criteria) who have PCO by Ultrsound,

under 35 years of age coming for

the first trial IVF/ICSI treatment

at the infertility care unit were in-

cluded in the study. Both groups

(group A and B) were matched as

regard age, body mass index (BMI)

and duration of infertility. Addi-

tional inclusion criteria are: basal

serum FSH of <10 mIU/ ml, ute-

rine cavity without abnormalities

and normal semenogram according

to the WHO criteria (WHO, 2010).

Patients with known previous poor

ovarian response were excluded. 

Ovarian stimulation and Mon-Ovarian stimulation and Mon-

itoring of the cycle:itoring of the cycle:

All patients received oral con-
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traceptive pill (OCP) contained 30

µg ethinyl E2 and 75 µg gestodene

(Gynera, Bayer Schering, Germa-

ny),  starting on Day 2 of Sponta-

neous or induced menses of the

cycle prior to the treatment cycle,

after Blood test confirmed the

presence of a baseline hormone

profile. 

Patients in GnRH agonist group

(group A) received the standard

long GnRH agonist protocol. Trip-

torelin (Decapeptyl@, Ferring, Ger-

many) 100 µg was given via sub-

cutaneous injection starting 3

days before discontinuation of the

oral contraceptive. On day 2 of

menstrual cycle (day 1 of stimula-

tion), a daily injection of HMG

(Merional@, IBSA, swizerland) was

administrated at 225 IU IM After

documentation of pituitary desen-

sitization (absence of ovarian folli-

cles of >4m and the absence of a

thick endometrium on transvagi-

nal ultrasound examination and

serum estradiol <50 pg/ml) The

administration of Triptorelin (Dec-

apeptyl@, Ferring, Germany) was

continued until the day of HCG

administration.

In the GnRH antagonist group

(group B), patients started daily

HMG (Merional@, IBSA, swizer-

land) at 225 IU IM on Day 1 of

stimulation. Subcutaneous cetror-

elix (Cetrotide@, Serono) 0.125 mg

(0.5 ampoule) was given daily con-

comitantly with HMG from the

Day 1 of stimulation up to the

leading follicle reaches 14mm. At

this time subcutaneous cetrorelix

(Cetrotide@, Serono) 0.25 mg

(1ampoule) was given daily until

the day of hCG administration.

In both groups, serial transvag-

inal ultrasound examinations us-

ing vaginal probe were performed

to monitor the follicular growth.

The starting dose of HMG was

then adjusted individually de-

pending on the ovarian response,

as assessed by E2 levels and ul-

trasound. A step-down protocol

was used, if necessary. Endome-

trial thickness was also assessed

on the day of HCG administration.

Ovulation was triggered with 10

000 IU of IM hCG (Choriomon@,

IBSA, swizerland) when at least

three mature follicles 18 mm were

detected on ultrasound scan.

Transvaginal ultrasound guided

oocyte retrieval was done. All pa-
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tients were scheduled for ICSI.

Embryo transfer procedure was

arranged 48-72 hours after oocyte

retrieval. Grade A and B embryos

were transferred under transab-

dominal ultrasound guidance. All

patients received luteal phase

support with I.M. progesterone

100 mg (Prontogest@, IBSA,

AMSA, Italy) daily starting on the

day of oocyte retrieval. 

Outcome measuresOutcome measures

The primary outcome measures

were the number of gonadotro-

phins ampoules used per each cy-

cle, the duration of stimulation,

number and degree of maturity of

oocytes retrieved, rate of fertiliza-

tion and available embryo for

transfer. While secondary outcome

measures were implantation rate,

incidence of OHSS.

Statistical analysisStatistical analysis

Statistical analysis was carried

out via both Statistical Package

for Social Science (SPSS) version

17 on windows XP. Qualitative

data were represented in the form

of number and frequency, while

quantitative data were represented

in the form of mean ± standard

deviation (mean±SD). Kolmogrov-

smirnov test was used to test nor-

mality of quantitative data, and

some data were non-normally dis-

tributed. Student's t test, Mann-

Whitney and chi square tests were

used to compare groups. The dif-

ference is considered significant if

P value is less than or equal 0.05.

ResultsResults
Seventy patients were initially

randomized but three patients in

group A and four patients in

group B were lost follow up. There

were four patients in group A and

two patients in group B cancelled

early due to exaggerated ovarian

response and did not complete the

follow up after counseling the

couple regarding the risk of life-

threatinig OHSS.

There were no statistically sig-

nificant differences between two

groups as regard age, body mass

index (BMI), basal FSH, LH, ser-

um E2 at the first day of cycle and

type and duration of infertility.

Most of the patients were cases of

primary infertility  in both groups.

There were statistically signifi-

cant differences between both

groups as regard the stimulation
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period, number of ampoules of

HMG and Serum E2 level on the

day of hCG administration while

there were no statistically signifi-

cant difference between the two

groups as regard endometrial

thickness at the day of hCG ad-

ministration.

No statistically significant dif-

ference was detected in the total

number of oocytes and degree of

maturity of retrieved oocytes in

the two groups.

Fertilization rate was higher in

group B compared to in group A

and the difference between both

groups was statistically signifi-

cant. There was no statistically

significant difference implantation

rate in the two groups.

There was no statistically sig-

nificant difference in the total

number of embryos in the two

groups. The number of grade A

embryos was higher in group B

than in group A and this differ-

ence was statistically significant.

There was no statistically signifi-

cant difference in the number of

Grade B embryos beteen the two

groups.

There was no statistically signifi-

cant difference in Chemical, Clinical

pregnancy rates in the two groups.

Moderate OHSS was document-

ed in 4 cycles of group A (14.29%)

but was not documented in any

cycle of group B (0%). This differ-

ence was statistically significant

(p=0.035).
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Flow chart for the study
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DiscussionDiscussion
Many RCTs have compared the

GnRH agonist long luteal protocol

to the GnRH antagonist protocol.

The antagonist based protocols al-

lowed to reduce the dose of gona-

dotrophins used and the duration

of the stimulation regimens. Be-

sides, the antagonist granted a

more physiological pattern of fol-

licular recruitment, with fewer

small growing follicles and lower

E2 levels, reducing the risk of se-

vere ovarian hyperstimulation

syndrome (OHSS). However, the

retrieved oocytes were significantly

fewer and a trend towards lower

pregnancy rate (PR) could be no-

ticed in most of the RCTs(8).

 Five of these RCTs were exam-

ined in a meta-analysis published

in a Cochrane review (Al-Inany H

et al,. 2002) that confirmed the

previous findings as regards the

duration of the stimulation proto-

col, the amount of gonadotrophins

used, the number of oocytes re-

trieved and the E2 levels on the

day of hCG administration. Addi-

tionally, this meta-analysis

showed a significant reduction in

clinical pregnancy rate and failed

to prove a significant preventive

effect over severe OHSS(9). 

However, a 5% higher clinical

pregnancy rate did not match with

an increase in live-birth rate ac-

cording to a subsequent meta-

analysis (Kolibianakis E.M et al.,

2006) comparing agonist and an-

tagonist(10). 

In addition to that, the greater

safety of GnRH antagonist over

GnRH agonist has been definitive-

ly demonstrated in a recent ver-

sion of the Cochrane review (Al-

Inany H et al,. 2011)(11), in which

a further clinical advantage has

been detected, i.e. the reduction in

the number of cycles cancelled

due to OHSS risk. Furthermore,

this review suggested that GnRH

antagonist administration provides

comparable results to traditional

GnRH agonist stimulation, as opposed

to previous works. In particular no

significant differences concerning

live-birth rates, ongoing pregnan-

cy rates, miscarriage rates per

clinical pregnancy rate, and rates

of cancellation due to poor ovarian

response were reported(11).

Despite the undeniable advan-

tages provided by GnRH antago-
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nist, their efficacy is still debated.

Therefore, scientific research on

the use of GnRH antagonist in

COH for IVF/ICSI has been pro-

moted even in recent years(8). 

There were many studies in IVF

cycles that compare the long ago-

nist protocol with the antagonist

protocol in PCOS patients. Most of

these were used antagonist proto-

cols either fixed or flexible and

only two were used early initiation

of the antagonist protocol(12). 

Five of these RCTs were exam-

ined in a meta-analysis published

by Mancini et al 2010(12). The au-

thors in this meta-analysis did not

find a statistically significant dif-

ference between the use of a

GnRH Antagonist protocol versus

the standard long protocol in the

incidence of pregnancy and of

abortion in patients with PCOS

undergoing IVF. The Antagonist

protocol also seems to reduce sig-

nificantly the incidence of OHSS.

In this meta-analysis, they could

not study the total doses of gona-

dotrophins used, nor the duration

of stimulation or the number of

cumulus-oocyte complexes. How-

ever, previous studies all agreed

that the antagonist protocol is

more patient friendly. Still, since

the antagonist can be started al-

ternatively on the first day of stim-

ulation, on day 6, or according to

the follicles diameter, to date no

comparative studies have been

made in PCOS to determine if

there is a protocol that works best

for this population(12). 

The two Currently comparative

studies have been published in

PCOS patients between GnRH ag-

onists and early initiation antago-

nists (Hwang   et al., 2004(13) and

Lainas et al., 2007(6)). In Hwang

et al., 2004(13), the GnRH antago-

nist cetrorelix was started one day

prior to initiation of stimulation

with HMG and was compared with

the long agonist protocol in 60

PCOS patients while in Lainas et

al., 2007(6), antagonist ganirelix

was started in the first day of

stimulation and was compared

with the long agonist protocol in

78 PCOS who received OC pill

treatment for three weeks. In both

studies full dose of antagonist (1

ampoule) was administered from

the start to the end.

The current study is designed
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to compare long agonist protocol

with early initiation of antagonist

(day-1 of stimulation) in PCOS pa-

tients undergoing ICSI who re-

ceived OC pretreatement. It is dif-

fered in methodology from both

studies of early intiation  of antag-

onist  protocol in PCOS patients

as we start  with the half dose (Ce-

trotide 0.125ml) from the first  day

of stimulation until the leading

follicle reached 14 mm then full

dose (Cetrotide 0.25ml) upto the

day of hCG administration. 

The goal of this study is main-

taining low LH level throughout

the follicular phase. This goal is

clearly achieved when using the

long GnRH agonist protocol, and it

seems that because of these ac-

complishments the clinical results

from the long agonist protocol

were superior compared with re-

sults from the standard GnRH an-

tagonist protocol. 

This modification is similar in

concept to the long GnRH agonist

protocol and yet maintains the ad-

vantages of the GnRH antagonist

protocol. The addition of the

GnRH antagonist in early follicu-

lar phase of the cycle to the flexi-

ble antagonist treatment in this

study achieves this goal. We be-

lieve that this novel modification

in low resources countries opti-

mize follicular recruitment and

maximize the results without in-

crease in the cost. 

In the current study, the mean

duration of stimulation was shorter

in group B compared to group A.

These results are comparable to re-

sults of Hwang et al., 2004, Lainas

et al., 2007 and almost all com-

parative studies between long ago-

nist ant antagonist protocols. The

difference in our study was highly

significant and this came in agree-

ment with Lainas et al., 2007.

The significant reduction of

number of ampoules of gonadotro-

phins in antagonist group when

compared to the agonist group

found in our study. Also, these re-

sults are comparable to results of

Hwang et al., 2004 and most of

comparative studies between long

agonist and antagonist protocols.

The difference in our study was

highly significant and this came in

agreement Hwang et al., 2004 but

Lainas et al., 2007 did not com-

ment on the amount of recomba-
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nant FSH (rFSH) used.

Serum E2 at the day of hCG

administration was found to be

lower in group B compared to

group A which support the results

of Hwang et al., 2004 and most of

comparative studies between long

agonist and antagonist protocols.

This difference of statistically sig-

nificant value likes that of Hwang

et al., 2004.

In one RCT conducted by Teh-

raninejad et al,. 2010(14), to eval-

uate the efficacy of antagonist in

comparison with the GnRH ago-

nist protocol in OCP pretreated

PCOS patients undergoing their

first ART cycle. They found that

Serum E2 at the day of hCG ad-

ministration was found to be low-

er in agonist group compared to

antagonist group. They explained

that, coasting was used in agonist

group when serum estradiol was

>3000 pg/mL. This was done in

nine cases agonist group but not

done in any case of the antagonist

group.

Regarding retrieved oocytes

number, no statistically signifi-

cant difference was found between

the studied groups. These findings

are in accordance with the results

of Hwang et al., 2004, Lainas et

al., 2007 and all comparative

studies between long agonist and

antagonist protocols in PCOS pa-

tients included in Mancini et al,.

2010.

In the present study, compara-

ble number of retrieved oocytes

and MII oocytes in GnRh antagonist

arm can be due to better syn-

chronization of early antral follicles

after partial blocking of GnRH re-

ceptor by the half dose of cetritide.

Fertilization rate was lower in

group A compared to group B in

the current study. This difference

was statistically significant in con-

trast to the results of Hwang et

al., 2004, Lainas et al., 2007. This

came in agreement with Tehranin-

ejad et al,. 2010, but with no sig-

nificant difference. 

Despite our study did not find

statistically significant difference

in the number of resulting em-

bryos in the two groups, the num-

ber of grade A embryos was higher

in group B  than in group A  and

this difference was statistically
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significant. This is came in agree

with Tehraninejad et al., 2010.

They found that the number of

good quality embryos transferred

was significantly higher in antago-

nist group. This is in contrast to

the RCT conducted by Kurzawa et

al., 2008(15), to evaluate embryo-

logical and clinical efficacy of

GnRH antagonist and agonist

stimulation protocols in non-obese

women with PCOS. They found no

difference in good quality embryos

between agonist and antagonist

group. This is due to their using

flexible antagonist protocol for

COH in antagonist arm while we

used antagonist from the first day

of stimulation which reduce the

high LH in the early follicular

phase. This may make follicular

development more or less optimal.

In the current study, there

were no statistically significant

differences in the two groups as

regard to chemical and clinical

pregnancy rates. This is come in

agree with the recent version of

the Cochrane review (Al-Inany H

et al., 2011), and most of recent

comparable studies between ago-

nist and antagonist. While preg-

nancy rates in our study were

comparable to these of Tehranine-

jad et al., 2010 and Hwang et al.,

2004, they were lower than that of

Lainas et al., 2007 and Kurzawa

et al., 2008. This is may be attrib-

uted to the high body mas index

(BMI) of our patients since Preg-

nancy rate was found to be higher

in patients with normal BMI than

that of high BMI(16).

There was no statistically sig-

nificant difference in the implanta-

tion rate in the two groups in our

study. This is comparable to that

of Hwang et al., 2004 while it is

lower than that of Kurzawa et al.,

2008. This is explained by, in Kur-

zawa et al., 2008, all PCOS wom-

en were non obese and absence of

use OCP pretreatment.

In the current study, moderate

OHSS according to Rizk and

Aboulghar (1999)(17) was docu-

mented in 4 cycles of group A but

was not documentd in any cycle of

group B and this difference was

statistically significant. This is come

in agree with the last version of the

Cochrane review (Al-Inany H et al.,

2011)  and Mancini et al., 2010.

In summary, this novel antago-
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nist protocol offers a safe and effi-

cient treatment for patients who

present with PCOS who are at

high risk of OHSS to standard IVF

stimulation protocols. Larger RCTs

with enough power are needed to

further evaluate IVF outcome and

the potential benefits of early initi-

ation of GnRH-antagonist proto-

cols in PCOs patients.
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AbstractAbstract
Background:Background: Hepatocellular carcinoma constitutes (HCC) the 5th

most frequent cancer worldwide. The liver plays a critical role in both
the production and catabolism of lipids. This study was aimed to ana-
lyze the Serum lipid profile as well as C-reactive protein (CRP) and Mal-
ondialdehyde (MDA) among patients with chronic HCV infection suffer-
ing from HCC and its correlation with Child-Pugh and MELD score. 

Methods:  Methods: This study was carried out on 91 patients with HCC and
90 cirrhotic controls. The patients were classified according to Child-
Pugh classification, MELD score and according to size of HCC.

Results:Results: Serum levels of Cholesterol, triglycerides (TG), low-density
lipoproteins (LDL), high-density lipoproteins (HDL) were significantly de-
creased in patients with HCC than control (p=0.005, 0.005, 0.008 and
0.009) respectively, however CRP and MDA are significantly increased
compared to control (p=0.006). With progression from Child A to Child
C there were significant decrease in lipids profiles and significant in-
crease in CRP and MDA. In MELD score ≤9 lipids profiles were signifi-
cant increases when compared with MELD score >9. Whereas in CRP
and MDA showed significant decreases in MELD score ≤9 than MELD
score >9 (p=0.045 and 0.001). Lipids profiles were significant increase
in HCC ≤5cm than HCC> 5cm; however CRP and MDA showed signifi-
cant decreases in HCC ≤5cm than HCC> 5cm.

Conclusion:Conclusion: There were significant alteration in the serum lipid pro-
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IntroduIntroductioction
Hepatocellular carcinoma (HCC)

constitutes the 5th most frequent

cancer worldwide and its inci-

dence is continuously rising in

Europe and Northern America,

which explained by spreading of

hepatitis C virus infections.1 In

Egypt, HCC was reported for

about 4.7% of chronic liver dis-

ease (CLD) patients.2

Most plasma apolipoproteins

and endogenous lipids and lipop-

roteins, including apolipoprotein

(a) (apo(a)) and lipoprotein(a) (Lp

(a)), are synthesized in the liver.

The normal metabolism and ho-

meostasis of this lipids depend on

integrated liver function.3,4 Alter-

ation in lipoprotein metabolism

and changed plasma patterns of

lipid and lipoprotein was demon-

strated in advanced liver diseas-

es.5-7

Many studies have indicated

that cancer associated alterna-

tions in host metabolism are im-

portant factors for mortality deter-

mination because the disturbance

in host metabolism could cause

under nutrition and even cachex-

ia.8,9

Serum C-reactive protein (CRP)

could be expressed of the host de-

fense reaction or as paraneoplas-

tic syndrome and widely investi-

gated as risk factor and prognostic

variable in various human malig-

nancies including hepatocellular

carcinoma.10,11

Reactive oxygen species (ROS)

mediated liver injury may trigger

by three main mechanisms: lipid

peroxidation, cytokine induction

and Fas ligand induction.12 It has

been suggested that, oxidative

stress is involved in the etiology

and deterioration of liver can-

cer.13,14 Those  lipid oxidation

products such as malondialde-

hyde (MDA) could act as tumor

promoters and co-carcinogenic

agents via their high cytotoxicity

action.14

files, MDA and CRP parameters in patients with HCC and could be used
as prognostic value.

Keywords:Keywords: Hepatocellular carcinoma, lipids, C-reactive protein and
Malondialdehyde.
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Therefore, we designed the cur-

rent study to evaluate the serum

lipid profiles (Cholesterol, triglyce-

ride (TG), low density lipoprotein

(LDL) and high density lipoprotein

(HDL)) as well as CRP and MDA

among Egyptian cirrhotic patients

with HCV infection suffering from

HCC and its correlation with

Child-Pugh, MELD score and tu-

mor size. 

Subjects and MethodsSubjects and Methods
This study was carried out on

91 patients with HCC due to  HCV

infection (52 males, 39 females)

and 90 cirrhotic related HCV in-

fection without HCC as control

group. All Patients matched  for

ethnicity, age and sex with age

range (45-73 years). Patients were

recruited from Tropical medicine

and internal medicine depart-

ment, Mansoura University during

the period from March 2010 to

June 2012. This study was ap-

proved by the Institutional Review

Board of our university and ob-

taining informed consent form all

study subjects. 

The diagnosis of chronic HCV

infection was based on the sero-

positivity of HCV specific antibody

and positive HCV-RNA determined

by the polymerase chain reaction

(PCR). Patients were classified (ta-

ble 1) according to Child-Pugh

classification into Child A (n=26),

B (n=31) and C (n=34), according

to MELD score into 32 patients ≤9

score and 59 patients >9 score

and according to size of HCC into

33 patients ≤5cm for single focal

lesion of HCC and 58 patients

>5cm for single focal lesion of

HCC. 

For the calculation of the CTP

score, study used the Pugh score

modification.15 The Model for

End-Stage Liver Disease (MELD)

score was calculated using the

original formula without including

the cause of liver disease .16

(MELD) score = 0.957 x loge (crea-

tinine mg/dL) + 0.378 x loge (bilir-

ubin mg/dL) + 1.120 x loge (INR) +

6.43. MELD score calculator from

the UNOS website (www.unos.org).

HCC was diagnosed according to

the diagnostic guidelines of the

European Association for the

Study of the Liver.17

2.  Determinations  of  plasma2. Determinations of plasma

lipid profiles, MDA and CRP:lipid profiles, MDA and CRP:

Peripheral venous blood sam-
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ples were obtained from patients

and controls in the morning fol-

lowing an overnight fast. The sam-

ples were collected in sterile tubes

and allowed to coagulate for 1

hour at room temperature. Then,

serum samples were aliquoted in

smaller containers that were

marked with the patients' name,

date and stored at -80°C until as-

saying. Serum levels of TG, cho-

lesterol VLDL, HDL and LDL were

determined by enzymatic method

(Auto analyzer COBAS INTE-

GRA700, Roche,germany). Serum

level of CRP was measured by tur-

bidimetric immunoassay.18 and

MDA was determined by the thio-

barbituric acid method.20 Serum

albumin, bilirubin, Alpha-Fetoprotein

(AFP), creatinine, prothrombin time

and aminotransferases (ALT and AST)

were determined. HBsAg and anti-

HCV antibodies were detected by

enzyme-linked immunosorbent as-

say (ELISA). All patients included

in the study were subjected to full

medical history and thorough clinical

examination included imaging us-

ing ultrasound scan, triphasic CT.

Statistics analysis:Statistics analysis:

The statistical analysis of data

done by using Excel program and

SPSS program (statistical package

for social science) version 10. The

description of the data done in

form of mean±SD for quantitative

data and frequency and propor-

tion for qualitative data. The anal-

ysis of the data was done to test

statistical significant difference

between groups. For quantitative

data student t-test was used to

compared between 2 group paired

sample t-test was used to compare

one group at different measure-

ments. P-value <0.05 is consid-

ered to be significant.

ResultsResults
Table (1) showed patients clas-

sification, Child A 26 patients,

Child B 31 patients and Child C

34 patients. Patients with MELD

score ≤9 were 32 and 59 patients

with MELD score >9. patients with

size of HCC ≤5cm were 33 and 58

patients with size of HCC >5cm.

Table 2 showed serum choles-

terol 189.04 (23.02) mg/dL, TG

92.49 (20.94) mg/dL, LDL 119.89

(32.67) mg/dL and HDL 39.41

(7.11) mg/dL were significantly

decreased (P<0.005, P<0.005,

P<0.008 and P<0.009) in all stud-

ied patient groups as compared to
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control group. There were highly

significant increase in CRP 692.78

(64.71) mg/dL and MDA7.27

(1.49) nM/ml (P<0.006) in all

studied patient groups as com-

pared to control group. 

Serum cholesterol 206.0 (17.47)

mg/dL, TG108.18 (20.16) mg/dL,

LDL 142.18 (34.30) mg/dL and HDL

44.09 (4.74) mg/dL were signifi-

cantly increased in Child A group

than Child B (P=0.018, P=0.0I5,

P=0.043 and P=0.046, respective-

ly) (table 3). Also these parameters

were significantly increased in

Child A group than Child C

(P<0.001, P<0.002, P<0.001,  and

P<0.001, respectively) (table 4). 

Serum cholesterol 185.89(16.97)

mg/dL, TG 87.67 (11.86) mg/dL,

LDL 117.44 (11.1) mg/dL  and

HDL 39.22 (5.40) mg/dL  were sig-

nificantly increased (P=0.036,

P=0.041, P=0.007 and P=0.036,

respectively) in Child B group as

compared to Child C (table 5). 

Serum levels of CRP 641.0

(52.64) mg/dL and MDA 6.32

(0.71) nM/ml were significant de-

creased (P<0.006 and P<0.039) in

Child A patient group as com-

pared to Child B (table 3) and

were significantly decreased (P<

0.001 and P<0.006) in Child A pa-

tient group as compared to Child

C (table 4). Moreover serum levels

of CRP 706.67 (37.73) mg/dL  and

MDA 7.22 (1.1) nM/ml  were sig-

nificant decrease in (P<0.025 and

P<0.037) in Child B patient group

as compared to Child C (table 5).

As regard serum level of Lipo-

protein patterns, MDA and CRP in

patients according to MELD score

this study showed that (table 6)

serum cholesterol 196.1 (21.06)

mg/dL, TG 98.1 (20.56) mg/dL,

LDL 130.75 (28.83) mg/dL and

HDL 41.65 (4.98) mg/dL were sig-

nificantly increased (P=0.005, P=

0.0I5, P=0.002 and P=0.003) in

patients with MELD ≤9 as com-

pared to MELD >9. On the other

hand, there was a serum levels of

CRP 678.2 (56.05) mg/dL and

MDA 6.75 (1.06) nM/ml were sig-

nificant decrease in (P<0.045 and

P<0.001 )in patients with MELD

≤9 as compared to MELD >9.

Serum levels of Lipoprotein pat-

terns, MDA and CRP were studied

in patients according to size of

HCC and our study revealed that
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(table 7), serum cholesterol 186.1

(22.12) mg/dL,TG 95.12 (18.43)

mg/dL, LDL135.62 (26.54) mg/dL

and HDL 44.51(5.84) mg/dL were

significantly increased (P=0.005, P

=0.021, P=0.004 and P=0.002) in

patients with HCC ≤5cm as com-

pared to HCC >5cm. On the other

hand, serum levels of CRP 689.31

(55.52) mg/dL and MDA 6.85

(1.26) nM/ml were significant de-

crease in (P<0.015 and P<0.001)

in patients with HCC ≤5cm as

compared to HCC >5cm.
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DiscussionDiscussion
Lipids are essential component

of biological membranes, free mole-

cules and metabolic regulators

that control cellular function and

homeostasis.20  Liver plays a vital

role in lipid metabolism. It con-

tributes both in exogenous and

endogenous cycles of lipid metabo-

lism and transport of lipids through

plasma. Synthesis of many apoli-

poproteins takes place in liver.

Liver is the principal site of forma-

tion and clearance of lipoproteins.

This shows liver is involved in

many steps of lipid metabolism

and lipid transport.21 Hepatocel-

lular injury or chronic liver diseas-

es including hepatocellular carcino-

ma (HCC) may result in a distinctly

abnormal pattern of plasma lipids,

apolipoproteins and lipoproteins

lipoproteins, which may be related

to or regulated by various cyto-

kines and/or metabolic cellular

substances, or tumor factors, al-

though the detailed mechanisms

are not fully understood.22 C-

reactive protein (CRP) is one of the

most important acute phase pro-

teins produced predominantly by

hepatocytes rising rapidly in re-

sponse to inflammation, and ser-

um CRP levels are routinely meas-

ured as markers for various acute

and chronic inflammatory diseas-

es.10,23  Its production is regulat-

ed by proinflammatory cytokine.24

Results of the present study

showed that, plasma levels of Cho-

lesterol, triglycerides (TG), low-density

lipoproteins (LDL) and high-density

lipoproteins (HDL) were significant-

ly decreased in patients with HCC

than cirrhotic control patients. 

It has been suggested that analy-

sis of plasma levels of lipids, lipop-

roteins and apolipoproteins in the

patients suffered from HCC reflects

on the hepatic cellular impairment

status. Studies revealed that alter-

ations seen in the plasma levels of

lipids, lipoproteins and apolipop-

roteins reflecting patients' patho-

logic conditions.3  The results of

this study were in agreed with the

results of other. About 80% en-

dogenous cholesterol are synthe-

sized in the hepatocellular micro-

somes that contain cholesterol

synthesis enzymes.25,26

In HCC and chronic liver dis-

eases the synthesis and metabo-

lism of cholesterol are impaired. It

leads to a decrease in plasma cho-
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lesterol levels.5-7,27 In coordina-

tion with our result regarding ser-

um triglyceride Motta et al has

been demonstrated that plasma

triglycerides (TG) decreased by 20-

30% in the patients with HCC.6

but In contrast, Alsabti et al, re-

ported that serum TG in HCC pa-

tients were increased when com-

pared to those with cirrhosis.28 

In our study we found that

HDL is reduced in patients with

HCC. This result supported by Miller

et al who found that, HDL and its

major apolipoproteins, apoAI and

apoAII, are frequently reduced in

the patients suffered from cirrho-

sis or HCC.21 Moreover Mehboob

et al  also found decreased levels

of total cholesterol, triglycerides,

LDL and HDL in chronic liver dis-

ease irrespective of its etiology.29

With progression from Child A

to Child C and from MELD ≤9  to

MELD >9 there were significant

decrease in lipids profiles suggest-

ed that, changes in serum lipids

my correlated with progression and

severity of the disease. These re-

sults are rationally and are due to

severe disturbance of lipid metab-

olism with progression from child

A to child C and from MELD ≤9 to

MELD >9. Jiang J, et al  conclud-

ed that plasma levels of triglycerides,

cholesterol, free fatty acids, HDL, low

density lipoproteins Lpa, Apo A, and

Apo B, were decreased in cases of

hepato-cellular carcinoma they

suggested that this may be due to

hepato-cellular impairment and this

also suggests poor prognosis.3

In this study the serum levels

of lipoprotein were studied in pa-

tients according to size of HCC.

Our result revealed that (table 7)

serum cholesterol, TG, LDL and

HDL were significantly higher in

patients with HCC ≤5cm as com-

pared to HCC >5cm indicated that

more decrease in levels of lipopro-

tein with progression of HCC. This

may be explained again by Jiang

J, et al due to hepato-cellular im-

pairment and this also suggests

poor prognosis.3 In contrast to

our finding Lin C and Yin M  found

that  HCC patients at III + IV stage

showed significantly higher cho-

lesterol, triglyceride, LDH and AFP

than patients at I+II stage and

healthy controls.30

In this study Serum CRP levels

were increased in patients with
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HCC than control cirrhotic group

and showed significant increase

with progression from child A to

child C and from MELD ≤9 to

MELD >9. Also CRP was increased

in HCC >5cm more than HCC <5cm.

These results suggested CRP as

risk factor and indicator of poor

prognosis among patients with

HCC. Different studies showed in-

creased Serum level of CRP in

HCC.31-33 Moreover Hashimoto et

al demonstrated that the serum CRP

level was correlated significantly

with unfavorable tumor factors,

such as tumor size and the inci-

dence of portal vein invasion.11

Also Nagaoka et al  found that the

prognosis of high sensitivity CRP-

positive patients was poorer com-

pared with H-CRP-negative pa-

tients.34 On the other hand Lin et

al  concluded that serum CRP is

not a good marker for HCC.35

However, very high values of CRP

in patients with cirrhosis may

suggest the presence of a diffuse-

type HCC.  In fact several possible

mechanisms have been proposed

for the relationship between CRP

and cancer. First, tumour growth

can cause tissue inflammation

and hence increase CRP levels.36

Second, CRP could be an indicator

of an immune response to tumour

antigens.37 Third, there is evi-

dence that cancer cells can in-

crease the production of inflam-

matory proteins, which could

explain the high CRP concentra-

tions in patients with cancer.

Some cancerous cells have been

shown to express CRP.38 and can-

cer cell lines have been shown to

secrete IL6 and IL8, which in turn

induce the production of CRP.39

Many clinical studies, revealed

the fact that MDA, which is a lipid

peroxidation product, increases in

various liver diseases. These find-

ings point out the importance of

MDA in the progression of Liver

cirrhosis.40  Reactive oxygen spe-

cies are oxygen containing mole-

cules that are produced during

normal metabolism. The organism

has enzymatic & non enzymatic

antioxidant systems neutralizing

the harmful effects of the endoge-

nous ROS products. Under certain

conditions, the oxidative (or) anti-

oxidative balance shifts towards

the oxidative status as a result of

increase in ROS and / impairment

in antioxidant mechanism.41

Reactive oxygen species degrade
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polyunsaturated lipids, forming

malondialdehyde. This compound

is a reactive aldehyde and is one

of the many reactive electrophile

species that cause toxic stress in

cells and form advanced glycation

end products. The production of

this aldehyde is used as a bio-

marker to measure the level of oxi-

dative stress in an organism.42

In this study Serum MDA levels

were increased in patients with

HCC than control cirrhotic group

(p=0.006) and showed significant

increase with progression from

child A to child C and from MELD

≤9 to MELD >9. Also MDA  was in-

creased in HCC >5cm more than

HCC <5cm. 

Metabolism of various endo-

and exogenous compounds and vi-

ruses generates reactive oxygen

species, which could be involved

in the pathogenesis of different liv-

er diseases, including cirrhosis

and hepatocellular cancer.43,44

Different studies in agree with

our results found that MDA is in-

creased in patients with HCC than

cirrhotic patients. Czeczot et al

found that a comparison of MDA

level in supernatants prepared

from cirrhotic, cancer and adja-

cent normal liver tissues indicated

a higher MDA content in cancer

tissue compared to control tissue

or cirrhotic tissue.45 Liu et al

also found that MDA was in-

creased in patients with HCC than

Cirrhosis.46 

With progression of disease

from child A to child C, MELD ≤9

to MELD >9 and increased tumor

size the level of MDA was progres-

sively increased. This finding can

be explained by the following, oxy-

gen radical production, which in-

creases with clinical progression

of diseases, involves increased lip-

id peroxidation. The process of lip-

id peroxidation consists in oxida-

tive conversion of polyunsaturated

fatty acids to products known as

malondialdehyde.14,47

In  conclusionIn conclusion our study re-

vealed a significant alteration in

the serum lipid profile, MDA and

CRP parameters in patients with

HCC and serial evaluation of these

parameters would be strongly ad-

vised in high-risk chronic liver

disease patients. Analysis of ser-

um levels of lipids, MDA and CRP
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parameters in the patients suf-

fered from cirrhosis and HCC may

reflect the condition of hepatic cel-

lular impairment, and may also be

used as an indicator to evaluate

patient's prognosis. It is suggested

that variations in the levels of

plasma lipids, MDA and CRP pa-

rameters may assist in describing

the nature of HCC. Large-scale

studies are to clarify the prognostic

value of such changes in the light

of probable predictability of malig-

nant change in cirrhotic livers.
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AbstractAbstract
Background:Background: Obesity is associated with a number of chronic diseas-

es, such as cardiovascular disease, diabetes, and hypertension. As a di-
rect link between obesity and kidney disease is increasingly appreciat-
ed, obesity is becoming an issue with which all nephrologists have to
familiarize themselves Smoking, a well known risk factor for many dis-
eases, was recently proven to play an important role in renal diseases.
Ginger is one of the most commonly used spices around the world. Gin-
ger has been used to help treating arthritis, colic, diarrhea, and heart
problems. Experimental evidence exists for potential benefit of ginger on
kidney function. The investigators demonstrated that dietary supple-
mentation with ginger offered significant renal protection by activating
antioxidant pathways.

Objective:Objective: To evaluate the effect of ginger on renal function of rats
fed high sucrose diet and exposed to passive smoking.

Materials  and  Methods:  Materials and Methods: Forty male Albino rats were divide into 5
groups 8 rat/ cage either not treated (control), or fed high sucrose diet,
or fed high sucrose diet with dietary ginger supplementation (500 mg/
kg/d), fed high sucrose diet and exposed to passive smoking or fed high
sucrose diet and exposed to passive smoking supplemented with  ginger
powder. After five weeks of treatment, final body weight was deter-
mined. Blood samples were collected, lipid parameters, blood glucose,
serum urea and creatinine were determined. Kidney tissue isolated from
rats for histopathological examination.

Results:Results: Treatment with ginger had significant effect in reducing
body weight. Ginger had the ability to reduce glucose level, lipid profile;
(triglyceride-cholesterol), serum level of urea and creatinine in both
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IntroduIntroductioction
Smoking and obesity are lead-

ing causes of morbidity and mor-

tality worldwide(1). The co-

occurrence of overweight and

smoking has substantial conse-

quences for health. According to

the Framingham study, the life ex-

pectancy of obese smokers was 13

y less than that of normal-weight

nonsmokers(2).

Obesity is a risk factor for

chronic kidney disease (CKD), In-

dividuals older than 60 years of

age have experienced the most

rapid increase in prevalence be-

cause this age group experiences

the greatest burden of chronic

kidney disease, and this may be

exacerbated by obesity(3). Obesity

almost certainly indirectly contrib-

utes to CKD because obesity asso-

ciates with many dominant CKD

risk factors such as diabetes, hy-

pertension, and atherosclerosis.

However, obesity may also directly

lead to CKD(4). 

Pathologic studies demonstrate

that subjects with severe obesity

develop proteinuria with patholog-

ic findings of podocyte hypertro-

phy, mesangial expansion, glomer-

ular enlargement, and focal

segmental glomerular sclerosis in

the absence of diabetes and hy-

pertension(5).

The incidence of end-stage re-

nal disease (ESRD) has risen con-

siderably in the past two decades.

This trend is partly due to the

alarming rise in the incidence of

type II diabetes over the same pe-

riod, which in turn might be

linked to the staggering increase

in overweight and obesity(6). Stud-

ies have indicated that a growing

body of evidence suggests that in

genetically obese animals, food re-

striction can prevent or greatly de-

lay the onset of specific degenera-

tive lesions, in particular

obese rats and those exposed to passive smoking. In addition; the histo-
logical study of the renal tissue showing improvement after ginger ad-
ministration in both obese and passive smoking rats.  

Conclusions:Conclusions: Ginger has a great ability to reduce body weight; blood
glucose and lipid profile and has a protective effect against renal dam-
age produced in obese rats and those exposed to passive smoking.

Keyword:Keyword: ginger, obesity, renal damage, passive smoking.
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glomerulonephritis associated

with obesity and diabetes(7).

Ginger is an aromatic root that

has a strong flavor. It is used in

recipes to add a spicy and sweet

flavor and is very common in

Asian cooking. Ginger can be

found in the whole root form, as

ginger powder, and is available in

teas and ginger ale. Historically,

ginger was used as a food preser-

vative and as a remedy for indiges-

tion. It is still used today to help

treat nausea(8).

Ginger may be effective in stim-

ulating weight loss in obese men

and women. According to the Na-

tional Kidney Foundation, more

than 20 million Americans have

chronic kidney disease; Current

therapies may offer some benefit

in slowing the progression of

chronic kidney disease, but most

patients ultimately end up with

kidney failure. You may be tempt-

ed to try alternative therapies

such as Ginger(9).

Smoking, a well known risk

factor for many diseases, was re-

cently proven to play an important

role in renal diseases. Studies

showed that cigarette smoking is a

risk factor for the development

and progression of chronic kidney

disease (CKD) in community

Smoking significantly increases

the risk of CKD When compared

to nonsmokers(10).  One study re-

vealed that men who smoked were

three times more likely to have re-

duced kidney function as com-

pared to male non-smokers,

One of the ways smoking dam-

ages kidney function is by affect-

ing the blood flow within the body.

Smoking hardens the arteries and

narrows the blood vessels, which

can restrict blood flow to the kid-

neys and cause them to be less ef-

ficient(11). 

A study in "Renal Failure" in

April 2004 examined whether gin-

ger could preserve kidney function

following ischemia. The investigators

demonstrated that dietary supple-

mentation with ginger offered sig-

nificant renal protection by acti-

vating antioxidant pathways(12). 

Materials and MethodsMaterials and Methods
Animals:Animals:

Six-wk-old male rats were

housed in the Banha University



148148

Abeer A. Shoman and Ola A. El Gohary

Animal in plastic cages 40 adult

male albino rats; 8rats/cage,

weighing 220-250 g, at room tem-

perature of 25±2°C. Rats were al-

lowed to acclimate to this facility

for 1 wk prior to entry into an ex-

perimental study. Rats were given

standard and modified diet and

free access to water.

Composition of the diets usedComposition of the diets used

Standard chow diet: Standard chow diet: 

- The fat represented 4% of the

total caloric requirement.  

- The carbohydrates represent-

ed 44% carbohydrate (41 % starch

and 3% sucrose) of the total calor-

ic requirement.

- The protein represented 23%

of the total caloric requirement.

- The fibers represent 14% of

the total caloric requirement(13).

High sucrose diet:High sucrose diet:

- The fat represented 6% of the

total caloric requirement.  

- The carbohydrates 49.5%

(4.5% starch and 47% sucrose) of

the total caloric requirement.

- The protein represented 24%

of the total caloric requirement.   

- The fibers represent 9% of the

total caloric requirement.

- The high-sucrose diet was ob-

tained mixing 600 g sucrose and

60 g of soy oil to 1000 g of a previ-

ously triturated standard chow.

Casein was added to achieve the

same protein content as the stan-

dard chow(14).

The  rat  were  divided  into  5The rat were divided into 5

groups:groups:

Group  I  (control  group):Group I (control group):

serves as control group, they re-

ceived standard diet in which su-

crose represents 3% of the total

caloric requirement for 5 weeks

and kept sedentary until the end

of the experiment.

Group  II  (High  Sucrose  notGroup II (High Sucrose not

exposed  to  passive  smoking)  HSexposed to passive smoking) HS

group:group: rats that received 47 % su-

crose in diet for 5 weeks and kept

sedentary until the end of the ex-

periment.

Group  III  (High  Sucrose  ex-Group III (High Sucrose ex-

posed  to  passive  smoking)  HSSposed to passive smoking) HSS

group:group: that received 47 % sucrose

in diet for 5 weeks and exposed to

6 cigarettes/day, 5 days/week for

the last 4 weeks.

Group  IV  (High  Sucrose  notGroup IV (High Sucrose not

exposed to passive smoking withexposed to passive smoking with

ginger  administration  HSGginger administration HSG
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group): group): that received 47% sucrose

in diet and ginger powder was ad-

ministrated in a dose 500 mg/kg

by a gavage method for 5 weeks.

Group  V:  Group V: (High Sucrose ex-

posed to passive smoking with

ginger administration) HSSG

group: that received 47 % sucrose

in diet and ginger powder was ad-

ministrated in a dose 500 mg/kg

by a gavage method for 5 weeks

and exposed to 6 cigarettes/day, 5

days/week for the last 4 weeks be-

fore taking samples.

Assessment of Obesity:Assessment of Obesity:

After 5 weeks of dietary treat-

ments, the animals were anaes-

thetized (0.1ml intra peritoneal of

1% Thiopental Na) for the meas-

urement of body length (nose-to-

anus or nose-anal length). The

body weight and body length were

used to confirm the obesity

through the obesity parameters

body mass index (body weight g/

length cm2).

Exposure to passive smoking:Exposure to passive smoking:

9 rats were divided into 3

groups the 1st group was exposed

to 2cigarettes/day, the 2nd group

was exposed to 4 cigarettes/day

and the 3rd group was exposed to

6 cigarettes/day. All groups were

exposed to passive smoking for 5

days/week for 4 weeks. At the end

of the duration all rats were exam-

ined for serum urea and creati-

nine. The most effective dose was

6 cigarettes/day.

Chemical analysis:Chemical analysis:

At the end of the experimental

period the rats were anaesthetized

after 12 hour fasting by inhalation

of diethyl ether. Blood samples

were collected by intracardiac suc-

tion for serum separation, for the

determination of urea (BUN) and

creatinine level, fasting glucose,

triglyceride, total cholesterol ser-

um levels. These were investigated

in Banha faculty of medicine at bi-

ochemistry analysis unit.

Pathological evaluationPathological evaluation

A histological study was per-

formed following a midline lapa-

rotomy to remove the kidneys. The

kidneys were dissected and fixed

in 10% formalin solution at room

temperature. An experienced pa-

thologist evaluated all samples. All

fields in each section were exam-

ined and graded for necro-

inflammation.
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Statistical Analysis:Statistical Analysis:

All data were expressed as

mean ± S.D; data were evaluated

by the one way analysis of vari-

ance. The calculations were per-

formed by SPSS program version

17. Difference between groups

were compared by Student's t-test

with P<0.05 selected as the level

of statistical significance.

ResultsResults
Blood biochemical parametersBlood biochemical parameters

Levels of Serum glucose, urea,

creatinine and lipid profile (Trigly-

cerides, Total cholesterol) and

body weight index (BWI) measured

in all groups are shown in Table 1.

The serum level of glucose, urea,

creatinine, triglycerides, total cho-

lesterol and the body mass index

were significantly increased in

group II that received high sucrose

diet in comparison to control

group. The serum level of glucose,

urea, creatinine, and triglycerides,

total cholesterol were significantly

decreased in ginger administrated

group III in comparison to high

sucrose group. High Sucrose

group IV exposed to smoking

showed significant increase in ser-

um level of glucose, urea, creati-

nine, triglycerides, total choleste-

rol, and the body mass index in

comparison to group of high su-

crose not exposed to smoking. The

serum level of glucose, urea, crea-

tinine, triglycerides, and total cho-

lesterol were significantly de-

creased in High Sucrose ginger

administrated group V and ex-

posed to smoking in comparison

to High Sucrose group exposed to

smoking.

Histological examination:Histological examination:

Group 1 (control group): The

histological appearance of the kid-

ney in the control group was normal.

Light microscopic examination of

the control group stained by H&E

revealed that, the kidney showed

normal characteristic renal tissue.

Normal renal tubular structure

and regular glomeruli (Fig. 1).

Histological examination of

group II (HS) revealed appearance

of hyaline degeneration of the re-

nal tubular structure and conges-

tion of arterioles (Fig.2).  In group

III (HSG) in which rats received

ginger their renal tissue appeared

nearly normal with mild hyaline

changes in the tubular structure

(Fig.3). The histological appear-

ance in group IV (HSS) showed re-
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nal damage in the form of tubular

necrosis, interstitial hemorrhage

and glomerular vascular damage

(Fig.4). This damage was improved

in group V (HSSG) in which the

histological examination revealed

moderate tubular damage and glo-

merular proliferation (Fig.5).
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Fig. 1: Fig. 1: normal renal tissue (control group)

HE X200.

Fig.  2:  Fig. 2: degeneration of the renal tissue

(HS group) With congestion of re-

nal arterioles HE X200.

Fig.  3:  Fig. 3: normal  renal  tissue  with  mild

hydropic changes (HSG) grou-

pHEX200.

Fig.  4:  Fig. 4: Tubular necrosis, interstitial hem-

orrhage & glomerular vascular

damage (HSS) group HEX200.

Fig.  5:  Fig. 5: moderate tubular damage & glo-

merular proliferation (HSSG) group

HEX200.
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DiscussionDiscussion
Ginger was used as a food pre-

servative and as a remedy for indi-

gestion. It is still used today to

help treat nausea. Ginger has not

been found to treat or cure kidney

disease, but its benefits against

indigestion and nausea can help

dialysis patients who are feeling

these symptoms. Because most di-

alysis patients are given a strict

fluid restriction, natural ginger

root and powder should be used

rather than in a liquid form(15).

Our results revealed that ginger

administration had significant ef-

fect on the kidney function in

obese male rats and those ex-

posed to passive smoking, Howev-

er high sucrose diet resulted in

obesity as evident by the body

weight index.  Obesity had signifi-

cant effect on the renal function

this appeared in significant in-

crease in serum BNU and creati-

nine in obese rats and in obese

rats exposed to passive smoking

compared to the control group. In

addition there were histological re-

nal damage appeared in obese and

passive smoking rats. Ginger ad-

ministration caused significant de-

crease in serum urea and creati-

nine in obese and those exposed

to passive smoking. These results

are in agree with Experimental ev-

idence exists for potential benefit

of ginger on kidney function. A

study in "Renal Failure" in April

2004 examined whether ginger

could preserve kidney function fol-

lowing ischemia. Using an animal

model, researchers clamped off

the blood flow to the kidneys and

then provided ginger as a dietary

supplement to the rats. The inves-

tigators demonstrated that dietary

supplementation with ginger of-

fered significant renal protection

by activating antioxidant path-

ways(16). Investigators using ani-

mal models have also demonstrat-

ed ginger to provide protection

from toxin-mediated kidney dam-

age as can occur with chemother-

apy or alcohol-induced damage;

Ginger administration prevented

the acute kidney injury caused by

the chemotherapy agents. Another

study published in the “Indian

Journal of Experimental Biology”

in 2010 demonstrated a similar

benefit of ginger on kidney func-

tion following alcohol-induced in-

jury(17). In addition; Ginger may

be effective in stimulating weight

loss in obese men and women. Be-

cause of ginger's health benefits,
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ginger has been useful in correct-

ing certain digestive disorders that

can greatly affect the BMI and

cholesterol levels of an individual.

Even though there are no current

scientific or medical research on

the effects of ginger for weight

loss, ginger, which comes in many

forms, has had a positive history

of improving overall health and

wellness(18). In our results ginger

significantly reduced body weight,

the blood glucose and lipid profile

compared to obese (high sucrose

diet) rats and those exposed to

passive smoking. In agreement;

Not only does ginger play a large

role in neutralizing intestinal im-

balances but it also inhibits bad

cholesterol buildup, or low-density

lipoprotein (LDL), in the body's liv-

er. Ginger helps lower cholesterol

by significantly reducing serum

and hepatic cholesterol levels. It

slows cholesterol absorption by

stimulating the conversion of cho-

lesterol to bile acids. Consuming

ginger can have a profound effect

on high cholesterol levels that are

often attributed to obesity among

women and men(19). In addition;

Ginger reduces Triglyceride and

Cholesterol levels and thus helps

in improving cardiovascular

health. It elevates the levels of

high density Lipoproteins and low-

ers the risks of stroke and heart

attack by improving the blood cir-

culation(20). Other study indicates

that raw ginger possesses hypo-

glycemic, hypocholesterolaemic

and hypolipidaemic potential. Ad-

ditionally, raw ginger is effective in

reversing the diabetic proteinuria

observed in the diabetic rats.

Thus, ginger may be of great value

in managing the effects of diabetic

complications in human subjects
(21). Ginger extract is among the

top ten ingredients in weight-loss

products. It is generally safe to

take and it is believes to have

anti-inflammatory and anti-

nausea effect(22). More study re-

vealed that ginger and Arabic gum

could be beneficial adjuvant thera-

py in patients with acute renal

failure and CRF to prevent disease

progression and delay the need for

renal replacement therapy(23).

Ingesting pure ginger helps you

quit smoking. Ginger has a warm-

ing and heating effect in the body,

which promotes perspiration.

When your body sweats it excretes

toxins and relieves some chemical

loads from the body. A great detox



155155

Benha M. J.

Vol. 31  No 1  Jan.  2014

for a smoking addiction. Also -

Drink ginger tea. Instead of smok-

ing try preparing a cup of ginger

tea. This is effective because it

helps form a new habit instead of

smoking(24). In spite of these ben-

efits we should study accurately

the dose and side effects of ginger

as herbal supplements are not

regulated by the government and

may contain contaminants and

high levels of other substances

such as potassium that injured

kidneys may not be able to pro-

cess. The National Kidney Foun-

dation, in addition to encouraging

further research, recommends

that patients with chronic kidney

disease discuss taking any herbal

supplement, such as ginger, with

their health care provider prior to

beginning therapy.
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AbstractAbstract
Abstract:Abstract: The present study was designated to assess oxidative dam-

age and its effect on apoptosis in pancreas of streptozotocin (STZ)-
induced diabetic rats. The role of vitamin E for protection against such
damage was evaluated. Thirty two adult male rats were randomly divid-
ed into four groups: group I, control, non-diabetic rats; group II, STZ-
induced, untreated diabetic rats; group III, STZ-induced diabetic rats
supplemented; with vitamin E for 4 weeks; group IV, STZ-induced dia-
betic rats supplemented; with vitamin E for 8 weeks . Glucose and insu-
lin levels were estimated in blood samples. Malondialdehyde (MDA) and
the activity of the glutathione peroxidase enzyme (GSH-Px) were deter-
mined in pancreatic tissues. Histopathological examination using H&E
stain, as well as, immunohistochemical detection of apoptosis using
BCL-X expression in cytoplasm of aciner cells of pancreas was also per-
formed. Blood glucose was significantly increased while insulin was sig-
nificantly decreased in STZ-induced diabetic rats as compared with con-
trols. In rat pancreatic tissues, MDA was significantly elevated and
GSH-Px enzymatic activity was significantly decreased in diabetic rats
as compared with control group.  Vitamin E supplementation to diabetic
rats restored the pancreatic GSH-Px enzyme activity to almost control
levels; in addition, MDA decreases as compared with untreated diabetic
group. Prominent reduction of BCL-X expression in cytoplasm of aciner
cells was found in diabetic rats supplemented with Vitamin E. 

Keywords:  Keywords: Diabetes mellitus. Pancreas. Oxidative stress. Apoptosis.
Vitamin E. 
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IntroduIntroductioction
Diabetes is a disease in which

the hallmark feature is elevated

blood glucose concentrations due

to a loss of insulin-producing pan-

creatic b-cells (type 1 diabetes) or

through loss of insulin responsive-

ness in its target tissues like adipose

and muscle (type 2 diabetes)[1].    

β-cell mass is regulated by a

balance of β-cell replication and

apoptosis, as well as development

of new islets from exocrine pancreat-

ic ducts (neogenesis). Disruption

of any of the pathways of β-cell

formation or increased rates of β-

cell death would result in decreased

β-cell mass and thus reduced ca-

pacity to produce insulin[2].

Reactive oxygen species (ROS),

which cause cellular damage via oxi-

dation, have been implicated in the

pathogenesis of diabetes mellitus. Per-

sistent hyperglycemia in diabetes in-

duces ROS production by glucose au-

toxidation, activation of protein kinase

C (PKC), and increased flux through

the hexosamine pathway. An impor-

tant source of ROS production is nico-

tinamide adenine dinucleotid[3].

Apoptosis or programmed cell

death is a cellular suicide program

in which individual cells are de-

stroyed while the integrity and ar-

chitecture of surrounding tissue is

preserved. It is involved in many

physiological processes including

tissue homeostasis, embryonic de-

velopment, and the immune re-

sponse. Under normal circum-

stances, apoptosis is highly

regulated to maintain normal

physiological function of the cells.

In diabetes the pancreatic cells

not only undergo apoptosis but

also become necrotic and are un-

able to secrete insulin A study

conducted by Butler et al61 indi-

cated that increased apoptosis

rather than decreased neogenesis

proliferation might be the main

mechanism leading to reduced β-

cell mass in DM. Thus, decrease

in the rate of apoptosis itself, may

increase the β-cell mass via pro-

liferation[4].

STZ-induced β-cell death in the

pancreas is associated with oxidative

stress caused by the production of

excess intracellular ROS; further-

more, STZ may damage pancreatic

tissue via imposition of oxidative

stress, which in turn can induce

apoptosis in pancreatic cells[5].



161161

Benha M. J.

Vol. 31  No 1  Jan.  2014

Hyperglycemia subsequent to

diabetes causes oxidative stress,

mainly leading to enhanced pro-

duction of mitochondrial ROS.

STZ has been proposed to act as a

diabetogenic agent due to its abili-

ty to destroy pancreatic β-islet

cells, possibly via the formation of

excess free radicals. Furthermore,

STZ-induced β-cell death is asso-

ciated with oxidative stress caused

by the production of excess intra-

cellular ROS[6].

The activity of antioxidant en-

zymes such as superoxide dismu-

tase, catalase and glutathione per-

oxidase which is low in islet cells

when compared to other tissues

becomes further worsened under

diabetic conditions. Earlier reports

have shown apoptosis of β-cells

and reduced insulin gene tran-

scription by glycation mediated re-

active oxygen species. The antioxi-

dant treatment which suppresses

apoptosis of β-cells was shown to

preserve β-cell function in diabetic

mice[7].

There is currently a strong in-

terest in the effects of vitamin E

and its relationship to diseases of

aging. It is therefore logical to in-

vestigate associations between vi-

tamin E and a disease like dia-

betes, particularly because of the

multiple mechanisms by which

ROS are generated by elevated

blood glucose. Studies have

shown that plasma a-tocopherol

concentrations are lower in dia-

betics compared to controls[8].

Materials and MethodsMaterials and Methods
Animals used:Animals used:

This study was conducted on

32 adult male Wistar albino rats

6-8 weeks old, weighing between

170 and 200 g. Animals were fed a

standard diet and housed in the

animal laboratory at the medical

research center at Benha faculty

of medicine. They were placed at

room temperature at 25 c with a

12:12-h light/dark cycle.

Groups of the experiment:Groups of the experiment:

The animals were randomly di-

vided into4 groups each consisted

of 8 rats as follow:

Group    (I):Group   (I):  Control group in-

jected with citrate buffer only.

Group  (II):Group (II):  Untreated diabetic

group.DM was induced by a single

intraperitoneal injection of strep-

tozotocin (STZ).

Group  (III):Group (III): Diabetic group re-
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ceived vitamin E at a dose of 1 gm

/kg/ day for 4 weeks[9].

Group  (IV):Group (IV): Diabetic group re-

ceived vitamin E at a dose of 1 gm

/kg/ day for 8 weeks.

Vitamin E dissolved in olive oil

and   was given daily orally once

the rats became diabetic.

Induction and diagnosis of di-Induction and diagnosis of di-

abetes mellitus:abetes mellitus:

Diabetes was induced by intra-

peritoneal (ip) injection of a single

dose of STZ (40 mg/kg in freshly

prepared citrate buffer pH 4.5).

The animals were allowed to drink

5% glucose solution overnight to

overcome drug induced hypoglyce-

mia. Control rats were injected by

the buffer alone[10].

Diabetes was verified 48-72

hours later by measuring blood

glucose levels (after an overnight

fasting) with the use of glucose ox-

idase reagent strips. Rats having

blood glucose level of ≥ 300 mg/dl

were considered to be diabetic.

Mechanism  of  streptzotocinMechanism of streptzotocin

(STZ) action:(STZ) action:

STZ is diabetogenic because it

selectively destroys the insulin

producing beta cells. It is postu-

lated that the selective beta-cell

toxicity of STZ is related to the

glucose similarity in its chemical

structure. So it could be trans-

ported into the cell by the glucose

transport protein 2(GLUT-2), but

is not recognized by the other glu-

cose transporters. This explains

its relative toxicity to beta cells;

since these cells have relatively

high levels of GLUT-2[11]. STZ

causes cellular toxicity and local

immune responses. Cytotoxic ef-

fects of STZ are dependent upon

deoxyribonucleic acid (DNA) alky-

lation by specific action with DNA

bases and by free-radical genera-

tion during STZ metabolism[12].

Chemicals used:Chemicals used:

* Streptzotocin drug:* Streptzotocin drug:

It was purchased from Sigma-

Aldrich Company (USA). It is   pre-

sented in powder form, purity

more than 99% to be dissolved in

freshly prepared sodium citrate

buffer pH 4.5.

* Sodium citrate buffer pH 4.5:* Sodium citrate buffer pH 4.5:

Preparation  of  0.1MCitratePreparation of 0.1MCitrate

Buffer: Buffer: 

Weigh accurately citric acid

10.5 gm and sodium citrate 14.7

gm. Mix it with 500 ml water.
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Make up volume to 1000 ml with

distilled water. 

Adjust pH 4.5 by sodium hy-

droxide[13].

* Vitamin E:* Vitamin E:

It was available in the form of

dl-alpha-tocopheryl acetate soft

gelatin capsule (1000 mg) from

Pharco.

Procedure of the experiments:Procedure of the experiments:

After an overnight fasting, the

animals were anesthetized with

diethyl ether. The animals were

fixed on operating table and the

blood sample and the pancreas

were taken as follow:

Blood sample collection:Blood sample collection:

A craniocaudal incision of

about 2 cm is made, parallel and

with slightly to the left of the ster-

num through the skin and pecto-

ral muscles to expose the ribs. A

blunt curved forceps is then

binged between the 5th and 6th

ribs, through the intercostals

muscles. The gap is widened so

that the rapidly beating heart be-

comes visible, then the blood sam-

ple were taken from the right ven-

tricle.

Tissue preparation:Tissue preparation:

Each pancreas was quickly re-

moved from the sacrificed rat,

placed in ice cold saline solution

and trimmed of adipose tissue.

Each pancreas was finely cut, ho-

mogenized in 50 mM phosphate

buffer, pH 7.4 and centrifuged at

10,000 x g for 15 min at 4°C using

Beckman cooling Ultracentrifuge.

The supernatant was used for de-

termination of MDA and GPx.

Biochemical assessment:Biochemical assessment:

Serum glucose was measured

with a Beckman Analyser2 (glucose

oxidase method; Beckman, Palo

Alto, Ca- Alto, Ca - lif., USA)[14].

Plasma insulin was determined by

a double-antibody radioimmunoassay

(RIA) kit (Amersham Radiochemi-

cal Centre, Bucks, and UK)[15]. 

Glutathione  Peroxidase  Activ-Glutathione Peroxidase Activ-

ity (GSH-Px):ity (GSH-Px):

Glutathione peroxidase (GSH-

Px) activity was measured by NADPH

oxidation, using a coupled reac-

tion system consisting of glutathi-

one, glutathione reductase, and

cumene hydroperoxide. 100 µL of

enzyme sample was incubated for

five minutes with 1.55 ml stock

solution (prepared in 50 mM Tris
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buffer, pH 7.6 with 0.1 mM EDTA)

containing 0.25 mM GSH, 0.12 mM

NADPH and 1 unit glutathione re-

ductase. The reaction was initiat-

ed by adding 50 µL of cumene hy-

droperoxide (1 mg/ml), and the rate

of disappearance of NADPH with

time was determined by monitor-

ing absorbance at 340 nm. One

unit of enzyme activity is defined

as the amount of enzyme that

transforms 1 µmol of NADPH to

NADP per minute. Results are ex-

pressed as units/mg protein[16]. 

Lipid  Peroxidation  contentsLipid Peroxidation contents

(LPO):(LPO):

The product of the reaction be-

tween malondialdehyde (MDA) and

thiobarbituric acid reactive sub-

stances (TBARS) were measured

by a modified method of[17]. For

each sample to be assayed, four

tubes were set up containing 100,

150, 200 and 250 µL of tissue ho-

mogenate, 100 µL of 8.1% SDS,

750 µL of 20% acetic acid, and 750

µL of 0.8% aqueous solution of TBA.

The volume was made up to 4 ml

with distilled water, mixed thoroughly

and heated at 95oC for 60 minutes.

After cooling, 4 ml of n-butanol was

added to each tube, the contents

mixed thoroughly, and then cen-

trifuged at 3000 rpm for 10 minutes.

The absorption of the clear upper

(n-butanol) layer was read at 532

nm. 1, 1, 3, 3 tetraethoxy propane

(97%) was used as the external

standard. Results are expressed

as nmoles TBARS/mg tissue.

Histopathological method:Histopathological method:

After animal was scarified, pan-

creas was isolated and sectioned

into small pieces. The sectioned

pancreas tissues were fixed in

10% formalin solution embedded

in paraffin and cut into a tissue

section of 3-5 µm thickness. Tis-

sue was fixed overnight on slides

and subsequently stained with

H&E, Slides were then observed

under light microscope for histo-

pathological analysis[18].

Immunohistochemical  analy-Immunohistochemical analy-

sis:sis:

  Paraffin embedded tissue sec-

tions of 5 um were prepared on

positively - charged slides to be

stained with anti-BCl-x antibody

using Biotin streptavidin immuno-

peroxidase technique[19].

Interpretation  for  immunos-Interpretation for immunos-

taining;taining;

- Bcl-x was detected as cyto-
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plasmic brown staining in exam-

ined tissues

- Stained sections were classi-

fied as[19]:

• Mild intensity → for mild brown

cytoplasmic staining.

• Moderate intensity → for mod-

erate brown cytoplasmic staining.

• Strong intensity → for strong

brown cytoplasmic staining.

Statistical analysis:Statistical analysis:

All data were expressed as

mean±S.D; data were evaluated by

the one way analysis of variance.

Difference between groups were

compared by Student's t-test with

P<0.05 selected as the level of sta-

tistical significance.

ResultsResults
Blood  biochemical  parame-Blood biochemical parame-

ters:ters:

Levels of serum glucose and in-

sulin. Malondialdehyde (MDA) and

the activity of the glutathione per-

oxidase enzyme (GSH-Px) in pan-

creatic tissues are shown in Table

1. The serum level of glucose was

significantly increased in group

that received streptozotocin, while

serum insulin was significantly re-

duced in comparison to control

group. Pancreatic level of MDA

was significantly increased, while

GSH-Px enzymatic activity was

significantly reduced in group that

received streptozotocin in compar-

ison to control group. Administra-

tion of vitamin E causes signifi-

cant decrease in serum glucose

level and significant increase in

insulin level in diabetic treated

group in comparison to diabetic

untreated group.

While pancreatic level of MDA

was significantly decreased and

GSH-Px enzymatic activity was

significantly increased in diabetic

treated group in comparison to di-

abetic untreated group.

Histomorphologic  changes  ofHistomorphologic changes of

pancreas:pancreas:

Pancreatic sections stained

with H&E showed that streptozot-

ocin caused severe necrotic

changes of pancreatic islets, espe-

cially in the center of islets. Nucle-

ar changes, karyolysis, disappear-

ing of nucleus and in some places

residue of destructed cells were

visible. Relative reduction of size

and number of islets especially

around the large vessel and severe

reduction of β cells was clearly

seen.
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Study of pancreas of treated

group showed increase size of is-

lets and hyperchromic nucleus in

section stained with H&E and also

relative increase of granulated and

normal β cells in group consumed.

Immunohistochemical  chang-Immunohistochemical chang-

es of pancreas:es of pancreas:

Figure 4 shows section in pan-

creas of control rat showing weak

BCL-X expression in cytoplasm of

aciner cells (strept - avidin - bio-

tin) x200.

Figure5 shows section in pan-

creas of diabetic rat showing

strong BCL-X expression in cyto-

plasm of aciner cells (strept - avi-

din - biotin) x200.

Figure6 shows section in pan-

creas of diabetic rat with vitamin -

E administration for 4 weeks

showing moderate BCL-X expres-

sion in cytoplasm of aciner cells

(strept - avidin - biotin) x200.

Figure7 shows Section in pan-

creas of diabetic rat  with vitamin

- E administration for 8 weeks

showing weak BCL-X expression

in cytoplasm of aciner cells (strept

- avidin - biotin) x200.
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Fig. 1: Fig. 1: Control group (H&E). Fig. 2: Fig. 2: Diabetic group (H&E).

Fig.  3:  Fig. 3: Diabetic group received vita-
min E (H&E).

Fig. 4: Fig. 4: Control group (strept - avidin -
biotin) x200.

Fig. 5: Fig. 5: Diabetic group (strept - avidin
- biotin) x200.

Fig.  6:  Fig. 6: Diabetic group received vita-
min E for 4weeks.

Fig.  7:  Fig. 7: Diabetic group received vita-
min E for 8weeks.
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DiscussionDiscussion
Damaged pancreatic islet cells

are clinically associated with the

development of diabetes as[19] re-

ported that pancreas of diabetic

rats displayed degeneration, ne-

crosis and destruction of beta

cells in the islets of Langerhans.

STZ is a commonly used agent in

experimental diabetes due to its

selective destruction on beta cells

of the islet of Langerhans. Depletion

of intracellular nicotinamide dinu-

cleotide (NAD), DNA strand breaks

and methylation in islet cells has

been proposed as the mechanism

by which STZ destroys β-cells of

the pancreas[20]. In addition, STZ

administration also produced free

radicals which directly causing ox-

idative damage to the beta cells of

the pancreas. In this study, STZ-

induced diabetes was successfully

achieved as evidenced by signifi-

cantly high level of blood glucose

in diabetic rats. The histological

finding of the pancreas also dem-

onstrated that a remarkable tissue

destruction with a very low inten-

sity of beta cells in islets of Lange-

rhans that could be observed.

Supplementation of vitamin E

at 1gm/kg for 4 weeks was able to

improve blood glucose levels by

significance (p<0.005) and Supple-

mentation of vitamin E at 1gm/kg

for 8 weeks by significance

(p<0.001). However, the improve-

ment was not enough to restore

blood glucose level to the normal

state. Vitamin E is a potent anti-

oxidant that is able to reduce oxi-

dative stress in many pathological

conditions[21]. We speculate that

the reduction of blood glucose lev-

els in this study may be due to its

antioxidant activities. Further-

more, histologically, H&E staining

showed that vitamin E supple-

mentation was able to partially re-

store the histology of the pancre-

as. Therefore in this study,

Vitamin E mainly acted as an an-

tioxidant rather than antidiabetic

because of its antioxidative ac-

tions on beta cells of the pancre-

as. Hence, the blood glucose levels

did not reach its normal levels.

 

Our finding also in accordance

with[20] and[22] whose had dem-

onstrated that antioxidant supple-

mentation can improve glycemic

status[23] also proved that alpha

lipoic acid able to reduce blood

glucose and pancreatic damage in

of type 1 induced diabetic rats.
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Furthermore, tocotrienol supple-

mentation significantly increased

the insulin levels and reduced the

blood glucose in diabetic induced

rats in dose dependent manner
[24]. In addition, vitamin E supple-

mentation increased the produc-

tion of insulin by protecting the

destruction of beta cells[25]. Ac-

cording to[26] the destruction of

pancreas in diabetic rats could be

prevented with vitamin E because

it’s directly acts on the islets of

Langerhans.

Previous study showed an in-

crease of free radicals, lipid perox-

idation and protein oxidation were

occurred in diabetes[27]. Our

study also demonstrate that MDA

was significantly higher in the

pancreas of diabetic group alone

and these results are in line with

study conducted by[28] which also

found that the oxidative stress

condition occurred in the pancre-

as of diabetic rats. The increase in

oxidative stress is associated with

the destruction of cellular compo-

nent that continuously occurs

during the pathogenesis of DM

which may play an important role

in tissue injury and the progres-

sion of diabetes complications.

Following 4weeks of vitamin E

supplementation, the level of MDA

in diabetic rats was significantly

lower than diabetic rats alone but

not reach the control level. While

4weeks of vitamin E supplementa-

tion, the level of MDA in diabetic

rats was significantly lower than

diabetic rats alone the level was

almost similar to those recorded

in control group. This result indi-

cated the role of vitamin E in re-

ducing lipid peroxidation which is

beneficial in overcoming diabetes-

related complications. According

to[29] chronic administration of vi-

tamin E for 28 days has increased

MDA level in pancreas of rats.

MDA is indicative of lipid peroxi-

dation  in the tissues studied. Ac-

cumulating MDA content in lipid

bilayer membrane of pancreas can

cause loss of its integrity and pro-

mote leakage of pancreatic en-

zymes into circulation. In addition
[30] recorded that vitamin E de-

pletes reactive oxygen species in

cells and explains the mainte-

nance of endogenous glutathione

level and antioxidant enzyme ac-

tivities. The antioxidant enzyme

activities were not inhibited and

normalized at similar level to con-

trol group. Increases antioxidant
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enzyme activity and glutathione

level indicates that TRF can re-

store the antioxidant status of

pancreatic cells.

 

Lack of antioxidant defense

mechanism also contributed to-

wards increase in cellular suscep-

tibility against oxidative injury.

GSH is the antioxidant defense

mechanism that is present in

large amount in cells and it also

possesses free radical scavenging

property[31]. Our study showed

that GSH-Px enzymatic activity

was significantly decreased in dia-

betic rats as compared with con-

trol group and this in consistence

with[32] who concluded that dia-

betic rats exhibited decreased lev-

el of GSH, which might be due to

increased utilization of GSH for

scavenging free radicals by GSH-

Px.in addition Our study revealed

that vitamin E supplementation to

diabetic rats restored the pan-

creatic GSH-Px enzyme activity to

almost control levels. Antioxidants

such as vitamin C play an excel-

lent role in preventing the cells

from oxidative damage, which

plays a major role in the protec-

tion of cells and tissue structures
[33]. The decline of GSH in tissue

is potentially due to either of lack

of NADPH or excessive consump-

tion of GSH for neutralization of

peroxide radicals[34]. Supplemen-

tation of TRF to diabetic rats was

able to restore the GSH level in di-

abetic conditions to nearly normal

state and this is possibly due to

the reduction of oxidative stress

as shown in this study. The find-

ings are in line with[35] who dem-

onstrated that GSH is increased

after the diabetic rats supplement-

ed with antioxidants.

Our study revealed that there

was prominent reduction of BCL-X

expression in cytoplasm of aciner

cells of pancreas was found in dia-

betic rats supplemented with Vita-

min E. The findings are in line

with[36] who demonstrated that

BCl-xl, an anti-apoptotic protein

coded by the “survival gene is in-

volved in the inhibition of apopto-

sis. Marked overexpression of Bcl-

xl, resulted in a severe defect in

insulin secretion and hyperglycae-

mia in transgenic mice. 

ConclusionConclusion
Vitamin E supplementation to

diabetic rats restored the pan-

creatic GSH-Px enzyme activity to
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almost control levels; in addition,

MDA decreases as compared with

untreated diabetic group. Promi-

nent reduction of BCL-X expres-

sion in cytoplasm of aciner cells

was found in diabetic rats supple-

mented with Vitamin E. 
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AbstractAbstract
Background:Background: Calcular obstruction is the most common cause for bil-

iary obstruction followed by pancreatobiliary malignancies while other
causes are far less common. The tissue sampling and diagnosis of pan-
creatobiliary malignancies is not usually easy and so, many tumour
markers in the serum and bile have been reported for pancreatobiliary
malignancy, such markers have limited specificity and sensitivity. The
serum levels of such markers have been found elevated in some benign
diseases. The level of the amylase enzyme in the bile has been evaluated
by some authors as a candidate marker for differentiating pancreatobil-
iary malignancies from calcular obstruction.  

Aim  of  the  work:Aim of the work: Our aim is to evaluate the biliary amylase as a
candidate marker in the differentiation between calcular and malignant
biliary obstruction.

Patients and methods: Patients and methods: The present study was conducted on 64 pa-
tients with calcular or malignant obstructive jaundice. Between 2011
and 2013. they were divided into 2 goups, the first group with calcular
obstructive jaundice (n=16) and the second group with malignant ob-
structive jaundice (n=48). ERCP was done in all cases and during the
procedure bile samples were collected and the biliary amylase level was
measured in all samples to evaluate the biliary amylase level as a mark-
er which helps in the differentiation between calcular and malignant bil-
iary obstruction.
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IntroduIntroductioction
Choledocholithiasis is the most

common cause for biliary obstruc-

tion followed by pancreatobiliary

malignancies. The diagnosis and

differentiation of such pancreato-

biliary malignancies represent a

chalange for the clinicians in spite

of the advances in laboratory, ra-

diological, endoscopic and histo-

pathological evaluation(1,2,3).

Histopathological examination

can simply diagnose pancreatobil-

iary malignancies but obtaining

tissue samples from biliary stric-

tures is not usually simple. Brush

cytology is the most frequently

used  technique for tissue  sam-

pling at ERCP, and most of the

biliary strictures detected during

ERCP can be brushed. The proce-

dure is relatively simple to per-

form, requires little time and is

generally safe. Several studies

have been performed to evaluate

the cancer detection rate of the

brush cytology since the technique

was first described by in 1975, and

although it has specificity close to

100% brush cytology has a sensi-

tivity ranging from 30 to 57% in

most published studies(4,5,6).

Many tumor markers in serum

and bile have been reported for

pancreatobiliary malignancy, but

are with limited specificity and

sensitivity. Also their serum levels

have been found elevated in some

Results:Results: The present study has shown higher levels of the biliary
amylase in calcular obstruction (median) 690.50 (range) 149-7510 and
lower levels in malignant obstruction (median) 36 (range) 0.6-231,
P<0.001.

The area under the ROC curve was 0.977 for the biliary amylase in
the malignant versus the calcular group (95% CI: 0.904 to 0.998). At a
cutoff value of <=131 U/liter, biliary amylase differentiates malignant
from calcular obstruction with sensitivity and specificity of 87.5% and
100%, respectively.

Conclusions:Conclusions: The results of our study proves that the biliary amy-
lase can be used as a reliable biomarker in the differentiation between
malignant and calcular biliary obstruction with higher levels in calcular
obstruction and lower levels in malignant obstruction.

Key words:  Key words: Biliary obstruction – Biliary amylase – ERCP – Pancrea-
tobiliary malignancy.
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benign diseases, such as hepati-

tis, cirrhosis, pancreatitis and

cholangitis, as well. Their use in

the differential diagnosis is not

well defined. These markers in-

clude Carcinoembryonic antigen

(CEA), carbohydrate antigen

(CA19-9), (CA 125), pancreatic

elastase, the ratio of pancreatic

elastase to amylase activity and,

and the Biliary insulin-like growth

factor(1,2,7,8,9,10).

The amylase enzyme in hu-

mans is secreted mainly from the

pancreas and salivary glands

while other tissues including the

hepatocytes have minimal role in

its secretion(11,12). 

 The most common clinical im-

plication for Serum amylase level

is its role as a biochemical marker

for acute pancreatitis. However

several non-pancreatic conditions

can present with abnormal serum

amylase levels. Some patients

with pancreatitis have normal ser-

um amylase level when a blood

sample is examined(13,14,15,16).

The biliary amylase level has

been evaluated for many clinical

applications such as the diagnosis

of acute pancreatitis(17), diagnosis

and prediction of Pancreatobiliary

Reflux and Occult Pancreatobil-

iary Reflux(17,18). Pancreatobiliary

reflux could be associated with some

mucosal pre-cancerous changes such

as hyperplasia and dysplasia of

the gallbladder with increased cel-

lular proliferation, and could be a

possible risk factor for gallbladder

carcinoma and so the biliary amy-

lase level can be used for predic-

tion  of gall bladder cancer(19,20).

The biliary amylase represents

a candidate marker in the diffe-

rential diagnosis of the cause of

biliary obstruction calcular or ma-

lignant irrespective of the patholo-

gy of biliary malignancies with its

level lower in cancer patients than

in gallstone  patients and so(2,21).

Aim of The WorkAim of The Work
The aim of this study is to eval-

uate the biliary amylase as a can-

didate marker in the differentia-

tion between calcular and

malignant biliary obstruction.

Patients and MethodsPatients and Methods
Patients:Patients:

The subjects of this study in-

cluded 64 patients with calcular
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or malignant obstructive jaundice.

Those subjects were selected from

patients attending the outpatient

clinic and inpatient unit of Tropi-

cal Medicine and Endoscopy Unit

of Dar Elshefa hospital in Cairo,

the Mansoura University special-

ized medical hospital and the

Mansoura university gastroente-

rology center between August

2011 and October 2013. 

All the studied cases were clas-

sified into the following groups:

Group  (1):  Calcular   biliaryGroup (1): Calcular  biliary

obstruction  group:obstruction  group:

- This group comprised 16 pa-

tients (25%), 10 males and 6 fe-

males with mean age 47.60 years.

- Their age ranged from (30-70

years) (mean±SD: 47.60±10.00

years).

Group  (2):  Malignant  biliaryGroup (2): Malignant biliary

obstruction group:obstruction group:

- This group comprised 48 pa-

tients (75%), 31males and 17 fe-

males with mean age 59.06 years.

- Their age ranged from (35-74

years) (mean±SD: 59.06±9.02

years).

In our study all the cases of

calcular obstructive jaundice were

diagnosed by a compination of

clinical evaluation, laboratory

evaluation, abdominal US, MRCP

and ERCP for all patients with ab-

dominal CT or MRI in some select-

ed cases.

In our study all the cases of

malignant obstructive jaundice

were diagnosed by a compination

of clinical evaluation, laboratory

evaluation, abdominal US, MRCP,

ERCP and histopathological exam-

ination for all patients with ab-

dominal CT or MRI in some select-

ed cases. 

In our study we excluded all

patients with other causes of

Causes of hyperamylasemia and

hyperamylasuria.

Methods:Methods:

The included patients were

subject to the following investiga-

tions:

- History taking with stress on

gastrointestinal symptoms.

- Clinical examination includ-

ing general examination and local

examination including the Abdo-
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men, Chest and heart, Neurologi-

cal examination, Dermatological

examination for  ulcers or any oth-

er skin lesion and Ophthalmologi-

cal examination. 

 

- laboratory Investigations in-

cluding, Complete blood picture,

Liver  function tests. (Serum albu-

min, Serum bilirubin, Serum ala-

nine transaminase (ALT), Serum

aspartate transaminase (AST),

Prothrombine time and its activi-

ty), Serum Creatinine, Viral mark-

ers (HbsAg,  HBc IgG., Anti HCV

Antibodies (3rd generation ELIZA)

and biliary amylase level for all

cases after bile samples collection

during ERCP.

Tumor markers (CA19-9 and

CEA) in the serum in some select-

ed malignant cases. 

- Radiological Investigations in-

cluding, Abdominal ultrasound and

MRCP for all cases, Abdominal CT

in some selected cases and Abdom-

inal MRI in some selected cases.

- Endoscopic Retrograde Cho-

langiopancreatography (ERCP). And

bile sample collection from the

CBD in all cases.

- Pathological examination of

the lesions in all malignant cases,

in some cases brush cytology was

done and in others punch biopsy

was taken by biopsy forceps.

ERCP:  Preparation,  Position-ERCP: Preparation, Position-

ing, and Instrumentationing, and Instrumentation

- Informed consents were taken

from all patients, Patients must be

an overnight fasting, IV line & na-

sal mask oxygen were assessed.

- Patients prepared for ERCP

take prone position (chest and ab-

domen facing the table), with the

left hand behind the patient's

back. This position offers the best

access for anterior-posterior fluo-

roscopy and X-ray imaging. A

semi-prone or lateral position may

have to be accepted in patients

with difficult introduction to pylor-

us or obese patient to avoid hy-

poxemia(22).

- Propofol (Astra Zeneca, Wilm-

ington, DE) (isopropylphenol) is a

short-acting, intravenously-

administered anesthetic agent in

all patients in our study. Propofol

can be administered by gastroen-

terologists and nurses with appro-

priate training are safe and effec-
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tive, the dose is variable according

to time-related maneuvers(23,24).

- Side view Olympus /or Pentax

ERCP was introduced through the

mouth to reach duodenal papillae

and cannulation of CBD via papil-

lotomes, cannulas or diagnostic

catheters measuring a 6 or 7 Fr

Teflon tube which tapers to a 3-5

Fr tip, used for injection of con-

trast into the ductal systems and

aspiration of bile. Precut papilloto-

my is a technique that allows ac-

cess to the bile duct and is mainly

performed when previous at-

tempts to cannulate with standard

catheters of sphincterotomes have

failed. It is a complex technique

that requires expertise and careful

patient selection(25,26,27). 

- Bile samples (10 ml) were tak-

en by a sterile syringe before injec-

tion of dye or contamination of

blood from different maneuvers in

test tubes not containing EDTA,

heparin, or oxalate as these mate-

rials may interfere with the biliary

amylase testing, any contaminat-

ed bile sample with blood or dye

should be discarded.

- After bile samples were taken,

cholangiography was done and en-

doscopic sphincterotomy was

done in most  cases  and  in cal-

cular cases stone extraction was

done.

- In malignant cases punch bi-

opsy was taken if possible as in

cases of ampullary carcinoma or

cancer pancreas with duodenal in-

filtration and if not possible brush

cytology was done specially in cas-

es of cholangiocarcinoma

- Statistical analysis was car-

ried out via Statistical package for

social Science (SPSS) version 17

program on windows XP. Qualita-

tive data were represented in the

form of number and frequency,

while quantitative data were rep-

resented in the form of mean ±

standard deviation (mean±SD).

Kolmogrov-smirnov test was used

to test normality of quantitative

data and all data were non-

parametric. χ2, Mann-Whitney

and Kruskal-Wallis tests were

used to compare groups. Whereas,

Spearman's rank test was used to

determine correlation between

variables. Receiver operating char-

acteristic (ROC) curve was com-

puted to detect possible cutoff val-
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ues to differentiate malignant from

calcular obstruction. Results were

considered significant if p value is

less than or equal to 0.05.

ResultsResults
•  Demographic  data  in  calcu-• Demographic data in calcu-

lar and malignant groups.lar and malignant groups.

There was no significant differ-

ence regarding the age and sex be-

tween calcular and malignant groups.

• CBC calcular and malignant• CBC calcular and malignant

groups.groups.

There was no significant differ-

ence regarding the WBCs and

platelets between the calcular and

malignant groups but there is a

significant difference regarding the

Hb%(P=0.02).

• LFTs  and serum creatinin in• LFTs  and serum creatinin in

calcular and malignant  groups.calcular and malignant  groups.

There was no significant differ-

ence regarding the total bilirubon,

direct bilirubin, serum albumin, SGPT

and serum creatinin between cal-

cular and malignant groups but

there is a significant difference re-

garding the SGOT level (P=0.001).

•  Biliary  amylase  in  calcular• Biliary amylase in calcular

and malignant groupsand malignant groups

There is  a significant difference

regarding  the biliary amylase with

higher levels in calcular obstruc-

tion (median) 690.50 (range) 149-

7510 and lower levels in malig-

nant obstruction (median) 36

(range) 0.6-231, P<0.001.

The area under the ROC curve

was 0.977 for the biliary amylase

in the malignant versus the calcu-

lar group (95% CI: 0.904 to

0.998). For patients in  malignant

group, the biliary amylase  proved

to be useful for predicting malig-

nancy. At a cutoff value of <=131

U/liter, sensitivity and specificity

were 87.5% and 100%, respective-

ly. with a positive likelihood ratio =1

and a negative likelihood ratio =0.13.

•  • Correlation  between  biliaryCorrelation between biliary

amylase  and  other  variables  inamylase and other variables in

the calcular group:the calcular group:

 There was no correlation in the

calcular group between Age, Hb%,

WBCs, platelet count, total bilirubin,

direct bilirubin serum levels of al-

bumin SGPT, SGOT and serum

creatinin with the Biliary amylase.

•  • Correlation  between  biliaryCorrelation between biliary

amylase  and  other  variables  inamylase and other variables in

the malignant group:the malignant group:

There was no correlation in the
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malignant group between Age,

Hb%, WBCs, platelet count, SGPT,

SGOT and serum creatinin with

the  Biliary amylase.

There is significant correlation

in the malignant group between the

total bilirubin and the direct bilirubin

with the biliary amylase (P=0.002

and P=0.001) respectively.

Also, there is inversely correla-

tion between serum albumin and

the Biliary amylase (P=0.003).
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Fig.1:  Fig.1: The scatter plot shows the distribution of the amylase levels in the bile from pa-
tients of malignant and calcular group.

Fig.2: Fig.2: Receiver  operating  characteristic  f
ROC curve of the malignant versus
calcular groups.

Fig.3: Fig.3: Correlation between the biliary amy-
lase and the serum total bilirubin in
the malignant group.
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DiscussionDiscussion
Our study proves that the bil-

iary amylase level can be used as

a reliable biomarker in the diffe-

rentiation between malignant and

calcular biliary obstruction with

higher levels in calcular obstruc-

tion (median) 690.50 (range) 149-

7510 and lower levels in malig-

nant obstruction (median) 36

(range) 0.6-231, P<0.001. The

area under the ROC curve was

0.977 for the biliary amylase in

the malignant versus the calcular

group (95% CI: 0.904 to 0.998).

The biliary amylase proved to be

useful for predicting malignancy.

At a cutoff value of <=131 U/liter,

sensitivity and specificity were

87.5% and 100%, respectively.

Chen et al., 2005 have shown

similar results with markedly ele-

vated amylase activity in the bile

of patients with calcular obstruc-

tion (median) 228 U/L(range) 40-

1965, compared to those with

cancer (median) 32 U/L( range)

30-176, P<0.001. but in our study

the amylase activity was much

higher in the calcular group.

Chen et al., 2005 have shown

some difference in the results with

the area under the ROC curve of

biliary amylase was 0.751 (95%

CI: 0.69 to 0.81). At a cut-off value

of 46 U/L, the biliary amylase dis-

tinguished patients with malig-

nant obstruction from those with

benign obstruction with a sensitiv-

Fig.4: Fig.4: Correlation between the biliary amy-
lase and the serum direct bilirubin
in the malignant group.

Fig.5: Fig.5: Receiver  operating  characteristic  f
ROC curve of the malignant and cal-
cular groups.
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ity of 66% and a specificity of

74%.

In our study there was no cor-

relation in the calcular group be-

tween Age, Hb%, WBCs, platelet

count, total bilirubin, direct biliru-

bin serum levels of albumin,

SGPT, SGOT and serum creatinin

with the  Biliary amylase.

In our study there was no cor-

relation in the malignant group

between Age, Hb%, WBCs, platelet

count, SGPT, SGOT and serum

creatinin with the Biliary amylase.

In the present study there is a

significant correlation in the ma-

lignant group between the total bi-

lirubin and the direct bilirubin

with the biliary amylase (P=0.002

and P=0.001) respectively. Also,

there is inversely correlation be-

tween serum albumin and the Bil-

iary amylase (P=0.003).

This correlation between the

serum bilirubin and albumin with

the biliary amylase needs further

evaluation in both benign and ma-

lignant obstruction.

         

The amylase enzyme is respon-

sible mainly for cleaving of the

starch into smaller polysaccha-

rides in the process of digestion.

The main sources of amylase in

humans are the pancreas and sal-

ivary glands, but it can be found

in other tissues including the hep-

atocytes in very small quantities.

Several isoforms of amylase can

be identified by electrophoresis;

the most abundant are the P form

derived from the pancreas and the

S form of salivary origin(11,12,21).

In cases of biliary obstruction

the amylase enzyme detected in

the bile is not derived from the

hepatocytes or secreted by the

hepatosytes from the serum with

previous data in human and rab-

bits showing that the hepatocyte

content of amylase is very low and

the biliary output of amylase was

so small that neither the hepato-

cyte itself secretes amylase into

the bile nor does it act as an ex-

cretory pathway for serum amy-

lase. Also, the hepatocytes would

decrease or even stop the secre-

tion of bile in response to an in-

creased biliary pressure after bil-

iary obstruction. Previous data

has also proved the lack of corre-

lation between the serum and bil-
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iary levels of amylase in case of

biliary obstruction, therefore the

biliary amylase would not originate

from the serum amylase secreted

by hepatocytes(12,21,28,29,30).

Cases with pancreatobiliary re-

flux have elevated biliary amylase

activity, including patients with

anomalous pancreaticobiliary junc-

tion, juxtapapillary diverticulum,

choledochocyst and even in normal

populations where it is termed Oc-

cult Pancreatobiliary Reflux
(31,32,33,34).

The biliary amylase level may

therefore fall in patients with ob-

structive jaundice when the distal

common bile duct is obstructed

and pancreaticobiliary reflux is

abolished. The biliary obstruction

caused by malignancies is often

complete and leads to a low possi-

bility of pancreatobiliary reflux.

Whereas gallstones induce an in-

complete biliary obstruction usu-

ally enabling the pancreatic juice

to reflux into the bile ducts. The

half-life of amylase is relatively

short, so increased amylase activi-

ty in bile may imply a recent pan-

creatobiliary reflux. These may re-

sponsible for the higher amylase

activity in the bile of choledocholi-

thiasis  patients, whose biliary ob-

struction is usually partial and

acute(21,35).

In conclusion, measurement of

amylase in bile can be a useful bi-

omarker which helps in  the diag-

nosis of malignant biliary obstruc-

tion.  At a cutoff value of <=131

U/liter, sensitivity and specificity

were 87.5% and 100%, respective-

ly. 

ConclusionsConclusions
and Recomendationsand Recomendations

The diagnosis and differentia-

tion of pancreatobiliary malignan-

cies represent a chalange for the

clinicians and so there is continu-

ous need for developing new bio-

markers specific for them.

The biliary amylase can be

used as a biomarker to differen-

tiate malignant from calcular bil-

iary obstruction with high speci-

ficity and sensetivity.

More studies are needed to

evaluate the biliary amylase as a

marker for malignant biliary obn-

struction and to differentiate ma-

lignancy from other causes of bil-
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iary obnstruction including calcu-

lar obstruction.
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AbstractAbstract
Object:Object: The effect of temporal lobe epilepsy surgery on seizure fre-

quency is well recognized but the neuropsychological changes that oc-
cur after surgery still not well known. The aim of this study was to com-
pare seizure and Neuropsychological outcome in patients with medically
refractory temporal lobe epilepsy using an anterior temporal lobectomy
(ATL) or a selective amygdalohippocampectomy (SA). Methods:  Methods: This
study included patients with intractable TLE who received epilepsy sur-
gery. Postoperative suzure outcome was evaluated using Engel classifi-
cation. Memory functions were evaluated with Wechsler Memory Scale
(WMS-R) pre- and one-year post-operatively. Post-operative gains and
declines were evaluated in verbal and non-verbal memory scores.
Changes or discrepancy of the score greater than 10 was defined as sig-
nificant. Results:Results: Total 24 patients were included in this study. Verbal-
dominant memory impairment (VDMI) was most common (67%). VDMI
was more frequent in Lt TLE (79% vs 50%) and non-VDMI was so in Rt
TLE (10% vs 7%). Engel class. IA 79% in ATL group and 70%in SAH
group. The distribution of significant improvement in full IQ after sur-
gery in both groups (43% ATL/AH and 30% SAH) groups with minimal
impairment percent (7% ATL/AH) but the majority of patients shows no
significant difference in pre-post operative Full IQ scores (50% ATL/AH
and 70% SAH). Significant gains in Full memory were observed in 70%
of Trans sylvian amygdalohippocampectomy group and 36% of Anterior
temporal lobectomy group. Conclusions:Conclusions: Comparing ATL and SAH,
“neither SAH nor ATL can be recommended over the other option as a
standard or guideline in the surgical management of TLE.” Keeping the
limited quality of evidence in mind it appears that the smaller resection
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IntroduIntroductioction
The hallmark pathology of tem-

poral lobe epilepsy and makes sei-

zures  resistant to medications is

mesial temporal sclerosis. The

surgically excised hippocampus in

these patients almost invariably

shows focal cell loss and gliosis.

Patients with lesional epilepsy

may have a primary brain tumor,

vascular anomaly or a malforma-

tion of cortical development.

(Cambier et al., 2001).

Traditionally, the standard sur-

gical treatment has been an en

bloc anterior temporal lobectomy

(ATL). ATL involves resection of

approximately 3-6 cm of anterior

temporal neocortex (depending on

language dominance), which per-

mits the surgeon to access and re-

sect mesial structures, including

the amygdala and the hippocam-

pus. ( Spencer, 1991).

The available evidence suggests

that for patients with well-defined

mesial temporal onset seizures,

particularly those with the syn-

drome of hippocampal sclerosis,

seizure-free outcomes after SAH

are equivalent to outcomes after

procedures that involve more ex-

tensive temporal neocortical resec-

tions. (Paglioli et al., 2006).

Given the equivalence in sei-

zure-free outcomes, SAH would be

preferred over ATL if it could be

clearly demonstrated that the

more selective procedure would

result in superior postoperative

neuropsychological outcomes.

Here, the results have been mixed.

(Clusmann et al., 2002).

MethodsMethods
This study included patients

(Total 24) with Drug-resistant TLE

who received epilepsy surgery with

Unilateral TLE. TLE patients were

classified into two groups accord-

ing to the surgical procedure (first

group, 10 patients, trans sylvian

Selective amygdalohippocampecto-

type SAH is associated in the majority of reports with a similar seizure
outcome to the larger ATL resection. Comparing neuropsychological se-
quelae or outcomes for SAH and ATL several authors have found a bet-
ter neuropsychological outcome for SAH.

Keywords:  Keywords: Hippocampal sclerosis, Epilepsy surgery, Temporal lobe
epilepsy, Outcome, Engel classification.
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my, second group, 14 patients,

Anterior temporal lobectomy with

amygdalohippocampectomy). Post-

operative seizure outcome was

classified using Engel classifica-

tion. Memory and IQ functions

were evaluated with Wechsler

Memory Scale (WMS-R) and Wech-

sler Adult Intelligence scale re-

spectively pre- and one-year post-

operatively to determine Post-

operative gains or declines and

Verbal or non-verbal dominant im-

pairment. Changes or discrepancy

>10 was defined as significant. 

Preoperative evaluation:Preoperative evaluation:

The presurgical evaluation of

potential candidates included a

detailed history and clinical exam-

ination, Neuropsychological evalu-

ation, EEG, long-term video/EEG

recording, FDG-PET and high-

quality MRI scan.

Neuropsychological  Test  Bat-Neuropsychological Test Bat-

tery:tery:

The IQ and Memory functions

were evaluated with Wechsler

Adult Intelligence scale(WAIS-R:

VIQ, PIQ, FIQ) and Wechsler

Memory Scale (WMS-R: verbal,

non verbal, full) pre-operative and

one year post operatively. 

Two  groups  of  patients  en-Two groups of patients en-

rolled into the study:rolled into the study:

Group  (A):Group (A): Anterior temporal

Iobectomy and amygdalo-

hippocampectomy (14).

Group (B):Group (B): Selective amygdalo-

hippocampectomy (AH) (10).

ResultsResults
Seizure  Outcome  after  oneSeizure Outcome after one

year Follow Up:year Follow Up:

Seizure outcome in Engel clas-

sification according to type of sur-

gery at the 1-year follow-up is pro-

vided in Fig 1. Majority of patients

shows better seizure outcome after

Temporal lope epilepsy surgery, Engel

class IA (79% ATL/AH, 70% SAH),

Engel II A (14% ATL/AH &10%

SAH)  Engle IIB (7% ATL/AH and 10%

SAH) and (10% Engle IID SAH).

Neuropsychological outcome:Neuropsychological outcome:

Full IQ:Full IQ:

Fig. 2 shows IQ scores difference

before and 1 year after surgery for the

ATL/AH and SAH groups. The distri-

bution of significant improvement in

full IQ after surgery in both groups

(43% ATL/AH and 30% SAH).

Full memory outcome:Full memory outcome:

Significant improvement happened

in 70% for full memory score in SAH
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group and 36% in ATL/AH group

Fig. 3.

Pathological findings:Pathological findings:

The majority of patients show

hippocampal sclerosis alone in

70%, HS associated with cortical

dysplasia (CD) in 16.7, ganglioglio-

ma in 8.3% and cavernous malfor-

mation in 4.2%.

Fig.1: Fig.1: Bar graph Postoperative Engel outcome class at the 1-2 years follow-
up in patients with intractable TLE.
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DiscussionDiscussion
Surgical treatment of intracta-

ble temporal lobe epilepsy (TLE) is

an efficient and well-established

method (Helmstaedter et al.,

2008). A meta-analysis reports a

significantly improved seizure sit-

uation in about 60-70% of the

surgically treated patients. Hippo-

campal sclerosis which is the most

common pathological finding in

adult temporal lobe epilepsy has

been independently identified as a

positive predictor of excellent sur-

gical outcome with amygdalohip-

pocampectomy. (Lee et al., 2002).

In the present study, 80% of

Fig.2: Fig.2: Bar graph showing Full IQ Pre-Post operative in surgery groups.

Fig.3:  Fig.3: Bar graph showing the post operative full memory in both groups of
patients.
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patients with hippocampal sclero-

sis shows post operative Engel

Class I, all patients with ganglio-

glioma and cavernous malforma-

tion lesions shows Engel class I

post operatively which is concor-

dant with other studies. 

There is also a major favorable

rate of surgical success when

there is detection of concordant of

clinical, radiological and electro-

physiological abnormalities that

indicate unilateral temporal lobe.

The present series also confirms

that, all patients pre operatively

show concordant radiological and

electrophysiological information

like other methods. (Smith et al.,

2011).

In the present study, majority

of patients shows better seizure

outcome after Temporal lope epi-

lepsy surgery, Engel class IA (79%

ATL/AH, 70% SAH), Engel II A

(14% ATL/AH &10% SAH) Engle

IIB (7% ATL/AH and 10% SAH)

and (10%Engle IID SAH) and

these results are concordant with

other researches.

Comparing ATL and SAH,

McKhann et al. (2006) pointed out

that “neither SAH nor ATL can be

recommended over the other op-

tion as a standard or guideline in

the surgical management of TLE.”

Keeping the limited quality of evi-

dence in mind it appears that the

smaller resection type SAH is as-

sociated in the majority of reports

with a similar seizure outcome to

the larger ATL resection

(Schramm, 2008).

Comparing neuropsychological

sequelae or outcomes for SAH and

ATL several authors have found a

better neuropsychological out-

come for SAH. In a prospective

study comparing SAH with anteri-

or one-third lobectomy plus me-

sial resection (Helmstaedter et al.,

2008); SAH appeared to be favora-

ble for material-specific memory in

right-sided resections.

Regarding IQ, the average of

the IQ scores after surgery for the

ATL/AH and SAH groups, shows

significant improvement in full IQ

after surgery in both groups (43%

ATL/AH and 30% SAH) groups

with minimal impairment percent

(7% ATL/AH) but the majority of

patients shows no significant dif-

ference in pre-post operative Full
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IQ scores (50% ATL/AH and 70%

SAH). This has been noted by oth-

er authors (Silvia et al.,2012), who

point to an overall slight improve-

ment, that might depend on ab-

sence of seizures post operatively.

Regarding postoperative memo-

ry changes, Significant gains in

post-operative verbal memory

scores (more than ten pre-post op-

erative verbal memory score differ-

ence) were observed in 70% of

SAH and 29% of ATL/AH. Signifi-

cant improvement in non verbal

memory 30 % in SAH group and

29% in ATL/AH group. 70% signif-

icant improvement in full memory

score in SAH group and 36% in

ATL/AH group, these results are

concordant with other results that

agree with the superiority of SAH

when compared to ATL.

Summary and ConclusionSummary and Conclusion
Comparing ATL and SAH, “nei-

ther SAH nor ATL can be recom-

mended over the other option as a

standard or guideline in the surgi-

cal management of TLE.” Keeping

the limited quality of evidence in

mind it appears that the smaller

resection type SAH is associated

in the majority of reports with a

similar seizure outcome to the

larger ATL resection. Comparing

neuropsychological sequelae or

outcomes for SAH and ATL several

authors have found a better neu-

ropsychological outcome for SAH.
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AbstractAbstract
Objective:Objective: Comparing 2 cesarean skin wound closure techniques in

cases of delayed or even cancelled 1st return visit in our locality (Shar-
qya Governorate) after January- 25- 2011. The comparison was done
between using vicryl suture with both ends of the suture left fixed in-
side the wound, to proline suture with both ends of the suture left out-
side the wound. Also the subcutaneous fat in both techniques was su-
tured only if it was >2 cm in thickness. The study also included a
comparison of the effects of the alternative techniques for closure of the
subcutaneous fat and skin on maternal health and satisfaction and also
health care resources.

Design:Design: clinical cohort observational study.
Setting:Setting: Zagazig University Hospital, Obstetrics and Gynecology De-

partment. In period between july - 2011 to July 2013.     
Population:Population: A total of 200 women designed to have elective cesarean

deliveries were allocated in 2 groups, each having 100 patients.
Methods:Methods: Group A; 100 patients with, their skin was closed by sub-

cuticular technique using vicryl 0 suture with burying the suture ends
inside the wound.

Group B; 100 patients, their skin was closed by proline 0 suture with
both ends outside the wound.

Removal of skin wound covering and wound cleaning by antiseptic
spray containing ethyl alcohol and panthenol. 

Main  Outcome  Measures:Main Outcome Measures: Postoperative wound pain, infection, al-
lergic reactions from sutures, skin separation (superficial separation of
the skin layer), cosmosis, duration of hospital stay, and the delayed 1st
return visit after cesarean section.
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IntroduIntroductioction
Cesarean section (CS) is a com-

mon operation but without agreed

standards of operative techniques,

and the materials to be used. Be-

cause a huge number of women

undergo CS, even small differenc-

es in postoperative morbidity rates

between techniques could be

translated into improved health

for substantial numbers of wom-

en, and significant cost savings.

Improvements in health from opti-

mizing CS techniques are likely to

be more significant in developing

counteries because the rates of

postoperative morbidity in these

counteries tend to be higher[1].

The subcutaneous fat  (between

the sheath and the skin) may be

left to heal without suturing, or

closed with a variety of techniques.

Closing the subcutaneous fat may

reduce the risk of some wound

complications e.g. hematoma and

seroma, but further research is

needed to investigate how these

outcomes affect the wellbeing and

recovery of the patients[2,3]. 

Regarding the skin closure, the

skin incision can be reapproximat-

ed by subcuticular suture immedi-

ately below the skin layer, by in-

terrupted suture, or by staples[4].

A great variety of materials and tech-

niques are used for skin closure

after cesarean section and there is

a need to identify which provide

the best outcomes for women[4]. 

The 2 methods of skin closure

for CS that have been most often

compared are non-absorbable sta-

ples and absorbable subcutane-

ous sutures. Staples are associat-

ed with similar outcomes in terms

of wound infection, pain, and cos-

mosis, when compared with su-

tures. If staples were removed be-

fore 4 days, there is an increased

Results:Results: No differences in both groups except: 1) skin separation not
needing resuturing, in group B (proline group) was 10%, and it was 2%
in group A. 

Conclusions:Conclusions: the efficacy of skin closure by vicryl gave nearly the
same results as proline, so it is better to close skin by vicryl with both
ends buried in the wound in localities or countries with diffculties in
transfer for the 1st return visit after cesarean.  

Keywords:Keywords: Cesarean section, proline, vicryl, subcuticular suture.
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incidence of skin separation and

the need for reclosure compared

with absorbable sutures. However,

skin separation was variably de-

fined across trials. It is unclear

which technique of skin closure

should be used at CS in order to

get the best cosmetic result[5].

A variety of surgical techniques

for all elements of the cesarean

section operation are in use. Many

have been rigorously evaluated in

randomized controlled trials[1]. 

The large number of women un-

dergoing CS throughout the world

pass through a period of postoper-

ative pain and a morbidity period.

These women constitute a sub-

stantial portion of population and

so, there is a load on the financial

resources of health care system.

Use of the appropriate technique

to approximate the wound after

CS would not only avoid financial

load but also help in early recov-

ery of the patient[6,3].

MethodsMethods
This is a randomized control

trial done at Zagazig University

Hospital, Obstetrics and Gynecol-

ogy Department, between July

2011 and July 2013. Ethic ap-

proval obtained from Zagazig Uni-

versity Ethic Committee.

All patiens were designed to

have elective CS. All patients were

prepared for operative interven-

tion. Information about the study

were available to patients during

consenting. The authors (W.S.,

M.S., and H.S.) discussed the pro-

cedures with patients and they ac-

cepted and consented.

Funding:Funding:

All patients were included in

the study at fund of Zagazig Uni-

versity hospitals.

Study Population:Study Population:

The 200 patients designed to

have elective CS were in 2 groups:

Group  A:Group A: 100 patients with

elective CS. The skin closed by

subcuticular vicryl 0 with burying

the ends inside the wound. 

Group  B:Group B: 100 patients with

elective CS, the skin closed by

proline 0 with both ends outside

the wound. 

All patients, the subcutaneous

fat was closed by vicryl 0 only if it

is >2cm thickness.
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All patients, were subjected to

history taking, general examina-

tion, routine lab and obstetric US

evaluation.

Inclusion criteria: Inclusion criteria: 

Previous 1 or 2 CS, Hb concen-

tration 10-12 gm/dl. No placenta

prevea. Single fetus. Average

range amount of amniotic fluid.

Exclusion criteria: Exclusion criteria: 

>2 previous CS. Multiple preg-

nancy. Previa. Polyhydramnios.

All patients had CS steps simi-

lar to MRCOG guidelines except

skin closure technique. 

Pfannensteil incision.

Removal of previous CS scar.

Subcutaneous fat was closed

only if fat thickness >2cm.

Skin  was  closed  with  2  tech-Skin was closed with 2 tech-

niques:niques: Group A by vicryl 0, sucu-

ticular, with both ends hidden in-

side the wound at the angles of

the incision. Group B by proline 0,

subcuticular, with the ends re-

maining outside the wound at the

angels of the incision.

Wound care after CS: Wound care after CS: removal

of the skin wound covering after 3

days to remain without covering

for cleaning by antiseptic spray

containing ethyl alcohol and

panthenol in both group.

Main  outcome  measures:Main outcome measures:

Postoperative wound pain, infec-

tion, allergic reaction from su-

tures, wound gaping, cosmoses af-

ter 6 wks of CS, hospital stay, and

return follow up visits after CS.

ResultsResults
All patients were in the childbear-

ing period of life, 18-38 years. They

were not anemic, all had hemoglobin

concentration ≥11 gm/dl. (table 1)

No previous CS (1st time CS):

50 patients (50%) in group A and

also in group B. 

previous  1  CS:previous 1 CS: 40 (40%) in

group A, and 38 (38%) in group B.

Previous  2  CS:  Previous 2 CS: 10 (10%) in

group A, and 12 (12%) in group B.

Removal of previous 1 CS scar:

20/40 (50%) in groupA, and 23/

38 (60.5%) in group B.

Removal  of  previous  2  CSRemoval of previous 2 CS
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scar:  scar: 8/10 (80%) in group A, and

9/12 (75%) in group B.

Pain and need for more analgesia

(another dose of diclofenac, pethidine,

or both diclofenac and pethidine).

Hospital stay: up to 48 hours.

Infection 5%& 4% in A & B. 

Allergic reaction at suture site

7%& 5% in A & B. 

Superficial skin separation 2%

in A (vicryl) & 10% in B (proline).

 

Wound Cosmosis 90%& 92% in

A& B (table 4).

The 1st return visit after the CS

(table 5): delayed for up to >40

day. The removal of proline in

group B were at 1st return visit.
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Fig. 1: Fig. 1: Removal of old CS scar. Fig. 2: Fig. 2: Follow up of wound.

Fig. 3: Fig. 3: 1st return vist after CS.
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DiscussionDiscussion
Strengths:Strengths:

Our study can be added to

many recent studies that com-

pared the effects alternative tech-

niques for closure of subcutane-

ous fat and skin in CS on

maternal health. This study was

designed for women that delay the

1st return visit after CS. It is

unique among others by being

done in our locality with low soci-

oeconomic standards ( rural areas

in Sharqyah Governorate) and dif-

ficulties in transfer for the 1st re-

turn visit after January - 25 -

2011. It is a comparative observa-

tional cohort study.

Cesarean is one of the most

commonly performed surgical pro-

cedure in the world. Rates have

increased in recent years – about

20-25% in many developed coun-

teries and rates in other parts of

the world vary widely[1]. yet the

techniques used during this pro-

cedure often vary significantly

among providers[13]. However, be-

cause huge numbers of women

undergo CS, even small differenc-

es in postoperative morbidity rates

between techniques could be

translated into improved health

for substantial numbers of women

undergoing CS, and significant

cost saving. Also, from women's

point of view, occurance of a

wound complications is the most

important factor that influenced

their satisfaction[1]. 

It is unclear which technique for

skin closure could be used at ce-

sarean section in order to get the

best cosmetic result. Closing of the

subcutaneous fat layer, however,

negatively affects the cosmetic re-

sults and is associated with a longer

admission time[14]. Suture closure

of subcutaneous fat during CS de-

livery resulted in a 34% in risk of

wound disruption in women with

fat thickness >2. Subcutaneous

fat appeared to be the only signifi-

cant risk factor assossiated with

abdominal wound infection after

CS delivery[8]. In our study, we

closed the subcutaneous fat layer

only if its thickness was >2m.   

Superficial wound disruption

may be minimized by either clos-

ing large nondraining subcutane-

ous spaces or using continuous

drainage. This needs randomized

clinical trials when translating

this information into routine sur-
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gical practice[10]. In our study, the

skin separation was superficial

and more in cases with proline

closure (10%), than in cases with

vicryl closure (2%), that to say

more time for skin approximation

by vicryl allow better skin closure.

A type of suture material is the

barbed suture (barbed suture is

versus smooth surface suture e.g.

vicryl). It is self anchoring and not

requiring knots for wound closure

but it has cosmosis and safety

profile similar to that of the con-

ventional suture technique[9], like

that used in this study. 

Out of 158 randomized pa-

tients, 83 patients underwent the

innovative CS (Joel Cohen) inci-

sion which include a straight

transverse skin incision 3cm

above symphysis pubis. This

method was not associated with

decrease in puerperal mobidity
[10]. It gave the same results re-

garding skin closure in this study.

Pfannenstiel skin incision

closed with subcuticular suture

following CS resulted in less post-

operative discomfort and were

more cosmetically appearing at

the 6th week postoperative visit as

compared to incisions closed with

staples[11]. This gives the same re-

sults in our study in part of skin

closure by subcuticular sutures.

Limitations:Limitations:

Our study had some limitations

as a result of: difficulty in follow

up due to the delay in the 1st re-

turn visit after CS, and also due to

no inclusion of the other compli-

cations of the CS that were not

the aim of the study. A prospective

multicenter study of 1,032 CS was

performed to identify risk factors

for post operative wound infection.

The overall  rate of wound infec-

tion was 6.6% (3.8% in elective

cases and 7.5% following non-

elective operations), with consider-

able interhospital variation[15].

This was different regarding the

risk of wound infection as it was

not in goals of our study.

Skin preparation with an anti-

bacterial scrub in addition to

standard povidone-iodine scrub

do not appear to play as signifi-

cant a role in the reduction of

post-cesarean endometritis or wound

infection as does intraoperative

pelvic irrigation with antibiotic so-
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lution[16]. A reduction in postop-

erative wound infection associated

with redisinfection, while no bene-

fit from adhesive plastic drapes

could be demonstrated[17]. The

study was different from our study

design in that it compared different

modalities for skin disinfection.

Interpretation:Interpretation:

Improvements in health from

optimizing CS techniques are like-

ly to be more significant in devel-

oping counteries because the rate

of postoperative morbidity in these

counteries tend to be higher. More

women could therefore benefit from

improvements in techniques[1].

 The usage of skin closure with

vicryl gives nearly the same re-

sults to that of proline. The tech-

nique of using vicryl with both

ends hidden inside the wound was

preferred to using proline with

both ends outside the wound to

avoid patient's need to return to

hospital during periods of prob-

lems that prevent the 1st visit.

Much of the process regarding

suture selection depends on the

sugeon's training and preference.

A wide variety of suture materials

are available in each surgical loca-

tions and surgical requirement.

Generally the surgeon selects the

smallest suture that can ade-

quately hold the healing edges

and is able to achieve a tension-

free closure. As the wound heals,

the relative loss of suture strength

over time should be slower than

the gain of tissue tensile strength.

Therefore nonabsorbable sutures

are considered in skin. Sutures

are no longer needed when the

wound has reached maximum

strength. Therefore, nonabsorba-

ble sutures are considered in skin

and also in fascia and tendons

(slowly healing tissues). While mu-

cosal wound (rapidly healing tis-

sues)may be closed with absorba-

ble sutures. Wound closure is

affected by the initial tissue injury

caused by needle penetration and

subsequent tissue passage. Needle

selection, surface characteristics

of the suture (coefficient of fric-

tion) and suture coating material

are important factors that justify

surgeon's consideration[3].

Chemical treatments such as

chromic salt lengthen the absorp-

tion time. Accelerated absorption

may occur in patients with fe-
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ver,infection or protein deficiency

and mal lead to an excessively

rapid decline in tensile strength.

Accelerated absorption may also

occur in a body cavity tha is

moist, filled with fluid or if the su-

tures become wet or moist during

handling prior to implantation[3].

Proline is a monofilament, non-

absorbable synthetic suture that

permits little or no saturation. It

does not adhere to tissues and is

useful as a pull-out suture.g. sub-

cuticular closure. It also holds

knots better than other monofila-

ment synthetic materials. It is bio-

logically inert and elicits minimal

tissue reaction.

The goal of any skin closure

technique is to produce appropri-

ate skin approximation and ade-

quate healing while minimizing

pain, wound complications, scar-

ring, and cost. The technique

should be quick, cost effective and

simple, while maximizing wound

cosmosis and patient satisfaction
[12]. So, both groups of patients in

our study showed nearly the same

result except: the higher incidence

of skin separation with proline

group, and the delay in the 1st re-

turn visit after CS in both groups.

ConclusionConclusion
This study was designed for

cases that delay or cancell their

1st return visit. So, It is better for

patients suspected to delay her

1st return visit to have her skin

closed by subcuticular vicryl 0

with burying both ends inside the

wound. This recommendation can

be adopted in other counteries

having problems like that in Egypt

after January - 25 - 2011 that

hinder the patient transfer for the

1st return visit.
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AbstractAbstract
Background: Background: Oxidative stress has crucial role in pathogenesis of dia-

betic nephropathy (DN). Despite satisfactory results from antioxidant
therapy in rodent, antioxidant therapy showed conflicting results in
combat with DN in diabetics. 

Aim of the work:Aim of the work: This study was designated to evaluate the effects of
adrenomedullin (ADM) supplementation alone or combined with vita-
mins E and C on oxidative stress in streptozotocin (STZ) induced diabet-
ic nephropathy in rats.

Materials & Methods:Materials & Methods: 50 Sprague Dawley rats 6 weeks old weighing
300 to 350 gm were used. Diabetes was induced in 40 rats and the oth-
er 10 rats were received sodium citrate buffer( pH 4.5) intraperitoneal
only and served as control group (Group I). 

The STZ induced diabetic rats were divided into four groups (n=10):
Group II: STZ – induced diabetic rats (DM group). Group III: STZ –

induced diabetic rats treated with ADM s.c at a dose of 100 ng/kg for
14 days. Group IV: STZ – induced diabetic rats received α-tocopherol
succinate (vitamin E) (500 mg/kg/day) in corn oil by gavage and ascor-
bic acid (vitamin C) (100 mg/kg/day) was provided as a supplement dis-
solved in the drinking water for 14 days. Group V: STZ - induced dia-
betic rats received ADM (100 ng/kg) s.c, α-tocopherol succinate
(vitamin E) (500 mg/kg/day in corn oil; 3mg/kg/day) by gavage and as-
corbic acid (vitamin C) (100 mg/kg/day) was provided as a supplement
dissolved in the drinking water for 14 days. The study evaluated the ef-
fect of adrenomedullin and antioxidants (vitamins E & C) on body
weight (BW), kidney weight (KW), KW/BW (%), 24 hours urinary albu-



216216

Ahmed A. El-Gendy 

IntroduIntroductioction
Diabetes mellitus is a common

but serious metabolic disorder as-

sociated with many functional and

structural complications(1).

Diabetic nephropathy (DN) is

the main cause of end stage renal

disease requiring dialysis and glo-

merular sclerotic injury is an initial

event that provokes renal dysfunc-

tion during processes of diabetic-

linked kidney disease. Over the

last decade, there has been an in-

tense interest in oxidative stress

and its role in the development of

nephropathy in diabetic rats(2).

Clinical studies have demonstrat-

ed that hyperglycemia-induced ox-

idative stress play a central role in

both pathogenesis and numerous

pathophysiological mechanisms that

trigger diabetic complications, pri-

marily categorized into macroan-

gipathy and microangiopathy, the

latter of which includes nephropa-

thy, retinopathy, neuropathy, and

microvasccular damage to the ce-

rebral artery(3). A very common

min excretion (UAE), blood glucose (mg/dl) and serum creatinine (S.Cr),
plasma malondialdehyde (MDA), catalase (CAT), superoxide dismutase
(SOD), and glutathione in different rats groups.

Results:Results: Body weight and kidney weight of diabetic group (group-II)
were decreased (P<0.001), while KW/BW ratio was significantly in-
creased (P<0.05) compared with the control group (group-I). Urinary al-
bumin excretion (UAE) was significantly increased in diabetic group
(group II) in comparison to the control group (group I) (P<0.001). In
comparison to diabetic group II, all other diabetic groups III, IV and V
showed significant decrease in UAE (P<0.001). The glucose level of all
diabetic groups was significantly increased (P<0.001) in comparison to
the control group. Serum creatinine showed no significant change in be-
tween all diabetic groups.    Plasma MDA in diabetic groups was signifi-
cantly increased compared with the control group, while plasma SOD,
CAT and glutathione were significantly decreased (P<0.001).

Conclusions:Conclusions: Adrenomedullin and vitamins E and C may decrease
lipid peroxidation and increase the antioxidant enzyme level as well as
decrease blood glucose to protect kidney from oxidative injury in STZ-
induced diabetic nephropathy in rats.
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finding in all tissues affected by

diabetes, including the kidney, is

the presence of increased oxida-

tive stress that generated by the

imbalance between reactive oxy-

gen species (ROS) and the endoge-

nous antioxidant forces(4). The

major source of oxidative stress is

an enzyme reduced nicotinamide

adenine dinucleotide phosphate

(NADPH) oxidase-derived superox-

ide anion (O2.-) that directly dam-

age cell and also activate signaling

of cell proliferation, adhesion

molecules, and fibrosis. O2.-  also

inactivates endothelium derived

nitric oxide(5). NADPH oxidase is a

critical component of both phago-

cytic and non-phagocytic cells, in-

cluding fibroblasts, vascular smooth

muscle cells, endothelial cells, re-

nal mesengial cells, and tubular

cells(6). However, NADPH is con-

sidered the principle reducing

power in the cell. An antioxidant

enzymes glutathione reductase

and catalase are critically depen-

dent on NADPH. Reduced glutath-

ione (GSH) is used to reduce an

oxidant and in turn is converted

into oxidized glutathione (GSSG).

An enzyme glutathione reductase

then converts it back to reduced

glutathione using NADPH(7). Also

Xu et al.(8) reported that the main

source of NADPH in cells is the

enzyme glucose 6-posphate dehy-

drogenase (G6PD). Under high

glucose conditions, G6PD activity

is significantly impaired. 

High glucose-induced ROS gen-

eration in mesengial cells is protein

kinase C (PKC) dependent as in aor-

tic smooth muscle and endothelial

cells(9). However, Nishikawa et al.(10)

demonstrated that normalizing mit-

ochondrial superoxde overproduction

were able to inhibit the activation

of PKC, advanced glycation end

products (AGEs) formation, and

increased aldose reductase path-

way, suggesting that ROS pro-

duced by mitochondria play a crit-

ical role in high glucose-induced

diabetic vascular complications.

Moreover, high glucose also in-

duces intracellular ROS indirectly

through AGEs and cytokines, in-

cluding transforming growth fac-

tor beta-1 (TGF-β1)(11). Advanced

glycation end products (AGEs), a non

- enzymatically glycated protein

derivatives produced from the pro-

longed exposure of amino acids to

high glucose level. The main path-

ological consequences of AGEs in-
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teraction with their receptor in en-

dothelial cells (RAGE) is the induction

of intracellular ROS through the

mitochondrial respiratory chain and

the NADPH oxidase systems. There

is compelling evidence that the

formation and accumulation of AGE

mediates the progressive altera-

tion in renal architecture and loss

of renal function. ROS generation

induced by AGE might be involved

in mesengial cell apoptosis(12). 

On the other hand, the trans-

forming growth factor- β1 (TGF - β1)

is the key regulator of extracellular

matrix (ECM) remodeling in the

mesangium leading to mesengial

expansion(13). and of tubular epi-

thelial-mesenchymal transition(14)

leading to tubulointerstitial fibro-

sis. It increases intracellular ROS

in mesangial and tubular epithe-

lial cells through NADPH oxidase

dependent pathway(15). ROS in-

duce AGEs and upregulate TGF-

β1, both of which, in turn, induce

ROS generation in mesengial cells,

thus providing an amplification

loop in high glucose signaling in

diabetic kidney(16).

In the kidneys of diabetic ani-

mals, the expression of NADPH ox-

idase and its oxidative products is

observed to increase, and the sup-

pression of NADPH oxidase ameli-

orates renal damage and endothe-

lial dysfunction in diabetics(17,18).

Adrenomedullin has been demon-

strated to possess an antioxidant

action; however, the relationship

between NADPH oxidase and adre-

nomedullin in the kidneys of dia-

betic nephropathy remains to be

elucidated.

On the other hand, adrenome-

dullin (ADM) is synthesized as part

of a larger precursor molecule,

termed preproadrenomedullin. In

both rat and human this precursor

consists of 185 amino acids(19).

Preproadrenomedullin contains a

21-amino acid N-terminal signal

peptide that immediately precedes

a 20-amino acid amidated peptide,

designated proadrenomedullin N-

terminal 20 peptide or PAMP(20).

It has also been suggested that a

further biologically active peptide,

termed adrenotensin, may be a prod-

uct of the adrenomedullin gene(21).

The adrenomedullin gene is ex-

pressed in a wide range of tissues.

The initial report on the distribu-
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tion of adrenomedullin mRNA sug-

gested that the highest levels of

expression were seen in the adren-

al medulla, ventricle, kidney, and

lung(20). Since the discovery that

the adrenomedullin gene is more

highly expressed in endothelial

cells than even in the adrenal me-

dulla(22), this peptide has come to

be regarded as a secretory product

of the vascular endothelium, to-

gether with nitric oxide (NO) and

endothelin. Clearly, therefore, ad-

renomedullin expression is seen in

all tissues of the body, and com-

parisons between tissues may

simply reflect varying degrees of

tissue vascularity. However, evi-

dence from both immunocyto-

chemistry and studies with cul-

tured cell lines reveals that the

adrenomedullin gene is expressed

by many different cell types, in ad-

dition to vascular endothelial

cells. In addition, many tumor cell

lines express the adrenomedullin

gene or have been shown to syn-

thesize the immunoreactive pep-

tide(23). It is widely recognized

that adrenomedullin is a product

of vascular endothelial cells, but it

appears that not all vascular en-

dothelial cells synthesize the pep-

tide. In some tissues, although ad-

renomedullin immunostaining has

been demonstrated in certain cells,

the vascular endothelial cells and

smooth muscle cells remain un-

stained. This is particularly notice-

able in the rat adrenal gland(24).

The question as to whether adre-

nomedullin, in common with many

other regulatory peptides, is stored

by some cell types has been raised.

There is evidence that adrenome-

dullin is stored in secretory gran-

ules in the pancreas(25). A positive

correlation has been demonstrat-

ed between plasma renin angio-

tensin, aldosterone concentration,

and adrenomedullin(26), with a

negative correlation between adre-

nomedullin and glomerular filtra-

tion rate(26), creainine clearance,

and sodium excretion(27).

Moreover, the Circulating adre-

nomedullin can affect renal func-

tion, and evidence exists for a role

for locally produced adrenomedul-

lin in tubular function. The first

reported studies on renal function

involved intrarenal arterial perfu-

sion in anesthetized dogs was by

Ebara et al.(28). Adrenomedullin

administration had no effect on heart

rate or mean arterial blood pres-

sure, but increased RBF, urine
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output, and urinary Na+ excretion

in a dose-dependent manner, in-

dicative of direct preglomerular

and postglomerular arteriolar ef-

fects(28). Subsequent studies found

this effect to be mediated via an

endothelial, NO-dependent mecha-

nism(29). In the anesthetized rat,

intrarenal adrenomedullin infu-

sion leads to increases in RBF, ar-

terial conductance, glomerular fil-

tration rate (GFR), Na+ excretion,

and urine flow(30). Bolus adminis-

tration of adrenomedullin periph-

erally significantly lowers mean

arterial pressure and raises RBF,

GFR, and urine flow; the latter

three responses were significantly

attenuated in the presence of L-

NAME(31). On the other hand,

studies have been carried out in a

rat model of heart failure. In this

series of experiments, Nagaya and

co-workers(32) demonstrated that

intravenous infusion of a low dose

of adrenomedullin to normal rats

or those with heart failure led to

significantly increased urine volume

and Na+ excretion without chang-

ing GFR, RBF or any other hemo-

dynamic parameter(32). High-dose

adrenomedullin infusion did not

increase urinary cGMP levels, sug-

gesting that the renal actions of

adrenomedullin may not be medi-

ated totally by the NO pathway in

these rats(33). Contrary to this,

Rademaker et al. showed that in-

travenous administration of adre-

nomedullin increased Na+ excre-

tion without an increase in urine

flow or creatine clearance in an

ovine model of heart failure(34).

The discrepancy between these

studies may be explained by the

differences in renal perfusion

pressure; however, it is unlikely

that circulating levels of adrenom-

edullin regulate renal function

physiologically(35). However, it has

been suggested that neutral endo-

peptidase (NEP) can potentiate the

renal natriuretic and diuretic ac-

tions of intrarenal adrenomedullin

infusion(36). NEP is a membrane-

bound metalloproteinase that

cleaves endogenous peptides at

the amino side of the hydrophobic

residues. This ectoenzyme is local-

ized in a number of tissues but is

found predominantly in the kid-

ney(37). Substrates for NEP include

bradykinin, AVP, and substance P,

and the study described by Lisy et

al.(36) concludes that adrenome-

dullin is also a substrate for this

ectoenzyme. Inhibiting systemic NEP

raises plasma adrenomedullin lev-
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els significantly, supporting the

conclusion that adrenomedullin is

a substrate for NEP. NEP inhibi-

tion also potentiates an increase

in Na+ excretion in the absence of

an increase in GFR or further in-

creases in RBF in response to ex-

ogenous adrenomedullin. This in-

dicates that a decrease in tubular

Na+ reabsorption is the mecha-

nism for natriuresis. The identifi-

cation of adrenomedullin in the

inner medullary ducts correlates

with the ability of this tissue to in-

crease its permeability to water in

response to adrenomedullin(38). 

Adrenomedullin is a potent va-

sodilating peptide that is upregu-

lated in cardiovascular diseases to

counteract the disease process with

its diverse physiological actions in-

cluding antioxidative stress ac-

tions(39). The plasma concentration

of adrenomedullin also increased

in the diabetic patients, and hy-

perglycemia increases the produc-

tion of adrenomedullin in the vas-

culature(40). The receptors for

adrenomedullin are expressed in

the kidneys, especially in the glo-

merulus and distal nephron, and the

local action of adrenomedullin is

increased in diabetic rats(41), thus

suggesting that adrenomedullin may

contribute to the dilatation of the

glomerular capillary in the early phase

of diabetic nephropathy. Although

the organoprotective effects of ad-

renomedullin have been demon-

strated in various cardiovascular

diseases, the mechanisms under-

lying its renoprotection in diabetic

nephropathy are still unclear.

However, Ascorbic acid or "vita-

min C" is a monosaccharide oxida-

tion-reduction (redox) catalyst found

in both animals and plants. As one

of the enzymes needed to make ascor-

bic acid has been lost by mutation

during primate evolution, humans

must obtain it from the diet; it is

therefore a vitamin(42). Most other

animals are able to produce this

compound in their bodies and do

not require it in their diets. Ascor-

bic acid is required for the conver-

sion of the procollagen to collagen

by oxidizing proline residues to

hydroxyproline. In other cells, it is

maintained in its reduced form by

reaction with glutathione, which can

be catalysed by protein disulfide

isomerase and glutaredoxins(43).

Ascorbic acid has direct antioxi-

dant effects & is a redox catalyst

which can reduce, and thereby
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neutralize, reactive oxygen species

such as hydrogen peroxide(44). 

Vitamin C (ascorbic acid) water

solubility allows it to be widely avail-

able in both the extracellular and

intracellular spaces in most biologic

systems where it can participates

in reduction-oxidation reactions.

It contributes to the regeneration

of membrane-bound oxidant vitamin

E, allowing it to function again as

a breaking antioxidant(45).

On the other hand, Vitamin E

is the collective name for a set of

eight related tocopherols and toco-

trienols, which are fat-soluble vi-

tamins with antioxidant proper-

ties(46). Of these, α-tocopherol has

been most studied as it has the

highest bioavailability, with the

body preferentially absorbing and

metabolising this form(47). 

It has been claimed that the α-

tocopherol form is the most impor-

tant lipid-soluble antioxidant, and

that it protects membranes from

oxidation by reacting with lipid radi-

cals produced in the lipid peroxida-

tion chain reaction(48). This removes

the free radical intermediates and

prevents the propagation reaction

from continuing. This reaction

produces oxidised α-tocopheroxyl

radicals that can be recycled back

to the active reduced form through

reduction by other antioxidants, such

as ascorbate, retinol or ubiquinol
(49). This is in line with findings

showing that α-tocopherol, but

not water-soluble antioxidants, ef-

ficiently protects glutathione per-

oxidase 4 (GPX4)-deficient cells

from cell death(50). GPx4 is the

only known enzyme that efficiently

reduces lipid-hydroperoxides with-

in biological membranes.

Vitamin E (α-tocopherol) is a

lipophilic endogenous molecules

with important antioxidant func-

tion and working in close connec-

tion with vitamin C. Vitamin E

plays a leading role in controlling

excess oxidative radical formation

at cell membrane(51) including

mitochondrial membrane(52). 

However, the role of adrenome-

dullin in the diabetic nephropathy

is not well understood. Hence, the

present study was designed to in-

vestigate the antioxidant effect of

adrenomedullin versus common

antioxidants (vitamins E & C) in

diabetic nephropathy in rats.
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Materials and MethodsMaterials and Methods
Drugs & Reagents:Drugs & Reagents:

1- Adrenomedullin (ADM): Syn-

thetic peptide, produced by SIGMA

CHEMICAL CO. St. Louis, USA. It

was dissolved in distilled water. 

2- Ascorbic acid, vitamin C (Cev-

arol, Memphis): It is supplied in the

form of ampoules (500 mg/5ml). 

3- α-tocopherol succinate (Vita-

min E): (Vitamin E capsule 100

mg, Cairo).

4- STZ (streptozotocin) was ob-

tained from Sigma-Aldrich., St.

Louis, MO, U.S.A.).

Other reagents were purchased

from Sigma Chemical Co., St.

Louis, USA.

Experimental Animals:Experimental Animals:

50 Sprague Dawley rats 6

weeks old weighing 300 to 350 gm

were used. Diabetes was induced

in 40 rats and the other 10 rats

were received sodium citrate buf-

fer (pH 4.5) intraperitoneal only

and served as control group

(Group I). 

Diabetes was induced by a sin-

gle intraperitoneal injection of

streptozotocin, STZ, (55 mg/kg body

weight)(53) dissolved in 0.1 mmol/

l sodium citrate buffer( pH 4.5). 72

hours after STZ injection diabetes

mellitus was confirmed by meas-

uring tail blood glucose levels, us-

ing a reflectometer device (Lifescan,

Milpitas, CA). Every animal received

a daily injection of ultralente insu-

lin (Novo, Copenhagen) s.c individ-

ually adjusted to attain blood glu-

cose levels of 300 to 500 mg/dl,

which was monitored every week. 

The STZ induced diabetic rats

were divided into four groups (n=10):

Group II:Group II: STZ - induced diabet-

ic rats (DM group). 

Group  III:Group III: STZ - induced dia-

betic rats treated with ADM sub-

cutaneously (s.c) at a dose of 100

ng/kg for route 14 days(54).

Group  IV:Group IV: STZ - induced dia-

betic rats received α-tocopherol

succinate (vitamin E) (500 mg/kg/

day) in corn oil by gavage(55) and

ascorbic acid (vitamin C) (100 mg/

kg/day) was dissolved in the

drinking water(56)  for 14 days.

Group V:Group V: STZ - induced diabet-

ic rats received ADM (100 ng/kg)

s.c, α-tocopherol succinate (vitamin

E) (500 mg/kg/day) in corn oil  by

gavage and ascorbic acid (vitamin

C) (100 mg/g/day) was dissolved

in the drinking water for 14 days.
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All rats had free access to water

and standard rat chow through

the study. Glucose level and body

weight, kidney weight /body

weight ratio (KW/BW ratio) were

monitored every week according to
(57). Twenty four hour urine sam-

ples were collected in individual

metabolic cages for measurement

of urinary albumin excretion

(UAE) one day prior to sacrifice.

After the experimental period,

the animals were sacrificed, under

pentobarbital anaesthesia (5 mg/

kg), an anticoagulant (EDTA) was

added to tube containing 5 ml

blood which centrifuged at 2,000 g

for 1 min at 4ºC to separate plas-

ma from erythrocytes.

The  biochemical  parametersThe biochemical parameters

determined included:determined included:

1- Seum glucose level: glucose

was determined after enzymatic

oxidation in the presence of glu-

cose oxidase(58). 

2- Serum insulin level: A solid

phase enzymatic amplified sensi-

tivity immunoassay for insulin

was performed on micro titre plate

according to(59).

3- Serum creatinine: was meas-

ured by modified Jaffe method us-

ing creatinine - E kit (Yeong Dong

Pharmaceutical Co.).

4- Malondialdehyde (MDA): was

measured by the modified method

of Ohkawa et al(60).

5- Catalase activity (CAT): was

measured by Beutler's method(61).

6- Superoxide dismutase (SOD)

activity: was determined by the

method of Winterboum et al(62).

7- Glutathione: was measured

by glutathione colorimetric assay

kit(63).

8- Urine microalbumin concen-

tration: was measured by rapid

colorimetric method(64) using

commercial kit (ABC diagnostic).

Statistical Analysis:Statistical Analysis:

Data are expressed as means

standard error (SE). Mann-

Whitney U test was used to study

the statistical significance of kid-

ney weight, blood glucose and 24

hour urinary albumin excretion.

While unpaired t-test was used for

analysis of the remaining parame-

ters. Correlation was expressed by

Kendall's rank correlation, while

regression formulation was obtained

by regression analysis. A P value

<0.05 was considered significant.

ResultsResults
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Table (4): Correlation and regression analysis among Urinary albumin excretion
(UAE), Kidney weight (KW) and Catalase (CAT), Superoxide dismu-
tase (SOD), Reduced glutathione (GST)and Malondialdehyde(MDA).
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DiscussionDiscussion
Oxidation reactions can pro-

duce free radicals. In turn, these

radicals can start chain reactions.

When the chain reaction occurs in

a cell, it can cause damage or

death to the cell. Antioxidants ter-

minate these chain reactions by

removing free radical intermedi-

ates, and inhibit other oxidation

reactions. They do this by being

oxidized themselves, so antioxi-

dants are often reducing agents

such as thiols, or polyphenols(65),

glutathione, vitamin C, vitamin A,

and vitamin E as well as enzymes

such as catalase, superoxide dis-

mutase and various peroxidases.

Insufficient levels of antioxidants,

or inhibition of the antioxidant en-

zymes, cause oxidative stress and

may damage or kill cells(66).

Moreover, oxidative stress is

thought to contribute to the devel-

opment of a wide range of diseases

including Alzheimer's disease, Par-

kinson's disease, the complications

caused by diabetes, rheumatoid

arthritis, and neurodegeneration

in motor neuron diseases(67).

However, diabetic nephropathy

(DN) is the common cause of end-

stage of renal disease (ESRD). Dia-

betic nephropathy is a progressive

and irreversible renal disease

characterized by the accumulation

of extra cellular matrix in glomer-

ular mesangium and kidney inter-

stitial tissue that eventually leads

to renal failure(68).

Based on molecular mecha-

nisms of diabetic nephropathy

pathogenesis that mentioned in

introduction, and increase of oxi-

dative stress markers in experi-

mental and diabetics patient,

there is no doubt that oxidative

stress plays a pivotal or central

role in the initiation and progres-

sion of diabetic complications(69).

Besides epidemiological studies have

demonstrated association between

inflammatory and oxidative stress

markers with cardiovascular and

renal outcomes in chronic kidney

disease (CKD) and ESRD(70). Thus

combined therapy with antioxidants

and anti-inflammatory agent may

be leads to satisfactory results.

The most known free radicals

involving in the diabetic nephrop-

athy pathogenesis are reactive ox-

ygen species (ROS) such as super-

oxide (-O2), hydroxyl (-OH), and
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peroxyl (-RO2) and non radical

species such as hydrogen peroxide

(H2O2) and hydrochlorous acid

(HOCl) and reactive nitrogen spe-

cies produced from similar path-

ways, which include the radicals

nitric oxide (-NO) and nitrogen di-

oxide (-NO2), as well as the non-

radical peroxynitrite (ONOO-), ni-

trous oxide (HNO2), and alkyl

peroxynitrates (RONOO). Of these,

-O2, -NO, H2O2, and ONOO- have

been the most widely investigated

in the diabetic kidney. Products of

lipid peroxidation especially ke-

tone,hydroxyl radical and MDA

are considered a known cofounder

of diabetic nephropathy(53). There

are a number of enzymatic and no

enzymatic sources of ROS in the

diabetic kidney, including auto ox-

idation of glucose, transition met-

al-catalyzed Fenton reactions, ad-

vanced glycation, polyol pathway

flux, mitochondrial respiratory

chain deficiencies, xanthine oxi-

dize activity, peroxidase, nitric ox-

ide synthase (NOS) and NADPH

oxidase(71). An excessive amount

of ROS production occurs before

structural changes such as me-

sangial matrix deposition(5).

On the other hand, human

body combat against free radicals

by natural defense with antioxi-

dant enzymes and exogenous anti-

oxidants. Reactive oxygen species

can be eliminated by a number of

enzymatic and non enzymatic an-

tioxidant mechanisms. Super ox-

ide dismutase (SOD) immediately

converts •O2 - to H2O2, which is

then detoxified to water either by

catalase in the lysosomes or by

glutathione peroxidase (GPX) in

the mitochondria, catalase that

converts H2O2 to O2 and H2O.

Another enzyme is glutathione re-

ductase, which regenerates glu-

tathione that is used as a hydro-

gen donor by GPX during the

elimination of H2O2. Non enzy-

matic antioxidants include vita-

mins A, C and E; glutathione; α-

lipoic acid; carotenoids; trace ele-

ments like copper, zinc and seleni-

um; coenzyme Q10 (CoQ10); and

cofactors like folic acid, uric acid,

albumin, and vitamins B1, B2, B6

and B12(72). 

Meanwhile, the experimental

data demonstrated that the meta-

bolic abnormalities of diabetes

cause mitochondrial superoxide

over production. This increased

superoxide production is the cen-
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tral and major mediator of dia-

betes tissue damage(69). 

Moreover, hyperglycemia not

only generated ROS but also at-

tenuated antioxidative mecha-

nisms through glycation of scav-

enging enzymes(73).

So this present research aimed

to study the role of adrenomedul-

lin and antioxidants (Vitamin E

and C) in STZ - induced diabetic

nephropathy in experimental rats.

The study evaluated the effect of

adrenomedullin and antioxidants

on body weight (BW), kidney weight

(KW), KW/BW (%), 24 hours uri-

nary albumin excretion (UAE),

blood glucose (mg/dl) and serum

creatinine (S.Cr), plasma malondi-

aldehyde (MDA), catalase (CAT),

superoxide disutase (SOD), and

glutathione in different rats groups.

The involvement of oxidative

stress in diabetic nephropathy was

demonstrated in this study (Table-

3) by the increase of lipid peroxi-

dation products, MDA in plasma.

These data are consistent with

those of previous studies by Usui

et al.(74). Also it was founded that

a decrease of SOD, CAT and GSH

in plasma of STZ - induced diabet-

ic rats (Table 3). This in agreement

with that reported by(53).

The results of the present work

regarding body weight (BW), kid-

ney weight (KW), BW/KW and uri-

nary albumin excretion (UAE) of

various groups as shown in table

(1). Body weight and kidney

weight of diabetic group (group-II)

were decreased (P<0.001), while

KW/BW was significantly in-

creased (P<0.05) compared with

the control group (group-I). No sig-

nificant difference of these param-

eters was found between the four

diabetic groups. Urinary albumin

excretion (UAE) was significantly

increased in diabetic group (group

II) in comparison to the control

group (group I) (P<0.001). In com-

parison to diabetic group II, all

other diabetic groups III, IV and V

showed significant decrease in

UAE (P<0.001). Plasma glucose

and serum creatinine are shown

in table (2), the glucose level of all

diabetic groups was significantly

increased (P<0.001) in comparison

to the control group. Serum crea-

tinine showed no significant

change in between all diabetic

groups.    
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Adrenomedullin (ADM) is a pep-

tide hormone, originally isolated

from human pheochromocytoma.

ADM acts as a local autocrine

and/or paracrine vasoactive hor-

mone and has vasodilator and

blood pressure lowering proper-

ties. ADM as a vasodilative mole-

cule protects the vascular wall but

its exact role is still uncertain.

ADM is considered to play an im-

portant endocrine role in various

tissues in maintaining electrolyte

and fluid homeostasis. Its plasma

concentration in healthy condi-

tions is low. In hypertension,

chronic renal failure and conges-

tive heart failure its plasma con-

centration increases in a parallel

manner with the severity of the

disease. It is assumed that this

peptide plays an important role in

physiological and pathological

conditions compensating the ef-

fects of vasoconstrictive mole-

cules(75). Ruzicska et al.(75) have

proven that in diabetic angiopa-

thies, the levels and production of

vasoconstrictive factors and ADM

are increased, while other relaxing

substances such as nitric oxide

(NO) are decreased. It is still un-

certain whether the increased re-

lease of ADM is a compensatory

mechanism or a coincidental

event. Although the precise role of

ADM in the pathogenesis of dia-

betic complications is still to be

elucidated, the altered concentra-

tion of ADM in diabetes could in-

dicate a certain interaction be-

tween ADM induction and

vascular function. Hence, the in-

duction of vascular ADM can be a

new target of therapeutic ap-

proach to diabetic complications

However, the present study de-

noted a decrease in MDA with in-

crease SOD, CAT and glutathione

concentration in diabetic groups

treated by ADM and vitamins (E &

C). This was probably occur in

part by scavenging the very reac-

tive superoxide (-O2), hydroxyl (-

OH) and ROO by ADM(76) and an-

tioxidant vitamins E and C(77) in-

dicating  reduction in lipid peroxi-

dation and cellular injury. 

Beside the ADM inhibited DM -

stimulated MDA generation, also

this study showed that DM signifi-

cantly upregulated a set of redox-

sensitive substances (MDA) and

significant decrease of CAT, SOD

and glutathione. These effects

were blocked by an antioxidant,
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vitamins E and C. ADM similarly

inhibited the DM-induced upregu-

lation of MDA via a receptor-

mediated and PKA-dependent

pathway, and the degrees of inhi-

bition were similar to those by vi-

tamins E and C. Meanwhile, the

present study demonstrated that

ADM potently blocked the DM-

stimulated intracellular ROS

(MDA) generation from NAD (P) H

oxidase and the subsequent re-

dox-sensitive gene expression via

a cAMP-dependent mechanism,

suggesting that ADM has protec-

tive effects against pro-oxidant

stimuli(78).

Much of great interest about

microalbuminuria derives from

the fact that albumin excretion is

a risk factor for renal failure(79)

particularly for persons with dia-

betes mellitus and/or hyperten-

sion(80). It predicts the onset of

overt renal disease in diabetic pa-

tients and reflects glomerular dys-

function(80).

The results of the present work

regarding effects of adrenomedul-

lin on diabetic nephropathy in

rats as demonstrated in table (1).

The combination of ADM and vita-

min E & C showed significant de-

crease in UAE in comparison to

the ADM treated group alone.

Also, there was no significant

changes of glucose level between

untreated and ADM treated dia-

betic groups, in comparison to DM

group, the DM + vitamins E & C

and ADM + vitamins E & C groups

showed significant decrease in

glucose level but with no signifi-

cant difference between the two

groups. No significant difference

in serum creatinine between all

groups. A greater increase in the

urinary albumin excretion (UAE)

was observed in the diabetic group

(group II) than in groups treated

with ADM and vitamins E and C.

This demonstrated the occurance

of early stage diabetic nephropa-

thy in diabetic groups and these

results were inagreement with

O'Brien et al(81) and Tsuruda &

Burnett(82), who revealed that dia-

betic mice exhibit significant in-

creases in the NADPH oxidase ex-

pression and lipid peroxidation

product formation in the kidneys.

The presence of increased lipid

peroxidation products in the glom-

eruli exhibited a positive correla-

tion with the presence of mesan-

gial matrix expansion. The
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endogenous adrenomedullin plays

an important role in protecting

against oxidative stress in the kid-

neys via the suppression of

NADPH oxidase and can prevent

glomerulosclerosis. Also the oxida-

tive stress can induce adrenome-

dullin production(83), and it is

possible that adrenomedullin in-

creases in patients with diabetes

to counterbalance increased oxidative

stress. Indeed, increased oxidative

stress is associated with elevated

plasma levels of adrenomedullin

in hypertensive diabetic patients.

The induction of adrenomedullin

by high levels of glucose is depen-

dent on PKC activation, while PKC

also activates NADPH oxidase via

translocation of p47phox and

p67phox to the membrane compo-

nents and produces oxidative

stress that further increases adre-

nomedullin production. Moreover,

it is possible to assume that en-

dogenous adrenomedullin exerts a

negative feedback action on oxida-

tive stress via the suppression of

NADPH oxidase(84).

The study by Brownlee(85) dem-

onstrated that albuminuria (UAE)

are more severe in the diabetic rats

than in the control one and UAE

was decreased significantly in STZ

– induced diabetic rats treated with

ADM and that was in accordance

to our results shown in group III.

Moreover, there were significant

decrease in UAE in STZ – induced

diabetic rats received ADM, α-

tocopherol succinate (vitamin E)

and ascorbic acid (vitamin C)

more than STZ – induced diabetic

rats treated with ADM only. There-

fore, this study hypothesizes that

endogenous adrenomedullin in di-

abetes may act to protect against

the development of diabetic neph-

ropathy. This is supported by evi-

dence showing that the genetic

predisposition to develop diabetic

nephropathy is associated with the

microsatellite DNA polymorphism

of the adrenomedullin gene(86).

On the other hand, adrenome-

dullin could also play a regulatory

role in the endocrine function of

the kidney. It has been reported

by Jensen et al.(87) that the level

of local angiotensin II is increased

in the kidneys of diabetes, al-

though the circulating levels of re-

nin are normal or even low in dia-

betic patients. Some reports have

demonstrated that adrenomedul-

lin increases the plasma renin
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concentration and also increases

the release of renin from isolated

perfused kidneys as well as from

primary cultured granular cells.

On the other hand, chronic adre-

nomedullin administration in

Dahl salt-sensitive rats inhibits

increases in the plasma renin con-

centration, the aldosterone level,

and the renal tissue angiotensin II

levels. Studies by Charles et al.(88)

raise the hypothesis that adre-

nomedullin counteracts the patho-

logical activation of JGA and the

renal renin-angiotensin system in

diabetes and hypertension.

Furthermore, the ADM + vita-

mins E & C treated group showed

significant increase in catalase en-

zyme (CAT) in comparison to the

DM+ADM and DM+vitamins E & C

treated alone with no significant

differences in SOD and glutathi-

one in combination group in com-

parison to DM+ADM or DM + vita-

mins E & C respectively.

Correlation & regression analy-

sis of the parameters in table (4)

showed that with the increase of

UAE, KW, MDA, the SOD, CAT

and glutathione in plasma were

decreased.

Regarding vitamin C and dia-

betic nephropathy, serum vitamin

C concentrations have been re-

ported to be low in diabetic pa-

tients(89). Although reduced con-

centrations of vitamin C were

reported in type 2 diabetic reti-

nopathy(90), the concentrations of

serum vitamin C in type 2 diabetic

patients with diabetic nephropa-

thy have not been previously re-

ported. Kenzo et al.(91) reported

that no correlation was found be-

tween serum vitamin C levels and

urinary albumin excretion levels

in patients with diabetes. In con-

trast to this opinion, Li et al.(92)

suggested that  vitamin C protect

renal lesions in diabetic nephropa-

thy by inhibiting expression of

type IV collagen.

Regarding vitamin E and diabetic

nephropathy, Bursell et al.(93)

proved that the oral vitamin E

treatment normalized elevated

baseline creatinine clearance in

diabetic patients with type 1 dia-

betic without inducing a signifi-

cant change in glycemic control in

an 8-month randomized double-

masked. This not consistent with

the finding in present study which

demonstrated that no significant
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difference in serum creatinine be-

tween all groups. Furthermore,

Hirnerová  et al.(94) confirmed

that the treatment with vitamin E

favorably decreases microalbumi-

nemia in diabetic nephropathy

which was in agreement to this

present study .

Gaede et al.(95) reported that

vitamins E and C combination sig-

nificantly improved Type 2 dia-

betes .This is in agreement with

this work, it was founded that

group treated with vitamins E and

C and group treated with combi-

nation with ADM reduce blood

glucose level. 

In contrast, Ceriello(96) report-

ed that vitamin E have failed to

show beneficial effect on diabetic

complication  and high dose of vi-

tamin E fail to prevent albuminu-

ria while lower doses exacerbate

renal injury(97). 

Also, in contrast to results of

present study, are those of Blum

et al.(98) who reported that antiox-

idant supplementation studies

have shown conflicting results in

endothelial function and renal

function outcomes in diabetic pa-

tients (Antioxidants per se have

demonstrated minimal renoprotec-

tion in humans despite positive

preclinical research findings. How-

ever, the classical antioxidants,

such as vitamins E and C, do not

appear to be helpful(96). Some

clinical evidences for the effective-

ness of antioxidants on the treat-

ment of diabetic nephropathy

have not been established and

there are several reports that indi-

cated the absence of improvement

and even worsening of diabetic

nephropathy with antioxidant

treatment(99). 

Since oxidative stress appears

to play an important role as an

early etiologic factor in diabetic

nephropathy and later progression

so it is suggested that combina-

tion of antioxidant therapy as one

of the most important treatment

strategies for diabetic nephropa-

thy for slowing of diabetic neph-

ropathy before reaching to end

stage renal disease.

ConclusionConclusion
Increased lipid peroxidation

and decreased antioxidant en-

zymes exist in diabetic rats which

promote the progression of diabet-
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ic nephropathy. Combination be-

tween Adrenomedullin and vita-

mins E and C may decrease lipid

peroxidation and increase the an-

tioxidant enzyme level as well as

decrease blood glucose to protect

glomeruli from oxidative injury

but of course, needs to be proven

in clinical trials studies for clarifi-

cation of the pathogenesis of dia-

betic nephropathy and develop-

ment of novel and effective

therapeutic strategies which are

therefore high priorities.

Ethical approval: Ethical approval: The study was

performed in accordance with the

ethical standards of the "local med-

ical committee" of faculty of medicine

in Mansoura University, Egypt.
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IntroduIntroductioction
Melatonin (N-acetyl-5 methoxy

tryptamine) is synthesized within

the pineal gland from tryptophan

by N acetyl transferase enzyme,

yet, it induces sleep resembling

the natural type(1). However, the

exact mechanism by which melat-

onin helps people to sleep is not

yet settled, but there are two pos-

sible mechanisms; firstly, it may

alter the circadian rhythm, shift-

ing the time of normal sleep to

more desirable time of day, and

POTENTIAL PROTECTIVE EFFECT OFPOTENTIAL PROTECTIVE EFFECT OF

MELATONIN ON ACETAMINOPHEN-INDUCEDMELATONIN ON ACETAMINOPHEN-INDUCED

HEPATOTOXICITY IN ALBINO RATSHEPATOTOXICITY IN ALBINO RATS

Ahmed A. El-Gendy Ph.DAhmed A. El-Gendy Ph.D
Department of Medical Physiology

Faculty of Medicine, Mansoura University, Egypt

AbstractAbstract
Aim of the work:Aim of the work: The present work was conducted to determine the

protective effect of the melatonin hormone on liver cellular damage in-
duced by acetaminophen. 

Material & Methods:Material & Methods: The material of the study consisted of 50 male
albino rats classified into 5 equal groups. The first group was the nor-
mal control group, the second was the acetaminophen induced liver
damage group, the third was the melatonin treated group, the fourth
was the combined melatonin and acetaminophen treated group and
lastly the fifth was the melatonin pretreated group.

Results:Results: It was found that acetaminophen administration to the rats
produced considerable effects on the studied liver parameters (SGPT,
SGOT and serum bilirubin).Melatonin treatment alone resulted in no ef-
fect on the normal hepatic functions. Melatonin given before and/
during exposure to acetaminophen proved to have a cytoprotective effect
on induced liver damage as evidenced by normalization of liver function
tests.

Conclusion:Conclusion: There is a protective effect of melatonin on acetamino-
phen-induced hepatotoxicity in albino rats.
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secondly, it may have a direct

sleep inducing effect(2).

On the other hand, melatonin

is the most potent free radical

scavenger. It acts as antioxidant

by stimulating glutathione peroxi-

dase activity in tissues, which me-

tabolize reduced glutathione to its

oxidized form, so it converts hy-

drogen peroxide (H2O2) into water

thereby reducing generation of hy-

droxyl radicals by eliminating its

precursors(3). Also the role of free

radicals in liver cell injury was de-

scribed by(4) who stated that free

radicals can disrupt lysosomal

membrane by their action on poly-

unsaturated fatty acids present in

lysosomal membrane leading to

release of lysosomal enzymes

which have important role in the

pathogenesis of hepatotoxicity,

thus the use of appropriate anti-

oxidants for the treatment of liver

cell injury may be rationalized(5).

Neri et al.,(6) showed that melato-

nin increased production of tumor

necrosis factor alpha, interferon

gamma and interleukin-2 which

are part of immune defense mech-

anisms against injury and cancer.

Results by(7) indicate that melato-

nin exerts a therapeutic effect on

CCl4-induced acute liver injury in

rats, possibly through its antioxi-

dant action.

The liver is one of the most im-

portant organs of the body. It is

essential for the metabolism of

carbohydrates, fats, proteins, min-

erals, vitamins, hormones and

drugs(8,9).

The heptotoxicity of acetamino-

phen (paracetamol) overdose de-

pends on the metabolite by the he-

patic mixed function oxidases(10).

There is evidence that an increase

in cytosolic Ca+2 is involved in ac-

etaminophen hepatotoxicity(11).

        

The intracellular free calcium

concentration in hepatocytes is

controlled by active transport of

these ions across the mitochon-

dria, endoplasmic reticulum and

the plasma membrane(12). The he-

patic mitochondria are protected

against high cytosolic calcium lev-

els by the presence of glutathione,

but became permeable to calcium

when oxidative events convert glu-

tathione (GSH) to oxidized glutath-

ione (GSSH)(13). The active trans-

location of Ca+2 through the

plasma membrane is mediated by
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Ca+2 ATPase which appears to be

critically dependent on the glu-

tathione status of the cell for its

activity(14). Impairement of this

activity causes imbalance between

passive influx of Ca+2 and its ac-

tive extrusion from the cell, resulting

in intracellular accumulation(15).

Calcium channels are macromo-

lecular proteins traversing the lip-

id bilayer of membrane(16). This

directed me to search about the

potential use of melatonin as a

protective agent against lipid per-

oxidation and hepatotoxicity in

vivo by its potent hydroxyl radical

and free radical scavenger effect. 

The aim of the present work is

to clarify the protective effect of

melatonin in acetaminophen - in-

duced liver cell damage.

Materials and MethodsMaterials and Methods
Animals:Animals:

The present work was carried

out on 50 healthy male Sprague-

Dawley rats, weighing 200-250

grams. All animals were pur-

chased from Vaccine and Immuni-

zation Authority (Helwan, Cairo,

Egypt) and kept under similar

housing conditions (Animal

House, Medical Physiology Depart-

ment, Faculty of Medicine, Man-

soura University, Egypt) in stan-

dard cages in groups of four to six

animals per cage under controlled

conditions (temperature 25±1 ºC,

and a 12:12 light/dark cycle),

with free water and food access for

1 week for acclimatization. All ex-

perimental procedures were ap-

proved by Medical Research Ethi-

cal Committee of Mansoura

University, Egypt. The animals

were divided into 5 groups as fol-

lows:

Group  I  (10  rats):Group I (10 rats): The normal

control.

Group II (10 rats):Group II (10 rats): (Acetamino-

phen treated): Acetaminophen

(Paracetamol tablet= 500mg) treat-

ed group to induce experimental

liver damage and acute hepatic

necrosis. This is done by intragas-

tric administration of acetamino-

phen powder dissolved in 0.5 ml

of distilled water in a dose of 700

mg/kg(10).

Group  III  (10  rats):  (Melato-Group III (10 rats): (Melato-

nin-treated):nin-treated): This group received

intragastric melatonin(Sigma-USA)

only in a dose of 4 mg/kg daily(17)

for 3 consecutive days.
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Group IV (10 rats): Group IV (10 rats): (Combined

melatonin and acetaminophen):

This group received combined ace-

taminophen and melatonin in the

previous doses simultaneousely

for 3 days consecutively.

Group  V  (10  rats):Group V (10 rats): (A melato-

nin pretreated): This group re-

ceived intragastric melatonin in a

dose of 1 mg/kg/d for 2 weeks be-

fore acetaminophen-induced he-

patotoxicity(18), during and after

acetaminophen exposure. Six hours

after the last administration, the

animals were sacrificed and blood

was collected to estimate:

1- Serum Glutamic Oxaloacetic

and Pyruvic Transaminase (SGOT

& SGPT)(19).

2- Total serum bilirubin(20).

In addition, liver tissues were

taken for measuring the following

parameters:

1- Malondialdehyde (MDA) lev-

el(21).

2- Glutathione peroxidase ac-

tivity level(22).

3-Plasma prostaglandin E2

(PGE2) was estimated by using ti-

terzyme PGE2 enzyme immunoas-

say kit, manufactured by Perspec-

tive Biosystems.

Statistical analysis:Statistical analysis:

Kruskal-Wallis non - parametric

analysis of variants (ANOVA) was

used to test for between groups

variability, while Mann-Whitney u

test was used to test for difference

between each two groups in all

variables. P value was considered

significant if less than 0.05(23).

ResultsResults
The effects of acetaminophen

on the liver functions showed a

significant increase in SGOT,

SGPT and serum bilirubin as com-

pared to the control group (Table

1 & Figure 1). Melatonin alone

had no significant effect on the liv-

er function tests. Melatonin ad-

ministration with acetaminophen

or prior to it significantly protect-

ed the liver against the disturbed

functions in comparison to ace-

taminophen treated group as

shown in table 1 & figure 1.

Regarding table 2 & figure 2, it

was found that acetaminophen

administration resulted in signifi-

cant increase in liver MDA level

whereas it produced significant

decrease in liver glutathione peroxi-

dase activity and significant increase

in PGE2. Furthermore, melatonin
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administration resulted in signifi-

cant decrease in liver tissue MDA

and produced significant increase

in glutathione peroxidase activity

and significant increase in PGE2. 

By these results, pretreatment

and combined treatment with me-

latonin provided a significant pro-

tection against the acetaminophen

- induced hepatotoxicity. 

Table (2): Effect of acetaminophen, melatonin, combined and pretreated with melato-
nin and acetaminophen on liver tissue malondialdehyde (MDA) and glu-
tathione peroxidase activity levels and plasma PGE2 levels (mean±SE).
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DiscussionDiscussion
The present work was conduct-

ed to clarify the effect of melatonin

administration on experimentally in-

duced liver injury before and/or dur-

ing exposure to acetaminophen.

Charlos et al.,(24) showed that

with acetaminophen overdose, more

drug undergoes conversion to the

electrophilic metabolites. N.acetyl-

benzoquinone imine (NAPQI), cat-

alyzed by CYP 450(25), excessive

generation of NAPQI results in de-

pletion of hepatic reduced glutath-

ione(GSH), covalent binding to cel-

lular macromolecules, and ultimately

liver injury(26).

In the present study, the ace-

taminophen treated group showed

a significant increase in the hepatic

serum glutamic oxaloacetic(SGOT)

and pyruvic transaminases(SGPT)

and total serum bilirubin. Mitochon-

drial oxidant stress and peroxyni-

trite formation have been implicat-

ed in the pathophysiology of

Fig.1:  Fig.1: Effect of acetaminophen, melatonin, combined and pretreated with melato-
nin and acetaminophen on some liver function tests.

Fig.2:  Fig.2: Effect of acetaminophen, melatonin, combined and pretreated with melato-
nin and acetaminophen on liver tissue malondialdehyde (MDA) and glutath-
ione peroxidase activity levels and plasma PGE2 levels.
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acetaminophen-induced (AAP-

induced) liver injury and lipid per-

oxidation (LPO) might be involved

in the injury mechanism(27). An

overdose of the analgesic drug ac-

etaminophen (AAP) can lead to se-

vere liver injury in humans and in

experimental animals. Although

the mechanism of this injury is

still not entirely clear. It is undis-

puted that the metabolism of a

fraction of the AAP dose by the

P450 system is the initial step of

the injury process(28). The prod-

uct of this reaction is a reactive

metabolite presumably N-acetyl-p-

benzoquinone imine (NAPQI)(29),

which is detoxified by glutathione

(Mitchell et al., 1973). However, if

the formation of the reactive me-

tabolite exceeds the capacity of liv-

er glutathione, NAPQI will bind to

cellular proteins(28). Over the

years, a number of proteins were

identified that were modified by

NAPQI  binding(30). There is in-

creasing evidence to suggest that

protein binding is an initiating

event of cell injury which can be

amplified through secondary pro-

cesses(31). One of these secondary

effects of reactive metabolite for-

mation and protein binding is mit-

ochondrial dysfunction(32), which

results in ATP depletion and oxi-

dant stress(33). Superoxide gener-

ated in mitochondria after AAP

overdose can dismutate to form

molecular oxygen and hydrogen

peroxide, which is then reduced to

water by glutathione peroxidase

using electrons from GSH. The

fact that mitochondrial glutathi-

one disulfide (GSSG) levels in-

crease substantially after AAP

treatment is strong evidence for

the increased hydrogen peroxide

formation in mitochondria(34), al-

though extramitochondrial sourc-

es of reactive oxygen cannot be ex-

cluded.

On the other hand, superoxide

can react with nitric oxide (NO) to

form the potent oxidant peroxyni-

trite(35). The rate constant of the

reaction between superoxide and

NO is several times higher than

the rate constant of superoxide

dismutation with or without catal-

ysis by superoxide dismutase(35).

Thus, an increased formation of

superoxide in the presence of

equimolar levels of NO can lead to

increased formation of peroxyni-

trite in addition to hydrogen per-

oxide generation. Nitrotyrosine is

a footprint for peroxynitrite forma-
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tion(36). Indeed, nitrotyrosine pro-

tein adducts can be detected in

vascular endothelial cells and pa-

renchymal cells after AAP over-

dose before cell injury, i.e., the loss

of endothelial cell barrier function

(hemorrhage) and ALT release, is

observed(37). Administration of

pharmacological doses of glutathi-

one accelerated the recovery of

mitochondrial glutathione levels,

which effectively scavenged most

of the peroxynitrite and protected

against cell injury(38). These data

suggested that peroxynitrite is a

critical mediator of AAP hepatotox-

icity(38). Both hydrogen peroxide

(through hydroxyl radical forma-

tion by iron-catalyzed Fenton re-

action) and peroxynitrite (through

hydroxyl radical–like decomposi-

tion products) can initiate lipid

peroxidation(39), which can lead to

oncotic necrosis of liver cells. Fur-

thermore, inhibition of peroxyni-

trite formation by inhibitors of ni-

tric oxide synthase was associated

with an increase in lipid peroxida-

tion after AAP treatment(40).

The effect of melatonin on nor-

mal liver functions was studied in

the present work and no changes

had been observed. This is in accord

with the results obtained by(5).

In this study, a cytoprotective

action of melatonin in acetamino-

phen induced liver injury has

been demonstrated. Melatonin

treatment before and/or during

exposure to acetaminophen pro-

vided protection against the in-

crease in hepatic enzymes and to-

tal serum bilirubin. These findings

were in agreement with(41), where

the antioxidant effect of melatonin

were shown to prevent cell death

caused by increase free radicals

and by turn increase cytosolic and

mitochondrial calcium content.

The present work has shown

that acetaminophen - induced he-

patotoxicity was accompanied by

significant increase in serum MDA,

decrease glutathione peroidase ac-

tivity and significant increase in

plasma PGE2 in comparison with

control group. The significant in-

crease in serum MDA is in agree-

ment with finding of(42), who dem-

onstrated augmented level of lipid

peroxidation and defects in antiox-

idant systems in liver cell injury in

rats. The increase in plasma PGE2

is in agreement with the results

obtained by workers, who suggest-



255255

Benha M. J.

Vol. 31  No 1  Jan.  2014

ed that PGs may be important me-

diators of many inflammatory pro-

cesses and cell injury(43).

Regarding the effects of melato-

nin on parameters relevant to the

antioxidant activity, it was shown

that liver malondialedhyde (MDA)

level were significantly lower in

groups III, IV and V compared to

Groups I and II. This was attribut-

ed to its neutralizing effect on lipid

free radicals thus breaking the

chain of reactions where by lipid

free radicals oxidize other fatty ac-

ids with reduction in the level

malondialedhyde being the prod-

uct of lipid peroxidation(44).

On the other hand, melatonin

produced significant increase in

liver glutathione peroxidase activi-

ty. The results of present study

concerning antioxidant effect ob-

tained by melatonin were consis-

tent with those obtained by(45). 

Furthermore, the significant in-

crease in plasma PGE2 observed

in this study, could be explained

by the findings of(45) who reported

that melatonin depresses 5-lipo-

oxygenase pathway, thus, in turn

it may increase the cyclo-

oxygenase pathway and hence PG

production.

However, melatonin caused sig-

nificant increase in GSH activity,

this increase could be attributed

to the ability of melatonin to lower

the glycosylation of proteins and

thus increase the activity of glu-

tathione peroxidase so increase

the level of glutathione, the sub-

strate upon which glutathione

peroxidase enzyme acts thus in-

creases its activity(46). Another

mechanism by which melatonin

can increase GSH level is by in-

creasing its production through

increasing the level of mRNA so

stimulating gene expression(47).

From the previous results it

could be noticed that melatonin is

a more potent antioxidant as indi-

cated by the more reducing effect

on MDA, increasing glutathione

peroxidase activity, increasing

PGE2 and improvement of liver

function tests after induction of

hepatotoxicity by acetaminophen. 

Ethical approval: Ethical approval: The study was

performed in accordance with the

ethical standards of the "local med-

ical committee" of faculty of medicine
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AbstractAbstract
Thyroid cancers represent approximately 1% of new cancer diagnos-

es each year. In Egypt, thyroid cancer constitutes 30% of endocrine ma-
lignancies. The  aim  The aim of the present study to detect differences in out-
come between different types of thyroid cancer including the
differentiated types (PTC and FTC) and the other types and to correlate
the survival to epidemiological characters, histopathological features .

This retrospective study reviewed 584 patients with histologically
proven thyroid carcinoma during period from 2002 to 2011 with long
term follow up. 

Our results results showed that the papillary thyroid cancer accounting for
74.1% of the patients followed by follicular thyroid cancer which repre-
sented about 12.5% of the cases. Univariate analyses showed that old
age, extrathyroid extension, large primary tumour size, distant metasta-
ses, involvement of lymph nodes and anaplastic carcinoma are signifi-
cantly poor prognostic factors. Multivariate analysis showed that only
the large primary tumour size, distant metastases, involvement of
lymph nodes and tumour types retained the independent prognostic
features.In PTC patients’ series, old age, extrathyroid extension, large
primary tumour size, distant metastases and involvement of lymph
nodes were significantly poor prognostic factors.

In Conclusion:In Conclusion: The prognosis of thyroid carcinoma in Egypt is simi-
lar to what happens worldwide. FTC patients showed significantly poor-
er survival than PTC.  The significant prognostic factors are different be-
tween the two types. Although the distant metastasis is the most
important factor in both types, PTC prognosis is widely and significantly
affected by the age and extrathyroid extension in comparison to FTC.

Keywords:Keywords: Thyroid cancer, Papillary, Follicular.
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IntroduIntroductioction
Thyroid cancers represent ap-

proximately 1% of new cancer di-

agnoses each year. The incidence

of thyroid cancer has increased

continuously over the last three

decades on every continent except

Africa, which is most likely due to

insufficient screening[1]. Moreover,

the increased incidence is mostly

observed for small tumours, and

the mortality rate for patients with

thyroid cancer during the same

period remained unchanged[2].

The average incidence of thy-

roid cancer in American women

and men is 14.1 and 4.9 per

100,000 residents per year, re-

spectively. The corresponding

rates in European women and

men are 12.9 and 5.0 per 100,000

residents per year, respectively[3].

In Egypt, thyroid cancer consti-

tutes 30% of endocrine malignan-

cies and 12-49% of head and neck

tumours.  It was also stated that

thyroid cancer represents 1.5% of

all cancers in Egypt. The rate

among Egyptian females is

0.0027% with female to male ratio

is less than 3[4]. 

Differentiated Thyroid carcino-

ma (DTC) is including two histo-

logical types,  these are papillary

carcinoma (PTC) and follicular

carcinoma (FTC). Differentiated

thyroid carcinoma was analyzed

as a single group for clinical stud-

ies investigating prognostic factors

and prognosis of patients. Howev-

er, biological behaviors of these

two carcinomas significantly dif-

fer. PTC frequently metastasizes to

the regional lymph nodes and can

show a high incidence of signifi-

cant extrathyroid extension to ad-

jacent organs. In contrast FTC

more frequently metastasizes to

distant organs such as the lung,

bone, and brain than PTC[5]. 

Approximately 80-85% of all

thyroid malignancies are PTCs. In

addition to the classic form of

PTCs, several morphologic vari-

ants, usually classified as 'biologi-

cally aggressive', have been identi-

fied; diffuse sclerosing, tall cell,

columnar cell, solid/trabecular

and insular variants[6]. However,

recent works show that some of

these variants (sclerosing and tall

cell) are not related to poor out-

come per se, but that tumour

prognosis is rather dependent on

the presence of aggressive features
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including extracapsular and vas-

cular invasion, larger tumour size

and the presence of distant metas-

tases[7,8]. FTC is the second most

frequent subtype accounting for

approximately 10-15% of all thy-

roid cancers[6].

There were another types of thy-

roid cancer including; anaplastic

(ATCs) and medullary thyroid car-

cinomas (MTCs). ATCs are derived

from thyroid epithelial cells, where-

as MTCs are derived from calcitonin-

secreting parafollicular cells. MTCs

account for 3-4% of all cases of

thyroid cancer[9]. They are often

hereditary and frequently due to RET

proto-oncogene mutations[10].

ATCs account for 1-2% of all thy-

roid cancers[11]. Primary lympho-

mas and sarcomas are rare[12].

The behavior of differentiated

thyroid cancer can range from an

indolent, clinically insignificant dis-

ease found incidentally with good

prognosis in most cases are differ-

entiated thyroid cancer, which is

associated with a high 10-year

survival rate (90 to 95%)[13].

Unlike most cancers, differen-

tiated thyroid cancer recurrence

does not necessarily correlate with

increased risk of mortality. This is

particularly demonstrated in

young patients who have higher

rates of local recurrence but low

mortality risk. Several clinical fea-

tures enable initial risk stratifica-

tion, including patient age, size of

the primary tumour, histology,

gross extra-thyroidal extension,

completeness of resection, involve-

ment of the cervical lymph nodes,

or distant metastasis[12].

Thyroid diseases are more prev-

alent in women particularly between

puberty and menopause and car-

cinomas of the thyroid are more

frequent in women than in men.

The increased risk is also seen in

women taking oral contraceptive

pills and in pregnant women.

These epidemiological data sug-

gest a role of estrogen in the path-

ogenesis of thyroid diseases[14].

The aim of the present study

was to detect differences in out-

come between different types of

thyroid cancer including the dif-

ferentiated types (PTC and FTC)

and the more aggressive type in-

cluding the medullary and ana-

plastic variants and to correlate



264264

Rasha M. Abdel-Latif

the survival to epidemiological

characters, histopathological fea-

tures.

Patients and MethodsPatients and Methods
This retrospective study re-

viewed 584 patients with histologi-

cally proven thyroid carcinoma

during period from January 2002

to December 2011. The study was

carried out at the Clinical Oncolo-

gy &Nuclear Medicine Depart-

ments, Mansoura University Hos-

pital.

Data were collected from the

files of patients in our depart-

ment. The studied variables were

data regarding general character-

istics of patients including: age,

sex, primary tumour size, number

and multifocality of the primary

lesion, type of thyroid carcinoma,

subtypes of papillary thyroid car-

cinoma and follicular carcinoma,

associated non- neoplastic lesions,

extrathyroid extension, the num-

ber of lymph node metastasis, dis-

tant metastasis, TNM stage, type

of surgical resection, redosurgery

if was done, postoperative treat-

ment, follow up of the patients,

type of local recurrence (lymph

node or at the thyroid site), pres-

ence or absence of metastasis,

treatment modalities and survival

including overall survival and dis-

ease free survival (OAS and DFS

respectively).

Histological types of thyroid

carcinoma were determined ac-

cording to the system of World

Health Organization[15]. TNM

staging system was performed for

these cases according to The

American Joint Committee on

Cancer[16]. 

Surgical treatment was done ei-

ther hemi-thyroidectomy, near or

subtotal thyroidectomy. Redo-

surgery (completion thyroidecto-

my) was done in cases with post-

operative big residual.  Lymph

node dissection was done in posi-

tive lymph node cases. Palliative

resection was done in non-

resectable cases.

Postoperative treatment con-

sisted of radioiodine ablation (80-

120 mCi) in patients undergoing

at least a near-total thyroidectomy

and thyroxine suppression thera-

py in differentiated thyroid carci-

noma. Chemotherapy was used in

medullary, anaplastic, some cases
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in metastatic or non-resectable

differentiated thyroid cancer.  Ra-

diotherapy was used in postopera-

tive treatment in medullary thy-

roid cancer, whereas palliative

radiotherapy was used in meta-

static differentiated thyroid and

anaplastic carcinoma.

Follow up of patients was done

by means of three to six monthly

outpatients' returns in first 5

years and then every 1-2 years.

Follow up included physical exam-

ination, biochemistry tests for thy-

roid hormones assessments, thy-

roid stimulating hormone (TSH),

and thyroglobulin levels, ultraso-

nography of the neck. whole body

iodine scan (WBI 131Scan) every 6

months till it will become free

twice then every year,  radiological

studies (including chest X-ray, ab-

dominal ultrasound and bone scan,

when indicated) were employed for

detection of relapse. The survival

data (overall survival, disease free

survival) were retrieved from the

archive of Clinical Oncology and

Nuclear Medicine Department. 

DFS was calculated from the

date of surgery till the date of re-

currence (either local or distant)

and OAS was calculated from the

date of diagnosis till the date of

death of the patient. Mean follow-

up time was 44 months.

Statistical analysis:Statistical analysis:

Data was analyzed by using

Statistical Package for Social Sci-

ences (SPSS Inc., Chicago, IL,

USA) program version 16. Survival

curves were estimated by the Ka-

plan-Meier method with a log rank

test toassess significance. Multi-

variate Cox proportional hazard

regression models were used to

evaluate any independent prog-

nostic effect of the variables with

95% confidence interval. A p-value

of <0.05 was considered to reflect

a significance.

ResultsResults
The records of unselected 584

patients with histologically proven

thyroid carcinomas were reviewed

and retrospectively analysed.  Of

these patients, 31 % were males

and 69% were females with an age

range (3-84) years and mean of

(43.1±15.339) years. The patients’

characteristics are summarized in

(Table 1). 54.3% of patients were

more than 45 years of age, 37.3%

showed lymph node involvement
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while 8.7% and 7.9% developed

distant metastasis and extrathyr-

oid extension respectively. 6.7% of

the tumours were multifocal in

distribution.

The papillary thyroidcancer was

the most prevalent type accounting

for 74.1% of the patients followed

by follicular thyroid cancer which

represented about 12.5% of the cases.

The anaplastic and medullary var-

iants demonstrated smaller per-

centage of 7.9% and 5.5% respec-

tively. Forty nine patients died

during the follow up period (8.4%).

Prognostic  features  in  thePrognostic features in the

whole series;whole series;

Univariate analyses of various

prognostic factors in the whole pa-

tients series using log rank test

are summarised in table one.Our

results showed that old age, ex-

trathyroid extension, large pri-

mary tumour size, distant metas-

tases, involvement of lymph nodes

and anaplastic carcinoma are sig-

nificantly poor prognostic factors

in the whole patient series (Table

1). The Kaplan Meier plots for the

tumour types in relation to the

overall survival are shown in (Fig

1-3).

Multivariate COX hazard analy-

sis showed that only the large pri-

mary tumour size, distant metastases,

involvement of lymph nodes and

tumour types retained the indepen-

dent prognostic feature (Table 4).

Papillary thyroid cancer:Papillary thyroid cancer:

Univariate analyses of various

prognostic factors in the PTC pa-

tients’ series using log rank test

are summarised in table two. Our

results showed that old age, ex-

trathyroid extension, large pri-

mary tumour size, distant metas-

tases, involvement of lymph nodes

are significantly poor prognostic

factors (Table 2).

Multivariate COX hazard analy-

sis showed that only patients age

(HR=5.943, 95% CI=1.237-28.650,

p=0.026), distant metastases

(HR=12.968, 95% CI=3.924-42.854,

p<0.001) and the extrathyroid ex-

tension (HR=3.527, 95% CI=1.070-

11.626, p=0.038) are independent

prognostic factors of survival.

Follicular thyroid cancer:Follicular thyroid cancer:

Univariate analyses of various

prognostic factors in the FTC pa-

tients’ series using log rank test

are summarised in table 3. Our
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results showed that only the dis-

tant metastases and degree of tu-

mour invasion are significantly

poor prognostic factors in the FTC

patient series (Table 3). None of

them retained independence in

multivariate analysis in our pa-

tients’ series.
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Fig.1: Fig.1: Kaplan Meier plot for the tumour types in relation to the overall survival.

Fig.2:  Fig.2: Kaplan Meier plot for the tumour types (PTC and FTC) in relation to the
overall survival.
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DiscussionDiscussion
Approximately 80-85% of all

thyroid malignancies are papillary

cancers[6]. Follicular carcinoma is

the second most common type ac-

counting for 10-15% of all thyroid

cancers. Other uncommon types

of thyroid cancer include anaplas-

tic and medullary thyroid carcino-

mas. Anaplastic carcinoma de-

rived from thyroid epithelial cells

and account for only 1-2% of thy-

roid cancer, while medullarycanc-

er is derived from the parafollicu-

lar cells and account for 3-4%[11].

In agreement with our results,

these incidence show close simi-

larity to the current study regard-

ing the tumour type distributio-

nindicating  that thyroid cancer

patients in Egypt show no noticea-

ble differences in incidence and

distribution.

Although the papillary and fol-

licular carcinomas are derived

from the follicular cells, however,

the biological behaviors of these

two carcinomas significantly dif-

fer. PTC frequently presented with

regional lymph nodes metastases

and can show a high incidence of

significant extrathyroid extension.

In contrast FTC more frequently

metastasizes to distant organs such

as the lung, bone, and brain[5].

Fig.1:  Fig.1: Kaplan Meier plot for the tumour types (MTC and ATC) in relation to the
overall survival.
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Our results showed that, the sig-

nificant prognostic factors are dif-

ferent between the two types. Al-

though the distant metastasis is

the most important factor in both

types, PTC prognosis is widely and

significantly affected by the age,

lymph node metastases, and  ex-

trathyroid extension in compari-

son to FTC which is affected by

extrathyroid extension.

In conclusion, our study, the

prognosis and biological behaviour

of thyroid carcinoma in Egypt is

similar to what happens world-

wide. FTC patients showed signifi-

cantly poorer survival that PTC.

The significant prognostic factors

are different between the two

types. Although the distant metas-

tasis is the most important factor

in both types, PTC prognosis is

widely and significantly affected

by the age and extrathyroid exten-

sion in comparison to FTC. 
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AbstractAbstract
Background:Background: Esophageal cancer is the ninth most common cancer

worldwide and is highly malignant. The prognosis for patients with T3
or T4 lymph node positive disease is particularly poor. CRT with con-
current cisplatin and 5FU is associated with grade 3 or 4 toxicity in
93% of patients, excessive toxicity significantly compromises patient
compliance

Objectives:Objectives: This study was performed to investigate the safety and
efficacy of concurrent chemoradiotherapy (CCRT) combined with an
orally active capcitabin plus cisplatin for locally advanced esophageal
cancer (LAEC).

Methods:Methods: Between July 2007 and May 2008, 30 patients with stage
III locally advanced inoperable esophageal cancer were enrolled in this
study. CCRT comprised 2 courses, a 30-Gy radiotherapy over 3 weeks
plus daily oral Capcitabin in a dose of (45 mg/m2/day) for 2 weeks and
24 hour Cisplatin infusion (50 mg/m2) on day 8. An identical course
administered after a 3-weeks break. 

Results:Results: The overall survival rate was 60% at 12 months while the
overall progression free survival rate was 40% at 12 months. Endoscop-
ic CR rate was 52.7%, PRR was 30.43% and progressive disease was de-
tected in 13.05%. The most frequent hematologic adverse event was
grade III and IV neutropenia (50%).

Conclusion:Conclusion: CCRT combined with capcitabin plus cisplatin showed
promising safety and efficacy. Potentially, this combination therapy
could become a baseline medication for patients with LAEC.
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IntroduIntroductioction
Esophageal cancer is the ninth

most common cancer worldwide

and is highly malignant (1). Al-

though advanced diagnostic tech-

niques have improved the detec-

tion of early-stage EC, locally

advanced and metastatic cases

are still encountered. Surgical re-

section is curative only during

early stages; local recurrence and

distant metastases remain proble-

matic after surgical resection of

advanced tumors[l]. The prognosis

for patients with stage T3 or T4

lymph node-positive squamous cell

carcinoma (SCC) is particularly

poor[2]. Multimodality approaches

based on preoperative chemother-

apy or preoperative and definitive

chemoradiotherapy (CRT) have

been evaluated as these interven-

tions allow locoregional control

and long-term survival in locally

advanced EC (LAEC)[1]. Random-

ized trials of CRT with cisplatin

and continuous 5-fluorouracil (5-

FU) infusion as a definitive, neo-

adjuvant treatment yielded a sig-

nificant survival benefit[3,4].

However, the prognosis for pa-

tients with LAEC remains disap-

pointing with a median survival

time (MST) of just 16.0 months [1-

4]. Additionally, CRT with concur-

rent cisplatin and 5-FU is asso-

ciated with grade 3 or 4 toxicity in

93% of patients[5], while 20% ex-

perience life-threatening side ef-

fects[3], and treatment-related mor-

tality amounts to 7%[6]. Excessive

toxicity significantly compromises

patient compliance. As progress in

LAEC treatment is limited, new

CRT regimens with good safety and

high efficacy are in demand. Most

patients prefer oral over intrave-

nous chemotherapy if efficacy is

maintained, so oral administration

is desirable. It is a fourth-generation,

novel, orally active fluoropyrimi-

dine with enhanced anticancer ac-

tivity and reduced gastrointestinal

toxicity[7]. The response rate (RR)

of gastric cancer to capcitabin is

higher and the incidence of toxici-

ty is lower compared with 5-FU[8].

Accordingly, 5-FU is superseded

by capcitabin in its efficacy in sol-

id tumors. Furthermore, as capcit-

abin enhances radiotherapy[9], it

could prove to be an effective

chemotherapeutic agent in CCRT.

Patients and MethodsPatients and Methods
Inclusion Criteria:Inclusion Criteria:

Between July 2007 and May
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2008, we enrolled 30 patients

from Clinical Oncology and Nucle-

ar Medicine Department and On-

cology Center Outpatient Clinics

to this study. Eligible patients had

pathologically confirmed LAEC,

defined as clinical stage III of can-

cer according to the International

Union against Cancer (UICC), tu-

mor-node-metastasis system (TNM),

were previously untreated, and >40

years of age[11]. Patients were re-

quired to have an Eastern Cooper-

ative Oncology Group performance

status of 0-2 and were able to take

capcitabin. They had adequate

bone marrow function (neutrophil

count >1,500/µl, platelet count

>100,000/µl, and hemoglobin >9

g/dl), adequate liver function (ser-

um bilirubin <1.5 mg/dl and ade-

quate renal function (serum crea-

tinine <1.2 mg/dl and blood urea

nitrogen <25 mg/dl), and an ex-

pected survival time >3-6 months.

Study Endpoints:Study Endpoints:

The primary endpoints were

evaluation of toxicity, clinical re-

sponse, and compliance with treat-

ment completion. Patients were con-

sidered to have completed treatment

if they received 2 courses each of

CCRT. Secondary endpoints were

overall survival (OS) and progres-

sion-free survival (PFS).

Evaluation before Treatment:Evaluation before Treatment:

At study entry, disease extent

was determined by physical exam-

ination, a barium swallow study,

upper digestive endoscopy, and

computed tomography (CT) scan-

ning. Similarly, TNM stage before

treatment was determined using

CT.

Treatment Schedule:Treatment Schedule:

The treatment schedule is out-

lined in figure 1. CCRT included 2

identical courses separated by a 3

weeks resting period. Treatment

courses comprised a 30-Gy radio-

therapy over 3 weeks (2 Gy per

fraction, 5 times a week), with dai-

ly oral, (45 mg/m2/day of capcita-

bin; for 2 weeks from day 1, and a

24-hour cisplatin infusion (50

mg/m2) on day 8. For patients

who showed an objective response

to CCRT, chemotherapy consisting

of (45 mg/m2/day; capcitabin for

2 weeks (starting on day 1) and a

24-hour cisplatin infusion (50

mg/m2) on day 8 was adminis-

tered followed by 21 days without

(4 cycles after end of the 21 days

cisplatin).
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Dose Modifications:Dose Modifications:

Dose adjustments were made

for capcitabin and cisplatin during

treatment if severe toxicity oc-

curred. For grade 3 hematologic

toxicity, the dose was reduced by

25% in the subsequent course.

For grade 4 hematologic toxicity or

grade 3 nonhematologic toxicity,

both chemotherapy and radiother-

apy were stopped. After toxicity

had resolved, reduced doses of

capcitabin (50%) and cisplatin

(75%) were administered in the

subsequent courses.

Radiotherapeutic technique:Radiotherapeutic technique:

Split-course radiotherapy was

delivered at 2 Gy per day up to a

total dose of 60 Gy using a 6- or

10-MV linear accelerator. The pri-

mary tumor with proximal and

distal margins <5 cm and the sur-

rounding regional nodes were

treated with 30 Gy over 3 weeks

period and another identical

course of radiotherapy after 3

weeks resting period, with op-

posed anteroposterior fields. Su-

praclavicular lymph nodes were

included in the field when the pri-

mary tumor was located above the

carina. Celiac nodes were included

for distal esophageal primary tu-

mors. The dose to the spinal cord

was limited to <45 Gy. 

Adverse  events  and  responseAdverse events and response

evaluations:evaluations:

Patients were hospitalized dur-

ing CCRT, hemogram and blood

biochemistry were examined twice

weekly. Ability to swallow, body

weight, performance status, and

related symptoms were checked.

Toxicity of treatment was evaluat-

ed according to the Common Tox-

icity Criteria in the National Can-

cer Institute[12]. Clinical response

was assessed according to RECIST

(Response Evaluation Criteria in

Solid Tumor)[13]. Primary lesion

were estimated by endoscopy ac-

cording to the response evaluation

criteria of the Japanese Society for

Esophageal Diseases[14]. Endosco-

py and CT were done at 3-month

intervals for 2 years after comple-

tion of the treatment course. 

Statistics:Statistics:

The required sample size was

calculated based on a target com-

plete response (CR) of 50% and a

minimum CR of 35% with an a P-

value of 0.05 considered statisti-

cally significant. Time intervals

were calculated from treatment in-
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itiation to death or last follow-up
day. OS and PFS curves were plot-
ted using the Kaplan-Meier esti-
mator. 

ResultsResults
Demographic  variables  of  theDemographic variables of the

patients:patients:
Between July 2007 and May

2008 we enrolled 30 patients into
this study. Their demographic var-
iables at study entry are present-
ed in table (1). All patients had
stage III LAEC adenocarcinoma of
esophagus. 

Overall treatment outcomes:Overall treatment outcomes:
Five patients (16.7%) did not

complete the CCRT due to disease
progression, two patients (6.7%) did

not complete CCRT due to treatment

toxicity, while 23 patients (76.6%)
completed treatment course. 

Adverse Events:Adverse Events:
Toxicities are summarized in

table 2. The most frequent hemat-
ologic adverse events were grade 3
and 4 neutropenia (50%), G2
thrombocytopenia (66.7%), and
anemia (50%). Adverse events be-
gan on days 5-10 and nadir was
on day 13 (range 10-17). One pa-
tient died on day 20 from febrile
bone marrow aplasia. The most
common non-hematological ad-

verse effects were grade 3 nausea
(83.3%), G3-4 esophageal pain in
(76.71%) and G3-G4 oral mucosi-
tis (40%) and renal dysfunction
with elevated serum creatinine
(G2) detected in (10%) of cases.
Adverse event from the first
course of CCRT decreased during
the 2-week interval.

Survival  Rates  and  PFS  Val-Survival Rates and PFS Val-
ues:ues:

The survival and PFS curves for
all patients are shown in figure 2.
The overall survival rate was 60%
at one year and the overall PFS
rate was 40% at 1 year.

Response rates:Response rates:
Response rates are summar-

ized in table 3a/3b endoscopic CR
rates were 52.7% with as 95%CI
59.9-81.9, partial endoscopic RR
were 30.43 with 95%CI (14.3-
32.4), progressive disease in
13.05% with 95%CI (11.2-28.1)
during CCRT, while SD was de-
tected in 4.35% of treated cases.
On other hand overall response
rates assessed by RECIST criteria
revealed CR in about 43.5% with
95% CI (55.5-78.2) and PR in
21.7% with 95% CI (13.5-78.2),
SD in 17.4% with 95% CI (1.6-
13.8) and PD in 17.4% with 95%
CI (0.9-11.9).
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Fig. 2Fig. 2

Fig. 1Fig. 1
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DiscussionDiscussion
Recently, attempts have been

made to increase the efficacy of

conventional CCRT with a combi-

nation of 5-FU and cisplatin for

LAEC. The Radiation Therapy On-

cology Group recommended a

study of high dose RT of (64.8 Gy)

versus standard dose of RT (50

Gy) of radiation during CRT. How-

ever, the increase in the radiation

dose did not reduce Locore-gional

failure rates (56 vs. 52%) or in-

crease survival[15]. Similarly, CRT

with extensive radiation fields did

not also improve survival rates
[16]. Hence, new regimens with al-

ternative radiosensitizing and bio-

chemical modulation of chemo-

therapeutic agents are under

investigation to improve definitive

CRT outcome. Radiotherapy, con-

current with cisplatin, carbopla-

tin, paclitaxel, or irinotecan, is

well tolerated and may be of bene-

fit in LAEC patients[17,18]. Several

studies reported strong antitumor

effects for docetaxel-based CRT/

with CR rates of 11-71.2%[19]. In

a phase II, randomized trial of CRT

with FOLFOX4 or cisplatin and 5-

FU, CRT with FOLFOX4 achieved

a better endoscopic CR (44.7% vs.

29.3%) with modest toxicity[20].

50% of the patients developed

grade 3 or 4 leukocytponeia. In

this trial, CCRT with capcitabine

and cisplatin was divided into 2

courses with 3 weeks resting peri-

od to avoid elevated myelosup-

pression. The most common ad-

verse event was neutropenia

which was not fatal (except for 1

case) and improved during the 3

weeks resting period. Non-

hematological toxicities were mild

to moderate. Adherence to CCRT

results in good outcome, is a gen-

tle regimen for patients with

LAEC, especially those who are

weak or elderly, and increases

compliance. Nonhematologic toxic-

ities are important factors in

maintaining CCRT. Conventional

5-FU CRT causes nonhematologic

toxicity resulting from protracted

venous infusion of 5-FU, including

oral mucositis, esophagitis, diar-

rhea, thrombosis, and life-threat-

ening toxicities, which require

hospitalization in some patients
[5,6]. A slow infusion of cisplatin

over 24 hours minimizes gastroin-

testinal toxicities and renal dys-

function[22].

In patients undergoing CCRT,

achieving an endoscopic CR is es-
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sential. The RECIST guidelines[13]

do not discuss endoscopic CR cri-

teria in detail, but recently, endo-

scopic CR was used for quality of

life evaluation and as a surrogate

endpoint for OS[23]. After CRT, lo-

cal relapses were often detected by

endoscopy as esophageal ulcera-

tion (sloughing)[23]. Therefore, en-

doscopic evaluation is important

to confirm not only CR but also

primary lesion recurrence, and it

could be of a great significance in

the assessment of new treatment

strategies for patients with LAEC
[16,19,20,23,24]. Tumor persistence

and progression within the radia-

tion field are the main causes of

treatment failure, and reducing the

risk of locoregional treatment failure

is under investigation[14,15,16].

Improved treatment success was

evident for locoregional lesions in

this trial, supporting our predic-

tion that capcitabin better antitu-

mor and biochemical effects with

cisplatin than UFT or 5-FU in the

treatment of LAEC.

In conclusion capcitabin can be

conveniently administered with no

negative impact on quality of life.

Unlike 5-FU and cisplatin, capcit-

abin plus cisplatin appears to pro-

vide a safe combination with radi-

otherapy. Accordingly, CCRT com-

bined with capcitabin plus cispla-

tin showed good efficacy with

acceptable toxicity and could be-

come an alternative of stage III

adenocarcinoma of LAEC.
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AbstractAbstract
This study targets high risk population for fungal infection. Candida

species distribution varies according to geographic distribution and pa-
tient population. Type of species guide type of antifungal treatment.

Objective:Objective: determining species distribution in Egyptian neonatal and
pediatric intensive care units and their susceptibility to the available
antifungal drugs.

Study  design:Study design: a prospective study from September 2011 to Novem-
ber 2012. 320 samples were collected from patients in pediatric and ne-
onatal intensive care units and 95 from hands of health care personnel
to isolate different Candida species to be identified to the species level
and tested for susceptibility to different antifungals.

Results:Results: The overall Candida isolation rate among patient population
was 19.4%. Candida albicans was the most common species isolated
followed by C. tropicalis and C. parapsilosis, C. dubliniensis, C. glabra-
ta, C. krusei, and C. famata. Candida parapsilosis was the most com-
mon species isolated from neonatal intensive care unit patients. Candi-
da was isolated from 17.9% of personnel samples with C. parapsilosis
as the most common species. Amphotericin B was the drug of choice.
Voriconazole and fluconazole were effective except with C. glabrata.

Conclusion:Conclusion: Candida albicans is still the commonest Candida spe-
cies isolated from patient population. Non-albicans Candida is increas-
ing especially C. tropicalis and C. parapsilosis in pediatric and neonatal
population that’s why amphotericin B was the most active antifungal.
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IntroduIntroductioction
Over the past 20 years, there

has been a significant increase in

Candida spp. infections world-

wide, particularly in patients ad-

mitted to intensive care units.

Candida bloodstream infections are

life-threatening; they prolong hos-

pital stays and are associated with

high morbidity and mortality[1]. 

Candida albicans is still the

Candida species most commonly

isolated from neonatal patients

with invasive candidiasis, but

there has been a significant rise in

isolation rates for other species in

recent years. Prophylaxis with

azole agents may increase the risk

of infection with resistant Candida

spp.[2]. 

Determining a pathogen’s anti-

fungal susceptibility is an impor-

tant step in effective treatment[3].

However, it takes considerable

time to isolate and identify organ-

isms from patients with invasive

fungal infections, and to deter-

mine resistance profiles. Delayed

initiation of appropriate antifungal

therapy can raise the risk of mor-

tality and morbidity in infants,

and also increases the likelihood

of cross-contamination[4]. 

The opportunistic Candida spe-

cies existing as parts of commen-

sal microbiota in humans are usu-

ally the etiological agents causing

infections. Thus, it is important to

investigate whether isolates from

various sources and various pa-

tients with different ages and in

different hospital units have dis-

tinct characteristics[5].

Aim of The WorkAim of The Work
The aim of this work is to in-

vestigate the distribution of vari-

ous Candida species among clini-

cal and health care personnel

samples in the neonatal and pedi-

atric intensive care units of Man-

soura University Children's Hospi-

tal to detect whether Candida

albicans or non-albicans Candida

species predominate and detect

Candida was isolated from health care personnel indicating the need for
strict infection control measures.

Keywords:Keywords: Candida species, Pediatric Intensive Care Unit, Neonatal
Intensive Care Unit, antifungal susceptibility testing.
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the difference in their antifungal

susceptibility. 

Patients and MethodsPatients and Methods
This is a prospective study car-

ried out from September 2011 to

November 2012 in intensive care

units in Mansoura university chil-

dren hospital. Three hundred and

twenty patient samples were ob-

tained (188 from Pediatric ICU,

120 from Neonatal ICU and 12

from Surgical ICU) and 95 sam-

ples from hands of health care

personnel. Demographic and clini-

cal data were collected. Samples

were collected from each patient

according to the site of infection.

Samples from non-sterile sites

were cultured more than once to

ensure the pathogenic role of iso-

lated organism. Candida species

were identified using Sabouraud's

Dextrose Agar: (Oxoid, England),

Germ tube test, Corn meal agar,

CHROMagar Candida, API 20C-

AUX (Bio-Merieux, France). Anti-

fungal Susceptibility Testing was

performed for Amphotericin B

(Bristol Myers Squibb Company),

Fluconazole (Seidico Company)

and Voriconazole (Pfizer Company)

according to Clinical and Labora-

tory Standards Institute (CLSI)

M27-A2 criteria[6].

ResultsResults
The 320 patients' samples in-

cluded 103 (32.2%) urine, 130

(40.6%) blood, 20 (6.2%) CVC, 47

(14.7%) ETA, 2 (0.6%) CSF and 18

(5.6%) wound samples. Candida

was isolated in 62 of the 320 sam-

ples, 43 (69.4%) were from males

and 19 (30.6%) were from females;

however this result was not statis-

tically significant (P value= 0.909).

Of the 62 patients' isolates, 24

(38.7%) were from patients aged

3-11 m, 15 (24.2%) from patients

aged 1-5 y, 14 (22.6%) were from

patients aged 0-2 m, then 8

(12.9%) were from patients aged

≤28d and lastly one isolate (1.6%)

was from patient aged 6-12 y. All

the neonates infected with Candi-

da were preterm, 60% of them

were VLBW, while LBW and ELBW

were 20% each. 

The length of ICU stay >1 week

was associated with statistically

significant high rates (90.3%) of

Candida infection (P value

<0.0001). Mortality was signifi-

cantly higher (P value <0.0001)

among patients infected with Can-

dida (56.5%) than other patients
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(43.5%). Urinary catheterization

was the most commonly associat-

ed predisposing factor with Candi-

da infection in this study 54

(87.1%), followed by MV 43

(69.4%), CVC 25 (40.3%), TPN 21

(33.9%) and lastly VPS was found

in only one patients (3.2%). Sur-

gery was a predisposing factor in

12.9% of the Candida infected pa-

tients. Of 62 patients positive for

Candida, 46 (74.2%) were on

broad spectrum Caphalosporins

and 29 (46.8%) were on Vancomy-

cin. Corticosteroids was adminis-

tered in 30 (48.4%) of the patients

positive for Candida, while Empiri-

cal Fluconazole was administered

in 21 (33.9%).

Candida isolation rate in urine

samples (67.7%) was significantly

higher than other clinical speci-

mens, followed by blood (27.4%),

CVC (3.2%) and ETA (1.6%) (P val-

ue <0.0001). No Candida species

were found in the 2 CSF or 18

wound samples.

Candida isolation rate from pa-

tients' samples collected from

PICU was 24.7 %. Urine samples

showed the significantly highest

Candida isolation rate (48.8%) (P

value= 0.001). In NICU Candida

isolation rate was 9.3%. Blood

samples showed the highest Can-

dida isolation rate (12.8%) followed

by urine (11.8%), CVC (7.1%) then

ETA (5%). However the result was

not statistically significant (P val-

ue = 0.818). Candida isolation rate

from SICU was 20%. Blood sam-

ples showed high Candida isola-

tion rate (37.5%) among clinical

specimens. Other specimens did not

yield any Candida species, howev-

er the result was not statistically

significant (P value = 0.350).

Candida albicans was the most

commonly isolated species (43.5%)

followed by C. tropicalis (22.6%),

C. parapsilosis (17.7%), C. glabra-

ta (6.5%), C. krusei (4.8%), C. du-

bliniensis (3.2%) and lastly C.

famata (1.6%) Fig. (1).

Candida albicans was the most

commonly isolated species from

urine samples (45.2%) followed by

C. tropicalis (31%), C. glabrata

(9.5%), C. parapsilosis and C. kru-

sei (4.8%) each and C. famata and

C. dubliniensis (2.4%) each. From

blood specimens C. parapsilosis

was the most commonly isolated

species (47.1%), followed by C. al-
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bicans (35.3%) and C. tropicalis,

C. dubliniensis and C. krusei

(5.9%) each. However the differ-

ence in species distribution in re-

lation to the type of specimen was

not statistically significant (P val-

ue=0.240).

In the PICU, C. albicans was

the most commonly isolated spe-

cies (44.9%) followed by C. tropi-

calis (26.5%), C. parapsilosis

(14.3), C. glabrata (6.1%), C. kru-

sei (4.1%), then 2% of each of C.

dubliniensis and C. famata. In the

NICU, C. parapsilosis was the

most commonly isolated species

(40%), followed by C. albicans

(30%), then C. tropicalis, C. glab-

rata and C. krusei 10% each.

While in the SICU, 2 isolates

(66.7%) were C. albicans and one

(33.3%) was C. dubliniensis. How-

ever the difference in species dis-

tribution in the three ICUs was

not statistically significant (P val-

ue = 0.167).

Of the 95 personnel samples,

17 (17.9%) yielded Candida spe-

cies. Candida parapsilosis was the

most commonly isolated species in

personnel sample. However, C. al-

bicans and C. tropicalis were

equally the most commonly isolat-

ed species in the PICU (37.5%)

each. In the NICU C. parapsilosis

was the commonest (80%) and in

the SICU, C. albicans was the

commonest, however the results

were not statistically significant (P

value=0.285).

Table (1) and Fig. (2) show the

in vitro susceptibility pattern of

the Candida isolates to Amphoter-

icin B, Fluconazole and Voricona-

zole according to M 27A2.
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No. %

92.4

7.6

77.2

7.6

15.2

91.1

0

8.9

73

6

61

6

12

72

0

7

66.7

33.3

0

0

100

66.7

0

33.3

2

1

0

0

3

2

0

1

100

0

100

0

0

100

0

0

1

0

1

0

0

1

0

0

100

0

100

0

0

100

0

0

2

0

2

0

0

21

0

0

75

25

25

25

50

75

0

25

3

1

1

1

2

3

0

1

88.9

11.1

83.3

0

16.7

94.4

0

5.6

16

21

15

0

3

17

0

1

88.9

11.1

83.3

5.6

11.1

88.9

0

11.1

16

2

15

1

2

16

0

2

100

0

81.8

12.1

6.1

93.9

0

6.1

33

0

27

4

2

31

0

2

8.152

0.227

28.48

0.005*

4.483

0.612

No. %No. %No. %No. %No. %No. %No. %

Candida species

C.
Albicans

(33)

C.
parapsil
osos (33)

Susceptible

Resistant

Susceptible

SDD

Resistant

Susceptible

SDD

Resistant

Amphotericin

B

Fluconazole

Voriconazole

C.
tropicalis

(18)

C.
glabrata

(4)

C.
dublinie
nsis (2)

C.
femata

(1)

C.
krusei

(3)

Total

(79) χ2

P
Antifungal susceptibility

Table (1): In vitro activity of Amphotericin B, Fluconazole and Voriconazole against isolates of
Candida species according to M 27A2.

SDD: susceptible dose dependent.

Fig. 2: Fig. 2: Antifungal susceptibility pattern according to M 27A2.

Fig. 1: Fig. 1: Distribution of Candida species isolated from different patient samples.
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DiscussionDiscussion
As noted, rates of Candida in-

fection have increased significant-

ly, and these infections are a spe-

cial concern in PICUs and NICUs.

C. albicans remains the most fre-

quently isolated Candida species,

but there has also been a notable

rise in infections caused by non-

albicans Candida species[7,8].

For appropriate antifungal ther-

apy, accurate identification of the

isolates at the species level is nec-

essary[9-11].

During a period of one year,

320 samples were collected from

patients in neonatal and pediatric

ICU suspected for Candida infec-

tion and 95 personnel. Of the 320

patient samples, 62 yielded Candi-

da species (19.4%). Candida isola-

tion rate was 17.9% among per-

sonnel group.

Predisposition to fungal infec-

tion among PICU and NICU pa-

tients was not related to the age or

sex in the previous studies[12,13].

In our study we found no signifi-

cant difference in sex (p=0.909)

and age distribution between pa-

tients.

Prematurity and LBW were the

commonest risk factors for candi-

demia[14]. In our study all the ne-

onates infected with Candida were

preterm and 60% of them were

VLBW. Mortality was significantly

higher in patients with Candida

infection (56.5%). This was in

agreement with Figueras, et al.,

2011[15].

Potential predisposing factors

in our study included, length of

ICU stay >1 week (90.3%), surgery

(12.9%), urinary catheterization

(87.1%), MV (69.4%), CVC (40.3%),

TPN (33.9%) and VPS was found

in only one patient, Corticoster-

oids (48.4%), vancomycin (46.8%),

broad spectrum Caphalosporins

(74.2%) and empirical Fluconazole

was administered in (33.9%).

These a re well known risk factors

to Candida infection[14-26]. 

Amphotericin B was reported to

be the most effective against all

Candida isolates and resistance to

azoles varies[19,27]. This may be

explained by resistance by some

Non-albicans Candida species

specially C. glabrata[28]. Voricona-

zole also is effective therapy for

candidiasis. In a study of 422 pa-
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tients with invasive candidiasis,

approximately 40% of patients

were successfully treated with vor-

iconazole. While there were a

small number of children enrolled

in both of these studies, there are

no pediatric-specific outcomes re-

ported from these trials[29].

In this study, Amphotericin B

was the drug of choice; 92.4% of

Candida isolates showed suscepti-

bility to it, Voriconazole comes

next as it was active against

91.1% of Candida isolates and

Fluconazole was active against

77.2%. Amphotericin B has excel-

lent antifungal activity against C.

albicans, C. dubliniensis and C.

famata, C. parapsilosis and C.

tropicalis and less active against

C.glabrata and C. krusei. It was

found that all C. dubliniensis and

C. famata isolates were suscepti-

ble to Fluconazole, while all C.

krusei (100%) isolates were resist-

ant. In vitro activity of Fluconazole

was significantly lower in C. glab-

rata isolates than in other Candi-

da species (P value =0.005). Vori-

conazole was active against most

Candida species with low activity

against C. glabrata.

ConclusionConclusion
Candida albicans is still the

commonest Candida species iso-

lated from patient population.

Non-albicans Candida is increas-

ing especially C. tropicalis and C.

parapsilosis in pediatric and neo-

natal population that’s why am-

photericin B was the most active

antifungal. Candida was isolated

from health care personnel indi-

cating the need for strict infection

control measures.
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AbstractAbstract
Background:Background: HCV infection is a major health problem in Egypt. The

prevalence of persons infected with HCV in Egypt is 22%. HCV infection
is strongly associated with development of insulin resistance (IR).  IR is
a specific feature of chronic HCV, associated with genotype 1 and 4. A
factor of clinical importance is the negative impact of IR on response to
antiviral treatment. It has been observed in a number of studies that IR
interferes with the standard antiviral treatment. Several studies proved
significant improvement in insulin resistance was observed in patients
who achieved sustained virologic response (SVR). The objective of the
present study was to study the inter-relationship between insulin resis-
tance and treatment outcome in patients with chronic hepatitis C (CHC)
genotype 4. Patients and methods: Patients and methods: Two groups of patients (43 insulin
resistant patients and 43 insulin sensitive patients) prepared for antivi-
ral therapy. IR was measured by calculation of HOMA-IR. HOMA-IR was
also calculated after 12 weeks therapy for the early responders. The sta-
tistical methods used were independent T test, one way ANOVA and
ROC curve. Results:Results: The early virologic response (EVR) was higher in
insulin sensitive patients (91%) than the insulin resistant patients
(74%). We found HOMA-IR levels were significantly higher in the nonre-
sponders than the responders within the insulin resistant patients.
ROC curve showed that HOMA-IR could be considered as an indepen-
dent predictor of failure of EVR. We found that insulin resisant patients
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IntroduIntroductioction
HCV infection is a major health

problem in Egypt. The prevalence

of persons infected with HCV in

Egypt is 22%(1).        

HCV infection is strongly asso-

ciated with development of insulin

resistance and type-2 diabetes,

however molecular mechanism of

these associations is not known(2).

Experimental data suggest a di-

rect interference of HCV with the

insulin cascade via proteosomal

degradation of the insulin sub-

strate receptor-1 &2(3). In addition

functional impairement of signal-

ing pathway may occur via proin-

flammatory cytokines such as

TNFα(4) or other post receptor de-

fects(5). In patients with genotype

3, HCV may alter the intrahepatic

insulin signaling through down-

regulation of PPARα and γ(6).

IR is a specific feature of chron-

ic HCV, associated with genotype

1 and 4(7). A factor of clinical im-

portance is the negative impact of

IR on response to antiviral treat-

ment. It has been observed in a

number of studies that IR inter-

feres with the standard antiviral

treatment, pegIFN and ribavirin(8).

The effect of successful antivi-

ral therapy was studied by Rome-

ro-Gomez et al., 2005(8). They

stated that significant improvement

in insulin resistance was observed

in patients who achieved sus-

tained virologic response (SVR).

The objective of the present

study was to study the inter-

relationship between insulin resis-

tance and treatment outcome in

Egyptian patients with chronic

HCV genotype 4.

Patients and MethodsPatients and Methods
The present study was conduct-

ed on 86 Egyptian patients with

chronic HCV genotype 4 proved by

HCV RNA using PCR techniques.

The age of the studied patients

was between 18-60 years. Their

body mass indices were less than

who achieved EVR showed significant decrease in HOMA-IR levels after
12 weeks antiviral therapy. Conclusion:  Conclusion: IR could be considered as a
predictor of treatment failure in patients with CHC genotype 4. EVR is
associated with improvement of IR.
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30. Diabetic patients and hepatitis

B surface antigen positive patients

were excluded. All patients were

prepared for antiviral therapy (pe-

ginterferon plus ribavirin). The pa-

tients were screened for insulin re-

sistance by calculation of HOMA-

IR [FPG (mg/dl) x Fasting plasma

insulin (µU/ml) ÷ 405].  

The patients were recruited

into 2 groups, group (A) represent-

ing the 43 insulin resistant pa-

tients (HOMA-IR >2). Group (B)

represents 43 randomly selected

with HOMA-IR ≤2. Both groups

had matched age and sex. HOMA-

IR was done after 12 weeks thera-

py for the early responders.     

Parametric independent T test

and one way ANOVA were used to

compare the median quantitative

values. ROC curve was done to de-

tect a cut off value of HOMA-IR for

failure of antiviral therapy.

ResultsResults
No significant variation was ob-

served in demographic data be-

tween insulin resistant patients

and the insulin sensitive patients

except that total body fat (TBF)

was significantly higher in insulin

resistant group than insulin sensi-

tive group as shown in table 1.

We found that HOMA-IR levels

were significantly higher in insulin

resistant patients than the insulin

sensitive patients. The early viro-

logic response was higher in insu-

lin sensitive patients than the in-

sulin resistant patients as shown

in table 2.

No siginificant demographic

variation between the early re-

sponders and nonresponders was

observed as shown in table 3.

HOMA-IR levels were significantly

higher in the nonresponders than the

responders within the insulin resist-

ant patients as shown in table 4.

ROC curve showed that Higher

levels of HOMA-IR than 3.7 were

associated with failure of early vir-

ologic response to 12 weeks antivi-

ral therapy as shown in figure 2

and table 5.

Insulin resistant patients who

achieved EVR showed significant

decrease in HOMA-IR levels after

12 weeks antiviral therapy as

shown in table 5.
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Fig.1:  Fig.1: (comparison of HOMA-IR between the early responders and the nonre-
sponders).

Fig.2:  Fig.2: ROC curve illustrating the effect of HOMA-IR on early virologic re-
sponse. 
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DiscussionDiscussion
In our study we found that the

percentage of early responders to

12 weeks antiviral therapy within

the insulin resistant patients was

74% and the percentage of re-

sponders within insulin sensitive

patients was 91%. HOMA-IR was

found to be significantly higher in

the nonresponders of the insulin

resistant patients than the re-

sponders (P=0.004). From the

ROC curve which illustrated the

relationship between HOMA-IR

and response to 12 weeks antivi-

ral therapy (EVR), we found that

HOMA-IR can be considered as a

reliable independent predictor of

the response to antiviral therapy.

Higher levels of HOMA-IR above

cut off point which was 3.7 indi-

cated failure of response to antivi-

ral therapy. The sensitivity of the

curve was 100%, specificity was

100% and P value was <0.0001.

Romero-Gómez et al.,(8) showed

marked differences in the rates of

SVR in HCV infected patients with

IR (32.8%) and without IR (60.5%).

Also, Carter(9) found that the

presence of insulin resistance has

been associated with poor six

month response to anti-hepatitis

C treatment with pegylated inter-

feron and ribavirin in patients in-

fected with hepatitis C.

An Egyptian study searching

for predictors of failure of antiviral

therapy confirmed that one of

these predictors in genotype 4 is

insulin resistance measured by

HOMA-IR>2.99(10).

Khattab et al.,(11) proved that

IR is a major determinant of both

RVR and SVR in genotype 4 CHC

patients. They suggested that

HOMA-IR is a useful tool for pre-

dicting the response to therapy. In

addition, Danielle et al.,(12) also

found that IR was associated with

lower rates of SVR.

In our study the effect of 12

weeks antiviral therapy on insulin

resistance was evaluated. We

found that there was significant

decrease of HOMA-IR in the early

responders of the insulin resistant

patients (3.19±1.45 decreased to

be 2.79±1.34 & P=0.002).

A study of 89 Japanese pa-

tients found that eradication of

HCV led to improved HOMA

scores and intrahepatic expres-
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sion of IRS-1 and IRS-2(3). In a

prospective study of 6 months fol-

low up of HOMA-IR of HCV geno-

type 1 patients during antiviral

therapy. There was significant de-

crease in the number of insulin

resistant cases after SVR(13).

Delgado et al.,(14) confirmed

that HCV suppression correlates

with IR improvement. Interesting-

ly, Conjeevaram et al.,(15) found

that only SVR-achieving patients

had significant decreases in

HOMA-IR during and after thera-

py. Improvement in IR persisted

even after patients regained

weight following treatment.

ConclusionConclusion
Insulin resistance could be

considered as an independent pre-

dictor of failure of the early re-

sponse to 12 weeks antiviral ther-

apy. 

Early virologic response is as-

sociated with significant decrease

in insulin resistance. 
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AbstractAbstract
Background:Background: Vinorelbine (V) and Capecitabine (C) are likely to have

a synergistic interaction. V up-regulates thymidine phosphorylase, a
key enzyme in the conversion of C to active 5-FU in the tumor tissue.
Available Phase II clinical data reports response rates ranging from 48-
70% in first-line MBC for this combination. We evaluated the efficacy
and safety of V + C in pts with MBC relapsing after adjuvant anthracy-
cline-based treatment.

Patients  &  Methods:Patients & Methods: 40 pts were enrolled between Oct 2004 and
Feb 2005. All pts had  measurable MBC (WHO) recurrent after adjuvant
anthracycline treatment, 

WHO PS ≤ 1, adequate bone marrow, renal and hepatic functions.
Pts received i.v. V 25 mg/m 2on days 1 and 8 + oral C 825 mg/m2 bid
on days 1 to 14. Cycles were repeated every 3 weeks. Pts with PD went
off study while those with CR, PR, or SD continued treatment for a max-
imum of 8 cycles. 

Results:Results: Median age 54 years (range 35-67); median WHO PS 0
(range 0-1). Previous adjuvant therapy: anthracycline (100%), hormone
therapy (45%). Median disease free interval: 5 months. Main metastatic
sites: lung (40%), skin (35%), lymph nodes (35%), bone (25%), liver
(23%). 25% of pts had one metastatic site, 60% had 2, 12.5% had 3 and
2.5% had more than 3 sites. The total number of cycles delivered was
312 with a median number of cycles per patient of 8 (range 3-8). The
RDI was 100% for both drugs. An objective tumor response was
achieved in 36 pts (90%) (OR = CR + PR), complete response CR in 20
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IntroductionIntroduction
BREAST cancer is the most fre-

quent malignancy in women and

the second most common cause of

cancer relate death. It is a global

problem and a leading cause of

cancer mortality[1]. Despite early

diagnosis of breast cancer pa-

tients (40%) will develop metastat-

ic disease that is incurable[2]. The

median survival from diagnosis of

metastatic disease is 2 to 3 years,

with 5-10% survival beyond 5

years[3]. Currently, there is no

standard treatment for metastatic

breast cancer after failure of an-

thracycline and taxane containing

treatment and consequently, there

is a need to find an effective

schedule that is non-cross resist-

ant with these drugs[4]. The treat-

ment goal in women with meta-

static breast cancer include

prolongation of life, control of tu-

mor burden, reduction in cancer

related symptoms or complication

and maintenance of quality of life

and function[5]. 

Cytotoxic chemotherapy re-

mains a mainstay of treatment for

women with breast cancer irre-

spective of hormonal receptor stat-

us and is the backbone of many

novel treatments incorporating bi-

ological therapy[6]. 

Vinorelbine; a semisynthetic

Vinca alkaloid inhibits microtubules

assembly and thus its activity is

cell cycle specific, this compound

blocks formation of the mitotic

spindle apparatus at metaphase

and prevents cell division. It has a

high therapeutic index and less

neurotoxicity than other vinca al-

kaloids due to the lower degree of

damage of axonal microtubules[7].

Clinical resistance to taxanes

(50%) pts. 2 (5%) pts had stable disease. After 4 years follow-up, median
time to progression & overall survival were 22 & 6 months respectively.
No WHO grade 4 toxicities were noted.2 (5%) pts developed Gr 3 neutro-
penia. Gr 2 anemia and neutropenia were reported in 1 (3%) and 5
(13%) pts respectively. 1 patient (3%) developed Gr 2 oral stomatitis. 

Conclusions:Conclusions: The combination of vinorelbine and capecitabine
showed significant efficacy & mild toxicity as first line treatment for pa-
tients with metastatic breast cancer after failure of adjuvant anthracy-
clinebased therapy.
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results from the decreased stabili-

ty of tubulin complexes in tumor

cells. Vinorelbine also acts on tu-

bulin but via another cellular

mechanism to destabilize microtu-

bules, with the result that a pa-

tient resistant to taxanes is not

necessarily resistant to vinorel-

bine[8]. The response rates (RRs)

of vinorelbine in management of

breast carcinoma ranged from 40-

60% in previously untreated pa-

tients and of about 30% when

used as a second or third line

therapy[9].

Vinorelbine combined with 5-FU

administered either as a bolus or

in continuous infusion is able to

achieve impressive results, with RRs

of 50-64% in first line treatment and

overall survival up to 23 months.

This level of activity is observed

even in anthracycline pretreated

patients as well as in patients

with visceral metastasis[10,11].

Capecitabine is an orally ad-

ministered prodrug that is activat-

ed in the liver and at the tumor

sites by a series of enzymatic reac-

tion that converts it into its active

form, 5-FU. It requires thymidine

phosphorylase, an enzyme that is

expressed significantly higher in

tumors than in healthy tissue.

The antimetabolite 5-FU exerts its

antitumor effects through several

mechanisms including inhibition

of RNA synthesis and function, in-

hibition of thymidy late synthase

activity and incorporation into DNA,

leading to DNA strand breaks and

subsequent cell death[12]. Cape-

citabine generates 5-FU predomi-

nantly within tumor tissue

through the exploitation of high

intratumoral concentrations of the

enzyme thymidine phosphorylase.

The preferntial generation of 5-FU

of the tumor its reduces systemic

exposure to 5-FU, thereby poten-

tially reducing the risk of signifi-

cant toxicity, also patients can re-

ceive capecitabine at home, thus

fulfilling important requirements

of palliative therapy for refractory

metastatic tumors[13].

In phase I/II studies capecita-

bine gave RRs of 20-30% in pa-

tients with paclitaxel refractory

MBC, along with minimal bone

marrow suppression[14]. 

Capecitabine and navelbine are

among the drugs of choice for an-

thracycline and taxane resistant
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breast cancer because they have

shown a high level of antitumor

activity and are well tolerated in

this setting. The combination of

xeloda and navelbine would be a

reasonable choice for chemothera-

py of MBC, due to their different

toxicity profile and synergistic ef-

fect of both drugs. The preliminary

data of this combination from

phase I & II studies in second line

therapy have shown RRs of 40-

55%[15,16,17].

The aim of the study was to

evaluate the efficacy, tolerability

and safety of capecitabine and na-

velbine combination and its impli-

cation on survival in patients with

MBC relapsing after adjuvant an-

thracycline based treatment. The

Primary Endpoint was Overall re-

sponse rate (WHO criteria). The

Secondary Endpoints were Time to

progression, Overall Survival,

Safety profile.

Patients and MethodsPatients and Methods
This is a prospective study

done on 40 patients with meta-

static breast cancer who attended

at Mansoura University Hospital,

Department of Clinical Oncology &

Nuclear Medicine in the period be-

tween October 2004 and Feb. 2005.

Eligibility criteria were female pa-

tients with metastatic breast cancer

with measurable disease (clinical

and/or radiological), bone metas-

tasis or malignant pleural effusion

as only site of metastasis were ex-

cluded. Adequate bone marrow

(white blood cell count >35000/mm3,

hemoglobin >10gm/dL and plate-

let count >100000/mm 3, liver

(total bilirubin <1.5 upper normal

limit and AST, ALT <2 upper nor-

mal limit) and renal function (ser-

um creatinin <1.2) WHO perfor-

mance status <1, age >18 years

and <70 years, life expectancy >3

months, prior adjuvant chemo-

therapy with anthracyclines and

adjuvant hormonal therapy were

allowed, no prior treatment with

chemotherapy for metastatic breast

cancer, and oral informed consent

was obtained prior treatment. Ex-

clusion criteria were brain metas-

tasis. Patients known brain or lep-

tomeningial infiltration are excluded

Pregnant or lactating women &

male patients are excluded.

Pretreatment evaluation:Pretreatment evaluation:

The initial evaluation included:

Accurate full history, thorough

clinical examination including
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weight and height, performance

status, general loco regional and

systemic examination. Any mass

whether at the primary or meta-

static site was carefully recorded

and measured in two perpendicu-

lar dimension, complete blood pic-

ture, renal & liver function tests

were done and repeated before

each cycle of chemotherapy, chest

X-ray, computed tomography of

abdomen, pelvis and/or chest and

bone scan (as clinically indicated).

Treatment protocol:Treatment protocol:

Chemotherapy protocol was

given as a 3 weekly schedule of

capecitabine 850mg/m 2 twice

daily on days 1-14, administered

orally within 30 minutes after a

meal (ideally after breakfast and

dinner)with 200ml of water. Vino-

relbine was given in a dose of

25mg/m 2 diluted in 50ml of nor-

mal saline and infused over 5-10

minutes D1 & D8 followed by

100ml of normal saline + dexa-

methasone to wash the vein treat-

ment evaluation. 

Tumor response was assessed

according to WHO criteria. 

Complete  response  (CR):Complete response (CR): Dis-

appearance of all known disease

determined by 2 observations not

less than 4 weeks a part.

Partial response (PR):Partial response (PR): Decrease

of 50% or more in the sum of the

product of diameters of all measura-

ble lesions determined by 2 obser-

vation not less than 4 weeks a part

with no appearance of new lesions

or progression of any lesions. 

Stable  disease  (SD):Stable disease (SD): Defined

as less than 50% reduction or less

than 25% increase in tumor size.

Progressive  disease  (PD):  Progressive disease (PD): Was

an increase of at least 25% of

measurable lesion or the appear-

ance of new lesions.

Tumor response was assessed

by clinical examination and the same

imaging method used to establish

baseline tumor measurement eve-

ry 2 cycles and then every 2

months after completion of treat-

ment, while toxicity was assessed

according to WHO criteria[20] be-

fore each cycle by clinical and la-

boratory examination, patients

showing an objective response CR,

PR or SD continued the treatment

for a maximum of 8 cycles.
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Statistical analysis:Statistical analysis:

The primary efficacy end points

included objective response rate

and time to disease progression.

The overall patients’ survival rate

and the safety profile were also de-

termined.

Overall survival (OS) and time

to progression (TTP) were assessed

from the date of diagnosis to the

date of death and the date of ob-

jective disease progression respec-

tively. Survival rates were calcu-

lated by using the Kaplan-Meire

method[18].

ResultsResults
Forty women entered this pros-

pective study and all of then were

evaluable for efficacy and toxicity.

The main clinical characteristics

of the recruited patients were re-

ported in Table (1). The median

age was 54 years (range 35-67

years), median WHO PS was 1

(range 0-1), 40% of patients were

premenopausal and 60% were

postmenopausal 18 patients (45%)

were hormone receptors positive.

All patients received anthracy-

cline based chemotherapy as ad-

juvant; sites of metastases include

liver (23%) lungs (40%). Nodal

35%, bone 25% and skin 35%

25% of patients had one metastat-

ic site, 60% had 2 metastatic site

12.5% had 3 metastatic site and

2.5% had more than 3 sites.

Response to treatment:Response to treatment:

All patients were evaluable for

responses the objective response

rate was 75% (CR 25%, PR 50%).

Toxicity:Toxicity:

Toxicity was manageable, he-

matological and non-

hematological toxicities were ob-

tained in Table (3).

The intensity of treatment relat-

ed adverse events was mild to

moderate (G1-2) in the majority of

patients. There were no treatment

related deaths reported. G3 neu-

tropenia was occurred in 2 pa-

tients (5%). As regards the non

haematological toxicities, the most

frequent adverse events were

grade 1 & 2 diarrhea (15%), hand

foot syndrome (10%), alopecia

(15%). Table (4) shows the univari-

ate analysis of prognostic factors

for response. Performance status

(P=0.001),  grade  (p=0.03),  num-

ber  of  metastatic  site p=0.02)
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and disease free interval (p=0.002)

were significant prognostic factors

for response. 

Survival:Survival:

At  a  median  followed  up  of

30  months  (6-48  months),  the

median survival was 36 months

(95%  CI,  34.5  to  40.5)  Fig. (1)

and the median TTP was 22

months (95% CI = 20.7 to 25.3)

Fig. (2).
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Fig. 1: Fig. 1: Overall survival (months)

Fig. 2: Fig. 2: Disease-free survival (months)

Fig. Fig. 3:3: Toxicity profile.
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DiscussionDiscussion
Metastatic breast cancer is a

highly heterogeneous disease

where particular criteria must be

considered taking into account

not only the clinical & biological

parameters but also patients’ ex-

pectation and preference. The ob-

jectives of an optimal chemothera-

py for MBC are to prolong survival

and improve the quality of life

with minimal toxicity[19]. Combi-

nation chemotherapy regimens

are generally through to be more

effective than single agent chemo-

therapy in advanced breast can-

cer. The high remission rates ob-

served with navelbine as a single

agent as well as its low toxicity

profile makes it a very attractive

proposition for combination with

other active compounds. Since xe-

loda mimics continuous infusion

of 5-fluorouracil without the in-

convenience and complications as-

sociated with this method of ad-

ministration, this makes it a good

candidate to combine with navel-

bine[20].

In the current study the combi-

nation of xeloda and navelbine

showed an overall RR of 75% (CR

25% & PR 50%). This result is

within the range (33%-70%) that

reported by phase II studies used

combination xeloda & Navelbine

in patients with metastatic breast

cancer. These values are consis-

tent with the present study results

and further confirm the benefit of

using this combination of drugs.

In 2 of these studies in which

higher efficacy rate were observed,

with on ORR of 78%, a median

TTP and median OS of 23 & 35.4

months respectively, the treat-

ment was first line therapy in all

case and 77% of the patients had

previously received adjuvant an-

thracycline[21,22].

In a recent phase II study done

by Fan et al.,[23] on 72 patients

with MBC pretreated with an-

thracycline and taxanes, treated

by navelbine/xeloda, the response

rate was 52.8% with a median

survival of 26.1 months, the vari-

ability betweenresults obtained

would most probably be influ-

enced by difference in the number

and type of treatment previously

administered to these patients.

In terms of safety, in the cur-

rent study, treatment was well tol-

erated, the majority of reported
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adverse events were mild to mod-

erate in intensity no grade 4 toxic-

ity, 2 patients (5%) developed G3

neutropenia. Granulocyte colony

stimulating factor was given to

these 2 patients who developed G3

neutropenia as prophylactic in the

subsequent cycles.This result is

similar to that obtained by Ghosn

et al.,[21] and Lorusso et al.,[24].

Non hematological toxicity in

the present study were G2 Diar-

rhea (5%), hand-foot syndrome

(3%) and stomatitis (3%) these re-

sults are comparable to those re-

ported by Ghosn et al.,[21] and

Fan et al.,[23]. 

There were no treatment relat-

ed deaths; however, these side ef-

fects are generally manageable

and consistent with the known

toxicities of individual agents.

For the prognostic factors: PS,

number of metastatic site, grade

and disease free interval were sta-

tistically prognostic factors for re-

sponse, these results are compar-

able to that reported by and Fan

et al.,[23].

In the current study the medi-

an TTP and median OS were 22 &

36 months, respectively. These re-

sults are similar to that obtained

by Estevezl et al.,[24] who used

capecitabine/navelbine therapy as

first line treatment in anthracy-

cline pretreated patients with

MBC and they reported median

TTP of 20 months and a median

OS of 34 months. The interest of

oral drugs in the management of

cancer patients in the palliative

setting is growing parallel to the

preference of the patients for oral

chemotherapy provided that the

efficacy and toxicity of these

agents are comparable to that of

their IV counterparts[24]. These

are other advantages of oral initial

as it allows outpatients treatment

avoid inconvenience and problems

associated with IV infusions and

potentially reduces the cost of pa-

renteral treatment, also it is well

to tolerated in elderly patients
[25,26].

ConclusionConclusion
• This study shows high antitu-

moral activity for the combination

Vinorelbine + Capecitabine, with

an objective tumor response of

80%.

• This regimen demonstrates a
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very good safety profile with no

WHOgrade 4 toxicities. It com-

pares favorably with other combi-

nation chemotherapies commonly

used in MBC; in particular, it does

not cause alopecia.

• Compliance to treatment was

excellent with an RDI of 100%.

• After 4 years follow-up, the

TTP is 22 months and the Overall

Survival is 36 months.
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IntroductionIntroduction
Differentiating post treatment

necrosis (PTN) from recurrent tu-

mor in brain tumor patients using

conventional morphologic imaging

features is a very challenging task.

Delayed radiation necrosis can

manifest as progressive contrast

enhancement on follow-up serial

imaging(1). A patient's clinical

course, biopsy, and serial imaging

for several months have tradition-

ROLE OF MR PERFUSION IMAGING IN: POSTROLE OF MR PERFUSION IMAGING IN: POST
IRRADIATION NECROSIS VERSUS BRAINIRRADIATION NECROSIS VERSUS BRAIN

TUMORS RECURRENCE TUMORS RECURRENCE 

Magdy El-Sayed Settin MD, Mohamed Salah Tantawy MD,Magdy El-Sayed Settin MD, Mohamed Salah Tantawy MD,
Galal El-Sayed El-Hawarey MDGalal El-Sayed El-Hawarey MD

   and Mohamed Ali El-Adalany M.Sc   and Mohamed Ali El-Adalany M.Sc
Radio-Diagnostic Department of Mansoura University, Egypt.

AbstractAbstract
Aim:  Aim: to evaluate the value & diagnostic effectiveness of perfusion

weighted images (PWI) in the differentiation of the tumor recurrence
from irradiation related necrosis.

Patients  and  methods:  Patients and methods: Thirty-six patients with known intra-axial
SOL of the brain underwent surgical resection followed by radiotherapy
on 3 months interval. On follow up they have developed enlarging re-
gions of enhancement within the radiation field. Conventional MRI was
done followed by PWI study. 

Results:Results: Normalized mean relative cerebral blood volume (rCBV) was
significantly higher in tumor recurrence / progression group (1.9±0.63)
than in post treatment necrosis (0.76±0.09). Inspection of rCBV, relative
cerebral blood flow (rCBF) and percentage of baseline at peak (PBP) was
more beneficial than  relative time to peak (rTTP) & relative mean tran-
sit time (rMTT).

Conclusion:Conclusion: Normalized mean rCBV is a good differentiating factor
and  Inspection of rCBV, rCBF & PBP maps is more efficient than rTTP
& rMTT in the evaluation of recurrent brain tumors.

Keywords:Keywords: Perfusion; tumor recurrence; glioblastoma multiforme; ra-
diation necrosis.
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ally been used to distinguish tu-

mor recurrence and radiation ne-

crosis(2). Functional imaging tech-

niques also offer moderate

success due to the complexity of

the tissue microenvironment and

the inherent limitation of the vari-

ous modalities and techniques.

MR perfusion can overcome the

limitations of conventional MRI

and can be used to derive infor-

mation on tumor hypoxia, necro-

sis, proliferative activity, or vascu-

lature(3).

Patients and MethodsPatients and Methods
This study was performed in

radio-diagnosis department Man-

soura university hospital from Au-

gust 2012 till January 2014. 

Selection criteria:Selection criteria:

Patients with known intra-axial

malignant SOL of the brain under-

went surgical resection followed

by radiotherapy on 3 months in-

terval were referred from radio-

therapy, neurology and neurosur-

gery departments to do MRI brain.

Whenever enlarging regions of ab-

normal SI were discovered within

the radiation field, functional im-

aging (Perfusion) were applied and

patient is included in this study. 

MR examination:MR examination:

Magnetic resonance imaging of

the brain was performed on a 1.5T

at MRI Unit, Mansoura University

Hospital. All patients were exam-

ined in the same position used for

routine MRI examination of the

brain using head coil. Convention-

al MRI sequences as well as func-

tional MRI techniques were used

for all patients. Total examination

time did not exceed 60 min.

The standard imaging protocol

consisted of the following sequenc-

es: localizing sagittal T1-weighted

(TR/TE/NEX: 300/14ms/1), axial

T1-weighted (TR/TE/NEX: 500/

15ms/1), fast spin-echo axial T2-

weighted (TR/TE/NEX: 4490/

85ms/1). For all the above se-

quences, the slice thickness was

5mm with interslice gap of 1mm,

FOV was 220-240 mm, and the

matrix was 128x256.

After that, perfusion weighted

MR imaging (PWI) and contrast

enhanced T1-weighted in the ax-

ial, sagittal & coronal planes (TR/

TE/NEX: 500/15ms/1) were per-

formed.
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Perfusion weighted MR imaging:Perfusion weighted MR imaging:

Perfusion weighted images were

obtained using dynamic post-

contrast T2* gradient-echo EPI se-

quence (TR/TE/NEX: 4200/47ms/1,

flip angle 20 degree, slice thickness

of 5mm, interslice gap of 1mm, FOV:

240mm, matrix 128x256). A series

of 50 multisection acquisitions was

acquired at one-second intervals.

The first ten acquisitions were per-

formed before contrast agent injec-

tion to establish a precontrast base-

line. At the tenth acquisition, a

bolus of gadopentate dimeglumine

(in a double dose of 0.2 mmol/kg)

was injected using an automated

injector at a rate of 5ml/sec

through a 18-20 gauge intrave-

nous catheter inserted in an ante-

cubital vein. This was followed by

a bolus injection of saline (total of

20ml at 5ml/sec). So the images

were acquired before, during, and

after injection of gadopentate. The

data acquisition time was 120 sec-

onds. The temporal resolution was

sufficient to monitor the passage

of bolus through the whole brain. 

Mean  rCBV  values  of  eachMean rCBV values of each

contrast-enhancing  lesion  werecontrast-enhancing lesion were

calculated as follows:calculated as follows:

rCBVrCBVmean: region of interest

(ROI) covered the contrast-enhancing

lesion except necrotic part. These

values were normalized to normal

appearing white matter.

rCBVrCBVnawm: ROI in normal ap-

pearing white matter (nawm) was

placed within normal appearing

white matter in the contralateral

hemisphere.

Mean normalized rCBV =

rCBVmean/ rCBVnawm were ana-

lysed. 

ROIs area ranged from 2 - 4

mm. The ROIs were located com-

pletely within the lesion by manu-

al trace, avoiding major cortical

vessels and cystic parts of the le-

sion by an observer unaware of

the clinical data. 

Perfusion  maps  Perfusion maps were evaluat-

ed by 2 experienced radiologists.

Lesion localization was done using

T2 and T1post contrast images,

then altered signals were evaluat-

ed either: decreased (d), increased

(i) or no significant change (n).

TTP, PBP, MTT, CBV & CBF were

evaluated.

Time to Peak (TTP): Time to Peak (TTP): is the time
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interval to the bolus peak. In the

TTP map, the signal intensity of

each pixel shows in grey or in col-

or-encoding the regional distribu-

tion of the time from the injection

of the contrast agent to the bolus

peak.

The Percentage of Baseline at

Peak (PBP) determines the relative

amount of signal loss due to bolus

passage through the capillary bed.

Reduced perfusion, that is, less

contrast agent, is shown as bright

pixels.

relMTT:MTT: the relative mean tran-

sient time is the mean duration of

a bolus passage through a voxel.

Its pixel by pixel display results in

rel MTT map  

Pathological analysis:Pathological analysis:

Twenty patients underwent sec-

ond operation which revealed 14

tumor recurrence and six cases of

radiation necrosis. Time interval

between MR imaging and re-op

ranged from 1-3 months. No radi-

ation therapy was taken during

that interval.

Clinico-radiologic follow up:Clinico-radiologic follow up:

Six lesions were not histologi-

cally confirmed. Post treatment

necrosis (PTN) was diagnosed

when progressively enhancing are-

as decreased definitively in size or

remained unchanged on serial fol-

low-up MR imaging for a mini-

mum of 3 months. The length of

enhancement stability on follow-

up imaging in patients clinically

diagnosed with radiation necrosis

ranged from 9 to 18 months. 

Recurrent/progressive tumor

(RPT) was clinic - radiologically di-

agnosed when the enhancing le-

sion progressively increased in

size on serial examinations, ac-

companied by neurologic deterio-

ration during a minimum follow-

up period of 3 months. The dura-

tion of progressive enhancement

on follow-up imaging in patients

clinically diagnosed with recurrent

metastatic tumor ranged from 6 to

12 months.

Statistical analysis:Statistical analysis:

Descriptive statistics for each

property were computed. Statisti-

cal analysis was performed using

commercially available software

(SPSS21). 

The values of rCBV ratio for tu-

mor recurrence and post treat-
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ment necrosis were compared by

use of the Mann-Whitney nonpar-

ametric test. Significance was de-

fined as a probability value of less

than 0.05. Sensitivity was defined

as the proportion of correctly iden-

tified recurrent tumors, and speci-

ficity was defined as the propor-

tion of correctly identified post

treatment necrosis. 

Receiver-operating characteris-

tic (ROC) curve analysis was used

to determine the cut-off values for

the differential diagnosis of tumor

recurrence and post treatment ne-

crosis.

ResultsResults
This study included 36 patients

(16 females and 20 males), their

age ranged from 10 years to 68

years with mean 42 years.  

All patients had known intra-

axial SOL of the brain. They un-

derwent surgical resection fol-

lowed by radiotherapy on 3

months interval. Subsequently

they have developed enlarging re-

gions of enhancement within the

radiation field. Post therapy surgi-

cal resection was done for 24 pa-

tients. While the rest 12 patients

underwent clinic-radiologic follow-

up, on which progressive increase

established a diagnosis of recur-

rent tumor or radiation necrosis. 

Eighteen patients had GBM as

original pathological diagnosis.

Most of recurrent tumors were of

large size (18 lesions were > 3cm)

and majority of lesions showed pe-

ripheral enhancement (20/24) as

shown in (table 1). 

Perfusion MR imaging data sets

were processed, and regions of in-

terest were drawn around the en-

tire contrast-enhancing region.

Mean normalized rCBV values

are presented in (Table 2). Mean

normalized rCBVmean were signif-

icantly higher in the recurrent tu-

mor group than in the radiation

necrosis one. Normalized

rCVBmean: 1.9 ±0.63 for tumor

reccurence/pregression versus

0.76 ±0.09 for post treatment ne-

crosis; p value = 0.045 (table 4). 

ROC curve analysis was used

to assess the diagnostic utility of

the metrics to discriminate recur-

rence from radiation effects. The

ROC curve for the rCBV ratio is
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shown in (Fig. 3). The optimum

rCBV value for differentiating tu-

mor recurrence from radiation ef-

fect was 0.9, giving an accuracy

profile of the best sensitivity and

specificity for recurrent brain tu-

mors, 100%. The area under the

ROC curve of 1 indicates high sen-

sitivity and specificity. 

Direct inspection of perfusion

maps revealed that rCBV and rCBF

maps were most accurate with

sensitivity, specificity, positive

predictive value (PPV) and negative

predictive value (NPV) equals 100%,

80%, 95% & 100% respectively. It

was followed by PBP which showed

sensitivity of 90%, specificity 80%,

PPV 95% and NPV 67%. TTP

showed sensitivity of 75%, speci-

ficity 100%, PPV 100% and NPV

44%. rMTT showed sensitivity of

70%, specificity 100%, PPV 100%

and NPV 40%. These results are

represented in Table 3. 
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Fig.1: Fig.1: Female patient aged 46 years, she had left  parieto-occipital glioblastoma mul-
tiforme (GBM). Surgical excision was done followed by 25 cycles of radiothera-
py. Perfusion MRI was done.

(a,  b  &  c):(a, b & c): A large intra-axial SOL located at the left parieto-occipital region. It dis-
plays low SI on T1WI, high SI on T2WI  and surrounding  by mild perifocal vas-
ogenic edema. It exerts mass effect in the form of effacement of the related cor-
tical sulci, compression on ipsilateral lateral ventricle and contralateral shift of
midline structures. After IV contrast injection (image c) showed irregular heter-
ogenous enhancement.

(d,  e  &  f)  rCBV,  CBF  &  MTT  maps  respectively  revealed:  (d, e & f) rCBV, CBF & MTT maps respectively revealed: increased vasculari-
ty…final diagnosis was recurrent tumor (GBM) proved by pathological analysis
after re-surgical excision. 

a) T1 b) T2

c) T1 PC d) CBV

e) CBF f) MTT
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Fig.2:  Fig.2: Male patient aged 41 years. He had left parietal glioblastoma multiforme. He
underwent surgical excision followed by radiotherapy. MR perfusion was done.

(a, b & c): T1WI, T2WI & T1 post contrast  respectively revealed: (a, b & c): T1WI, T2WI & T1 post contrast  respectively revealed: An area of abnor-
mal signal intensity low on T1 & high on T2WI is seen in the left parietal re-
gion. It is seen surrounded by mild perifocal vasogenic edema. It exerts mass
effect in the form of effacement of the related cortical sulci, compression on ip-
silateral lateral ventricle & midline shift to opposite side. It showed heterogene-
ous enhancement after IV contrast administration. 

(d,  e  &  f)  CBV,  CBF  &  MTT  respectively  revealed:  (d, e & f) CBV, CBF & MTT respectively revealed: showed increase vascularity in
the site of the lesion.   

Final diagnosis: recurrent high grade glioma proved by clinic-radiologic follow up.

a) T1 b) T2

c) T1 PC d) CBV

e) CBF f) MTT



334334

Magdy El-Sayed Settin, et al....

Fig.3:  Fig.3: Male patient aged 52 years, He had left occipital  glioblastoma multiforme
(GBM). Surgical excision was done followed by 20 cycles of radiotherapy. Perfu-
sion MRI was done.

(a, b &c): T1WI, T2WI & T1 post contrast images respectively revealed: (a, b &c): T1WI, T2WI & T1 post contrast images respectively revealed: A well de-
fined intra-axial area of abnormal signal intensity is seen at the left occipital
region. It displays low SI on T1WI, high SI on T2WI. It is seen surrounded by
mild perifocal vasogenic edema with no significant mass effect. After IV con-
trast injection it showed mild enhancement.

 (d,  e  & f)  CBV, CBF & MTT maps respectively  revealed:   (d, e & f) CBV, CBF & MTT maps respectively revealed: no increased vascularity
…final diagnosis was post radiation necrosis proved by clinic-radiologic follow
up.

a) T1 b) T2

c) T1 PC d) CBV

e) CBF f) MTT
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DiscussionDiscussion
Postoperative radiotherapy in

patients with gliomas improves

the results of treatment, but it

brings some side effects to the

brain(4). Among those, radio-

necrosis as the end point of radia-

tion injury is the worst. Its devel-

opment depends on irradiated

brain volume, dose of the radio-

therapy and concomitant chemo-

therapy(5).

Although radiological features

commonly seen in radionecrosis

has been described (location in

periventricular white matter, cor-

pus callosum and distant from the

site of primary tumor, soap bub-

bles, Swiss cheese pattern), diffe-

rential diagnosis from tumor re-

currence based on conventional MR

is still impossible(6,7). Contrast-

enhancing lesions occur within re-

sidual tumor or tumor recurrence

and also within radiation injuries

with or without necrosis(8). Both

lesions (tumor and radionecrosis)

are heterogeneous, mainly hyper-

intense on T2-weighted images

and show strong, often heteroge-

neeous contrast enhancement

with surrounding edema and

mass effect. Both entities can in-

crease in size or be stable over se-

rial examinations. It is essential to

remember that from clinical point

of view the differentiation between

tumor recurrence and radionecro-

sis has a pivotal role, because of

the further treatment implica-

tions(9). Diagnosis of a post-

Fig.4: Fig.4: ROC curve.
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treatment lesion as glioma recur-

rence rather than radiochemother-

apy or immunotherapy treatment

effect is critical(10).

In comparison to healthy brain

tissue, high-grade gliomas develop

an increased macro- and micro-

vasculature. The relative cerebral

blood volume (rCBV) is increased,

predominantly as a result, and

correlates with aggressive tumor

growth(3). Tumor vessels in com-

parison to normal ones are char-

acterized by increased tortuosity,

lack of maturity and increased

permeability(1,2). On the other

hand rCBV is decreased in radia-

tion necrosis which mainly con-

sists of ischemic changes because

radiotherapy induces endothelial

cell damage and small vessel inju-

ry(11,12).

rCBV is the most efficient

among parametres obtained in

PWI, in assessing brain tumors or

treatment effectiveness(6,7).

MR perfusion imaging provides

only semiquantitative data be-

cause of a non-linear relationship

between signal and contrast con-

centration(13). Nevertheless, our

results suggest rCBV enables in-

vivo assessment of microvascula-

ture in lesions after SRS, which

provides important information for

differential diagnosis for better

clinical decisions.

It should be noted that cases of

pure tumor recurrence and pure

radiation necrosis occur in only a

minority of cases. The majority of

cases fall within a spectrum con-

taining a mixture of both tumor

and necrosis. This adds further

complexity to reaching a correct

diagnosis(14). The areas of tumor

recurrence are comprised of mix-

ture of neoplastic and necrotic tis-

sue in at least 33% of cases(15).

Because of this overlap of the

rCBV between tumor recurrence

and radiation injury is predicta-

ble. Not only irradiated brain tis-

sue but also irradiated tumor is

not the same as before treatment.

Normalized rCBV ratios (rCBV[tu-

mor]/rCBV[contralateral tissue])

in the recurrent glioblastoma are

significantly lower than those in

the initial glioblastoma in the

same patient(16).

In the current study we found

significant difference in normal-
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ized rCBV mean between tumor

recurrence/progression (TRP) &

post treatment necrosis (PTN) le-

sions. A cutoff value of 0.9 would

have sensitivity and specificity of

100%. These results are close to

Hu et al(12) who presented a

threshold of 0.71 of rCBV with a

sensitivity of 91.7% and a specific-

ity of 100% for the best differential

diagnosis. 

Other researchers(17-24) report-

ed significant difference between

these two groups of lesions but

presented different cutoff values

from 0.5 - 0.93. So it is postulated

that cutoff value is specific to each

machine and its software and

must be determined individually.

Direct inspection of perfusion

maps revealed that rCBV and

rCBF maps were most accurate

with sensitivity, specificity, posi-

tive predictive value (PPV) and

negative predictive value (NPV)

equals 100%, 80%, 95% & 100%

respectively. They were followed

by PBP maps also showed sensi-

tivity of 90%, specificity 80%, PPV

95% and NPV 67%. 

We had one false positive lesion

which showed high vascularity on

rCBV and rCBF maps. It could be

explained by the fact that within

irradiated brain tissue many ves-

sels are occluded but there are

aneurysmal formations, telean-

giectasias and profliferation of en-

dothelial cells that can lead to

high perfusion(22).

Limitations to this study in-

clude small number of cases as

larger sample size would be rec-

ommended for more valuable sta-

tistical results specially for the

post treatment necrosis group.

Post treatment necrosis lesions in-

cluded in this study were all of

small size (1-3cm), while on the

other hand most tumor recur-

rence/ progression lesions were

large (3-5 & < 5cm) which may

have contributed to overall re-

sults. We believe it would be more

accurate if same sizes were com-

pared.  

ConclusionConclusion
PWI seems to be most reliable

in differentiation between tumor

recurrence and post iradiation ne-

crosis. In these results normalized

mean rCBV is the best differen-

tiating factor Inspection of rCBV,
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rCBF & PBP maps is more efficient

than rTTP & rel MTT in the evalu-

ation of recurrent brain tumor.
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AbstractAbstract
Introduction:Introduction: Although HCV is endemic worldwide with overall prev-

alence of 3.3% of the world's population, there is a unique exception in
Egypt, with estimated an overall anti-HCV antibody prevalence of 14.7%
and the number of Egyptians estimated to be chronically infected was
9.8% up to 50% in certain rural areas. Genetic variation in the interleu-
kin-28B (IL-28B) genes has been associated with the response to pege-
lated interferon (PEG-INF) and ribavirin (RBV) therapy in patients
chronically infected with HCV. Aim of  the work:  Aim of the work: assessing IL-28B sin-
gle nucleotide polymorphism (SNP) at (rs12979860), as a genetic pre-
treatment predictor of therapy-induced viral clearance in chronic hepa-
titis C (CHC) Egyptian patients. Also, studying the possible potential as-
sociation between IL-28B polymorphism and the other factors that
could influence treatment response such as age, gender, severity of fi-
brosis, body mass index, ALT levels, and HCV RNA load. Patients  andPatients and
Methods: Methods: One hundred of CHC patients were selected and submitted to
combined INF/RBV therapy, The genotypes of the patients were deter-
mined through detection of the SNP in locus rs 12979860 by the use of
real time PCR (Rotor gene 6000 system). on purified genomic DNA ex-
tracted from all patients before therapy. Results:  Results: Sustained virological
response (SVR) was achieved in 61% of the studied patients, while the
remaining 39% were non responders. The CC genotype of rs12979860
was identified in 28 patients, 25 of them (89.3%) achieved SVR, while
the heterozygous CT genotype was detected in 54 patients, 31 of them
achieved SVR (57.4%) and the TT genotype was found in 18 patients
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IntroductionIntroduction
Chronic hepatitis C (CHC) in-

fects more than 170 million indi-

viduals worldwide, and HCV geno-

type 4 is the cause of 20% of this

number (Khattab et al., 2011).

CHC is number one indication for

liver transplantation and one of

the most common causes of

chronic liver disease worldwide

(Douglas et al., 2007); Therefore,

CHC is comparable to a ‘viral time

bomb’ (Derbala et al., 2006). In

Egypt, HCV is currently the most

significant public health problem

with reported overall anti-HCV an-

tibody prevalence of 14.7% and

the number of Egyptians estimat-

ed to be chronically infected was

9.8% up to 50% in some rural are-

as (El-Zanaty and Way, 2009).  In

countries in which genotype 4

HCV is most commonly found, like

Egypt, cost represents a consider-

able hurdle to patients seeking

health care. Many patients are re-

quired to fund their own treat-

ment, and failure to complete

treatment regimens because of fi-

nancial constraints is common

(Kamal et al., 2008).       

Recent biological models for the

prediction of response include a

variety of host and viral parame-

ters, unfortunately, these models

explains only between 40-50% of

response outcome, which indi-

cates a strong underlying genetic

basis of the response to current

therapy (Holmes et al., 2012).  An

accurate ability to predict re-

sponse would allow both patients

and clinicians to make more in-

formed decisions as regard the

risk-benefit of treatment (Mc

Hutchison et al., 2009). 

IL-28B genes are located on

chromosome 19 in humans, and it

comes in two isoforms: IL-28A and

IL-28B, both isoforms are 96% ho-

mologous, and although differenc-

es in the functions between the

and only 5 of them (27.8%) was responder. SVR was significantly asso-
ciated with CC genotype as compared to non CC genotype (p<0.001),
and CC genotype is independent predictor of response with 65% diag-
nostic accuracy, specificity (92%), PPV of 89% and 50% NPV. Conclu-Conclu-
sion: sion: Host genetics are useful for the prediction of treatment outcomes
in CHC patients. IL-28B SNP (rs12979860) could be an important pre-
treatment predictor of SVR in CHC Egyptian patients subjected to anti-
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two forms remains unclear, both

plays a role in immune defense

against viruses (Kempuraj et al.,

2004).  IL-28A and IL-28B belong

to the type III interferon family of

cytokines and are highly similar in

amino acid sequence, their classi-

fication as interferons is due to

their ability to induce an antiviral

state, while their additional classi-

fication as cytokines is due to

their chromosomal location as

well as the fact that they are en-

coded by multiple exons (Shep-

pard et al., 2003). 

IL-28B genotyping among Aus-

tralian subjects infected with CHC

genotypes 1 and 4 who carry CC

alleles at rs12979860 (the most

favorable genotype) had a greater

decline in HCV-RNA within 24 hours

after the first injection of PEG INF

than did subjects who carried T al-

leles either TT or CT, this provides

more evidence that IL-28B poli-

morphism (rs12979860) genotype

is a strong pre-treatment predictor

of SVR (Stattermayer et al., 2011).

              

Aim of The WorkAim of The Work
The aim of the present study is

to assess IL-28B SNP at

(rs12979860), as a genetic pre-

treatment predictor of therapy-

induced viral clearance in CHC

Egyptian patients. Also, study the

possible potential association be-

tween IL -28B polymorphism and

the other factors that could influ-

ence treatment response such as

age, gender, severity of fibrosis,

body mass index, ALT levels, and

HCV RNA load.     

Patients and MethodsPatients and Methods
One hundred Egyptian patients

with CHC infection (HBsAg seron-

egative and anti-HCV seropositive

with detectable HCV-RNA) were

randomly selected from attendents

of the outpatient clinics in Inter-

nal Medicine Specialized Hospital,

Mansoura University, in the peri-

od between 1/8/2011 and 25/7/

2013. This is a case control study

that conforms to the Medical Sci-

ences Ethics Committee of Man-

soura Faculty of Medicine and all

the included patients have their

written informed consent.       

    

The study included both male

and female patients, aged between

18-60 years with documented

CHC infection, compensated liver

disease (total serum bilirubin <1.5

mg/dL; INR <1.5; serum albumin
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>3.5mg/dl, platelet count >75,000

/mm3 and no evidence of hepatic

decompensation (hepatic encepha-

lopathy or ascites), acceptable he-

matological and biochemical indi-

ces (Hemoglobin >13 g/dL for men

and >12 g/dL for women; neutrophil

count >1500 /mm3 and serum

creatinine <1.5 mg/dL), Liver bi-

opsy showing chronic hepatitis with

significant fibrosis, no contraindi-

cations to therapy and all the in-

cluded patients were willing to be

treated and committed to treatment

requirements (Ghany et al., 2009).

We excluded patients with ad-

vanced cirrhosis (signs of liver cell

failure), viral infection other than

HCV, those with any other liver

disease, autoimmune disease, thy-

roid disease, major uncontrolled

depressive illness, pregnant or un-

willing to comply with adequate

contraception, severe concurrent

medical disease such as severe

hypertension, heart failure, signifi-

cant coronary heart disease, poor-

ly controlled diabetes, chronic ob-

structive pulmonary disease, and

patients less than 18 years (Gha-

ny et al., 2009). 

All the studied patients were

submitted to the standard of care

(SOC) therapy of PEG-INFα2a 180

mcg per week or PEG INFα2b 1.5

mcg/kg per day in combination

with RBV1000-1200 mg per day

according to body weight for 48

weeks. For subsequent analysis,

patients are classified according to

response to SOC into two groups;

The first group (responders group)

includes patients who have shown

negative HCV-RNA after 24 weeks

following completion of a 48 weeks

treatment course. The second

group (non-responders) includes

null-responders (no disappear-

ance of HCV RNA after the first 12

weeks of therapy), breakthrough

(reappearance of HCV RNA after

being negative during therapy), and

patients who relapse within 24

weeks after the end of treatment.

Following the medical history and

clinical examination, pathological

examination of the liver biopsies

was performed in the Pathology

Department, Mansoura Faculty of

Medicine by pathologists. Study of

IL-28B polymorphism and the oth-

er laboratory investigations were

conducted in the laboratories of

the Clinical Pathology Department,

Mansoura Faculty of Medicine.
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The  following  investigationsThe following investigations

were performed before SOC ther-were performed before SOC ther-

apy:apy:

a- Detection of anti-HCV anti-

bodies, hepatitis B virus surface

antigen and core antibodies by

EIA (COBAS Amplicore, Germany).

b- Detection of HCV-RNA by

PCR at 0, 12, 24, 48, and 72

weeks using a commercial kit

(Roche Diagnostic, Branchburg,

NJ) according to the manufactur-

er's instructions. 

c- Liver function tests were

done on Cobas Integra-400 (Roche

diagnostics -Germany). 

d- Complete blood counts were

done on Sysmix KX-21 automatic

cell counter (Japan).

e- Detection of ANA, TSH, AFP

and IHA for Schistosomiasis.       

f- Abdominal ultrasound. 

g- Ultrasound guided true-cut

needle liver biopsy according to

the consensus recommendations

of the Asian Pacific Association for

the Study of the Liver (APASL)

(Shiha et al., 2008). The fibrosis

and necro-inflammatory activity

were staged according to the MET-

AVIR Scoring System (Bedossa

and Poynard, 1996). 

h- Ocular fundus examination

and electrocardiography for pa-

tients above 40 years.

Sample  collection  and  DNASample collection and DNA

extraction:extraction:

By molecular biology tech-

nique, Genomic DNA is isolated

from 2 ml of peripheral blood

mixed with EDTA, treated whole

blood by sodium dodecyl sulfate

lysis and proteinase K digestion,

extraction with saturated sodium

chloride solution and chloroform,

and precipitation with ice-cold ab-

solute ethanol. The DNA was

washed twice in 70% ethanol and

dried at 37 °C before being resus-

pended in sterile water. Genomic

DNA was extracted by means of

the QIAamp genomic DNA blood

extraction mini kit (Qiagen, Milan,

Italy) according to the manufac-

turer’s instructions.              

Genotyping  for  the  IL-28BGenotyping for the IL-28B

rs12979860 Polymorphism:  rs12979860 Polymorphism:  

The genotypes of the patients

were determined through detection

of the SNP in locus rs 12979860

by the use of real time PCR (Rotor

gene 6000 system). The real time

PCR included a two-step PCR (15

s at 95°C; 60 s at 60°C) on an ABI

7000 instrument using primers

rs12979860_F,GTGCCTGTCGTGT
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ACTGAACCA and  rs12979860_R,

AGCGCGGAGTGCAATTCA and the

Taqman MGB-probes rs12979860-

C_P, FAM-CCTGGTTCGCGCCTT-

MGB and rs12979860-T_P, VIC-

CCTGGTTCACGCCT-MGB. Allelic

discrimination was obtained by

post-PCR read of fluorescence in-

tensity from each of the fluoro-

phores.                                   

                                          

Statistical analysis:Statistical analysis:

Statistical package for SPSS

(version 18.0, Echosoft Corp.,

USA, 2008) was used for data

analysis. Quantitative variables

were summarized using Mean ±

SD and both number and percent-

age for categorized data. Il-28B

will be determined by counting.

Odds ratios (ORs) will be estimat-

ed according to the Woolf formula.

The level of significance will be as-

sessed in univariate analysis by

using the x2 or Fisher’s exact test

for comparisons of qualitative val-

ues or the unpaired Student’s t

test for quantitative values.

P≤0.05 was considered to be sig-

nificant, and the Bonferroni cor-

rection will be applied for multiple

tests by multiplying the P value by

the number of alleles compared

(corrected P value). Differences in

the means of continuous variables

will be assessed by the Student’s

paired t test. The Mann-Whitney U

test will be used to compare non-

parametric variables in indepen-

dent samples. Multivariate analy-

sis will be done by logistic

regression. Adjusted ORs and 95%

confidence intervals were derived

from the coefficient of the final

multivariate logistic model. 

ResultsResults
The included patients have age

range from 18 to 60 years; 42% of

patients >40 years and 58% are

≤40 years. Females represented

27%, of which 16 patients aged

>40 years and 11patients are are

≤40 years; meanwhile males repre-

sented 73%, of which 26 patients

>40 years and 47 are are ≤40

years. Body mass index (BMI) of

the included patients ranged from

21 to 29 kg/m2,  46 patients have

BMI >25 kg/m2, while 54 patients

has BMI are ≤25 kg/m2. 

Pretreatment ALT ranged from

18 to 188 IU/L, 22% of the stud-

ied patients have normal ALT (≤30

IU/L for males and ≤19 IU/L for

females), and 78% have elevated

ALT.
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fasting blood glucose (FBG) in

the studied patients ranged from

67 to160 mg/dl, 39% of patients

have FBG are >100 mg/dl and

61% are are ≤100 mg/dl. 44% of

the studied patients have low vire-

mia (≤600,000 IU/ml) and 56%

with high viremia (>600,000 IU/

ml). 55% of the studied patients

have F1, 29% have F2, and 16%

have F3 according to Metavir scor-

ing system for liver fibrosis.

 

There are significantly lower

ages and BMI in responders com-

pared to non responders

(p<0.0001, <0.0001 respectively).

There is a significant decrease in

FBG levels in responders group

compared to non responders

(p<0.0001).  There are insignifi-

cant difference between respond-

ers and non responders as re-

gards gender, pretreatment ALT,

the presence of bilharzial co-

infection, and grade of activity

(p>0.05). There is significantly

higher reporting of low viremia

(≤600000 IU/ml) and early fibrosis

stages (F1) among responders

compared to non responders

(p<0.0001 and p<0.0001 respec-

tively). There is significantly lower

reporting of fibrosis stages F2 and

F3 among responders compared to

non responders (p<0.01and

p<0.001 respectively). There is a

highly significant difference be-

tween responders and non re-

sponders as regards IL-28B poly-

morphism genotypes distribution

(CC, CT, and TT) with p<0.0001,

p<0.001, and p<0.0001 respec-

tively. There is a highly significant

difference in early virological re-

sponse (EVR) and end of therapy

(EOT) between responders and

non responders (p<0.0001 and

<0.001 respectively), Table (1).  

There are a significantly lower

age, FBG in CC genotype patients

compared to non CC genotype (p

<0.04, p<0.002 respectively). In

CC genotype, high viremia

(>600000 IU/ml) is significantly

lower than non CC genotype

(p<0.021). There is a significantly

difference in pretreatment fibrosis

stages between CC genotype and

non CC genotype, there is a signif-

icantly higher reporting of F1stage

in CC genotype compared to non

CC genotype (p<0.041), with sig-

nificantly lower F2 and F3 in CC

genotype compared to non CC

genotype (p<0.001 and p<0.021).

There is a highly significant differ-
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ence between CC genotype and

non CC genotype as regards EOT

(p<0.003), SVR (p<0.001), and re-

lapsers (p<0.001),  table (2).

There is a significantly higher

EVR, EOT, and SVR, in CC geno-

type compared to CT and TT geno-

types (p<0.015, p<0.0001, and

p<0.0001 respectively), and signif-

icantly higher non response in TT

genotype compared to CC and CT

genotypes (p<0.0001), table (3).

The predictive odds ratio for

age ≤ 40 years  versus  >40 years

was 2.32 (P<0.0001), BMI≤ 25 kg/

m2 versus >25 kg/m2 was 2.78

(P<0.0001), pretreatment viral load

≤600,000IU/ml  versus  >600,000IU/

ml was 7.95 (P<0.0001), FBG ≤100

mg/dl versus >100 mg/dl was

2.56 (P<0.0001), IL-B28 CC geno-

type versus non CC genotype was

8.33(P<0.001),  fibrosis score F0-2

versus F3 was 3.75 (P<0.0001), ta-

ble (4) and figure (1).

There is a highly significant

negative correlation between SVR and

age with (r=-0.488) (P<0.0001),

BMI with (r=-0.700) (P<0.0001),

FBG with  (r= -0.602) (P<0.0001),

Fibrosis stage with (r=-0.747)

(P<0.0001), IL-B28 genotype with

(r=-0.425) (P<0.0001), and pre

treatment viral load with (r=-0.778)

(P<0.0001). There is no significant

correlation between SVR and gen-

der (r=0.114) (p>0.05), table (5).

CC genotype is independent

predictor of response; CC has high

specificity (92%) with PPV of 89%,

65% accuracy, and 50% NPV. BMI

carries the highest sensitivity (98%)

and accuracy (92%) compared to

the other parameters. followed by

pretreatment viral load (87%) and

fibrosis stage (85%). Pre treatment

viral load has the highest PPV

(95%), specificity (92%) and high

sensitivity (87%). Fibrosis stage

has high PPV (92%), accuracy

(87%), specificity (87%), and 85%

sensitivity. Patient's age has 38%

accuracy, 87% PPV, 82% specifici-

ty, and 84% sensitivity, table (6).

CC genotype is dependant pre-

dictor and the highest accuracy is

obtained when combining CC gen-

otype with age ≤40 years or com-

bining CC genotype with low fibro-

sis stage (F1-F2). CC genotype

with age ≤40 years offers 100%

specificity and 100% PPV with

92% sensitivity, table (7).
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DiscussionDiscussion
In the current study, the re-

sponders have a significantly low-

er BMI compared to non respond-

ers group (p<0.0001), table (1). A

finding that is in accordance with

Bressler et al. (2003) who reported

that BMI was inversely correlated

with SVR, and with Berg et al.

(2006) who showed that a lower

pretreatment BMI was significant-

ly associated with achieving a

higher SVR across all genotypes

subjected to SOC therapy. Obesity

and high BMI are well established

predictors of disease progression

in patients with CHC; this is logic,

because a higher BMI is associat-

ed with more hepatic steatosis.

Moreover, CHC frequently cause

hepatic steatosis which augment

more liver damage and subse-

Fig. 1: Fig. 1: Relative predictivity of patients and viral characteristics for SVR.
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quently lower SVR rates. This con-

clusion is in concordance with Es-

mat et al. (2009) who reported

that steatosis appears to be relat-

ed to high BMI, rather than viral

load or the degree of liver injury,

and steatosis is common in pa-

tients with genotype 4 HCV and

significantly improves after HCV

eradication. Also, De Careaga

(2006) reported that obesity re-

duces treatment efficacy and he-

patic steatosis increases the ne-

cro-inflammatory process of HCV

and accelerates the development

of fibrosis. These published data

encouraged Stern et al. (2010) to

classify obese patients with CHC

as hard-to-treat with high failure

to achieve SVR and a greater like-

lihood of relapse after treatment,

and Khattab et al. in 2011 to con-

sider BMI as one of the predictors

for non alcoholic steatohepatitis in

HCV-4 patients.

In the present study, respond-

ers were found to have lower level

of pretreatment viremia (≤600,000

IU/ml) than non responders

(p<0.0001), table (1). This is in

agreement with the results of

Ghany et al. (2009) who reported

low pretreatment RNA viral load

as a predictor of SVR. On the oth-

er hand, a high pretreatment HCV

RNA level is considered as a nega-

tive predictive factor for treatment

outcome (Hasan et al., 2004; Ka-

mal et al., 2005). In our study,

lower pretreatment HCV viral load

in responders than non respond-

ers could be considered as a new

cumulative data added to the pre-

viously well established knowledge

supporting the consideration of

this parameter to be good prog-

nostic indicator for better re-

sponse outcome.

In our study, a significantly

higher number of patients with

early fibrosis stages (F1, F2) were

found in responders than non re-

sponders (p<0.0001), table (1). A

finding that agree with Gad et al.

(2008) who reported that signifi-

cant fibrosis (> F2 Metavir) is neg-

atively associated with SVR, and

those patients with advanced fi-

brosis are less likely to achieve

SVR. Fibrosis is suggested to be

one of the independent predictive

factors associated with therapy-

induced viral eradication in geno-

type-4 CHC patients, these data

were further proved by Ghany et

al. (2009), Thompson et al. (2010),
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and Poordad et al. (2011). Still the

debate about the necessicity of liv-

er biopsy in the pretreatment re-

quirements of antiviral therapy of

patients with HCV an unresolved

issue. During conduction of this

study liver biopsy is planned for

all the included patients aiming to

get valuable information about

both the necro-inflammation and

stage of fibrosis which is consid-

ered as gold standard tool in

many countries including Egypt.

Fortunately, patients with ad-

vanced fibrosis had lower SVR de-

spite non significant value of ne-

cro-inflammation parameter. Of

interest here is to mention the

new-advancements of many non-

invasive tools and different algo-

rithms in a trial to surrogate liver

biopsy, but none of them could

achieve the diagnostic accuracy of

liver biopsy, so, they can be con-

sidered as complementary rather

than surrogate for liver biopsy.

During conduction of this

study, patients who achieved SVR

expressed significantly higher

rates of EVR (p<0.0001), and EOT

(p<0.001) than non responders,

table (1). These findings were par-

allel to the results of Berg et al.

(2003) who stated that failure to

achieve EVR predicts treatment

failure and could be considered as

indication to cease therapy. In-

deed, it was stated that 0-3% of

patients with a decline of less

than 2 log HCV-RNA IU/ml (par-

tial responders) at week 12 have

the chance of achieving SVR, and

this has led to the implementation

of a stopping rule for patients

without EVR irrespective of geno-

type (Davis et al., 2003). In more

recent studies, patients with a

complete EVR achieved higher

SVR rates (68-84%) with SOC

therapy, unlike patients with a

partial EVR who achieved SVR of

only 17-29% (Fried et al., 2008;

Ghany et al. 2009). Although, EVR

is used to be the mainstay of HCV

on-treatment decision making.

These datum should be revised

and each patient should be indi-

vidualized and dealt with as case

by case, evidenced by the frequent

studies that proved encouraging

SVR response in partial respond-

ers. Patients lacking good adher-

ence and compliance with treat-

ment in the first 12 weeks of

therapy, particularly those with ei-

ther dose reduction or transient

stoppage of treatment should be
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searched for and are candidates

for completion of treatment as

some may achieve negativity of

HCV-PCR by the week 24, and in

such situation, extended courses

of treatment to 72 weeks were rec-

ommended.

In our study, IL-28B polymor-

phism distribution among our

studied CHC Egyptian patients

was 28% for CC genotype, 54% for

CT genotype, and 18% for TT gen-

otype. Many previous studies have

addressed IL28-B distribution in

HCV patients; Olfat et al. (2011)

reported the frequency of IL-28B

polymorphism at rs12979860 in

the studied Egyptian CHC pa-

tients, and found that CC geno-

type was present in 39%, CT geno-

type 51%, and TT 10%. And,

Mangia et al. (2011) who found

the frequency of IL28B CC geno-

type in 29%, CT in 53%, and TT in

18% of their studied patients.

Studying the ILB-28 polymor-

phism distribution globally among

our patients proved CC genotype

in little more than one fourth of

our patients, while CT genotype

represented 54% of the studied

patients. The a high frequency of

heterozygous carriers CT

(rs12979860) among CHC Egyp-

tian patients could provides a

vague predictive results and will

not be useful in more than half of

the patients, which by turn makes

a major difficulty in decision-

making at the start of treatment;

therefore, the search for additional

predictive factors for response is

mandatory either by studying an-

other loci on the IL-28B gene or

adding one or more of the estab-

lished predictive parameters tar-

geting optimum decision making.

In our study, there was a sig-

nificant difference in the distribu-

tion of IL-28B genotypes CC, CT,

and TT between responders and

non responders group (p<0.0001,

p<0.001, and p<0.0001 respec-

tively), table (1). Nearly, 92.8% of

CC genotype achieved EVR in

comparison to 81.9% in non CC

genotype (p<0.289). By the end of

therapy, 92.8% of CC genotype

were still maintaining viral clear-

ance compared to 59.7% in non

CC genotype (p<0.003). 89.3% of

CC genotype achieved SVR com-

pared to 50% in non CC genotype

(p<0.001). Non CC genotype ex-

pressed nearly three folds increase
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in relapsers than CC genotype

(p<0.001), table (2).

In this study, TT genotype has

lower rates of EVR compared to

CC and CT genotypes (61.1%,

92.8, and 88.9% respectively)

(p<0.015), and lower rates of EOT

compared to CC and CT genotypes

(27.7%, 92.8%, and 70.4% respec-

tively) (p<0.0001), and the highest

percentage of non response which

was 72.2% compared to in CC and

CT genotypes (10.7% and 42.6%

respectively) (p<0.0001), mean-

while, CT genotype has a midway

percentages of EVR, EOT, and

SVR compared to the most favora-

ble CC genotype and the least fa-

vorable TT genotype, table (3).

These results agree with those

of Asselah et al. (2012) who showed

that the IL-28B rs12979860 CC

genotype was associated with a

better treatment response; the

SVR was 81.8%, 46.5%, and

29.4% for genotypes CC, CT, and

TT respectively. Similarly, Cheva-

liez and Hezode, (2010) reported

that, CC genotype was associated

with a two-fold greater SVR rate

than the TT genotype, CT being

closer to TT than to CC. Further-

more, Bitetto et al. (2010) consid-

ered that CC pattern have higher

rates of RVR and SVR, people with

the homozygous TT pattern have

the least favorable response, while

those with the heterozygous or

mixed CT pattern fall in between.

Chen et al. (2012) concluded that

IL-28B rs12979860 CC is strong

SVR predictor regardless of eth-

nicity. More recently, Rizk and

Derbala (2013) suggested that pa-

tients with the C allele of

rs12979860 exhibited an approxi-

mately eight folds higher chance

of achieving SVR compared to pa-

tients with the T allele.

Derbala et al. (2013) stated that

the CC genotype of rs12979860

was one of the most frequent gen-

otypes among the responders at

12, 48 and 72 weeks of therapy,

the SVR was acheived in 46.9%,

45.9% and 7.2% for CC, CT, and

TT genotype respectively and mul-

tinomial logistic regression analy-

sis revealed that the viral load and

rs12979860 are the only signifi-

cant factors involved in the effica-

cy of the treatment response. In

2012, Holmes et al. considered IL-

28B genotype to be the strongest

pretreatment predictor of SVR in
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CHC patients receiving SOC. Sev-

eral global studies revealed that

the CC genotype is the major

player in drug induced viral clear-

ance and those patients are more

likely to respond to current SOC,

while both the CT and TT geno-

types have a poor association with

clearance rates (Ge et al., 2009;

Fabris et al., 2011). Recent study

conducted by El Awady et al.

(2013) showed that 76% of CHC

Egyptian patients carrying CC al-

lele had a SVR while the geno-

types CT and TT were associated

with lower SVR rates, 50% and

48%, respectively. Therefore, con-

cluded that IL-28B rs12979860

may have strong predictive value

for the outcome of IFN-based ther-

apy in the difficult to treat HCV

genotype 4 patients, with the hope

that IL-28B rs12979860 will im-

prove future decision-making in

the management of CHC in Egypt.

In this study, 3.5% of CC geno-

type patients relapsed within 24

weeks after the end of therapy

compared to 9.7% in non CC pa-

tients (p< 0.001), table (2).  Our

results are similar to Thompson et

al. (2010) who stated that CC gen-

otype was associated with de-

creasing the rate of post treatment

relapse. Given the strong associa-

tion we observed between IL-28B

genotype and breakthrough/

relapse, it is quite plausible that

IL-28B genotype is associated with

response to a PEG INF-α/ RBV

regimen. Therefore, an IL-28B

genotype-based model may identi-

fy patients who are at high risk for

treatment failure (and selection of

resistant HCV strains) when treat-

ed with this regimen. Further-

more, the results of our study

could be valuable in furthering

our understanding of the explana-

tion for the higher chance of SVR

which could be attributed to en-

hancement of early viral kinetics,

increasing the rates of EVR and

EOT, and decreasing the rate of

post-treatment relapse.

In the current study, CC geno-

type reported a higher rates of F1

compared to non CC genotype

(75% and 47.2% respectively)

(p<0.041), with significantly lower

reporting of F2 and F3 compared

to non CC genotype (p<0.001 and

p<0.021 respectively), table (2).

This result agree Fabris et al.

(2011) who reported that in pa-

tients with CHC infections, TT
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genotype occurred more frequently

in those patients affected by end

stage liver disease, and both CT

and TT allele is more prevalent in

patients with cirrhosis due to

HCV. Also according to Bitetto et

al. (2010), IL-28B polymorphism

at (rs12979860) appears to influ-

ence the natural history of CHC as

carrying the TT genotype favors

the evolution of the disease until

the development of HCC. A recent

Egyptian study found entire ab-

sence of the protective CC geno-

type in chronic HCV patients with

end stage liver disease, leading to

complete inversion of the C:T ratio

to become 40%:60% instead of

67%:33% found in healthy subject

and 50%:60% in CHC patients (El-

Awady et al., 2012). Moreover,

Rizk and Derbala (2013) found in

a more recent study that patients

with the T allele exhibited an ap-

proximately 13 times higher risk

of severe fibrosis compared to pa-

tients with the C allele. While, this

result disagree with Asselah et al.

(2012) who studied IL-28B poly-

morphisms relation to the severity

of liver disease and failed to find a

significant relationship between

rs12979860 and the severity of

disease.

The findings in our study may

raise the possibility that patients

with CC genotype may be natural-

ly protected and have a slower

rate of fibrosis progression com-

pared to non CC genotype which

has nearly two folds higher ten-

dency towards fibrosis progression

at all stages of disease progres-

sion, and this means that patients

with CT and TT alleles are more

likely to have a higher fibrosis

scores than CC genotype and ad-

vance more rapidly with aggres-

sive course towards cirrhosis and

end stage liver disease. 

In our study, we performed a

multivariate logistic regression

analysis to detect relative predic-

tivity of different host and viral

characteristics of SVR and found

that low pretreatment viral load

≤600,000 IU/ml is a viral predic-

tor of SVR (p<0.0001); whereas

host predictors of SVR included,

age ≤40 years (p<0.0001), BMI ≤25

kg/m2 (p<0.0001), FBG ≤100mg/

dl (p<0.0001), early fibrosis stage

(F1, F2) (p<0.0001), and favorable

IL-28B CC genotype (p<0.001), ta-

ble (4) and figure (1). Although ad-

vanced fibrosis stage has been

strongly associated with a lower
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rate of SVR, IL-28B genotype has

a higher predictive odds ratio

(8.33) than fibrosis stage (3.75),

and our results are nearly similar

to that of lin et al., (2011) suggest-

ed that CC genotype was the only

critical predictor of SVR. And Lai

and Afdhal (2012) concluded that

IL-28B CC genotype was the

stronger pretreatment predictor

than all the other significant pre-

treatment predictors of response

(viral load, ethnic background, fi-

brosis stage, and FBG).

These results were confirmed

more when a correlation study was

performed between these predictors

and SVR, and our results proved

that there was a strong significant

negative correlation between SVR

and age (r=-0.488, p<0.0001), BMI

(r=-0.700, p<0.0001), FBG (r=-

0.602, p<0.0001), fibrosis stage

(r=-0.747, p<0.0001), pretreatment

viral load (r=-0.778, p<0.0001),

and IL-28B genotype (r=-0.425,

p<0.0001), while gender showed

no significant correlation with

SVR (r = 114, p<0.285), table (5).

These results are in accordance

with several previous studies that

considered rs12979860 CC geno-

type, lower age, lower BMI, lower

viremia, and early fibrosis stages

are associated with higher SVR;

while, age >40 years, advanced

stage of liver fibrosis, higher BMI,

high viral load, and carrying CT or

TT genotypes have been negatively

reported to affect likelihood of SVR

(Barbara, 2009; Sarrazin et al.,

2011; Lai and Afdhal, 2012).

Study of the performance char-

acteristics of pretreatment predic-

tors of SVR revealed that CC geno-

type is an independent predictor

of higher SVR with diagnostic ac-

curacy of 65%, 41% sensitivity,

92% specificity, 89% PPV, and

50% NPV, table (6), this result

agree Mangia et al. (2011) who

found that CC type was indepen-

dently associated with higher SVR

and with Lagginget al. (2011) who

reported 32% sensitivity, 81%

specificity, 66% PPV, and 52% NPV

for CC genotyping; and with

Thompson et al. (2010) who reported

35% sensitivity, 91% specificity;

Mangia et al. (2009) who reported

40% sensitivity, 83% specificity,

82% PPV, and 29% NPV.

It is not astonishing during

conduction of this study to find

that IL-28B polymorphism
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(rs12979860) is strong predictor of

SVR and comparable with all oth-

er previously established baseline

host and viral variables, and this

knowledge could changes the

“cost /benefit” of treatment and

may help to encourage patients to

commence treatment and to reas-

sure them during a prolonged and

occasionally difficult treatment

course. Patients with unfavorable

responder genotype (CT, TT) could

probably be categorized as “diffi-

cult to treat” as little number of

those patients offered response.

For those patients, it may be pru-

dent to defer treatment until fu-

ture regimens are available. These

data encouraged some to recom-

mend pretreatment identification

of IL-28B genotypes in patients in-

fected with relatively difficult-to-

treat genotype 1 or 4 HCV (Jia et

al. 2012).

In our study, addition of each

of the other well-known pretreat-

ment predictors of SVR to IL-28B

genotyping significantly improved

its accuracy in predicting SVR.

High accuracy (93%), with the

highest specificity (100%) and the

highest PPV (100%) were obtained

in patients with favorable CC gen-

otype and age less than 40 years.

Also, high accuracy (93%) with the

highest sensitivity (96%) was ob-

tained in CC genotype patients

with low fibrosis score, table (7).

This finding is in agree with Bitet-

to  et al., (2011) who studied the

biological models for the predic-

tion of SVR should include a va-

riety of parameters besides IL-28B

genotyping such as viral load, fi-

brosis stage, BMI, and age. This

would offer better accuracy com-

pared with IL28B typing alone.

Furthermore, Paul et al. (2011)

considered advanced fibrosis as a

negative treatment prognostic cri-

terion besides unfavorable IL-28B

genotype.

A goal of genomic research is to

yield information that leads to

treatment decisions based on a

patient's genetic makeup. Person-

alized clinical decision-making for

treatment of patients with CHC re-

quires estimates of the probability

that a patient will achieve SVR

which consider not only IL-28B

genotype, but also other factors

that are associated with treatment

response. Genetic variation in IL-

28B in addition to other host- and

viral-related factors was associat-
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ed with high SVR after SOC treat-

ment for CHC. Thus, a clinical

prediction model based on IL-28B

genotype adjuncted to the other

clinical variables can yield useful

individualized predictions of the

probability of treatment success

which could be positively reflected

on the outcome of SOC therapy by

increasing SVR rates and decreas-

ing the frequency of futile treat-

ment among patients with CHC.

In  conclusion:In conclusion: Our study

could provide an additive critical

evidence for usefulness of applica-

tion of genetic data in clinical set-

tings for predicting the treatment

response in chronic hepatitis C

patients. In Egyptians, patients

carrying unfavorable IL-28B geno-

types (non-CC) could be identified

for waiting the directly acting anti-

virals. However, sustained virolog-

ical response of HCV infection is

determined by multiple genetic

loci. However, the practical utility

of genetic data in treatment choice

remains to be completely elucidat-

ed for IFN-based therapy.
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AbstractAbstract
Objective:Objective: To evaluate the role of endoscopic endonasal approaches

in surgical management of extradural anterior skull base tumors as re-
gard the extent of anatomic exposure, feasibility, efficacy and complica-
tions of these approaches will be ascertained. 

Materials  &  Methods:  Materials & Methods: Twenty patients with anterior skull base tu-
mors was extradural location were treated through endoscopic endona-
sal approaches. Patients were preoperatively assessed through MRI and
CT scan and postoperative radiology was compared with preoperative
one and the complication and clinical outcome is monitored and ana-
lyzed. 

Results:Results: The extent of resection included "GTR" in 16 cases (80% of
total cases), while subtotal resection "STR" were in 4 cases (20% of total
cases). The postoperative CSF Leakage (10%) which is the main compli-
cation in this study.

Conclusions:Conclusions: A completely endoscopic endonasal resection of the ex-
tradural skull base tumors can be safely performed for benign and ma-
lignant tumors. The endoscope provides superior visualization and al-
lows for more precise dissection. Oncologic principles are preserved
with en bloc excision of involved skull base structures. Early oncologic
results are promising but continued experience is needed. There are
many potential benefits for patients with endonasal surgery.

Keywords:  Keywords: Endoscopic skull base, anterior skull base tumors, safe-
ty, efficacy.
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IntroductionIntroduction
The base of the skull is one of

the most fascinating and complex

anatomical areas from the ana-

tomical and surgical perspectives.

It can be involved in a variety of

lesions(1).  The skull base regions

are composed of complex tissue

structures that give rise to histog-

enetically and biologically hetero-

geneous neoplasms of ectodermal,

endodermal, and mesodermal ori-

gins. Accurate diagnosis and un-

derstanding of the clinical and

pathologic presentations of the

varied tumor entities in this region

are essential for proper manage-

ment.

Traditional approaches to the

skull base tumors have included

complex transcranial or transfa-

cial operations. These procedures,

facilitated by progress in the de-

signs of surgical instruments and

advances in perioperative inten-

sive care, have afforded excellent

exposure, allowing for complete

removal of massive tumors. How-

ever, these open procedures have

also been associated with signifi-

cant morbidity and long term con-

valescence; the burden on the pa-

tient has been great(2). As a

result, the evolution of skull base

surgery over the past decade has

been characterized by an empha-

sis on the development of mini-

mally invasive techniques that do

not compromise surgical out-

comes but do significantly dimin-

ish the perioperative burden on

the patient.

Skull base surgery, like other

subspecialties, has evolved to in-

clude minimally invasive proce-

dures, such as endoscopic endo-

nasal skull base surgery(3). As

with other evolutions in surgery,

acceptance of a new procedure re-

quires proof of its feasibility, safe-

ty, and efficacy(4). 

“Pure” endoscopic endonasal

transsphenoidal surgery has been

described in detail by Jho et al.(5).

Extended transsphenoidal ap-

proach was originally described by

Weiss in 1987. Extended ap-

proaches are essential for reach-

ing the area from lamina cribrosa

to the cranio cervical junction(6). 

Materials and MethodsMaterials and Methods
This is a prospective study

which was conducted on twenty

patients diagnosed with anterior



371371

Benha M. J.

Vol. 31  No 1  Jan.  2014
skull base tumors in extradural

location; they were managed

through endoscopic endonasal ap-

proaches at the Neurosurgical

and/or Otorhinolaryngology De-

partments, Mansoura University

Hospitals during period between

March 2011 and September 2013.

Patients were selected for the

study based on inclusion criteria

including: skull base tumors ex-

tradurally located. Or intradural

skull base tumors with extradural

extension (invasive pituitary aden-

omas). While, excluded patients were

those with medical co-morbidities

making them anesthetically unfit

for surgery and those with Intra-

dural skull base tumors without

extradural extension or invasion.

Preoperative evaluation:Preoperative evaluation:

All patients who are selected for

the study were subjected to the

following preoperative assessment

protocol: 

• Informed consent• Informed consent is obtained

from all patients in our study. 

• Rigorous history taking • Rigorous history taking form

the patient or his attendants. 

• Clinical assessment:• Clinical assessment: Typical-

ly done through General physical

examination and full neurological

examination, E.N.T. and ophthal-

mologic evaluation and endocrino-

logical evaluation through pitui-

tary hormonal assay. 

• Neuroradiological evaluation• Neuroradiological evaluation

was done through 1.5-Tesla con-

trast-enhanced magnetic resonance

imaging MRI of the brain and

skull base and paranasal sinuses

and computerized tomography (CT)

scan of the paranasal sinus and

brain in a coronal and axial cuts. 

Procedures  and  OperativeProcedures and Operative

technique:technique:

Surgeons:Surgeons: The operations were

performed by a team of neurosur-

geons and otolaryngologists of

neurosurgery and otorhinolaryn-

gology departments of Mansoura

University. 

Equipment:Equipment: The instruments

used to execute the fully endo-

scopic endonasal approach suc-

cessfully include an endoscopic

tower (Karl Storz Endoscopy, Tutt-

lingen, Germany), containing a

high definition digital camera, a

xenon or halogen light source, 0°,

30° and 45° rigid endoscopes 4
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mm in diameter. 

Approaches:  Approaches: two categories of

EEA were used, either standard

approach or extended approaches

selected according to the location

of the tumor.

Standard EEA was used in two

patients (10% of total) with inva-

sive pituitary adenoma: two pa-

tients without lateral extension

nor invasion of the pterygopala-

tine and/or infratemporal fossae.

Extended endoscopic endonasal

approaches were used in 18 pa-

tients: Transethmoidal approach

was used in large sinonasal tu-

mours (with involvement of the

cribriform plate/ethmoid roof). In

four patients of olfactory neuro-

blastoma (20% of total). Transmax-

illary Transpterygoid approach was

used in tumours with exclusive in-

volvement of the pterygopalatine

and/or infratemporal fossae. In

seven patients (35% of total).

Three patients of juvenile nasoph-

aryngeal angiofibroma, two patients

of fibrous dysplasia, one with ade-

noid cystic carcinoma and one pa-

tient with left trigeminal nerve

schwannoma. Transclival approach

in seven patients (35% of total).

Four clival chordoma, one clival

chondromsarcoma, one clival fi-

broma, one clival histocytosis X. 

    

Outcome assessment: Outcome assessment: 

Evaluation of the outcome of

endoscopic endonasal surgery in

all patients is based on: 

• Intraoperative record • Intraoperative record includ-

ing the approach used operative

time in minutes. Intraoperative

complication such as; bleeding

(severity and quantity in cc). 

• Clinical assessment• Clinical assessment by com-

paring both preoperative and post-

operative neurological status, en-

docrinological and ophthalmologic

conditions and complications re-

lated to the surgical approach es-

pecially CSF leakage, pneumo-

cephalus, meningitis. 

• Extent of resection• Extent of resection is catego-

rized into gross total resection,

subtotal resection and partial re-

section and was evaluated on the

obtained CT scan and/or MRI  3

months postoperative.  

•  Endoscopic  follow  up  con-• Endoscopic follow up con-

trol  was done attrol was done at 3 weeks postop-

erative. 
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ResultsResults

Demographic  Data/ClinicalDemographic Data/Clinical

Presentation:Presentation:

Twenty consecutive patients

underwent endoscopic skull base

surgery of anterior skull base tu-

mors. The age of patients ranged

from 8 to 61 years (mean±SD)

36.07±16.51 years. 70% of the pa-

tients were males (14 patients)

and 30% were female (6 patients).

Headache was the most common

presenting symptom (66.6%), fol-

lowed by nasal airway obstruction

(50%), epistaxis (40%), cranial nerve

dysfunction (30%). Visual distur-

bance constitutes (26.6%). Endo-

craniologically symptoms (13.3%)

as shown in fig. (1).

Tumor Characteristics:Tumor Characteristics:

There were 11 malignant and 9

benign lesions. Olfactory neuro-

blastoma  was  the  most  com-

mon  pathology,  occurring  in  4

patients (20%). Followed by inva-

sive pituitary adenoma 3 patients

and chordoma 3 patients. All pa-

tients with malignant disease, re-

ceived postoperative radiotherapy

and 2 patients of functioning pi-

tuitary adenoma received postop-

erative hormone replacement ther-

apy. 

Operative  and  PerioperativeOperative and Perioperative

Data:Data:

The extent of resection includ-

ed resection was "GTR" in 16 cas-

es (80% of total cases) (see fig. 2 &

3), while subtotal resection "STR"

were in 4 cases (20% of total cas-

es) (see fig. 4). A residual tumor of

invasive pituitary adenomas had

not been resected because it was

encircling left internal carotid ar-

tery. In one chordoma a residual

was left on the anterior surface

brainstem as it was adherent and

in other chordoma a remnant is

left behind right carotid.

The reconstruction of the re-

sulting anterior skull base defects

mainly depend on allografts like

fascia lata and fat graft and seal-

ant like duraseal and fibrin glue

followed by foley's catheter balloon

as a tamponade. The mean opera-

tive time was 165.9 minutes

(range  83-280  minutes).  The

mean blood loss was 657.6 ml

(range 250-1650 ml). The average

hospital stay, which included the

day of surgery, was 4.7 days

(range 2-11 days). Only one pa-

tient required a period of observa-

tion in the ICU, which lasted two

days. 
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Complications:Complications:

Two patients developed postop-

erative CSF Leakage (10%) which

is the main complication in this

study both of them were treated

with lumbar drain only. Only one

of them complicated by tension

pneumocephalus followed by men-

ingitis and improved on lumbar

drainage and conservative treat-

ment and pneumocephalus re-

solved completely. 

One patient developed Perma-

nent anosmia presumably due to

avulsion of the olfactory nerves

due to aggressive superior dissec-

tion of the nasal mucosa or infil-

tration of olfactory nerves (esthe-

sioneuroblastoma). One patient

developed atrophic rhinitis and

prolonged crusting, which were

treated with transnasal irrigation,

and topical and oral antibiotics

with improvement. Two patients

were presented preoperatively with

ophthalmoplegia showed postoper-

ative no improvement in their

complaint and normal ocular mo-

tility did not restorated. 

Epistaxis was postoperative

complication in only one patient,

it occurred at one month postop-

eratively requiring endoscopic

cauterization and it was success-

fully controlled. One patient devel-

oped behavioral and mental status

changes secondary to pneumoceph-

alus and frontal lobe compression

and he was managed conserva-

tively and we had no mortality.

Fig. 1: Fig. 1: The prevalence of clinical feature in the study group.
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Fig. 2: Fig. 2: A- Preoperative MRI; esthioneuroblastoma, B- Total resection of the tumor.

Fig. 3: Fig. 3: A- Preoperative MRI; left ethmoidal esthioneuroblastoma, B-Total resection.

Fig.  4:  Fig. 4: A- Preoperative MRI; dumbbell-shaped pituitary adenoma, B- Small residual
of the tumor.
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DiscussionDiscussion
The field of endoscopic cranial

base surgery has made significant

advances in the past few years.

However, the principles of endo-

scopic endonasal approaches to

the cranial base find their roots in

the evolution of transsphenoidal

pituitary surgery and minimally

invasive sinus surgery. In the ear-

ly 1900s, Hirsch in 1910 and

Cushing in 1914 described the

transnasal transsphenoidal ap-

proach to the sella. Over the

years, this approach has been ex-

panded to remove lesions above

and below the sella; however, the

use of a microscope and retractors

limited its versatility and applica-

bility(7). Simultaneously, the field

of functional endoscopic sinus

surgery evolved, and it became

clear that straight and angled en-

doscopes could provide full visual-

ization of the entire midline crani-

al base as well as aspects of the

lateral cranial base through an

endonasal approach(8). 

In this evolutionary context of

change in the treatment of tu-

mours affecting the skull base, in

the present study with the endo-

scopic endonasal approach (EEA)

for the treatment of tumours in-

volving the skull base. Twenty pa-

tients were selected with extradu-

ral skull base tumors, cases

selection is based on selection cri-

teria and patient data is collected

and gathered for analysis as previ-

ously described. Although the

number of cases in our study is

not very high, but it contain a

wide variety of tumors as regard

anatomical distribution (area of

skull base involved), a wide range

of histologic subtypes and differ-

ent approaches used in their man-

agement. Thus, we attempt to an-

alyze the results of usage of EEA

as a whole not to analyse its value

in each pathological subtype.

The purpose of this study was

not to recommend EEA versus

open techniques, which are still

useful and, in most cases, do not

cause significant aesthetic or

functional sequelae. However, this

study, along with the rest of those

published, provides evidence of

the usefulness of EEA for the

management of tumors affecting

the skull base, being the tech-

nique of choice in selected cases.

Several series have attested to
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the efficacy of endoscopic endona-

sal approaches for resection of

skull base neoplasms. In an early

report, Stammberger et al.(9) re-

ported on 43 sinonasal and skull

base neoplasms managed strictly

by endoscopic endonasal ap-

proaches. They noted that the ini-

tial outcomes were ‘‘at least equal

to standard external approaches,

however with excellent functional

terms and significantly better

overall quality of life.’’ In a more

recent series Lund et al.(10) re-

ported a 49-patient prospective

cohort that underwent endoscopic

resection with 36 patients free of

disease, seven patients with resid-

ual disease, and six patients' dead

of disease. Nicolai et al. 2008 have

reported the largest series to date,

with 184 patients with naso-

ethmoidal malignancies involving

the adjacent skull base. One hun-

dred thirty-four patients (72.8%)

were managed exclusively by an

endoscopic approach. The overall

rates of disease-free survival, alive

with disease, died of disease, and

died of other causes were 80.9%,

4.4%, 11.4%, and 2.2%, respective-

ly. López et al.(11) published a ret-

rospective analysis of 63 patients

treated by an endoscopic endona-

sal approach (EEA). Tumor resec-

tion was complete 69% of cases. 

The previous published series

support our extent of tumor resec-

tion; Overall, gross total tumor re-

section was obtained in 16 cases

(80% of our cases), while subtotal

resection was achieved in 4 cases

(20% of our cases). A lot of rea-

sons stand against achieving total

resection including; major cere-

bral vasculature encasement (one

invasive pituitary adenoma encir-

cling left internal carotid artery),

large intracranial extension into

the floor of middle cranial fossa

(only one case of JNA) and one

chordoma was not totally resected

due to firm adherence to the ante-

rior surface brainstem and only

one case of mortality (5% of total).

Our follow-up period is short

and the sample is small for survi-

val calculations and the progno-

sis. At this time, no tumor has re-

curred, and the success of

intraoperative endoscopic resec-

tion is encouraging. As in other

series, this fact suggests a promis-

ing future for this approach.

Finally it is clear that surgical
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management of extradural skull

base tumors is undergoing a para-

digm shift as endoscopic endona-

sal approaches become more

widely practiced. However, in ex-

amining the limited published

data and adding our own experi-

ence, it is clear that the early

short-term results of endoscopic

endonasal resection, provide en-

couraging data for high rates of

tumor control and progression-

free survival with limited morbidi-

ty for selected cases.

Given the preliminary nature of

these data, there are several limi-

tations to our study. The small

number of patients limits the sta-

tistical power of any conclusions

that one may draw from this re-

port, Second, the short follow-up

provides only short-term out-

comes; further follow-up will be

necessary to determine the dura-

bility of disease control in patients

treated with this type of resection

compared with more traditional

open skull base approaches.

ConclusionsConclusions
A completely endoscopic endo-

nasal resection of the extradural

skull base tumors can be safely

performed for benign and malig-

nant tumors. The endoscope pro-

vides superior visualization and

allows for more precise dissection.

Oncologic principles are preserved

with en bloc excision of involved

skull base structures. Early onco-

logic results are promising but

continued experience is needed.

There are many potential benefits

for patients with endonasal sur-

gery.

ReferencesReferences
1.1. Cappabianca  P.,  CavalloCappabianca P., Cavallo

M., Esposito F., et al. (2008):M., Esposito F., et al. (2008): Ex-

tended endoscopic endonasal ap-

proach to the midline Skull base:

the evolving role of transsphenoid-

al surgery. Adv Tech Stand Neuro-

surg; 33: 151-99.

2.  Shahinian  H.K.  (2008):  2. Shahinian H.K. (2008): In-

troduction to Endoscopic Skull

Base Surgery. A Comprehensive

Guide with Illustrative Cases. In:

Endoscopic Skull Base Surgery: A

Comprehensive Guide with Illus-

trative Cases. By Shahinian HK

(ed) © Humana Press, Totowa,

NJ., Pp.1-3. 

3.3. Doglietto  F.,  PrevedelloDoglietto F., Prevedello

D.M., Jane J., et al. (2005): D.M., Jane J., et al. (2005): Brief



379379

Benha M. J.

Vol. 31  No 1  Jan.  2014
history of endoscopic transsphe-

noidal surgery—from Philipp Boz-

zini to the first world congress of

endoscopic skull base surgery.

Neurosurg focus; 19(6): e3.

 

4.  Kassam  A.B.,  Prevedello4. Kassam A.B., Prevedello

D.M.,  Carrau R.L.,  et  al.  (2010):D.M., Carrau R.L., et al. (2010):

Endoscopic endonasal skull base

surgery: analysis of complications

in the authors’ initial 800 pa-

tients. A review. J Neurosurg; 113:

1-25.

5. Jho H.D. (2001):5. Jho H.D. (2001): Endoscop-

ic transsphenoidal surgery. J Neu-

rooncol; 54: 187-195.

6.  Laufer  I.,  Anand  V.K.  and6. Laufer I., Anand V.K. and

Schwartz  T.H.  (2007):Schwartz T.H. (2007): Endoscop-

ic, endonasal extended transsphe-

noidal, transplanum transtuber-

culum approach for resection of

suprasellar lesions. J Neurosurg;

106(3): 400-406.

7.7. Couldwell  W.T.,  WeissCouldwell W.T., Weiss

M.H.,  Rabb  C.,  et  al.  (2004):M.H., Rabb C., et al. (2004):

Variations on the standard trans-

sphenoidal approach to the sellar

region, with emphasis on the ex-

tended approaches and parasellar

approaches: Surgical experience

in 105 cases. Neurosurgery; 55:

539-550.

8.  Nicolai  P.,  Castelnuovo  P.8. Nicolai P., Castelnuovo P.

and  Villaret  B.A.  (2011):  and Villaret B.A. (2011): Endo-

scopic resection of sinonasal ma-

lignancies. Curr Oncol Rep.; 13:

138-44.

9. Stammberger H., Anderhu-9. Stammberger H., Anderhu-

ber  W.,  Walch  C.,  et  al.  (1999):ber W., Walch C., et al. (1999):

Possibilities and limitations of en-

doscopic management of nasal

and paranasal sinus malignan-

cies. Acta Otorhinolaryngol Belg;

53: 199-205.

10. Lund V., Howard D.J. and10. Lund V., Howard D.J. and

Wei  W.I.  (2007):Wei W.I. (2007): Endoscopic re-

section of malignant tumors of the

nose and sinuses. Am J Rhinol;

21: 89-94.

11.  López  F.,  Suárez  V.,  Co-11. López F., Suárez V., Co-

stales  M.,  et  al.  (2012):stales M., et al. (2012): Endo-

scopic Endonasal Approach for

the Treatment of Anterior Skull

Base Tumours: Acta Otorhinola-

ryngiol Esp; 63(5): 339-347.



380380

Mahmoud Saad, et al....

Published byPublished by

Benha Faculty of MedicineBenha Faculty of Medicine Volume 31  Number 1
Jan.  2014

SAFETY AND EFFICACY OFSAFETY AND EFFICACY OF
ENDOSCOPIC SKULL BASEENDOSCOPIC SKULL BASE

SURGERYSURGERY IN RESECTION OFIN RESECTION OF
EXTRADURAL ANTERIOR SKULLEXTRADURAL ANTERIOR SKULL

BASE TUMORSBASE TUMORS

Mahmoud Saad M.Sc, Nabil Mansour Ali MD,Mahmoud Saad M.Sc, Nabil Mansour Ali MD,
Abdel Wahab Ibrahim MD, Ashraf Ezz El-Din MDAbdel Wahab Ibrahim MD, Ashraf Ezz El-Din MD

and El-Shaarawy Kamal MD*and El-Shaarawy Kamal MD*

BENHA
MEDICAL
JOURNAL

REPRINT



381381

Benha M. J.

Vol. 31  No 1  Jan.  2014

IntroductionIntroduction
Cochlear implantation has be-

come standard management for

severe to profoundly deaf children,

making the attainment of intelligi-

ble, age-appropriate spoken lan-

guage an achievable goal for

many. However, there remains un-

explained variation in outcomes

from implantation and the chal-
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AbstractAbstract
Introduction:Introduction: Cochlear implantation has become standard manage-

ment for severe to profoundly deaf children, making the attainment of
intelligible, age-appropriate spoken language an achievable goal for
many. However, there remains unexplained variation in outcomes from
implantation and the challenges of ensuring life-long use and benefit re-
main.Thus, there are multiple incentives to strive for an exact documen-
tation of the position of the individual electrode in relation to cochlear
structures and the insertion depth of the electrode array.

Aim:Aim: To find out if it is possible to detect exactly the position of the
electrode array in the cochlea by MSCT scan and to measure the dis-
tance of this electrode from the modiolus of the cochlea.

Material  and  methods:Material and methods: Multislice CT scan was used to detect the
electrode position in 15 cochlear implant patients.

Results:Results: all electrodes were successfully detected with full insertion
and the electrode modiolus distances were measured.

Conclusion:Conclusion: Multislice CT scan is a valuable tool for detection of in-
tracochlear electrode array.



382382

Ahmed H. Allam, et al....

lenges of ensuring life-long use

and benefit remain(1).

In cochlear implant patients, a

large proportion of the success or

failure depends on the transfer of

stimulating signals from the elec-

trode toward the auditory nerve fi-

bers. An important aspect of the

electrode design is electrical impe-

dance, which depends on elec-

trode surface area, morphological

processes, and electrochemical

processes initiated by electrical

stimulation(2). 

Thus, there are multiple incen-

tives  to  strive  for  an  exact  doc-

umentation  of  the  position  of

the individual electrode in relation

to cochlear structures and the in-

sertion depth of the electrode ar-

ray(3).

In order to assess the electrode

position in cochlear implant recip-

ients, van Wermeskerken, et al.(4)

considered the benefits of high-

resolution computerized tomogra-

phy  (HRCT) scanning as a more

exact method to visualize the

structures of the temporal bone

and assumed that locating the

electrode will be possible with

HRCT and that this visualization

will allow to measure the distance

to important landmarks in the

cochlea, such as the modiolus.  

Material and MethodsMaterial and Methods
High-resolution multislice CT

scanning of electrode position was

performed on 15 pediatric cochle-

ar implant candidates, 4 days af-

ter implantation, at Ain Shams

Specialized Hospital using the Sie-

mens Somatom Definition Flash

128-slice CT (Siemens Healthcare,

Forchheim, Germany). 

The patients were scanned with

the following parameters (Table 1).

3-D reconstructions were created

using multiplanar reformation

(MPR), i.e., calculating slices along

arbitrary sections. In our study,

an MPR was made parallel to the

basal turn of the cochlea and per-

pendicular to the modiolus and

thus in the plane of the electrode

array. Window width and window

level were adjusted until both the

cochlear tissues and the individu-

al electrodes could be visualized.

The electrode modiolar distance

(EMD) was measured from the

center of each electrode to the

center of the modiolus (Figure 1). 
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We calculated the EMD of five

electrodes (No.1, 6, 11, 16, and

22) in each patient; taking in con-

sideration the electrodes are num-

bered from No. 1 (in basal turn)

towards the electrode No. 22 (in

apical turn).

ResultsResults
The study was conducted on 15

patients (6 male and 9 female)

with range of age between 2 years

and 14 year with mean age 5.07

years old. 

All electrodes were fully insert-

ed and successfully detected inside

the cochlea, Individual electrodes

were detected and the relation to

the modiolus was measured. 

After adjusting the bone window

in the HRCT; the electrode modio-

lus distance (EMD) was measured

between the electrodes No. 1, 6,

11, 16 and 22, and the center of

the modiolus (Table 2). EMD

ranged from 1.00um to 6.70um

(mean 3.5107um, ± SD 1.51466).
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DiscussionDiscussion
The development of a new gen-

eration of cochlear implant devices

has, to a great extent, been aimed

at improving stimulus-transferring

mechanisms. Thus, there is a

growing interest in precisely docu-

menting the position of the elec-

trode array in relation to cochlear

structures.

Multislice CT (MSCT) has prov-

en its efficacy in the postoperative

imaging of cochlear implant (CI)

patients(5-9). It confirms the intra-

cochlear position of the implant.

The positioning of an electrode ar-

ray, as well as the individual elec-

trode contact-to-modiolus dis-

tance, can be assessed. This

yields objective measurements fa-

cilitating the evaluation of differ-

ences in outcome after implanta-

tion of different types of electrode

arrays(7).

The aim of imaging cochlear

implant patients in our study us-

ing MSCT scan was to find out if it

is possible to detect exactly the

position of electrode array in the

cochlea by MSCT scan and meas-

ure the distance of this electrode

from the modiolus; 

Results of imaging in our study

revealed that in all patients the

electrode arrays were fully insert-

ed, and the electrodes in all turns

of the cochlea could be clearly dis-

tinguished. There was a decrease

of the electrode modiolus distance

measurements from the electrode

No. 1 towards the electrode No.

Fig. 1: Fig. 1: HRCT image with an MPR in the plane of the electrode array showing complete
insertion of the electrode inside the cochlea.



385385

Benha M. J.

Vol. 31  No 1  Jan.  2014
22. This is in agreement with

cochlear anatomy as the electrode

No. 1 is in the wide basal turn,

while the electrode No. 22 is in

narrow apical turn.

Both Ketten(10) and Skinner(11)

succeeded to visualize the elec-

trode array and there depth in the

cochlea using MSCT scan but they

failed to detect the exact position

of single electrode and its relation

to cochlear structures due to im-

aging technology available at that

time.

Multislice CT scanning can also

play a role in the development of

new electrodes, as the devices

must not only allow for non trau-

matic insertion and positioning

but also for safe explantation and

reimplantation(4). These results

provide a baseline for a subse-

quent study to verify the estimat-

ed electrode positioning.

ConclusionConclusion
Multislice CT scan is very use-

ful in detection of the electrode po-

sition inside the cochlea and can

be used in complications and re-

search purposes.
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AbstractAbstract
Introduction: Introduction: High sucrose diet has various effects on hepatic func-

tion. In addition the obese persons are susceptible to develop fatty liver
disease (FLD). Green tea contains powerful antioxidants, polyphenols,
which help to remove free radicals from your body's cells. There is a lit-
tle information about the effects of green tea extract on liver function
and histolological changes in the liver of obese rats. 

Aim  of  the  study:Aim of the study: The objective of this study was to assess the ef-
fects of high sucrose diet on body mass index, serum lipid profile, blood
glucose, aspartate aminotransferase (AST), alanine aminotransferase
(ALT) level and liver histology (light microscope using H&E; toluidine
blue& transmission electron microscope) in rats and the role of green
tea extract in minimizing these changes.

Materials and Methods: Materials and Methods: The rats included in this study were classi-
fied into 4 main groups; group I: control group received standard diet,
group II: rats received standard diet and green tea, group III: High Su-
crose rats, group IV: high Sucrose group received green tea extract.

Results:Results: High sucrose diet group caused significant changes in the
histology of liver where fatty infiltration is prominent in most hepatocy-
tes while the remaining cells exhibited vacuolated cytoplasm with pyk-
notic nuclei. Ultra structurally, the most characteristic features ob-
served in most hepatocytes were accumulation of fat droplets and the
degenerative changes especially in mitochondria. Biochemically there
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IntroduIntroductioction
Nonalcoholic fatty liver disease

(NAFLD) covers a spectrum of liver

disease ranging from simple he-

patic steatosis (accumulation of

triglyceride inside hepatocytes) to

nonalcoholic steatohepatitis (ne-

crosis and inflammation), with some

people ultimately progressing to

liver cirrhosis and failure. The

prevalence of nonalcoholic fatty

liver disease (NAFLD) is high and

linked to obesity, diabetes mellit-

us, and hypertriglyceridemia(1).

High-fat and high-sucrose (HS)

intakes were shown to contribute

to syndromes such as hyperlipide-

mia, glucose intolerance, hyper-

tension, and atherosclerosis(2,3).

Green tea is a rich source of

polyphenol catechins. Epigallocat-

echin gallate (EGCG) is the most

active form of the catechins re-

sponsible for green tea’s antioxi-

dant, anti-inflammatory, and

metabolic effects. Green tea also

contains caffeine, which appears

to act synergistically with EGCG

to assist metabolism(4).

Some studies show that sub-

stances in green tea may offer sev-

eral weight-loss-promoting effects,

such as speeding up your metabo-

lism and suppressing your appe-

tite(5). Consumption of green tea may

enhance health because it reduces

the incidence of cancer in various

experimental models, is a potent

antioxidant, and modulates serum

cholesterol concentrations(6).

Long-term consumption of green

was a significant increase in serum triglycerides, total cholesterol,
LDL.C, blood glucose, aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) as well as a significant decrease in serum
HDL.C. All these histological & biochemical effects were improved by
green tea. 

Conclusion:  Conclusion: From this study we can conclude that, high sucrose
diet caused significant changes in histological structure of the liver with
a significant increase in body mass index, serum triglycerides, total
cholesterol, LDL, blood glucose, aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) as well as a significant decrease in ser-
um HDL. All these effects were counteracted by green tea consumption. 

Key Words: Key Words: obesity, green tea, hepatocyte, albino rats.
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tea may decrease the incidence of

obesity and, perhaps, green tea

components such as EGCG may

be useful for treating obesity(7).

Dietary green tea extracts alleviat-

ed body weight gain and insulin

resistance in diabetic and high-fat

mice, thus ameliorating glucose

intolerance(8). 

Green tea may help your liver --

or it may not, depending on how

you consume it and in what quan-

tities. While drinking a moderate

amount of green tea may reduce

the risk of liver cancer and other

liver disorders, taking large

amounts of green tea supplements

could have toxic effects on your

liver(9). Hepatoprotective effects of

green tea against carbon tetra-

chloride, cholestasis and alcohol

induced liver fibrosis were report-

ed in many studies. Green tea

may protect liver cells and reduce

the deposition of collagen fibers in

the liver. Green tea provides a safe

and effective strategy for improv-

ing hepatic fibrosis(10).

The use of green tea extract ap-

peared to be beneficial to rats in

reducing lipid peroxidation prod-

ucts. These results support and

substantiate traditional consump-

tion of green tea as protection

against lipid peroxidation in the

liver, blood serum, and central

nervous tissue(11).

Green tea, is a known cancer

fighter, but it also has liver-

protective properties. The cate-

chins in green tea are powerful

antioxidants that seem to protect

against the damage that toxins

wreak upon cells. Various animal

studies indicate that green tea is

helpful in the treatment of viral

hepatitis and liver cancer. It has

been found to reduce and prevent

the growth of abnormal liver tis-

sue in rodents(12).

Besides an obesogenic environ-

ment and reduced energy expendi-

ture during work and less activi-

ties, one of the primary causes of

the current epidemic of obesity

and related metabolic disorders is

related to the western-style diet,

which includes excessive intake of

high-fat and high-sucrose foods.

Several studies have assessed the

long-term (over 10 weeks ~ 2

years) effects of high-fat and/or

high-sucrose diets on metabolic

risk factors(13). The rapid onset of
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hepatosteatosis, adipose tissue

hypertrophy and hyperinsuline-

mia by ingestion of a diet high in

fat and sucrose may possibly be

due to the rapid response of lipo-

genic, insulin signalling and in-

flammatory genes(14). 

The aim of our study is to in-

vestigate the effect of high sucrose

diet in deterioration of liver struc-

ture and function and the role of

green tea in these changes in male

albino rats.

Material and methodsMaterial and methods
Animals:Animals:

This study was carried in de-

partment of physiology, Benha fa-

culty of medicine, where the ani-

mals were housed for the entire

experimental period. Eight-week-

old male rat were housed in a

room at average temperature with

a normal light-dark cycle. 

Diets:Diets:

Standard  chow  diet:  Standard chow diet: In this

type of diet

 - The fat represented 3.73% of

the total caloric requirement.  

- The carbohydrates represent-

ed 43.88% carbohydrate (40.75%

starch and 3.13% sucrose)   of the

total caloric requirement.

- The protein represented 23.54%

of the total caloric requirement
(15). 

High sucrose diet:High sucrose diet:

The fat represented 6.40% of

the total caloric requirement.  

- The carbohydrates 49.85%

(4.5% starch and 47.35% sucrose)

of the total caloric requirement.

- The protein represented

23.60% of the total caloric require-

ment.   

- The fibers represent 9.15% of

the total caloric requirement.

- The high-sucrose diet was ob-

tained mixing 600 g sucrose and

60 g of soy oil to 1000 g of a previ-

ously triturated standard chow for

four weeks. Casein was added to

achieve the same protein content

as the standard chow(16).

Green  Tea  Extract  Adminis-Green Tea Extract Adminis-

tration:tration:

Rats received 300mg/kg bwt.

green tea extract (GTE) [Multi -

treat Arab Co. for Pharmaceutical

& Medicinal plants (MEPACO-

MEDIFOOD) Enahas El Rami-

Sharkeya- Egypt, each tablet con-

tains 300 mg green tea dry ex-

tract, (30% polyphenols)] in 1 ml
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distilled water/ rat by gavages dai-

ly for 14 weeks. In our present

study we chose to use a moderate

dose of green tea extract (GTE) to

avoid adverse effects of GTE on

many body organs, as there were

evidence of deleterious effects of

high doses of GTE including treat-

ment-related mortality occurred in

male and female mice receiving

1000 mg/kg bwt. Treatment dose

which was likely related to liver

necrosis, while using doses not ex-

ceeding 500mg/kg bwt. showed

no adverse effects in males and fe-

males of both species sexes(17).

Humane care for rats was provid-

ed according to the guidelines of

the National Institutes of Health

(NIH) of animal Care and the local

committee approved this study.

All animals survived till the end of

the experiment.

Experimental protocol:Experimental protocol:

The animals had free access to

water and standard mouse chow

for an acclimatization period of 1

week. Thereafter, animals weigh-

ing 200-225 g were randomly as-

signed to four groups for the feed-

ing experiment. The control Group

I: (n=10) was fed standard mouse

chow, the green tea Group II:

(n=10) was fed standard mouse

chow with green tea by gavages',

group III the HS Group (n=10) was

fed the diet which was high in su-

crose and Group IV: (n=10) was

fed the diet which was high in su-

crose and received green tea by

gavages'. Body weight and food in-

take were monitored throughout

the study. At the end of the exper-

iment, all rats were anesthetized

using diethyl ether inhalation, the

body weight and body length were

used to confirm the obesity

through the obesity parameters

body mass index (body weight g/

length cm2).

Blood samples were collected

by intracardiac suction for bio-

chemical analysis, Whole blood

was collected into tubes, and ser-

um was obtained by centrifuga-

tion at 3000 rpm for 15 min at

4°C and stored at -80°C until bio-

chemical analysis. The determina-

tion of the activity of hepatic

transaminases AST and ALT, glu-

cose, triglyceride, total cholesterol,

LDL, HDL and albumin were de-

termined enzymatically using

commercially available reagent

kits in benha biochemistry analy-

sis unit.  
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A histological study was per-

formed following a midline lapa-

rotomy to remove the liver. The liv-

er was dissected and fixed in 10%

formalin solution at room temper-

ature. An experienced pathologist

evaluated all samples Liver por-

tions were fixed in 10% formalin

for histological examination. 

Statistical Analysis:Statistical Analysis:

All data were expressed as

mean ± S.D; data were evaluated

by the one way analysis of vari-

ance. The calculations were per-

formed by SPSS program version

17. Difference between groups

were compared by Student's t-test

with P<0.05 selected as the level

of statistical significance.

ResultsResults
Body weight index (BWI):Body weight index (BWI):

Mice in the HS diet group

gained weight rapidly. As shown

in table (1) and Fig.1 the HS diet

in group II (Hs) increased the body

weight (P<0.01), compared with

the control group fed standard

chow diet. Green tea administra-

tion had no significant decrease in

body weight index in group II

(standard diet & green tea)=Gt

while, it significantly decreased

BWI in group IV (high sucrose diet

& green tea )=Hs Gt.

Plasma  lipids  profile  andPlasma lipids profile and

blood glucose:blood glucose:

As shown in table (2), the HS diet

increased total cholesterol, LDL-C,

triglyceride (P<0.001) & HDL-C was

decreased (P<0.01) as compared

with the control group. Green tea

consumption decreased total cho-

lesterol, LDL-C, triglycerides (P<0.01).

HDL-C was increased (P<0.01) as

compared with (HS group).

Plasma glucose, ALT and ASTPlasma glucose, ALT and AST

levels:levels:

As shown in table (3), The HS

diet significantly increased blood

glucose, ALT and AST level

(P<0.01) in group (III). Green tea

consumption in group (IV) caused

significant decrease of blood glu-

cose, ALT and AST (P<0.01), as

compared with the Hs group.

Histopathological studyHistopathological study

Group 1 (control group):Group 1 (control group):

The histological appearance of

the liver in the control group was

normal. Light microscopic exami-

nation of the liver of control rat

group stained by H&E showed the

normal characteristic hepatic ar-
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chitecture. The hexagonal hepatic

lobules were formed of hepatocy-

tes arranged in cords radiating

from the central veins. The hepa-

tocytes appeared polyhydral in

shape with large rounded or oval

nuclei and sometime it contained

two nuclei. The hepatic sinusoids

were seen   as narrow spaces in-

between the hepatic cords (Fig. 1).

The hepatocytes stained by tolui-

dine blue appeared polyhydral in

shape with large rounded or oval

nuclei and enclosed thin walled

blood sinusoids (Fig. 2). Ultra-

structural examination of the liver

specimen sections of this group

showed normal polygonal hepatoc-

ytes with rounded or oval nuclei

that had regular nuclear mem-

brane, prominent nucleolus and

clumps of chromatin (Fig.3). The

cytoplasm showed different cell or-

ganelles. The mitochondria ap-

peared rounded or elongated and

had a homogenous matrix of mod-

erate electron density. The rough

endoplasmic reticulum appeared

in the form of a group of flattened

cisternae and commonly located

in the perinuclear regions. Lyso-

somes appeared as heterogeneous

organelles with extremely elec-

tron- dense matrix (Fig. 3).

Group 2 (non obese green teaGroup 2 (non obese green tea

received  group):received  group):

Light microscopic examination

of the liver in group 2, stained by

H&E showed the normal charac-

teristic hepatic architecture. The

hexagonal hepatic lobules were

formed of hepatocytes arranged in

cords radiating from the central

veins (Fig.4).

Group  3  (obese  high  sucroseGroup 3 (obese high sucrose

diet group):diet group):

Examination of the liver sec-

tions of group (3) stained with

H&E by the light microscope re-

vealed a congested central vein &

hepatic sinusoids by the blood ele-

ments surrounded by affected

hepatocytes with multiple changes

in their shapes. Many hepatocytes

appeared polyhydral with large

oval nuclei that showed a signet

ring appearance and cytoplasmic

lipid infiltration. Some hepatocy-

tes had vacuolated cytoplasm and

deeply stained nuclei. (Fig. 5)

Many hepatocytes stained with to-

luidine blue appeared polyhydral

in shape with large oval nuclei

that showed a signet ring appear-

ance and infiltration by many cy-

toplasmic lipid droplets allover the

cytoplasm (Fig. 6). 
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Electron microscopic examina-

tion of group 2 showed hepatocy-

tes with many vacuoles and multi-

ple small lipid droplets that

appeared as electron-lucent areas

allover the cytoplasm. Some mito-

chondria appeared normal while

others were degenerated. The in-

dentation in the nuclear envelop

was demonstrated with heteroge-

neous distribution of the nucleo-

plasm. The cytoplasm also in-

cludes some lysosomes and small

amount of rough endoplasmic re-

ticulum (Fig. 7).

Group 4 (High sucrose,  greenGroup 4 (High sucrose,  green

tea  received group):tea  received group):

Light microscopic examination

of a section in the liver of the

adult rat group 4 stained by H&E

clarified that, the liver tissue ap-

peared more or less similar to the

control group. The central vein

was surrounded by cords of rela-

tively normal hepatocytes and

mild congestion of the hepatic

blood sinusoids. Some hepatocy-

tes were binucleated while others

still had a vacuolated foamy cyto-

plasm with small dark nuclei, (Fig.

8). The semithin section in the liv-

er of the adult rat group 3 stained

by toluidine blue showed a group

of  polyhedral hepatocytes with

rounded nuclei (N). Their cyto-

plasm had some lipid droplets (L)

and the blood sinusoids (s) ap-

peared  slightly congested with

blood elements (Fig.9). Ultrstruc-

tural examination of this group

showed a relative improvement,

where some hepatocytes had

euchromatic nuclei and a promi-

nent nucleoli. Their cytoplasm

contained a mitochondria, rough

endoplasmic reticulum, numerous

glycogen granules and few vacuoli-

zation. Binucleated hepatocyte

with euchromatic nuclei (mitotic

figures) could also be observed

(Fig. 10).
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Fig.1: Fig.1: A photomicrograph of a section in the liver of an adult rat from G1 (control group)
Showing a central vein (V) with radially arranged hepatocytes (H) & blood sinu-
soids (S) in between them. The hepatocytes appears polyhydral in shape with
large rounded or oval nuclei and acidophilic cytoplasm. (H & E X 630). 
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Fig.2:  Fig.2: A photomicrograph of a semithin section in the liver of an adult rat from G1 (control
group) showing a group of hepatocytes arranged in cords radiating from a central vein
(cv). The hepatocytes appeared polyhydral in shape with large rounded or oval nuclei
(n) and sometime it contained two nuclei (2 n). The hepatic blood sinusoids (s) were
seen as narrow spaces inbetween the hepatic cords. (Toluidine Blue X l000).

Fig.3: Fig.3: An electron micrograph of ultrathin section in the liver of an adult rat from G1 (control
group) showing a part of normal hepatocyte with oval nucleus that has regular nuclear
membrane, prominent nucleolus (N) and clumps of chromatin. The mitochondria (M)
appears rounded or elongated with a homogenous matrix of moderate electron density
while many free scattered glycogen particles (G) are seen inside the cytoplasm. The
rough endoplasmic reticulum (rER) appears as a groups of flattened cisternae near the
perinuclear regions and lysosomes have a heterogeneous electron- dense matrix (Ly).
(Uranyl acetate and lead citrate X 6000).

Fig.4: Fig.4: a section in the liver of an adult rat from G2 (non obese green tea receiving rats) Show-
ing a central vein with radially arranged hepatocytes & blood sinusoids inbetween
them. The hepatocytes appear polyhydral in shape with large rounded or oval nuclei
and acidophilic cytoplasm.
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Fig.5:  Fig.5: A photomicrograph of a section in the liver of an adult rat group 3 showing a central
vein (CV) surrounded by affected hepatocytes with multiple changes in their shape.
There are areas of lipid infiltration (L) and a signet ring appearance in the cytoplasm of
hepatocytes while some hepatocytes have vacuolated cytoplasm (V) due to massive areas
of degeneration with deeply stained nuclei. Moreover some areas revealed loss of hepatic
architecture with dilatation and congestion of the blood sinusoids (s). (H & E X 630).

Fig.6:  Fig.6: A photomicrograph of a semithin section in the liver of an adult rat group 3 showing
many polyhydral hepatocytes with large oval nuclei that showes a signet ring appear-
ance and infiltration by multiple small lipid droplets (L) allover the cytoplasm. A group
of irregular hepatocytes appears with oval nuclei (N) and many vacuoles (v) in their cy-
toplasm. The blood sinusoids (s) have blood elements. (Toluidine Blue X l000).

Fig.7:  Fig.7: An electron micrograph of a hepatocyte of an adult rat group 3 showing a multiple
small lipid droplets (L) all over the cytoplasm, polymorphic degenerated mitochondria
(M), some lysosomes and little rough endoplasmic reticulum (rER). The nucleus (N) has
an irregular indented envelop by three lipid droplets (Uranyl acetate and lead citrate X
6000).
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Fig.8:  Fig.8: A photomicrograph of a section in the liver of an adult rat group 4 Showing a central
vein (CV) with radially arranged relatively normal hepatocytes (H) and foamy appear-
ance of some hepatocytes (L). Some hepatocytes have vacuolated cytoplasm (V) and
small dark nuclei and mild congestion of the hepatic blood sinusoids (S) in between
them. (H & E X 400).

Fig.9: Fig.9: A photomicrograph of a semithin section in the liver of an adult rat group 4 showing a
group of polyhedral hepatocytes with rounded nuclei (N), the cytoplasm contains nu-
merous glycogen granules (G) and some lipid droplets (L). The blood sinusoids (S) ap-
pears slightly congested with blood elements. (Toludine Blue X 1000).

Fig.10:  Fig.10: An electron micrograph of ultrathin section in a hepatocyte of an adult rat group 4
showing a rounded nucleus with nucleolus (Nu), heterochromatin and euchromatin.
The cytoplasm has mitochondria (M), rough endoplasmic reticulum (rER), lysosomes
with heterogeneous electron- dense matrix (Ly), some lipid droplets (L), and free scat-
tered glycogen granules (G). (Uranyl acetate and lead citrate X 6000).
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DiscussionDiscussion
In our study, we demonstrated

that feeding of the HS diet caused

gains in body weight and hepatic

steatosis after 4 weeks. Thus, rap-

id onset of visceral obesity and fat-

ty liver may occur with intake of a

high-calorie diet that is high in fat

and sucrose. These results were in

agreement with(18) as they found

that dietary fructose, but not glu-

cose, increased de novo lipogene-

sis and promoted dyslipidemia,

decreased insulin sensitivity, and

increased visceral adiposity in

overweight/obese adults. In addi-

tion Nagata R and colleagues re-

vealed that adult male Sprague-

Dawley rats fed a sucrose-rich diet

(70% sucrose) for 2–3 wk that de-

veloped fatty livers and became

obese. In addition they suggested

that fructose, not glucose, is the

primary cause of hepatic changes

after chronic ingestion of a high-

sucrose diet; diets enriched with a

comparable amount of glucose, in-

stead of sucrose or fructose, do

not produce any overt hepatic ab-

normality. This finding may be

mainly attributable to the unique

metabolic properties of fructose,

i.e. its rapid uptake by the liver and

its entry into the glycolysis path-

way after bypassing the phospho-

fructokinase regulatory step(19).

Our study revealed that green

tea leads to significant decrease in

the body weight index of rats. As

well as significant decrease in the

serum levels of glucose, ALT, AST,

triglycerides, total cholesterol and

LDL.C. With significant increase

in serum level of HDL.C. These re-

sults were in agreement with(20)

as they suggested that Green tea

significantly decreased the BWI in

high sucrose obese rats as green

tea extract may boost metabolism

and help burn fat.  

Diet-induced obesity is largely

caused by disorders of fat metabo-

lism, resulting in a massive accu-

mulation of fat in various tissues.

Lipid and energy metabolism are

regulated by a complex network of

signaling processes, and therefore

investigated mRNA expression of

key genes regulating lipid metabo-

lism, The HF-HS diet upregulated

liver LPL mRNA expression. The

lipolytic enzyme LPL mediates up-

take of circulating lipid into pe-

ripheral organs, and it is the primary

enzyme responsible for chylomi-

cron- and very low-density lipo-
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protein-triglyceride lipolysis(21).

Bioactive ingredients of green

tea extract caused in the liver an

increase in the activity of glutathi-

one peroxidase and glutathione re-

ductase and in the content of re-

duced glutathione as well as marked

decrease in lipid hydroperoxides

(LOOH), 4-hydroksynonenal (4-HNE)

and malondialdehyde (MDA). The

use of green tea extract appeared

to be beneficial to rats in reducing

lipid peroxidation products. These

results support and substantiate

traditional consumption of green

tea as protection against lipid per-

oxidation in the liver, blood serum,

and central nervous tissue(22).

In our results there was histo-

logical and ultastructural changes

in obese high sucrose rat liver in-

clude degeneration and disruption

of the hepatocytes, degeneration

of the cells lining the bile ducts

and occlusion of the central portal

vein. Green tea consumption had

greatly improved the hepatic

structure and function. The liver

dysfunction in obese rats where

the serum liver enzymes (ALT &

AST) increased was greatly nor-

malized after green tea adminis-

tration. In addition; there was a

biochemical change as increased

plasma triglycerides, total choles-

terol, and LDL level and blood glu-

cose in obese group and these

changes became normal in green

tea received obese rats. These re-

sults were in agreement with(23)

as they showed that, the triglyce-

ride content in the liver as well as

the cholesterol content in the

heart of rats fed sucrose-rich diet

were elevated and were normal-

ized by all types of tea drink test-

ed. Although green and oolong tea

extracts contained similar compo-

sition of catechin, their findings

suggest green tea exerted greater

antihyperlipidemic effect than oo-

long tea. Apparent fat absorption

may be one of the mechanisms by

which green tea reduced hyperlipi-

demia as well as fat storage in the

liver and heart of rats consumed

sucrose-rich diet. 

Green tea contained very large

amounts of catechins (173.1 mg/

dl), including epigallocatechin gal-

late (61.8 mg/dl), which have po-

tent antioxidant effects, in addi-

tion; Green tea contains 2% to 4%

caffeine, and unlike black tea,

green tea also contained ascorbic
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acid (3.0 mg/dl) and may reduce

the risk of liver cancer(24). 

Eight studies showed a signifi-

cant protective role of green tea

against various liver diseases four

studies showed a positive correla-

tion between green tea intake and

attenuation of liver disease. More-

over, the other two studies also

presented the protective tendency

of green tea against liver disease
(25). Research shows that green

tea lowers total cholesterol and

raises HDL ("good") cholesterol in

both animals and people. One

population-based clinical study

found that men who drink green

tea are more likely to have lower

total cholesterol than those who

do not drink green tea. Green tea

also seems to protect the liver

from the damaging effects of toxic

substances such as alcohol. Ani-

mal studies have shown that

green tea helps protect against liv-

er tumors in mice(12).

From our current study we

concluded that, high sucrose in-

duced obesity resulted in structu-

ral and functional liver distur-

bance in adult rats, Green tea had

a protective effect against these

dysfunction. In addition; green tea

had a weight lowering and anti lip-

idemic effect and could improve

the fatty changes of the liver. 
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IntroductionIntroduction
Although acute appendicitis is

the most common cause of an

acute abdomen in Surgical De-

partment, the diagnosis of this

condition is still largely thought to

be clinical one; a meaningful num-

ber of patients are found to have

normal appendix at surgery (Rus-

sell,  2004). There are high nega-

tive appendicectomy rate (8 to

30%) reported in the literature

(Dey,  2010; Jail,  2006;  Oh-

mann,  1999). More observation

ALVARADO SCORING SYSTEM TO AID INALVARADO SCORING SYSTEM TO AID IN
DIAGNOSIS OF APPENDICITIS :DIAGNOSIS OF APPENDICITIS :

A PROSPECTIVE STUDY A PROSPECTIVE STUDY 

Farag M. Makael Bohtera MD, Mohan Patro MD,Farag M. Makael Bohtera MD, Mohan Patro MD,
Hassan I. Fadeal MD, Hussein M. AbuMuktada MDHassan I. Fadeal MD, Hussein M. AbuMuktada MD

and Eman Saleh MD*and Eman Saleh MD*
Departments of General Surgery, *Anaesthesia,

Faculty of Medicine, Omar El Mukhtar University, El-Beida, Libya.

AbstractAbstract
Hypothesis:Hypothesis: Decision making in cases of acute appendicitis poses

clinical challenge especially in developing countries, where shortage in
advanced radiological modality. Aim of this study is to evaluate the ef-
fect of Alvarado scoring system for diagnosis of acute appendicitis and
correlate it with histopathological report.

Patients and Methods: Patients and Methods: all consecutive patients admitted in that pe-
riod with pain in right iliac fossa were included. Data of the patients
collected and divided the patients study into three categories according
to Alvarado scoring system.

Results:Results: positive predictive value, negative appendicectomy rate and
complication rate were 86.7&, 13.3% and 20.8% respectively.

Conclusions:  Conclusions: Alvarado score system is simple, easy and useful tool
preoperatively in diagnosis of acute appendicitis and can be used effec-
tively in routin practice.

Keywords: Keywords: Duodenal injuries, associated trauma, delay, drainage.
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period may allow uncomplicated

appendicitis to progress to gangre-

nous, perforated and peritonitis,

even death due to septicaemia

(Lancer, 1999). However some be-

lieve that it is better to remove

normal appendix than to delay di-

agnosis, particularly in elderly pa-

tients. The erroneous diagnosis of

acute appendicitis can be reduced

by using different scoring systems

(Abdeldaim, 2007; Dey, 2010 and

Ohmann, 1999). Alvarado scoring

system is one of various scoring

systems; which is simple and

based on history, clinical exami-

nation and leucocyte count. 

The aim of this study was to

evaluate the reliability of Alvarado

score for diagnosis of acute appen-

dicitis and correlate it with histo-

pathological examination as a gold

standard diagnosis.

Material and MethodMaterial and Method
This prospective study was car-

ried out in the Surgical Depart-

ment, El Thoura Teaching hospi-

tal, El Beida, Libya, for the period

of 1st May to  31st October 2011. 

All  consecutive patients admit-

ted in that period with pain in the

right iliac fossa (RIF) were includ-

ed. Patients with urological, gy-

naecological problem or surgical

patients other than RIF pain, spe-

cially patient with RIF mass, were

excluded from  the study. Data of

the patients collected and divided

the patients study into three cate-

gories according to Alvarado sco-

reing system. 

Alvarado scoring system: Alvarado scoring system: One

point for each of RIF pain, nausea

/ vomiting, anorexia, rebound ten-

derness RIF, rise temperature

(>37.50C) and shifting neutrophils

to left (neutrophils more than 70%

of leucocytosis). Two points for

tenderness of RIF and Leucocyto-

sis.

Score 1: (<5), Score 2: (5-6) and

Score 3: (7-10) points. Patients be-

long to Score 1 and 

Score 2 are kept under obser-

vation, for 24 hours of admission

and appendicectomy performed

for who worsen the symptoms . All

the patients within Score 3, were

underwent appendicectomy. The

removal appendix sent for histo-

logical examination to confirm the

appendicitis.  
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ResultsResults

Data of 180 patients admitted

with history of RIF pain were col-

lected and statistical analysis of

the collecting data was done.

There were 98 Female and 82

Male, with mean age 23.3 years

(range 5-65 years), 40 (22.2%) of

them belong to Score 1 and ap-

pendicectomy was performed for

only 3 patients (2 Female and 1

Male) after 24 hours of admission.

Acute appendicitis was confirmed

histopathologically in only one pa-

tient and the remaining two

(66.6%) patients had negative ap-

pendicectomy. 

Score 2 : (5-6 points) 68

(37.8%) patients within this score,

45 of them (26 Female and 19

Male) underwent appendicectomy

after 24 hours of admission, be-

cause of worsening of clinical fea-

tures and shifted to last Score ( 7-

10 points ). Thirteen (28.9%) pa-

tients had negative appendicecto-

my. Score 3 : ( 7-10 points ) 72

(40%) patients fitted to this score.

38 were Female and 34 Male. All

of them underwent appendicecto-

my within 6-24 hours of admis-

sion. Only one (1.4%) patient had

negative appendicectomy and in

whom intra-operative diagnosis

was acute diverticulitis.

Over all Positive Predictive val-

ue in the study was 86.7% and

negative appendicectomy rate was

13.3% and complication rate was

20.8%. (Table 1).
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DiscussionDiscussion
The Vermiform appendix is

considered by most to be a vesti-

gial organ, responsible for the most

common surgical emergency (Cus-

chieri, 1995 and Russell,  2004).  

Surgical intervention in acute

appendicitis is not without the

risk of morbidity and mortality,

even in a negative appendicectomy

(Baidya, 2007). Hence, appendici-

tis has always been approached

with two things in mind, minimiz-

ing of negative appendicectomy or

preventing delayed complications

(Gangrenous, perforation, perito-

nitis) (Russell, 2004).

In developing countries, where

advanced radiological imaging and

laparoscopic examination do not

appear cost effective, the history,

clinical examination with a few la-

boratory investigation remain the

mainstay of diagnosis (Klein,

2007; Peterson,  1992 and Subha-

jeet, 2010). Various studies have

shown a better outcome in the

form of decreased negative appen-

dicectomy rate by using diagnostic

scoring system (Alvarado, 1986;

Klein,  2007 and Teicher,  1983).

In 1986, Alvarado published

Score, consisting of ten clinical

points for diagnosis of acute ap-

pendicitis (Alvarado, 1986).  He

recommended an operation for all

patients with equivocal or more

than 7 points, observation for pa-

tients who have score 5-6 points,

while less than 5 points excluded

from operation.

Many investigators conducting

to evaluate the validity of this sim-

ple score system (Abdeldaim,

2007; Chan, 2001; Jawaid, 1999;

Kalan, 1999 and Klein, 2007).

The positive predictive value of

acute appendicitis in this series

was 86.7%, which is comparable

with other report (Chan, 2001,

Jawaid, 1999; Kalan, 1999 and

Klein, 2007). Over all negative ap-

pendicectomy rate was 13.3%, 2

(66.6%) patients in Score 1, 13

(28.9%) patients in Score 2 and

only one (1.9%) patient belong to

Score 3. There are a wide variation

in rate of negative appendicectomy

among the studies range from 8 to

30% (Jain, 2006; Ohmann, 1999

and Dey, 2010). The explanation

may be due to the surgeon is oper-

ating on too few patients, hence

increase risk of complications or
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operating at a low score with in-

creasing of the negative appendi-

cectomy rate (Jain, 2006; Oh-

mann, 1999 and Dey, 2010 ).

This suggestion may be sup-

ported by a wide variation of ap-

pendicular complications, between

previous reports. (Baruni, 1998;

Ditillo, 2006; Ricci, 1998; Makael,

2009; Scher, 1980 and Wellmore,

2011). Over all complications rate

in this series was 20.8%. There is

an agreement with other investiga-

tors, the complications of appendi-

citis more in females and extreme

age. These are explained by diffi-

culty in diagnosis of the acute ap-

pendicitis in these age group. On

the other hand, delay presentation

of the patients or hospital organi-

zation as in general hospital lead-

ing to increase rate of complica-

tions (Makale, 2009 and Kochroo,

1984).

ConclusionConclusion
Alvarado score system is sim-

ple, easy, available and useful tool

preoperatively in diagnosis of

acute appendicitis and can be

used effectively in routine prac-

tice. Score 5-6, doubtful cases

have to be regularly examined

clinically by surgeon to detect any

worsening of their signs; in which

case has to operate early. Score

equivocal 7 or more, definitely

confirmed diagnosis and early op-

eration is indicated to avoid the

complications.
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IntroductionIntroduction
Liver cirrhosis is a leading

cause of morbidity and mortality

worldwide. A wide variety of liver

diseases lead to the impairment of

liver function and require medical

intervention. Liver transplantation

is the primary treatment for end-

stage hepatic diseases. Though ef-

fective, extensive clinical applica-
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AbstractAbstract
Objective:Objective: Stem cell transplantation is a promising treatment for liv-

er fibrosis. Mesenchymal stem cells (MSCs) can reduce liver fibrosis by
different mechanisms. This study was conducted to assess the effect of
human adipose tissue-derived mesenchymal stem cells (ASCs) on im-
munocompetent rats.

Subjects  and  Methods:Subjects and Methods: Liver fibrosis was induced in 20 immuno-
competent rats by intraperitoneal infusion of thioacetamide (TAA). Rats
were divided into control group and stem cell group. The second group
received human ASC infusion into the portal vein. One month later ALT,
AST, serum albumin, serum bilirubin, and CBC were assessed. The
whole liver was used for histopathological assessement and computed
quantitation of the fibrous tissue by imajeJ program.

Results:Results: Fibrosis score and amount of fibrous tissue were signifi-
cantly lower while serum albumin was significantly higher in the stem
cell group.

Conclusion:Conclusion: Human ASCs reduced liver fibrosis without the need of
immunosuppression. Further research is needed to evaluate the mecha-
nisms by which MSC reduce fibrosis.
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tion is limited by the lack of avail-

ability of donor organs. Other ad-

verse factors such as rejection,

problems associated with the

long-term use of immunosup-

pressants, and perioperative mor-

bidity and mortality contribute to

additional complications(1).

Attention has been focused on

the ability to use cellular resourc-

es to bridge patients until trans-

plantation or to restore liver mass

and function(2). There have been

significant advances in this field.

Many groups reported improvement

of toxin induced liver fibrosis in

animal models with mesenchymal

stem cells (MSCs) proved by histo-

pathological evaluation, elevated

serum albumin, and normaliza-

tion of transaminases(3,4,5,6).

Though improving fibrosis,

MSCs do not appear to contribute

significantly in regeneration of re-

cipient livers by transdifferentia-

tion into hepatocytes(7). The role

of MSC in the reduction of fibrosis

may be attributed to the secretion

of certain cytokines and growth

factors that favour regression of fi-

brosis and differentiation of hepat-

ic oval cells(3).

An important limitation of most

animal studies is the short duration,

the use of carbon tetra-chloride alone

which causes fibrosis but does not

suppress hepatocyte replication,

while retrosine, thioacetamide, and

2-acetylaminofluorane can do(8). 

Aim of The Work Aim of The Work 
The aim of this study was to

assess the effect of human ASCs

on TAA-induced liver fibrosis in

immunocompetent rats.

Methods Methods 
This study was conducted in

Medical Experimental Research

Center (MERC) .It was carried out

on 20 male Sprague-Dawley rats

with body weight ranged from 190

to 350 gm. Rats were purchased

from the Holding Company for Bi-

ological Products & Vaccines

(VACSERA). Thioacetamide was

burchased from Sigma Aldrich

company.

Liver fibrosis was induced in all

rats by intarperitoneal infusion of

thioacetamide 200mg/kg twice

weekly for 8 weeks. Rats were di-

vided into 2 groups:

1) Control group: This group in-
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cluded 10 rats. One month after

induction of fibrosis, blood sam-

ples were taken and rats were sac-

rificed to take specimens for histo-

pathological evaluation.

2) Stem cell group: This group

included 10 rats. 1 x 10(6) hASC/

1 ml were injected into the portal

vein under anaesthesia in each

rat. Blood samples were taken and

rats were sacrificed to take speci-

mens for histopathological evalua-

tion one month later.

In all rats the body weight and

weight of the whole liver were re-

corded. Blood samples were taken

prior to sacrifice for CBC, ALT, AST,

total bilirubin, and serum albu-

min analysis. The whole liver was

extracted for histopathology. Hem-

atoxylin and eosin stained slides

were used to stage fibrosis using a

modification of the staging criteria

adopted by Zhao et al(9). Masson

trichrome slides were used for im-

age analysis. Image analysis by

ImageJ program was performed on

40X digital photos. Twenty photos

were used for each specimen.

Statistical analysis was con-

ducted by SPSS program. Shapi-

ro-Wilk  test  was  used  as  a test

for normality. Mann-Whitney test

was used to compare the two

groups. 

Results Results 
A) Physical  parametres:A) Physical parametres: There

was no significant difference be-

tween the control group and the

stem cell group as regards body

weigh, liver weight, and liver/body

weight ratio.

B)  Laboratory  data:B) Laboratory data: Serum al-

bumin was significantly higher in

stem cell group compared to the

control group. No significant dif-

ference was detected between the

two groups as regards other labor-

atory parameters.

C) Histopathology: C) Histopathology: The amount

of fibrous tissue estimated by ima-

geJ program was significantly low-

er in the stem cell group com-

pared to the control group. Also,

stage of liver fibrosis was signifi-

cantly lower in the stem cell group

compared to the control group.
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DiscussionDiscussion
Though improving liver fibrosis

in animal models, several debates

are still not solved concerning the

use of MSCs in treating liver fibro-

sis. Some studies demonstrated

transdifferentiation of these cells

into myofibrobalsts with progres-

sion of liver fibrosis(10). In our

study human ASCs reduced the

amount of fibrous tisssue estimat-

ed by image analysis and promot-

ed hepatic regeneration proved by

elevated serum albumin and im-

proved fibrosis score.  

A second debate is a bout the

mechanism by which MSCs can

reduce fibrosis. Different mecha-

nisms may contribute to the ther-

apeutic effects exerted by MSCs,

which can differentiate into func-

FS: Fibrosis score, IA: Image analysis.
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tional hepatocytes and also pro-

duce a series of growth factors

and cytokines that can suppress

inflammatory responses, reduce

hepatocytes apoptosis, regress liv-

er fibrosis, and enhance hepatocy-

tes functiona(11). Most studies did

not provide definitive evidence that

MSCs have a capability to differ-

entiate into functional hepatocytes

in vivo(12). Transdifferentiation of

human ASCs into hepatocytes was

not confirmed in our study.

A third debate is about the im-

munomodulatory effect of MSCs.

MSCs express few HLA class I and

no HLA class II molecules, allow-

ing them to evade allogeneic im-

mune response. This advantage

makes these cells suitable for both

autologous and allogeneic trans-

plantation. MSCs also have sup-

pressive effect on a wide variety of

cells belonging to both adaptive

and innate immunity, including T

and B lymphocytes and natural

killer cells(13). The possible benefi-

cial effects of MSC xenotran-

splants was not well investigated.

Human ASCs were used in our

study because of its abundance

and can be easely extracted in

large amounts from liposuction.

Also to assess if the immunologi-

cal advantages of MSCs will help

xenotransplantation without im-

munosuppression.

Trials on human hematopoietic

stem cell transplantation into im-

munocompetent rats with liver cir-

rhosis showed that these cells were

eliminated and did not engraft(14).

While similar trials on immuno-

suppressed rats resulted in im-

proved hepatic regeneration(15).

The use of human amniotic mem-

brane stem cells which are known

by its immunotolerance could also

improve liver fibrosis in immuno-

competent mice(16). Only few

trials for xenotransplantation of

ASCs were done. ASCs derived

from porcine fat could improve

acute on chronic liver failure in

rabbits(17). A single study used

human ASCs in immunocompe-

tent rats with liver cirrhosis. In

this study stem cells were directly

injected directly into the liver and

could promote liver regeneration
(18). Our study had similar results

although stem cells were infused

in the portal vein. This result sug-

gest that human ASCs may have

immunoprevilege advantage even
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with xenotransplantation.

More studies are needed to con-

firm the beneficial effect of human

ASCs on liver fibrosis and to reveal

the mechanisms behind that effect.

Also studies are needed to assess

the possibility of transdifferentia-

tion of these cells into hepatocytes

in vivo. This target may be

reached by immunohistochemical

stainig for human albumin and

matching these stains with the de-

tection of human Y chromosome

by insitu hybridization after using

male human ASCs in female rats. 
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AbstractAbstract
Objective:Objective: To apply a molecular screening method for detection of

the most common mutations (Z and S) associated with alpha-one anti-
trypsin deficiency in pediatric patients with liver diseases Methods:Methods:
This study includes 45 pediatric patients with variable liver disease and
25 age and sex matched control.  Blood sample was taken from the pa-
tients to measure serum AAT by radial immundiffusion (RID). DNA was
extracted from peripheral leucocytes and followed by genotyping for S
and Z mutation using ARMS-PCR. Statistical analysis was applied using
SPSS 20. 

Results:  Results: We found statistically significant difference between pa-
tients and control regarding serum AAT (1.506±0.512 vs. 1.867±0.212
g/L; P=0.001). Results of genotyping revealed predominant MM geno-
type in patients and control (64.5% vs. 96%). MS genotype was 4.4%,
4% in patients and control respectively. MZ and SZ genotypes were not
detected in control but were present in 17.8%, 11.1% of patients respec-
tively. Homozygous ZZ was observed in 2.2% of patients only. Results of
serum AAT were concordant with the observed genotyping. Conclusion:Conclusion:
the present work provides a simple, rapid, reliable molecular screening
method, ARMS-PCR, for detection of AAT mutations associated with pe-
diatric liver disease.     

Keywords:Keywords: Alpha-one antitrypsin deficiency, liver disease in children,
ARMS.
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IntroductionIntroduction
Alpha-1-antitrypsin deficiency

was first reported in 1963 by Carl-

Bertil-Laurell and Sten Eriksson

who noted a link between low

plasma serum levels of alpha-1-

antitrypsin and symptoms of pul-

monary emphysema(1). Since

these first cases were described, an

understanding of the biochemical

mechanisms and genetic abnor-

malities involved has developed

and alpha-1-antitrypsin deficiency

is now thought to be one of the

most common hereditary disor-

ders worldwide, comparable in fre-

quency to cystic fibrosis(2).

Alpha-1-antitrypsin is a mem-

ber of the serine proteinase inhibi-

tor or serpin superfamily and is

referred as SERPINA1. The majori-

ty of this family are inhibitory pro-

teins but some have other non-

inhibitory functions(3). Members

of the serpin family have more

than 30% sequence homology in

primary structure with the archy-

typal AAT, that it is formed of

three β sheets (A, B and C) and 9

α helices (termed A-I) and a mo-

bile central reactive loop that ex-

hibit a peptide sequence as a

pseudosubstrate for the target

proteinase(4). Alpha-1-antitrypsin

is a single-chain polypeptide with

394 amino acid, and three aspara-

gine-linked complex carbohydrate

side chains which are attached at

residues 46, 83, 247(5). It is main-

ly synthesized by the hepatocytes
(6) and is also produced in smaller

quantities by alveolar macrophag-

es, circulating monocytes and pos-

sibly lung epithelial cells(7). 

The main target proteases for

AAT are neutrophil elastase, ca-

thepsin G, and protinease 3 which

are all produced by activated neu-

trophils. AAT constitutes more 90%

of the inhibitory capacity of neu-

trophil elastase in one body fluid;

pulmonary alveolar lavage(8).

A1-Antitrypsin functions by

presenting its reactive center me-

thionine residue at the 358 posi-

tion (P1) on an exposed loop of the

molecule such that it forms an

ideal substrate for the enzyme

neutrophil elastase. After docking

the enzyme cleaves the peptide

bond P1-P1' (methionine- serine)

of AAT molecule and the protei-

nase is inactivated by a mouse-

trap action  that, swings it from

the upper to the lower pole of the
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protein in association with the in-

sertion of the reactive loop as an

extra strand in b-sheet (s4A)(9,10).

This altered conformation of AAT

bound to its target enzyme is then

recognized by hepatic receptors and

cleared from the circulation(11).

The AAT is encoded by the pro-

tease inhibitor (Pi) locus on chro-

mosome 14q31-32.2. Pi locus is

12.2 kb in length with 4 coding

exons (II, III, IV, V), 3 non coding

exons (IA, IB, IC) and 6 introns.

The region coding for the reactive

loop and the active site Methionine

358 is located within exon V. It is

a highly pleomorphic gene with

approximately 125 single nucleotide

polymorphisms (SNPs) reported in

public databases(12). Traditional-

ly, each variant is identified by its

speed of migration on polyacryla-

mide gel electrophoresis (IEF) in pH4

to pH5, the most common forms

being F (fast), M (medium), S

(slow) and Z (very slow). Alteration

in the speed of movement through

a gel occurs because of variation

in protein charge, due to changes

in amino acid composition(13). 

There are different theories for

the pathogenesis of liver injury in

AAT deficiency but the accumula-

tion theory is the most accepted

one. Liver injury by the gain –of

–toxic function is caused by accu-

mulation of the mutant AAT mole-

cules in endoplasmic reticulum of

hepatocytes(8). The Z mutation

(Glu342Lys) distorts the relationship

between the reactive center loop and

β-sheet A, that causes reactive

center loop of one AAT molecule to

lock into the A sheet of a second

to form a dimer, which then ex-

tends to form chains of loop-sheet

polymers(4). These polymers are

then degraded(14) or accumulate

within the endoplasmic reticulum

of hepatocytes to form the PAS

positive inclusions that are the

hallmark of Z AAT liver disease(8).

 Other variants that are known

to cause rapid polymer formation

are Siiyama (Ser53Phe) and Mmalton

(52 phenylalanine deletion), while

athers can polymerize at slower rates

and include Pi S (Glu264Val) and

the rare I variant (Arg39Cys)(13). 

Cellular adaptive mechanisms

are directed towards cell protection

and degradation of the retained

misfolded proteins in the ER.

These mechanisms are subjected
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to genetic variations that can ex-

plain the diversity of clinical pres-

entation and susceptibility to liver

disease in AATD patients(14). The

two main mechanisms are protea-

some-associated degradation and

lysosome- associated autophagy(15).

Soluble α1-ATZ is degraded by the

proteasome while polymerized α1-

ATZ is degraded by autophagy(8).

Rudnick and others(16) have

studied the regeneration of hepa-

tocytes in PiZ mice using bromod-

eoxyuridine (BrdU) to measure the

degree of hepatocyte injury and

quantify hepatocellular proliferation.

The results indicate that there is

increased proliferation but almost

exclusively in globule-devoid hepa-

tocytes. This hepatocellular pro-

liferation in the presence of in-

flammation, creating a milieu that

is prone to carcinogenesis(17).

Alpha-1-antitrypsin deficiency

manifests clinically as pulmonary

emphysema, liver cirrhosis and much

less frequently as the skin disease

panniculitis. It is considered the

most common genetic cause of liv-

er transplantation in children. More-

over, carrier subjects of deficiency

alleles (MS and MZ) as well as ho-

mozygous and double heterozygous

individuals for these deficiency al-

leles (SS, ZZ and SZ) are variably

susceptible to a wide variety of

other adverse health effects(18).

 The prevalence of AAT deficien-

cy is variable among different geo-

graphic areas and ethnic groups,

where prevalence of the PI S allele

is highest for countries in South-

ern Europe (Iberian Peninsula) and

Sub-Sahara Africa. On the other

hand, maximal PI Z frequencies

(20-40 per 1000) are found in the

southern regions of the Scandina-

vian countries as Denmark then Z

prevalence steadily decreases from

the west to the east of Europe,

showing moderate values in some

Central and Western Europe(19).

The aim of this work is to deter-

mine the frequency of S and Z

mutations of AAT deficiency

among children with variable

presentation of liver diseases. This

work also aims to adopt a simple

molecular screening technique

(ARMS) for diagnosis of AATD.

Subjects and MethodsSubjects and Methods
The study included 45 patients

(24 males and 21 females) who
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were recruited from the hepatolo-

gy outpatient clinic in Mansoura

University Children's Hospital in

the period between March 2012 to

October 2013. Twenty-five aged

and sex matched healthy controls

were included in the study (11

males and 14 females), all have

negative history of previous liver

or chest diseases and negative

family history. Signed informed

consents were obtained from the

legal gardeners of all children to

be enrolled in the study. The re-

search procedure was done in the

Genetics unit, Mansoura Universi-

ty Children's Hospital.

Blood sample was taken from

the patients and control to meas-

ure serum AAT by radial immune-

diffusion (BINDARID; RN034.3)

according to manufacturer's in-

structions. DNA was extracted

from peripheral leucocytes for gen-

otyping.  Genotyping was per-

formed by ARMS-PCR amplifica-

tion of exon III (S allele) and exon

V (Z allele). Specific primers were

used with the following sequence:

sense Z  was 5' GCTGTGCTGAC-

CATCGACA-3', sense non-Z was

5'-GCTGTGCTGACCATCGACG-3',

anti- sense Z/non-Z was 5'-

CCAGGGATTTACAGATCACATGC-

3', anti-sense S was 5'-

ATGATATCGTGGGTGAGTTCATTT

A-3', anti-sense non-S was 5'-

ATGATATCGTGGGTGAGTTCATTT

T-3', sense-S/non-S was 5'-

GAAGTCAAGGACACCGAGGA-3'.

PCR was done with the following

cycling conditions; 2 min at 96ºC,

30 cycles of 25 s at 96˚C, 60 s at

64.5˚C, 60 s at 72˚C and 2 min at

72˚C(20). PCR products were then

subjected to gel electrophoresis

and photographed (figures 1, 2). 

Statistical Analysis:Statistical Analysis:

All statistical analyses were

performed using SPSS version 20.0.

Parametric data were expressed in

mean ± standard deviation. Non

parametric data were expressed in

median, interquartile range. Nor-

mality of data was first tested by

one sample K-S test. In addition,

Mann-Whitney was used to compare

continuous variables in two different

groups. One way Anova and Kruskal

Wallis test were used to compare

continuous variables in three dif-

ferent groups. Chi-square tests were

used to compare the categorical

variables between both cases and

controls. P value <0.05 was con-

sidered as statistically significant.
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ResultsResults
There was a statistically signifi-

cant difference in serum alpha-

one antitrypsin between patients

and control as shown in table (1).

Results of genotyping (table 2)

revealed predominant MM geno-

type in both patient and control

group (64.5% vs. 96%). Homozy-

gous ZZ was detected in 2.2 of

cases and not in control. Hetero-

zygous MS genotype was present

in 4.4% of cases and 4% of con-

trol, while heterozygous MZ was

present in 17.8% of patients only.

Double heterozygous SZ genotype

was only present in patients

(17.8%). Different allele frequency

is listed in table (2).

Heterozygozity represented a

risk for the development of liver

disease as in table (3), with OR=12

(95% CI 1.5-97.4). The measured

levels of serum alpha-one anti-

trypsin were concordant with the

observed genotypes.
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Fig. 1: Fig. 1: AAT allele polymorphism by ARMS-PCR sowing non-S/non-Z genotype which is
interpreted as wild type (MM) genotype.

• Lane M is DNA marker (100 bp ladder)
• Lane 1 and 2 represent Z allele
• Lane 3, 4 represent S allele
• Amplicon (band) at 288 bp is seen in lane 2 and stands for non Z genotype (absent

Z allele) 
• Amplicon at 221bp in lane 4 stand for non S genotype (absent s allele).Therefore,

the genotype of this patient is non Z-non S genotype assuming MM genotype.

Fig. 2: Fig. 2: AAT allele polymorphism by ARMS-PCR sowing SZ genotype.
• Amplicon at 288 bp are present in both lanes 1, 2 that represent heterozygosity at

Z allele. Bands in lanes 3, 4 at 221 bp represent heterozygosity of S allele.
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DiscussionDiscussion
In our study, we assessed the

prevalence of AAT deficiency

among children presented with

variable liver affection after exclu-

sion of contributing factors. The

overall prevalence of disease-

associated S mutation was 15.5%

(7 cases), with two heterozygous

(MS) patients (4.4%) and 5 com-

pound heterozygotes SZ (11.1%)

and was 4% in control group. The

S-allele frequency was 7.8% in

cases, 2% in control group, and

this result is relatively lower than

the previously reported results in

Egypt. In the study conducted by

Settin and colleagues among pa-

tients with HCV, the S-allele fre-

quency was reported to be 26.04%

vs 5.7% in control group(21). An-

other study including pediatric

and adult patients with cirrhosis

revealed frequency of S allele to

reach 24.1%, 27.1% in pediatric

and adult cirrhotic patients re-

spectively compared to 18.6% in

the control group(18). Interesting-

ly, our study has documented no

SS genotype either in patient or

control group while it was higher

in patients than control (10.4% vs

1.43%) in the studied children

with cirrhosis(18).

The prevalence of homozygous

Z genotype in the current study is

estimated to be 2.2% and 0% in

patients and control respectively.

Heterozygous MZ genotype was

present in 17.8% of cases. Z Allele

frequency was estimated to reach

16.6% in patients and nil in con-

trol group. These findings are

closely similar to the results ob-

served previously as Z allele fre-

quency was 14.8% in pediatric pa-

tients with cirrhosis and less

frequent in adult cirrhotic patients

(7.1%), and in healthy control

subjects (8.6%)(18). In the current

study, the prevalence of SZ com-

pound heterozygosity was 11.1%

in patients and absent in control

group, while it was found in 7.4%,

0%, 11.4% in cirrhotic children,

cirrhotic adults, and control re-

spectively(18).

There were phenotypic-genotypic

correlation between AAT genotype

and severity of liver affection. The

group of patients who had liver

cirrhosis showed higher frequency

of SZ compound heterozygosity.

Moreover, the only ZZ patient in

this study was assigned to have

cryptogenic cirrhosis. These results

are in agreement of the previously
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published studies. In his prospec-

tive nationwide study, Sveger

mentioned that 10-15% of Pi ZZ

population developed clinically

significant liver disease over the

first 20 years of life(22). There was

a significant high relative risk not-

ed in SZ and ZZ genotypes among

patients with cirrhosis(18,23). 

ConclusionConclusion
In conclusion, the present

study supports screening of AATD

in pediatric patients with unex-

plained liver diseases. Targeted

mutation detection with ARMS-

PCR technique is a simple reliable

and relatively inexpensive diag-

nostic tool, together with meas-

urement of serum AAT.
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IntroductionIntroduction
During intestinal embryological

development, the midgut goes

through the physiologic stages of:

herniation, rotation, retraction of

the herniated loops, and fixation.

Disruption of these critical steps

will lead to midgut rotational and

fixation abnormalities[1]. The com-

monest presenting symptom, par-

ticularly in young patients, is bil-

ious emesis; resulting from

duodenal obstruction caused by

peritoneal bands or from midgut

THE ROLE OF LAPAROSCOPY IN DIAGNOSISTHE ROLE OF LAPAROSCOPY IN DIAGNOSIS
AND TREATMENT OF INTESTINALAND TREATMENT OF INTESTINAL

MALROTATIONMALROTATION

Tarek Badrawy Abdel-Aziz MD, Mohammed El-GhazalyTarek Badrawy Abdel-Aziz MD, Mohammed El-Ghazaly
Waly MD, Kamal Abdel-Elah Ali MD,Waly MD, Kamal Abdel-Elah Ali MD,

Basem Said Abdel-Kader MDBasem Said Abdel-Kader MD
and Abdel-Rahman Mohammed El-Shafey MDand Abdel-Rahman Mohammed El-Shafey MD

Department of General Surgery, Faculty of Medicine,

Mansoura University, Egypt.

AbstractAbstract
Aim of  Work:Aim of Work: The aim of this study is to evaluate the laparoscopic

diagnosis and treatment of intestinal malrotation.
Patients and Methods:Patients and Methods: This study included (30) patients who under-

went definitive treatment for intestinal malrotation at the pediatric sur-
gery units at Mansoura University Children Hospital and Alazhar Uni-
versity El-Hussein Hospital, Egypt during the period from October 2010
to September 2013. All patients were treated using laparoscopic Ladd's
technique.

Result:Result: In this study 25 cases were operated totally by laparoscope
with operative time ranged from 123-150 minutes with a mean opera-
tive time 136 min. Seven patients (23%) developed intraoperative com-
plications. There were five cases (17%) that converted to open method.

Conclusion:Conclusion: We believe that laparoscopic Ladd's procedure is a good
choice for management of malrotation.
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volvulus[2].      

Exploratory laparotomy and the

Ladd's procedure is the “gold stan-

dard” for treating malrotation with

or without volvulus. The key steps

of the procedure have not been

changed since it was first de-

scribed by Ladd and Gross in

1932[3]. Recent advances and ex-

perience in minimal access sur-

gery have led to the development

of techniques for successful cor-

rection of abnormalities of intesti-

nal rotation and fixation. The first

report of the laparoscopic manage-

ment of malrotation was by Van

Der Zee and Bax in 1995[4].

Patients and MethodsPatients and Methods
This study included (30) pa-

tients who underwent definitive

treatment for intestinal malrota-

tion at the Pediatric Surgery units

at Mansoura University Children

Hospital and Alazhar University

El-Hussein Hospital, Egypt, dur-

ing the period from October 2010

to September 2013. All patients

were treated using laparoscopic

Ladd's technique.

The present study included all

patients who were diagnosed as

intestinal incomplete malrotation

without volvulus or with chronic

volvulus; excluding cases with

acute volvulus or those associated

with major congenital anomalies.

In all patients the procedure

was done using a laporoscopic ap-

proach under general anesthesia.

The first port, 5-mm 30° scope

was used for abdominal explora-

tion to confirm the diagnosis of in-

testinal malrotation. This diagno-

sis was established by reporting

the high and rather medial posi-

tion of the cecum and appendix

below the liver, to which they were

attached by a peritoneal band.

Furthermore, the second part of

the duodenum was dilated, long

and tortuous. In cases of malrota-

tion without volvulus, there were

ring like peritoneal bands encir-

cling the duodenum, cecum and

the ascending colon (Ladd's

bands). These bands were exposed

by traction of the duodenum to

the right side and cecum and the

ascending colon to the left side.

Division of these bands was done

along the whole length of the du-

odenum down to the duodenojeju-

nal junction; by using the hook

and the diathermy. The jejunum
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is now in view. By pulling further

and further on the duodenum and

later on the jejunum, the whole

small bowel obtained a right-sided

position and the large intestine

became on the left side. A last

check was made to confirm

whether the anterior mesentery

had been widened enough. If not,

the anterior leaf of the mesentery

was further incised distally and

the adjacent bowel further dis-

placed to either side. Appendecto-

my was done either intracorporeal

or extracorporeal.

In some cases, there was a vol-

vulus of the mesenteric stalk in a

clockwise direction.  The volvulus

had been maintained initially, as

it provides good retraction on the

bowel to the left side which facili-

tates dissection. All peritoneal

bands between the liver, retroperi-

toneum, and bowel were identified

then transected, and the duode-

num was kocherized. Next the vol-

vulus was undone in a counter-

clockwise direction. Care was

taken not to open the mesentery

of the ascending colon. At last, the

whole duodenum as well as the je-

junum became on the right side. A

check for the final position of the

intestine is performed at the end

of the procedure to exclude kinked

loop, bleeding or intestinal injury.

An abdominal drain was inserted

through the site of the left port in

all cases. The pneumoperitoneum

was evacuated and the ports were

removed. The port sites were

closed with fascial sutures and

skin closure. 

In this work, the technique of

laparoscopic correction of malrota-

tion had been evaluated as regard

the operative technical point of

view, post-operative outcome, ear-

ly and late postoperative courses,

complications and short term

functional outcome, in order to as-

sess its feasibility and safety.

ResultsResults
The present study included 30

cases diagnosed as intestinal mal-

rotation with the age at time of op-

eration ranging from 21 days to 8

years (mean age 21 months). Sev-

enteen patients (57%) were males

whereas thirteen patients (43%)

were females with a male to fe-

male ratio 1.3:1. The body weight

at time of operation ranged from

3.5 Kg to 26 kg with a mean of 9.3

kg. Five patients (17%) showed as-
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sociated congenital anomalies in

the form of congenital umbilical

hernia in 2 children, hydrocele in

2 children and hypospadias in one

child. Associated major life threat-

ening congenital anomalies were

excluded from this study.

Bilious vomiting was the pre-

senting symptom in the majority

of cases (87%), while only 2 pa-

tients (7%) presented by non bil-

ious vomiting. Other presenting

symptoms included malnutrition

in 15 patients (50%), abdominal

pain and failure to thrive in 9 pa-

tients each (30%), and abdominal

distension in 3 patients (10%). Six

patients (20%) had constipation,

while 3 patients (10%) had diar-

rhea. No hematemesis or bleeding

per rectum was reported in any

case.

Upper GIT study was per-

formed for all patients and it was

found to be diagnostic in 28 pa-

tients (93%). In comparison, CT

abdomen with intravenous (IV)

and oral contrast, which also was

performed for all patients, was

found to be diagnostic in 25 pa-

tients (83%). All included cases

also underwent abdominal dop-

pler US examination. This study

was diagnostic in 17 patients

(57%). Barium enema was done

for two patients with inconclusive

results of the upper GIT study and

it was diagnostic in only one case.

On the initial exploratory lapa-

roscopy abnormal site of the ce-

cum, Ladd's bands and dilated

duodenum were reported in all

cases. Narrow mesentery was

found in 16 cases (53%), whereas

chronic volvulus existed in 10 cas-

es (33%). Furthermore, one case

(3%) had chylous ascites.  

In the current study 25 cases

were operated totally by laparo-

scope. The operative time ranged

from 123-150 minutes with a

mean operative time 136 min.  

Seven patients (23%) developed

intraoperative complications in

the form of intraoperative bleeding

in 5 cases (17%), duodenal injury

in one case (3%), and anesthetic

complication with delayed recov-

ery in another single case (3%). As

regard duodenal injury, it oc-

curred by the grasper teeth during

duodenal kocherization and the

duodenum was repaired after con-
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version to open technique. There

were five cases (17%) that convert-

ed to open method because of in-

traoperative bleeding in 4 cases in

addition to the case of duodenal

injury.

Oral feeding started between

the 2nd and the 5th postoperative

day with a mean time 3.3 days.

Hospital stay ranged from 2 to 8

days with a mean hospitalization

time 3.8 days.

Early postoperative complica-

tions were reported in nine pa-

tients (30%) (figure 1) with fibrinous

adhesive intestinal obstruction be-

ing the commonest (10%) and

without any reported mortalities. 

Six patients (20%) developed

late postoperative complications

with 3% incidence of incomplete

Ladd's procedure, intussuscep-

tions, adhesive intestinal obstruc-

tion and recurrent volvulus, while

two patients (7%) suffered from re-

current abdominal pain and dis-

tension.

Fig. 1: Fig. 1: Early post operative complications.
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DiscussionDiscussion
In this study 25 cases were op-

erated totally by laparoscope with

operative time ranged from 123-

150 minutes and a mean opera-

tive time of 136 minutes. These

cases included 5 operations that

started by laparoscope and con-

verted to open method. Fraser et

al., Bass et al., and Hagendoorn et

al., reported a shorter mean oper-

ative time with average operating

time (53±15 minutes, 58 minutes

and 112±7.8 minutes) respective-

ly[5,6,7]. Matzke et al., reported a

longer mean operative time with

average operating time 194 min-

utes for cases operated by laparo-

scope versus 143 minutes for cas-

es operated by open method[8].

Longer operative time reoorted in

this study is probably due to lack

of experience in early cases, pres-

ence of chronic volvulus in some

cases and also because of the very

young age in the majority of cases

with narrow working space.

In this study, there was one

case (3%) with duodenal injury by

grasper teeth. This is comparable

with El-Gohary et al., who report-

ed viscus injury in two cases

(1.2%)[9].  Among the cases of the

present study five cases (17%)

were converted to open method.

The causes of conversion included

duodenal injury in one case in ad-

dition to intra-operative bleeding

in the other 4 cases (13%). Intra-

operative bleeding resulted from

aberrant anatomy, marked dilated

duodenum, difficult dissection

and presence of volvulus. These

consequences could not be man-

aged by laparoscope due to lack of

experience in early cases and so

conversion to open method pre-

ferred. Draus et al., reported a

lower conversion rate (12%) but

Hagendoorn et al., reported a

higher conversion rate (24%)[3,7].

In this study, nine patients

(30%) developed early postopera-

tive complications; this lie in the

middle between the incidence of

24% reported by Murphy and

Sparnon[11] and the 39% reported

by Moldrem et al[12]. Early adhe-

sive intestinal obstruction was the

commonest early complication in

this study; however this complica-

tion was not reported by by Mol-

drem et al[12]. On the other hand,

Moldrem et al.[12] reported much

higher incidence of paralytic ileus

(27%) in comparison with the fig-
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ure of 7% reported in this study.

This may suggest possible misdi-

agnosis between early adhesive in-

testinal obstruction and paralytic

ileus in either or both studies. Both

Murphy and Sparnon[11] and by

Moldrem et al[12] reported a simi-

lar incidence of port site infection

(9%) which is higher than the 3%

incidence that was reported in the

current study. Murphy and Spar-

non[11] also reported a 9% inci-

dence of early postoperative feed-

ing difficulties which is slightly

higher than the present study (7%).

There were no postoperative deaths

in this study and this was also the

same in other studies[11,12]. 

In the present study, six pa-

tients (20%) developed late postop-

erative complications; including

incomplete Ladd's procedure, in-

tussusceptions, adhesive intesti-

nal obstruction and acute midgut

volvulus with a similar incidence

of 3% for each one of such compli-

cations. El-Gohary et al., reported

a close incidence of adhesive small

bowel obstruction (5.6%), and a

lower incidence of recurrent volvu-

lus (0.6%)[9]. However, Murphy

and Sparnon reported a signifi-

cantly higher incidence of small

bowel obstruction (46%)[11]. Al-

though this figure included both

early and late cases, it remains

much higher than the incidence of

13% reported in this study (10%

early cases and 3% late cases). 

In this study, reoperation was

required for 3 cases (10%) (incom-

plete Ladd's, intussusceptions and

volvulus). Fraser et al.[5], reported

a lower reoperation rate (2.4%)

while Kalfa et al.[10], reported

higher reoperation rate (20%).

ConclusionConclusion
We believe that laparoscopic

Ladd's procedure is a good choice

for management of malrotation but

we recommend more evaluation for

long term results for these cases.

ReferencesReferences
1. Torres A.M. and Ziegler M.M.1. Torres A.M. and Ziegler M.M.

(1993):(1993): Malrotation of the intes-

tine. World J Surg; 17: 326-331.

2. Warner B.W. (1997): 2. Warner B.W. (1997): Malro-

tation. In: Oldham, KT, Colombani

PM, Foglia RP, eds. Surgery of In-

fants and Children. Philadelphia:

Lippincott-Raven; 1229-1240.

3. Draus J.M., Jr., Foley D.S.3. Draus J.M., Jr., Foley D.S.



440440

Tarek Badrawy Abdel-Aziz, et al....

and  Bond  S.J.  (2007):and Bond S.J. (2007): Laparos-

copic Ladd's procedure: A mini-

mally invasive approach to malro-

tation without midgut volvulus.

Am Surg; 73: 693-696.

4.  Van Der  Zee  D.C.  and Bax4. Van Der Zee D.C. and Bax

A.  (1995):A. (1995): Laparoscopic repair of

acute volvulus in a neonate with

malrotation. Surg Endosc; 9:

1123-1124.

5.  Fraser  J.D.,  Aguayo  P.,5. Fraser J.D., Aguayo P.,

Sharp  S.W.,  Ostlie  D.J.  and  Pe-Sharp S.W., Ostlie D.J. and Pe-

ter S.D. (2009):ter S.D. (2009): The Role of Lapa-

roscopy in the Management of

Malrotation. Journal of Surgical

Research; 156: 80-82.

6. Bass K.D., Rothenberg S.S.6. Bass K.D., Rothenberg S.S.

and Chang J.H. (1998):and Chang J.H. (1998): Laparos-

copic Ladd's procedure in infants

with malrotation. J Pediatr Surg.;

33(2): 279-81.

7.  Hagendoorn  J.,  Vieira-7. Hagendoorn J., Vieira-

travassos D. and van der Zee D.travassos D. and van der Zee D.

(2011):(2011): Laparoscopic treatment of

intestinal malrotation in neonates

and infants: retrospective study.

Surg Endosc; 25: 217-220.

8.  Matzke  G.M.,  Dozois  E.J.,8. Matzke G.M., Dozois E.J.,

Larson  D.W.  and  Moir  C.R.Larson D.W. and Moir C.R.

(2005):  (2005): Surgical management of

intestinal malrotation in adults:

comparative results for open and

laparoscopic Ladd procedures.

Surg Endosc; 19: 1416-1419.

9.  El-Gohary  Y.,  Alagtal  M.9. El-Gohary Y., Alagtal M.

and  Gillick  J.  (2010):  and Gillick J. (2010): Long-term

complications following operative

intervention for intestinal malrota-

tion: a 10-year review. Pediatr

Surg Int 26: 203-206. 

10. Kalfa N., Zamfir C., Lopez10. Kalfa N., Zamfir C., Lopez

M.  et  al.,  (2004):M. et al., (2004): Conditions re-

quired for laparoscopic repair of

subacute volvulus of the midgut

in neonates with intestinal malro-

tation: 5cases. Surg Endosc; 18:

1815-1817.

11. Murphy F.L. and Sparnon11. Murphy F.L. and Sparnon

A.L.  (2006):A.L. (2006): Long-term complica-

tions following intestinal malrota-

tion and the Ladd’s procedure: a

15 year review. Pediatr Surg Int;

22: 326-329.

12.  Moldrem  A.W.,  Papacon-12. Moldrem A.W., Papacon-

stantinou H., Broker H., Megisonstantinou H., Broker H., Megison

S. and Jeyarajah D.R. (2008):S. and Jeyarajah D.R. (2008): Late

presentation of intestinal malrota-

tion: an argument for elective repair.

World J Surg.; 32: 1426-1431.



441441

Benha M. J.

Vol. 31  No 1  Jan.  2014

Published byPublished by

Benha Faculty of MedicineBenha Faculty of Medicine Volume 31  Number 1
Jan.  2014

THE ROLE OF LAPAROSCOPY INTHE ROLE OF LAPAROSCOPY IN
DIAGNOSIS AND TREATMENT OFDIAGNOSIS AND TREATMENT OF

INTESTINAL MALROTATIONINTESTINAL MALROTATION

Tarek Badrawy Abdel-Aziz MD, Mohammed El-GhazalyTarek Badrawy Abdel-Aziz MD, Mohammed El-Ghazaly
Waly MD, Kamal Abdel-Elah Ali MD,Waly MD, Kamal Abdel-Elah Ali MD,

Basem Said Abdel-Kader MDBasem Said Abdel-Kader MD
and Abdel-Rahman Mohammed El-Shafey MDand Abdel-Rahman Mohammed El-Shafey MD

BENHA
MEDICAL
JOURNAL

REPRINT



441441

Benha M. J.

Vol. 31  No 1  Jan.  2014

NISSEN VERSUS THAL LAPAROSCOPICNISSEN VERSUS THAL LAPAROSCOPIC
FUNDOPLICATION FOR TREATMENT OFFUNDOPLICATION FOR TREATMENT OF

GASTROESOPHAGEAL REFLUXGASTROESOPHAGEAL REFLUX
DISEASE IN CHILDRENDISEASE IN CHILDREN

Mohamed El-Ghazaly Waly MD, Nabil Mustafa DossoukyMohamed El-Ghazaly Waly MD, Nabil Mustafa Dossouky
MD, Adham Ahmad Wafaa Mohamed Esaied MDMD, Adham Ahmad Wafaa Mohamed Esaied MD
and Tamer Ashraf Mohamnad Wahba Wafa M.Scand Tamer Ashraf Mohamnad Wahba Wafa M.Sc

Department of Pediatric Surgery, Mansoura University

AbstractAbstract
Introduction:Introduction: Gastroesophageal reflux disease (GERD) is a common

condition in pediatric age group.  Many surgeons believe that complete
fundoplication provides better reflux control, yet results in more dys-
phagia and gas-bloat symptoms. On the other hand, a partial wrap is
reported to have fewer adverse effects, but a higher failure rate in con-
trolling reflux. Till now, there is no agreement and little evidence as to
whether complete or partial fundoplication is the optimal procedure in
this age group.

Patients and Methods: Patients and Methods: This is a prospective single blinded random-
ized comparative study that included 30 patients that were randomly
managed laparoscopically by either of Nissen or Thal fundoplication.

Results:  Results: Operative time (minutes) was significantly longer in the
Thal group (186±52) when compared to Nissen Group (150±48) (P
0.031). Intra operative complications showed no significant difference
when comparing the two groups. Although the incidence of postopera-
tive dysphagia was statistically insignificant, the duration of dysphagia
did show statistically significant shorter duration in the Thal group (me-
dian 6 days), when compared to the Nissen group (median17 days).
There were no recurrence in the Thal group versus one recurrence in
the Nissen group, but this lead to no statistical significance

Conclusion:  Conclusion: this study suggests that Thal fundoplication offers an
effective alternative to Nissen fundoplication with apparently shorter
duration of dysphagia and so earlier return to the normal eating pat-
tern.
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IntroductionIntroduction
Gastroesophageal reflux disease

(GERD) is a common condition in

pediatric age group. It is defined as

the pathologic consequences of the

involuntary passage of gastric con-

tents into the esophagus. Infants and

children suffering from GERD may

have growth retardation, esophagitis,

reflux-associated reactive airway

disease, aspiration pneumonia,

and apnea which is sometimes

prolonged and life-threatening.

For these patients, surgical man-

agement is indicated(1).

Nissen fundoplication is the most

popular laparoscopic operation for the

management of GERD applying a

complete wrap. Some surgeons be-

lieve that complete fundoplication

provides better reflux control, yet re-

sults in more dysphagia and gas-

bloat symptoms(2). On the other

hand, a partial wrap is reported to

have fewer adverse effects, but a

higher failure rate in controlling

reflux. Fundoplication according to

Thal is a commonly used procedure

utilizing a partial wrap in the form

of an anterior wrap for valve forma-

tion(3). It is reported to achieve more

effectiveness than the other fundop-

lication techniques(4). Till now, there

is no agreement and little evidence

as to whether complete or partial

fundoplication is the optimal pro-

cedure in this age group(5).

Patients and MethodsPatients and Methods
This is a prospective single

blinded randomized comparative

study that was conducted at the

Pediatric Surgery Unit in Mansou-

ra University Children Hospital,

and included 30 patients who

were admitted to the unit in the

time period from October 2010 till

October 2013 and diagnosed as

having gastroesophageal reflux

disease. Patients were managed

laparoscopically either the Nissen

fundoplication or Thal fundoplica-

tion procedures. All included pa-

tients were suffering from GERD

and not responding to medical

treatment or symptomatic Hiatus

Hernia and the guardians con-

sented to have a laparoscopic an-

tireflux procedure. Patients with

neurological impairment were ex-

cluded. Patients were divided into

two groups of 15 patients each.

Randomization was designed as

assigning the first consecutive 15

cases to Nissen fundoplication(6)

while the following 15 patients to

Thal fundoplication randomly(7).
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Patients of both groups were

evaluated as regards operative

time and complications as well as

for post-operative Dysphagia, and

its duration, bloating, vomiting

and recurrence. Data was ex-

pressed as number and percent,

median and range, or mean ±

standard deviation as appropriate.

Test of normalization was done

using Shapiro-Wilk test of normal-

ity. Changes in qualitative data

were compared using Chi square

test, or Fisher Exact test if one

value was less than five. Changes

in quantitative date were tested

using independent sample t test

for parametric data, while, for

non-parametric data, Mann Whit-

ney U test was used.

ResultsResults
This study included 30 pa-

tients. The age (at time of opera-

tion) range was between 7 month

and 6 years with the median age

of 19 month. For gender distribu-

tion, 18 of them were males (60%)

while the remaining 12 (40%) were

females. The body weights (at time

of operation) ranged from as low

as 5 kilograms to as high as 21

kilograms with the mean weight of

10.7±4.2 kg. There was no statisti-

cal significance when the 2 groups

were compared for demographic

data.

Operative time (minutes) was

significantly longer in the Thal

group (186±52) when compared to

Nissen Group (150±48) (P 0.031).

Intra operative complications

showed no significant difference

when comparing the two groups.

In the Nissen group there were

two cases with iatrogenic left pleu-

ral perforation which was man-

aged by intercostal tube insertion

with no effect on the procedure. In

addition, one patient in the same

group had bleeding during divi-

sion of the short gastric vessels

that couldn’t be controlled lapar-

oscopically, thus the operation

was converted to the open ap-

proach and thus the patient ex-

cluded from the study. In the Thal

group, one case had bleeding from

an abrasion in the liver capsule

that was controlled by mono-polar

diathermy successfully. Another

patient had iatrogenic tear in the

anterior stomach wall during trac-

tion. That patient was converted

to open approach and also exclud-

ed from the study.
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Both dysphagia and bloating

were found to be lower in the Thal

group as in 5 (33.3%) and 3 cases

(20%) respectively. Whilst, Nissen

group was as high as 7 (46.7%)

and 8 (53.3%) respectively. Mean-

while, early vomiting was similarly

encountered in 4 patients of each

group (26.7%). Despite this differ-

ence, no statistical significance

was found between the study

groups as regards either of early

post-operative dysphagia, vomit-

ing or bloating. Although the inci-

dence of postoperative dysphagia

was statistically insignificant, the

duration of dysphagia did show

statistically significant shorter du-

ration in the Thal group, when

compared to the Nissen group (P

value 0.043). Dysphagia was

present in 9 (60%) patients in the

Thal group which is nearly equal

to the Nissen group; 8 patients

(56.7%). The duration of dyspha-

gia in the Thal group showed a

median duration of 6 days ranging

from zero to 2 weeks, while in the

Nissen group, the median dura-

tion was as high as 17 days rang-

ing from zero to 56 days (Figure

1). The degree of dysphagia also

varied. Most of patients was in-

structed to have soft food and

used prokinetic drugs for their

complaints. Only three cases re-

quired endoscopic evaluation, but

none of them needed dilatation.

Vomiting was significantly low-

er in the Thal group (2 patients)

compared to the Nissen group

where there was vomiting of vari-

able degree and frequency report-

ed in 8 patients (P 0.025). Bloating

was significantly less frequent in

the Thal group (zero patients) when

compared to the Nissen group (P

0.008). In this group 40% of patients

(6 cases) suffered from bloating to

a variable degree throughout their

postoperative course. The number

of patients that had to use medi-

cations to overcome postoperative

vomiting or dysphagia (as proki-

netic drugs or PPIs) was signifi-

cantly lower in the Thal group (2

patients) when compared to the

Nissen group (8 Patients) (P 0.025).

There were no recurrent cases in

the Thal group versus one recur-

rence in the Nissen group, but

this lead to no statistical signifi-

cance (P 0.500). In addition, com-

paring weight gain 2 weeks and

two months post operatively

showed no statistical significance

among groups (P 0.419, P 0.417).
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DiscussionDiscussion
Since the introduction of lapar-

oscopic fundoplication in children

in the early nineties(9), Nissen

fundoplication has been the most

commonly adopted procedure in

many institutions all over the

world. This can be attributed to its

effectiveness and satisfactory long

term results. However, the post-

operative dysphagia and bloating

frequently encountered raised the

necessity for a more physiologic

design of fundoplication. This is

particularly important in children,

as their ability to cope with dis-

tressing symptoms is limited.  The

development of Thal; as well as

Toupet, partial wrap fundoplica-

tion gave surgeons an appealing

alternative with seemingly similar

effectiveness and much less post-

operative side effects(10).

The hypothesis of the current

study was whether the Thal ante-

rior valve technique is of equal ef-

fectiveness as the Nissen fundopli-

cation in addition to less

dysphagia and bloating. The study

included 30 patients that was as-

signed randomly to one of two

groups: Group 1: Nissen Fundopli-

cation Group 2: Thal Fundoplica-

tion. 

In the current study, Operative

time was found significantly long-

* Considered significant when P≤0.05.

Fig.1: ig.1: Duration of Dysphagia in studied groups (days), Data expressed
as no.
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er in the Thal procedure (3 hours

± 52 minutes) than in Nissen (2

hours and 30 minutes ±48 min-

utes). By reviewing literature, only

one comparative study considered

operative duration as an aspect

for comparison between the two

techniques, yet, no significant dif-

ference was found in contrast to

our study results. In that study,

partial fundoplication showed a

median of 142 (range, 78-710)

minutes and complete fundoplica-

tion taking 120 (range, 60-205)

minutes(5). However, in the large

retrospective comparative study

by Esposito et al, the operative

time ranged between one hour

and 5 hours (median 70 minutes)

without linking that wide variabil-

ity to the type of wrap utilized. On

the other hand, similar prospective

studies on adult patients demon-

strated no difference in operative

time between the two techniques

with generally shorter duration

than in the current study(11).

In the current study, intra op-

erative complication rate was

13.3% which was equal in the two

study groups. The encountered

complications ware in the form

iatrogenic pleural perforation,

bleeding during dividing the short

gastric vessels, bleeding from he-

patic abrasions and iatrogenic

gastric perforation. Generally, the

reported rate of these complica-

tions is between 0.5% and 11%.

Bleeding, esophageal and gastric,

vagus nerve injury, bowel injury,

and pneumothorax have all been

reported as intraoperative compli-

cations of laparoscopic antireflux

surgery(12). 

Moving to the outpatient follow

up observations, dysphagia is the

most common complaint which

has been demonstrated in pa-

tients of either groups of the cur-

rent study. It has been encoun-

tered in nearly 60% of patients

with no difference in its incidence

among either of the Thal or Nissen

wrap cases. Meanwhile, the dura-

tion of dysphagia showed a wide

variation in-between patients. Re-

markably, post-Thal fundoplica-

tion patients reported earlier im-

provement of dysphagia, whilst

post-Nissen patients suffering

from dysphagia reported a signifi-

cantly longer duration of this com-

plaint. Kubiak et al(8) reported a

significantly higher incidence of

dysphagia after complete wrap of



447447

Benha M. J.

Vol. 31  No 1  Jan.  2014

11.8%; in a prospective study in-

cluding 175 patients, compared to

2.4% after Thal fundoplication.

Other studies reported no relation

of dysphagia to the type of wrap
(5,13). Dysphagia after Thal proce-

dure was reported in another

study with an incidence of 2%(14).

Mauritz et al(15) studied 1280 pa-

tients in a meta-analysis where

they reported postoperative dys-

phagia ranging from zero to 33%

of patients. However, this rarely

lasted after the first few months

following surgery. In addition,

they noted that post-operative

dysphagia was more commonly re-

ported after complete fundoplica-

tion than after partial fundoplica-

tion. Most of studies of adult

patients generally show a lower in-

cidence of post-operative dyspha-

gia following a partial wrap when

compared to a complete wrap(16).

Another prospective clinical trial

even showed nil dysphagia after

partial wrap versus 6% incidence

after complete wrap(17). Moreover,

one prospective randomized dou-

ble-blind trial between laparoscop-

ic Nissen fundoplication and ante-

rior partial fundoplication

demonstrated earlier resolution of

dysphagia after anterior wrap at 3

month of follow up(11).

In the current study, the high

incidence of post-operative dys-

phagia can be explained by being

overrated. This may be attributed

to focusing on the presence of

even any mild degree of difficulty

in swallowing while leaving the

child without strict limitation to

various types of food. This is sup-

ported by observing that only one

sixth of those patients (10%) had

symptoms sever enough to require

endoscopic evaluation. Moreover,

all of them improved on follow up

with no need for dilatation. Early

dysphagia is mostly caused by

postoperative edema, thus it is

mostly transitory and resolves

spontaneously with time. In con-

trast, in some cases with persis-

tent symptoms, an over-

approximation of the crura or a

wrap that is too tight can be the

cause(18). Generally, pediatric pa-

tients undergoing laparoscopic an-

tireflux surgery are expected to

have not only a rapid recovery and

return to normal activity, but also

relief from gastroesophageal reflux

symptoms equal to or better than

that obtained with medical thera-

py. Thus, it is frustrating for the
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surgeon and the patient alike

when dysphagia occurs, or contin-

ues, postoperatively. Thankfully,

with improvement in performing

fundoplication with the rising

learning curve, dysphagia rates

fall significantly(19). 

In the present study, post-

prandial epigastric fullness and

discomfort; also described as

bloating or gas bloat syndrome,

was not encountered during the

follow up of patients after Thal

fundoplication. In comparison,

40% of Nissen fundoplication pa-

tients suffered from bloating to a

variable degree throughout their

postoperative course. This finding

is in accordance to Watson et al
(11), and Chrysos et al(20).  Gener-

ally, gas bloating, seen in 4% to

10% of cases, appears to be more

common in the neurologically im-

paired(21). Large body of literature

documents a relatively higher inci-

dence after complete wrap. Mathei

et al(22) reported a 14% incidence

of bloating in their series after

complete wrap. Another earlier re-

view reported a 35% incidence,

but most of patients report fading

out of symptoms over time Jones

23 [21].  Conversely, a recent

meta-analysis including a total of

1280 children, no bloating was re-

ported in any prospective study
(15). True gas-bloating syndrome

is usually seen in neurologically

impaired patients who are aero-

phagic. More commonly, patients

who seem bloated are constipated

and have a distended, air-filled co-

lon rather than air in their stom-

ach. These gas-bloating symptoms

can be ameliorated by treating

their constipation with fiber and

appropriate laxative administra-

tion(24). In addition, bloating and

epigastric fullness are somewhat

subjective symptoms and notori-

ously difficult to measure objec-

tively. Inability to belch is perhaps

a little more objective and is prob-

ably linked to the antireflux prop-

erties of an operation. According-

ly, inability to belch, is reported be

lower after partial than complete

fundoplication. The incidence of

the increased flatus is usually

found in correlation to bloating.

However, this symptom often im-

proves on follow up and as time

progresses, it is anticipated that it

will be less frequent. Furthermore,

most adult patients reporting

such symptom are rarely troubled

by it(25). 
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In the current study, there was

only one case of recurrence which

was in the Nissen group (6.7%)

with a revision rate of 3.3% of to-

tal patients. The cause of recur-

rence was wrap transmigration.

This can be attributed to the pres-

ence of short esophagus in that

particular case as she suffered

from long standing esophagitis

and esophageal stricture pre-

operatively. This case later had a

laparoscopic redo where the hia-

tus was found to be wide and

need repair. This finding is in con-

trast to other studies showing a

significantly higher revision rate

after partial wrap than in com-

plete wrap (15.9% versus 5.9%)(8).

However, this study included a

significant share of neurologically

impaired children. On the other

hand, other large studies showed

no difference between either types

of wrap (2.5%)(13). In a study com-

paring the two techniques but on

post-TEF repair patients, the need

for reoperation was slightly more

after Thal fundoplication (19%)

than after Nissen (13%). However,

this difference didn’t reflect any

statistical significance. Similarly,

Coster et al(17) reported no differ-

ence between the two procedures

in adult patients. It has been re-

ported that recurrence show more

likelihood in neurologically im-

paired children(26). Conversely,

this is not a constant finding in

similar studies, most probably be-

cause of failure of controlling of

potential confounding variables
(27). The most common cause of

failure of laparoscopic fundoplica-

tion is transmigration of the wrap

through the esophageal hiatus.

There is some evidence that this

complication is more common

with the laparoscopic operation,

perhaps due to decreased gastric

adhesions with laparoscopy(28).

Wrap breakdown is another re-

ported mechanism of failure. De-

creased recurrence rates with the

use of mesh have been shown in

adults. Sutures between the

esophagus and crura have been

effectively utilized to minimize the

failure rate(29).  

ConclusionConclusion
The results of this study sug-

gests that Thal fundoplication of-

fers an effective alternative to Nis-

sen fundoplication with

apparently shorter duration of

dysphagia and so earlier return to

the normal eating pattern. Finally,
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further studies with larger sample

size, longer follow up and more

objective post-operative evaluation

will reveal more conclusive re-

sults.
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AbstractAbstract
Introduction:Introduction: Brachial plexus root avulsion which can occur in both

traumatic and obstetrical brachial plexus injuries remains a challenging
problem to surgeons all over the world. So searching for a new method
for repair supported by stem cells transplantation may be helpful for
these patients. 

Materials  &  Methods:  Materials & Methods: This study was conducted in Mansora Re-
search Center (MRC), Mansoura Faculty of Medicine. This study was
carried out on 30 adult spraque Dawely rats divided into three groups;
first group will be offered surgical reimplantation using micro-sutures,
second group will be subjected for surgical reimplantation using fibrin
glue and third group will be offered surgical reimplantation using fibrin
glue combined with transplantations of highly purified neural stem
cells.

Results:Results:  There is no significant difference in the clinical improve-
ment in the three groups but pathological examination showed much
more improvement in the third group which shows more rapid improve-
ment in rats. Also, fibrin glue has the same effect as microsurgical su-
tures. 

Conclusion:Conclusion: Reimplantation of avulsed roots of brachial plexus is a
good method of brachial plexus repair specially if assisted by stem cells
transplantation. 

Key words: Key words: root avulsion, stem cells, fibrin glue, brachial plexus.



456456

Hesham Abdel-Fatah El-Sobkey, et al....

IntroductionIntroduction
Brachial plexus root avulsion

which can occur in both traumatic

and obstetrical brachial plexus in-

juries remains a challenging prob-

lem to surgeons all over the world.

Up till now a majority of neuroti-

zation procedures have been de-

veloped to reconstruct the func-

tion of injured plexus but due to

the limited number of motor fibers

of donor nerves, functional recov-

ery is extremely restricted by the

above procedures. To explore more

effective fiber-offer, researchers

have managed to reimplant the

avulsed nerve roots into spinal

cord and fortunately some encour-

aging but modest results are

achieved upon rats, cats, monkeys

and even human beings (Terzis

and Kostopoulos, 2007).

Even in the hands of expert

surgeons, the vast majority of pa-

tients with brachial plexus inju-

ries remain handicapped, especially

with regard to hand functioning.

Further research is needed on in-

novative reconstructive procedures,

especially for root avulsion treat-

ments. Use of these new techniques,

along with better understanding of

central-peripheral function inte-

gration, may provide improved re-

sults and greater purposeful func-

tion for these patients in the fu-

ture (Siqueira and Martins, 2011).

Neural stem and progenitor

cells, particularly those derived

from the human nervous system,

have become highly appealing

cells for the neuroscientist, both

as cellular tools in drug discovery

and developmental studies, and

also as potential therapeutic ele-

ments for neurodegenerative con-

ditions. These cells hold the prom-

ise of being able to replenish a

cell-deficient environment, and

also to supply bioactive molecules

beneficial for the diseased recipi-

ent. In addition, they may also

serve the purpose of expressing

foreign genes, in the so-called ex-

vivo gene transfer strategies.

(Horner and Gage, 2000). 

Based on that brief review of

literature about sever brachial

plexus injuries especially avulsion

injuries and the modest result of

the conventional microsurgical

techniques and also the promising

results of stem cells applications

in various neurological disorders

we decided to apply stem cells in
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treatment of brachial plexus inju-

ries hoping to improve the out-

come of these patients 

Materials and MethodsMaterials and Methods
This study was conducted in

Mansora Research Center (MRC),

Mansoura Faculty of Medicine.

This study was carried out on

30 adult spraque Dawely rats

each weighing 280-420 gram at

the time of experiment and they

were given standard diet, water

adlibitum. They were subdivided

into three groups.

1stst group: group: will be offered surgi-

cal reimplantation using micro-

sutures.

The   2The  2ndnd  group: group: will be sub-

jected for surgical reimplantation

using fibrin glue 

The  3The 3rdrd  group:   group: will be offered

surgical reimplantation using fi-

brin glue combined with trans-

plantations of highly purified neu-

ral stem cells.

The brachial plexuses of the

rats will be approached posteriorly

under general anesthesia using

intraperitonial thiopental and at-

ropine injection.   After rats were

deeply anesthetized fixed to card

board through their limbs after el-

evation of the chest on small cy-

lindrical pads to allow rat to respi-

rate easily. Shaving of the hair on

the back of the neck and scrub-

bing using betadine were done.

Eye ointment was used to protect

rats from exposure keratitis.

After skin incision we do sub-

cutaneous dissection elevating two

skin flaps. The cervical fascia is then

encountered and incised to expose

the paraspinal cervical muscles and

the spinous processes the most

prominent one is the spinous pro-

cess of C2 then dissection through

subperiosteal muscle stripping

was done to expose spinous pro-

cesses, laminae and facets of the

cervical vertebrae of C3-C6with

the C3 identified by an obvious

nutrition foramina in its lamina.

To expose the roots of brachial

plexus we should   dissect lateral-

ly to be able to do laminectomy

and partial facetectomy. The spi-

nal cord and C5-C7 nerve roots

will be exposed by elimination of

C4-C6 vertebral laminas After



458458

Hesham Abdel-Fatah El-Sobkey, et al....

identification of C5-C6 nerve roots,

they were avulsed gently from spi-

nal cord by a little retractor. The

avulsed C5 nerve root stumps

were  cut down and left alone. The

C6 nerve root stump were trimmed

sharply, and then reimplanted

into spinal cord with the point be-

ing 1 mm posterior to the original

site of anterior root and 0.5 mm of

depth into the cord. The strategy

of fixation of the root into the cord

was different according to the

group as described before. The

next step is good haemostasis re-

moval of the retractors then mus-

cle closure in layers using 4\0 vi-

cryl and anatomical closure

without drain. After that the rat is

transferred to a separate cage un-

der a heater till full recovery

The motor power of the recov-

ered rats were evaluated two days

postoperative according to limping

scoring system then these rats

were monthly evaluated. 

After six months we performed

scarification of the rats is anesthe-

tized and the old wound is reo-

pened and explored. The cervical

spinal cords and repaired nerve

roots were dissected and obtained

for histopathological examination.

Sections from the spinal cord and

emerging nerve roots were fixed in

formalin 10% pathologically pro-

cessed and paraffin sections were

prepared and stained by H&E.

   

ResultsResults
Table (1) summarize the possi-

ble Intraoperative and postopera-

tive complications and its inci-

dence in our rats. Five of our rats

suffered sever intraoperative bleed-

ing in most cases through the nu-

trient foramen of C3 which was

controlled by coagulation, fibrillar

and bone wax. Exposure keratitis

was found in two of our early cas-

es which was then avoided by us-

ing eye ointment to protect their

eyes during our long ptocedure.

During performing laminectomy the

spinal cord was injured in three of

our rats two injuries were sever and

the third was mild injury. Three of

our  rats  showed wound infec-

tion. Two rats died one of them

died intraoperative and the other

died two weeks postoperative it

had sever spinal cord injury. 

First group:First group:

This group contains ten rats

sex females and four males. We
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faced sever bleeding and spinal

cord injury in 1st case in this

group. Exposure keratitis oc-

curred in one case. One rat arrest-

ed intraoperative and all trials of

resuscitation failed.

Second group:Second group:

This group contains ten rats

two  females and eight males. We

faced sever bleeding in one rat

and spinal cord injury in another

one  in this group. Exposure kera-

titis occurred in one case.

Third group:Third group:

This group contains ten rats one

females and nine males. We faced

sever bleeding in two rat and spinal

cord injury in one in this group.

Clinical improvement:Clinical improvement:

Table (2) shows the clinical im-

provement in the three groups

which was judged according to im-

proved limping and the ability of

rats to use these limbs during eat-

ing. Our follow up shows no sig-

nificant difference between the

three groups. But what was signif-

icant is the rapid improvement oc-

curred in the third group which

occurred in 3-5 weeks in compari-

son two the other groups which

took 6-8 weeks to improve. 

Pathology Result:Pathology Result:

Sections from the spinal cord and

emerging nerve roots were fixed in

formalin 10% pathologically pro-

cessed and paraffin sections were

prepared and stained by H&E.

The spinal cords were exam-

ined as well as the emerging nerve

roots revealing intact cords, iden-

tified repaired roots connected to

the cord with regenerated neurons

and healthy sprouting rootlets

containing myelinated fibers of

several diameters and intraneural

blood vessels evenly distributed.

Also new vascularizations were

identified during pathological in

two special sites at the surface of

the spinal cord at the site of the

repaired roots and inside the re-

generating roots.

The other very interesting find-

ing is the regeneration of some

laminas which were identified dur-

ing resurgery of some rats. These

new laminas were formed of thin

transparent bone. By pathological

examination it was found to be

newly formed metaplastic bone.
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Fig. 1: Fig. 1: Rat positioning. Fig. 2: Fig. 2: Repaired  healthy  root with intact
connections to the spinal cord.

Fig. 3: Fig. 3: New  vascularizations  at  the sur-
face of the cord at the site of
sprouting roots.

Fig. 4: Fig. 4: Sheets of metaplastic bone.
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DiscussionDiscussion
Reimplantation of the avulsed

nerve roots into spinal cord has

been attempted to treat brachial

plexus root avulsion experimental-

ly since 1970s. Fortunately some

encouraging but modest results

have been achieved upon animals

such as rats, cats, and even mon-

keys. Following root avulsion, mo-

tor neurons respond with a chang-

ing polarity towards production of

axons, sometimes even from the

dendritic tree. Also avulsion usu-

ally leaves tufts of the most proxi-

mal parts of roots attached to the

spinal cord surface. All these may

help injured motor neurons re-

grow their axons into the implant-

ed ventral roots on the surface of

the spinal cord (Bertelli and Ghi-

zoni, 2003).

It is proven to be difficult to ob-

tain ideal functional recovery only

by reimplanting the avulsed nerve

roots back into spinal cord, be-

cause the microenvironment in in-

jured spinal cord may become

non-permissive and neurons ne-

crosis may occur after brachial

plexus root avulsion. Additionally,

the mature neurons are destined

to be terminal type without capac-

ity of dividing and regenerating,

lost neurons can not be replaced

by survived ones (Li et al., 2007).

Transplantation of bone mar-

row stromal cells (BMSCs) or

Schwann cells (SCs) can facilitate

axonal regeneration in peripheral

nerve injuries. The aim of this

study was to compare the effects

of transplantation of BMSCs and

SCs on functional recovery after

injury to the sciatic nerve in the

rat. Electrophysiological and func-

tional assessments showed a sig-

nificant difference between the ex-

perimental groups compared with

the control group. Electrophysio-

logical measures were significantly

better in the SCs transplantation

group compared with the BMSCs

treatment group. Functional as-

sessments showed no statistically

significant difference between the

BMSCs and SCs groups. (Zar-

bakhsh et al., 2012).

Chen Lei et al. in their work

proved that reimplantation of

avulsed nerve roots combined with

transplantation of neural stem

cells modified by neurotrophin-3

gene is a relatively effective way to

treat brachial plexus root avulsion
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experimentally is most of the ani-

mals (83.3%) achieved partial bi-

ceps flexion function (Chen et al.,

2008).

This result is comparable to

our third group in which we used

fibrin glue and stem cells for re-

pair in this group 70% of rats

were improved the difference may

be due to the genetic modification

of the used stem cells.

During re-exploration of a rat of

the third grop we found a thin

layer of transparent newly formed

bone at the site of the previously

removed lamina it was removed

and sent for pathology which re-

vealed newly formed metaplastic

bone.

By comparing the results of the

three groups we found no signifi-

cant difference in the clinical im-

provement on the other hand

pathological examination showed

remarkable changes in the third

group at the level of the number

and size of the regenerated nerve

bundles the number of nerve cells

and the newly formed blood ves-

sels. This can be explained by the

fact that the biceps function is not

a fine movement that need highly

sophisticated nerve supply or that

we need in the future to increase

the number, purification or to use

some suitable growth factors to

achieve clinical improvement.

Now it is clear that in avulsion

injuries the problem is the defi-

ciency of the donor motor nerves

so re-implantation of the avulsed

roots can help to solve this prob-

lem. Fibrosis and necrosis at the

site of trauma make regeneration

and re-growth of the re-implanted

roots very difficult and this ex-

plain the poor results of re-

implantation. The combined use of

fibrin glue and stem cells may

help us in improving the results of

this procedure.

ConclusionConclusion
Sever brachial plexus injuries

are still unsolved surgical problem

facing surgeons all over the world.

Root avulsion which can occur in

both obstetrical and traumatic in-

juries is a challenging injury due

to deficiency of motor donors.

Stem cells hold the promise of be-

ing able to replenish a cell-

deficient environment, and also to

supply bioactive molecules benefi-
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cial for the diseased recipient. Re-

implantation of avulsed brachial

plexus roots combined with trans-

plantation of stem cells may be

available method for treatment of

sever brachial plexus injuries.
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AbstractAbstract
Background/Aim of  the Study:  Background/Aim of the Study: Livin, a member of the inhibitor of

apoptosis proteins (IAP) has been considered to be a poor prognostic
marker in malignancies. However, a little is known about the clinical
relevance of Livin expression in childhood acute leukemia. This work
was to assess the expression of Livin on leukemic blasts of de novo
childhood acute leukemia and its relevance to clinical and hematologi-
cal findings, and treatment outcome. 

Patients and Methods: Patients and Methods: The expression of Livin was analyzed in 100
patients with newly diagnosed acute childhood leukemia (80acute lym-
phoblastic leukemia and 20 acute myeloblastic leukemia) using quanti-
tative reverse transcriptase-polymerase chain reaction (QRT-PCR). 

Results:Results: The results of the study revealed that the expression levels
of Livin were higher in ALL patients with favorable prognostic factors.
Furthermore, Livin expression was associated with a favorable early re-
sponse to chemotherapy (leukemic blast <25% day 7 bone marrow re-
sponse) [P<0.001]. Patients with +ve Livin expression were associated
with significantly higher CR rate (P = 0.001) than those with -veLivin ex-
pression. While in AML patients Livin was neither significantly higher in
patients with favorable prognostic factors nor better treatment outcome
[P=0.054] 

Conclusions:Conclusions: This study suggests that Livin expression could be a
novel favorable prognostic marker in childhood acute lymphoblastic leu-
kemia and thus, it could be incorporated into the patient stratification
and treatment protocols, however not for acute myeloblastic leukemia.

Keywords:Keywords: Acute lymphoblastic leukemia, Acute myeloblastic leuke-
mia, Livin, RT-PCR.
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IntroductionIntroduction
Acute leukemia is an aggressive

disease with generally poor prog-

nosis. Acute lymphoblastic leuke-

mia (ALL) is the most common

type of pediatric malignancy, oc-

cupying 25% of childhood cancers

and approximately 75% of child-

hood leukemia (Rana et al., 2009).

79% of these cases are acute lym-

phoblastic leukemia (ALL), fol-

lowed by acute myeloblastic leuke-

mia (AML) (Smith et al., 1999 &

U.S. Cancer Statistics Working

Group, 2003). 

The outcome of childhood

acute leukemia shows dramatic

improvement over the last dec-

ades. ALL achieves an overall sur-

vival of over 80%. This success

was achieved, in part, through the

implementation of risk-stratified

therapy. Patients presenting with

features that are associated with a

higher risk of relapse receive more

intensive treatment, while those

with features linked to a more fa-

vorable outcome are treated with

more modest, less toxic therapy

(Silverman et al., 2010).

The prognosis of children and

adolescents with AML has im-

proved significantly over the past

decades with survival up to 65%

of pediatric AML patients. This

has been achieved not only by the

more effective use of anti-leukemic

agents, but also by improvements

in supportive care and by better

risk-group stratification (Kaspers

and Zwaan, 2007).

As a result of the accumulation

of knowledge on the molecular bi-

ology of malignancies, new diag-

nostic modalities are beginning to

be incorporated into diagnostic

and therapeutic strategies (Golub,

2001; Ramaswamy and Golub,

2002 & Ebert and Golub, 2004).

One of these modalities is the

quantitative reverse transcriptase

polymerase chain reaction (RT-PCR)

that allows the determination of

messenger RNAexpression levels and,

therefore, allows researchers to

examine the expression patterns

of a large number of genes at the

RNA level (Choi et al., 2007).

A family of intracellular antiap-

optotic proteins that has become

increasingly prominent in the field

of cancer is the inhibitor of apoptosis

protein (IAP) family. IAP family mem-

bers are able to inhibit apoptosis

induced by a variety of stimuli

mainly by binding and inhibiting
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specific caspases, primarily 3, 7,

and 9 (Nachmias et al., 2004).

Livin is one of the IAP family

members. Cleavage of Livin re-

sults in truncated protein (tLivin)

this form is pro-apoptotic upon

apoptotic stimuli such as etopo-

side and NK cell cytotoxicity. As

Livin (ML-IAP) plays adual role in

tumorogenesis (antiapoptotic in

the full length and on the other

hand proapoptotic in the cleaved

or truncated form) it may serve as

potential target for cancer thera-

py. Cleavage of Livin, mediated by

natural killer cell activity leads to

apoptosis of the tumor cells and

inhibition of tumor development.

So, it can be implicated in Im-

mune-mediated tumor destruction

which can induce regression of tu-

mors (Abd-Elrahman, 2009).

The clinical relevance of livin

expression is still controversial in

different types of malignancies. For

example, livin expression was asso-

ciated with poor clinical outcomes

in neuroblastoma, whereas the livin

expression level was not related to

the survival of patients with nasoph-

aryngeal cancer (Kim et al., 2005).

The aim of this study was to

assess the expression of livin in

peripheral blood and bone marrow

samples from de novo childhood

acute leukemia (ALL) and acute

myeloid leukemia and comparing

it with clinical and hematological

findings, response to therapy and

patients outcome.

Patients and MethodsPatients and Methods
From Novembre 2011 to Au-

gust 2012, a total of 100 patients

with newly diagnosed acute leuke-

mia were recruited from pediatric

clinical hematology unit, Mansou-

ra University Hospitals, Egypt.

The diagnosis was made based on

the morphologic findings from

Wright-Giemsa-stained smears of

bone marrow aspirates and immu-

nophenotype analyses of leukemic

cells. Informed consent was obtained

from every patient for laboratory

studies according to the guidelines

of Committee of Medical Ethics of

Mansoura University Hospitals. 

Blood sampling:Blood sampling:

Peripheral blood (PB) or bone

marrow samples were withdrawn

from the patients before they re-

ceived any treatment. The samples

were divided into two aliquots. The

first aliquot of blood was collected

on vacutainer tube containing eth-
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ylene diamine tetra-acetic acid

(EDTA) for determination of hemo-

globin, platelets and WBCs count,

immunophenotyping, cytogenetics

and livin expression. The second

aliquot was collected on plain vac-

utainer tube for serum prepara-

tion for LDH determination. 

Methods:Methods:

Patients were subjected to thePatients were subjected to the

following:following:

I. Full history taking with em-

phasis on presence of leukemia

associated symptoms (fever, pallor,

bleeding tendency, bone aches).

II. Thorough clinical examina-

tion with stress on the presence

and extent of leukemia involve-

ment including organomegaly (liv-

er and spleen), lymphadenopathy

and CNS infiltration.

III. Imaging studies: Chest radi-

ography, testicular & renal ultra-

sonography, echocardiogram and

ECG for patients with congenital

or acquired heart disease.

IV. Laboratory investigations

including:

1. Complete blood count: by

(Sysmex N21) automated cell coun-

ter with examination of Leishman

stained peripheral blood smears.

2. Bone marrow aspiration with

examination of Leishman stained

films.

3. Cytochemical examination:

of peripheral blood and/ or bone

marrow smears.

4. CSF examination for blast

cells.

5. Evaluation of liver and kid-

ney function using (Dimension E.

S. chemical autoanalyzer).

6. Cytogenetic analysis using G

banding technique: PB and BM

samples on Lithium heparin were

studied by G–Banding analysis.

7. Immunophenotyping was

carried out by flow cytometry

technique using diagnostic kits

supplied by Beckman Coulter,

Fullerton, CA, USA [15]. For es-

tablishment of the diagnosis, The

following labeled monoclonal anti-

bodies were used: triple color la-

beling specific markers for the

three lineage groups of cells:

cCD3,cCD79a and Myeloperoxi-

dase, B-cell associated markers

(CD19 and CD20), T-cell associat-

ed markers (CD3, CD5, CD7),

Myeloid associated markers (CD13,

CD33), monocytic marker (CD14),

early markers (CD34, HLA-DR,

CD10, TDT) and isotypic control

markers IgG1 & IgG2a. The cut-off

point to consider a sample positive

for a certain marker was its ex-

pression by 20% of gated cells. 
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8-Serum lactate dehydrogenase

was determined kinetically using

commercially available kit supplied

by Egy-Chem diagnostics, Egypt.

RNA  isolation  and  real-timeRNA isolation and real-time

quantitative RT-PCR:quantitative RT-PCR:

Mononuclear cells (MNCs) were

isolated from 3 mL peripheral

blood at diagnosis by Ficoll densi-

ty gradient centrifugation. Total

RNA was extracted from MNCs us-

ing RNAeasy mini kit (Qiagen, Hil-

den, Germany) according to the

manufacturer’s protocol. One mi-

crogram total RNA was tran-

scribed into cDNA using random

hexamers and multiscribe reverse

transcriptase enzyme (High Ca-

pacity cDNA Kit; Applied Biosys-

tems, Foster City, CA, USA) under

standard conditions and stored at

-20 ˚C until use. Each sample was

analyzed in duplicate; glyceralde-

hyde-3-phosphate dehydrogenase

(GAPDH) and livin were co-

amplified in the same tube.

GAPDH probe (FAM- 5

CAAGCTTCCGTTCTCA-GCC-3-

TMRA) with GAPDH forward (5-

GAAGGTGAAGGTCGGAGTC3)

and reverse (5-GAAG-AT

GGTGATGGGAT-TTC-3) primers,

and the predeveloped Assays-on-

demand Gene Expression Set for

the livin gene (Hs00223384 m1;

GenBank accession no. NM

139317; Applied Biosystems). The

reaction mixture was made in a fi-

nal volume of 50 µl containing 5 µl

cDNA, 400 µMof each primer and

25 µl Taq PCR master mix (2.5

units Taq DNA polymerase, 1x PCR

buffer, and 200 µM of each dNTP)

(Taq PCR master kit, Qiagen). 

Reactions were performed us-

ing Real-time PCR 7000 sequence

detection system (Applied Biosys-

tems). Amplification was carried

out at 50°C for 2 minutes, 95°C

for 10 minutes, followed by 40

PCR cycles at 95°C for 15 sec-

onds, and 60°C for 1minute. Livin

mRNA expression was normalized

to the simultaneously analyzed

GAPDH. The comparative cycle

threshold (CT) method was used

to determine the relative expres-

sion levels of livin, and the cycle

number difference (∆CT=CT livin -

CT GAPDH) was calculated for each

sample. Relative livin expression

values are expressed as 2 (∆CT) 

RESULTSRESULTS
The  relationship  between  Li-The relationship between Li-

vin  expression  and  other  prog-vin expression and other prog-

nostic  factors  among  ALL  pa-nostic factors among ALL pa-

tients:tients:
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Livin mRNA was expressed in

53 (66.25%) of (80) ALL patients.

Table (1) correlates between medi-

an level of Livin expression and

other prognostic factors among

ALL Livin positive group. The me-

dian Livin expression was higher

in an age range [from 1 to <10

year] than those <1 or ≥10 years

(P=0.017), also significantly higher

in standard risk group than high

risk one (P=0.019) and in pre- B

ALL patients than those with T

ALL (P=0.049). While no signifi-

cant difference with respect to the

sex, leukocyte count at diagnosis

and cytogenetics (P=0.8, 0.09 and

0.15 respectively). 

Furthermore, Livin expression

was associated with a favorable

early response to induction chem-

otherapy. The Livin expression

was higher in patients with favora-

ble response (leukemic blast

<25%) on day 7 bone marrow than

in patients with an unfavorable re-

sponse (leukemic blast ≥25%) (The

median was 130.99 versus 4.60

respectively, P<0.001).

Table (2) compares between

prognostic factors among patients

who expressed Livin (53) 0f 80 pa-

tients and those who didn't ex-

press (27). There was no signifi-

cant difference as regards to the

sex of negative and positive Livin

patients 12male and 15 female

versus 27 male and 26 female

(P=0.582). The number of patients

aged from 1year to <10 years was

18 and 9 patients aged less than 1

year or at least 10 years old

among negative Livin group versus

47 and 6 among positive Livin one

respectively (P<0.001). 10 patients

with leukocyte count less than

50k/uL at diagnosis while 17 pa-

tients with leukocyte count at

least 50k/uL or more at diagnosis

among negative group compared

to 45 and 8 among   positive Livin

group respectively (P<0.001).

There was significant difference

between negative and positive Li-

vin expression groups with respect

to the immunophenotyping; 15

patients diagnosed as T ALL while

12 diagnosed as pre B ALL com-

pared to 17 and 39 respectively

(P=0.043). Also significant differ-

ence as regards to the cytogenetic

analysis was observed: t(12,21)

was expressed in 15 Livin negative

patients versus 43 Livin positive

patients, while t(9,22) was positive

in 6 versus 2, 11q23 rearrange-

ment was positive in 4 versus
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4and other or no translocations

were found in 2 vesus 4 respec-

tively (P=0.034).

CSF involvement was reported

in 2 of Livin positive patients while

no reported cases in Livin negative

group and mediastinal masses

were detected in 2 of both groups ,

however this is insignificant

(P=0.307 and P=0.481 respective-

ly). Early response to chemothera-

py using BM examination at day 7

shows significant difference among

both groups (leukemic blasts <25%

in 42 patients expressing Livin

while only in 4 patients who didn't

express Livin versus 11 patients

and 23 with leukemic blasts ≥

25% respectively) (P<.001). 

The  relationship  between  Li-The relationship between Li-

vin  expression  and  other  prog-vin expression and other prog-

nostic  factors  among  AML  pa-nostic factors among AML pa-

tients:tients:

Livin mRNA was expressed in

11(55%) of 20 AML patients. Cor-

relation between prognostic fac-

tors and median Livin expression

levels among AML Livin positive

patients was demonstrated in ta-

ble (3). The median Livin expres-

sion level was significantly higher

among Patients from 1 to <10

years (P=0.042), males (P=0.032),

patients with -ve HLA-DR&CD34

(P=0.032) and t(8,21) (P=.042)

compared to age group <1 or ≥10

years, females, HLA-DR or CD34

+ve patients and patients with ab-

sent or having translocations oth-

er than t(8,21). While no signifi-

cant difference as regards to CSF

involvement (P=0.474) and leuko-

cyte count (P=0.7).

No statistical significance be-

tween positive and negative Livin

expression levels among AML pa-

tients with respect to the age

(P=0.653), sex (P=0.822), leuko-

cyte count (P=0.194), CSF involve-

ment (P=0.822), immunopheno-

typing (P=0.181) or cytogenetic

analysis (P=0.964) table (4).

The  effect  of  Livin  expressionThe effect of Livin expression

on ALL patients' outcome:on ALL patients' outcome:

Significant difference was re-

ported as regards to treatment

outcome between positive and

negative Livin expression groups

table (5). 37 of 53(69.8%) Livin

positive ALL patients while 11of

27(40%) Livin negative ones

achieved complete remission, 4

(7.5%) versus 14(51.9%) were re-

lapsed respectively. 2 (7.5%) of 27

Livin negative patients were re-

fractory while no refractory cases
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among positive group.12 patients

died during the induction course

of chemotherapy (1st month) be-

fore being evaluated among Livin

positive group versus no patients

among the negative group

(P<0.001) while no significant dif-

ference in the total death between

the two groups 12 versus 8 re-

spectively (p=0.495).

The  effect  of  Livin  expressionThe effect of Livin expression

on AML patients' outcome:on AML patients' outcome:

Table (6) compares treatment

outcome between positive and

negative Livin expression AML pa-

tients. 5 of 11Livin Positive group

while only 1 of 9 negative one

achieved complete remission, 2 ver-

sus 5 were relapsed respectively

and 2 were refractory among Livin

negative patients. 4 patients died

during the induction course of

chemotherapy before being evalu-

ated among the positive group and

1 among the other group with bor-

derline significant results (P=0.054).

Total number of death cases were

4 among positive group and 8

among the negative one (P=0.017).
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DiscussionDiscussion
In the current study we found

that the expression levels of livin

were higher in patients with favor-

able prognostic factors. This is in

agreement with Choi et al. (2007)

who showed that livin expression

has independent favorable prog-

nostic significance in childhood

acute lymphoblastic leukemia.

They recorded associations of this

protein with several recognized fa-

vorable features of ALL patients:

female sex, age 1 to 10 years, leu-

kocyte count less than 50x109/L,

and the presence of t(12;21). It

was associated with an increased

apoptotic response to prednisolone

treatment, a rapid early treatment

response in vivo, and more impor-

tantly, a very favorable treatment

outcome. Livin expression retained

independent prognostic signifi-

cance in a multivariate analysis.

Shurtleff et al. (1995) found
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that livin expression rate was sig-

nificantly higher in patients with

favorable prognostic factors. It is

particularly interesting to note

that the Livin expression rate was

very high in t(12;21) and was very

low in t(9;22)/11q23 rearrange-

ment, because these transloca-

tions are known to be strongly as-

sociated with the best and worst

outcomes, respectively.

Most studies on the clinical rel-

evance of livin expression, albeit

limited in number, have shown

that livin is an antiapoptotic regu-

lator; therefore, Livin expression

has been considered to be a poor

prognostic factor in malignancies.

Therefore, the observations from

the current study were quite un-

expected and suggest that the role

of Livin in the apoptosis system in

leukemogenesis or in the mainte-

nance of leukemic cells might be

different from what has been pre-

viously recognized. The possible

explanation of the favorable prog-

nosis of livin expression is that

the cleaved form of livin may serve

as a proapoptotic regulator. 

The study of Kasof and Gomes

(2001) showed that silencing of

the livin β-isoform, but not the α-

isoform, by RNA interference blocked

the growth of HeLa cells in clono-

genic survival assays, and sensitized

the cells to various proapoptotic

stimuli. A reasonable corollary of

this idea is that leukemic lympho-

blasts preferentially express the α-

isoform of Livin, rendering them

more susceptible to apoptosis.  

Several investigators reported

that some of the IAP family pro-

teins could be changed to isoforms

that have proapoptotic properties.

Deveraux et al. (1999) demon-

strated that the caspase-mediated

cleavage of livin converts it from

an antiapoptotic to proapoptotic

factor. So, we could demonstrate

the presence of the cleaved form of

livin in the leukemic cells with li-

vin expression. It seems plausible

that this cleaved form might have

proapoptotic activities. 

Tamm et al. (2000) found that

overexpression of livin protein

could play an important role in

carcinogenesis and progression of

newly diagnosed children with

acute leukemia. It provides a new

strategy of gene therapy for in

children.
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Recently, Yan et al. (2011) sug-

gested that the expression of livin

α and livin β may be associated

with the genesis and development

of childhood acute leukemia .It

seems that the expression of livin

α and livin β may be used as a

molecular marker of Childhood

acute leukemia.

Yang et al. (2010) compared

EFS and OS between childhoods

ALL patients who did and did not

express livin. They did not record

any statistical significant differ-

ence between these two groups of

patients. 

On the other hand, El-

Mesallamy et al. (2011) showed

that increased livin expression in

adult AML and ALL was associat-

ed with the presence of unfavora-

ble prognostic factors at diagno-

sis. In addition, high livin

expression was associated with a

lower EFS and OS in both groups.

This suggests that high livin ex-

pression is associated with a slow-

er apoptotic response of leukemic

cells to apoptotic stimuli provided

by chemotherapeutic agents and

eventually associated with a lower

EFS and OS. It is particularly in-

teresting to note that the livin ex-

pression level was higher in HLA-

DR –ve and CD34-ve patients as

they are accompanied worse out-

come among AMLpatients.

Flotho et al. (2007) found that

high expression of livin gene may

be used as a marker of poor prog-

nosis in acute lymphocytic leuke-

mia. Expression of livin gene has

associations with risk group and

response to chemotherapy.

The cause of this controversy

between our results and the re-

sults of the previous investigators

may be attributed to the age dif-

ference between our patients and

their which might affect the ma-

turity of the apoptotic and anti ap-

optotic protein systems. Children,

not fully matured, have a variety

of different biologic features dis-

tinguishing them from adults. The

regulation of apoptosis, the func-

tion of apoptotic regulators, or

both in children appear to be dif-

ferent from that in adults. For ex-

ample, Wuchter et al. (2004) re-

ported that the expression

patterns of apoptosis-related

molecules were different between

children and adults with de novo
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acute myeloid leukemia. Another

example is that the overexpression

of Bcl-2, a well-known antiapop-

totic protein, was significantly as-

sociated with a better prognosis in

childhood ALL (Coustan et al.,

1996), whereas it was not asso-

ciated with distinct clinical or bio-

logic characteristics in adult ALL

(Campos et al., 1996). These find-

ings suggest that livin expression

might have a different biologic sig-

nificance in childhood ALL com-

pared with adult ALL and may

also explain the better outcomes

in the former than in the latter.

Another explanation may be the

predominance of the cleaved form

of livin (truncated livin or t-livin)

in children which is produced by

caspase mediated cleavage of livin

and is thought to act as a power-

ful proapoptotic factor.

Another interesting finding of

our study is that the expression

level of livin in ALL is significantly

higher than in AML. This may be

attributed to the difference in the

genetic aberrations leading to leu-

kemogenesis in the 2 types of leu-

kaemia. In ALL, these genetic ab-

errations contribute to the

leukemic transformation of hemat-

opoietic stem cells by changing

cellular functions. They alter key

regulatory processes by maintain-

ing or enhancing an unlimited ca-

pacity for self-renewal, subverting

the controls of normal prolifera-

tion, blocking differentiation, and

promoting resistance to apoptosis

mostly of overexpression of IAPs

(Hanahan et al., 2000). While in

AML, genetic aberrations either

activate signal transduction path-

ways resulting in enhanced pro-

liferation and/or survival of leu-

kemic progenitor cells or affect

transcription factors or compo-

nents of the transcriptional co-

activation complex, resulting in

impaired differentiation and/or

aberrant acquisition of self renew-

al properties by hematopoietic

progenitor (Dohner et al., 2008).

Livin expression in the present

study was strongly associated

with better DFS, and OS rates in

patients with childhood ALL. The

better early bone marrow response

to induction chemotherapy sug-

gest that livin expression is asso-

ciated with a faster apoptotic re-

sponse of leukemic cells to

apoptotic stimuli provided by

chemotherapeutic agents and
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eventually associated with a better

relapse-free survival (Kaspers et

al., 1997).

In summary, the study suggest-

ed that high livin expression is as-

sociated not only with the pres-

ence of favorable prognosis but

also with a significantly high DFS

and OS in childhood acute leuke-

mia patients. Therefore, livin ex-

pression can be a potential inde-

pendent prognostic factor, and

new investigational approaches,

as part of well-controlled trials,

would be needed to develop a

modified risk stratification system

based on the status of this new

molecular biologic factor.

Conflict of interest all authors

have no conflict of interest to re-

port.

References:References:
Abd-Elrahman I., Hershko K.,Abd-Elrahman I., Hershko K.,

Neuman T., et al. (2009): Neuman T., et al. (2009): The In-

hibitor of Apoptosis Protein Livin

(ML-IAP) Plays a Dual Role in Tu-

morigenicity. Cancer Res.; 69(13):

5475-5480.

Campos  L.,  Sabido  O.,  Seb-Campos L., Sabido O., Seb-

ban C., et al. (1996): ban C., et al. (1996): Expres-sion

of BCL-2 proto-oncogene in adult

acute lymphoblastic leukemia.

Leukemia.; 10(3): 434-438.

Choi  J.,  Hwang  Y.K.,  SungChoi J., Hwang Y.K., Sung

K.W., et al. (2007):K.W., et al. (2007): Expression of

Livin, an antiapoptotic protein, is

an independent favorable prognos-

tic factor in childhood acute lym-

phoblastic leukemia. Blood.; 109

(2): 471-477.

Coustan-Smith  E.,  KitanakaCoustan-Smith E., Kitanaka

A. and Pui C. (1996): A. and Pui C. (1996): Clinical rel-

evance of BCL-2 over expression

in childhood acute lymphoblastic

leukemia. Blood.; 87: 1140-6.

Deveraux  Q.L.  and  Reed  J.C.Deveraux Q.L. and Reed J.C.

(1999):(1999): IAP family proteins- sup-

pressors of apoptosis. Genes Dev.;

13: 239-252.

Ebert  B.L.  and  Golub  T.R.Ebert B.L. and Golub T.R.

(2004):(2004): Genomic approaches to

hematologic malignancies. Blood.;

104: 923-932.

El-Mesallamy H.O., Hegab H.M.El-Mesallamy H.O., Hegab H.M.

and  Kamal  A.M.  (2011):  and Kamal A.M. (2011): Expres-

sion of inhibitor of apoptosis pro-

tein (IAP) livin/BIRC7 in acute

leukemia in adults: correlation

with prognostic factors and out-



480480

Ahmad K. Mansour, et al....

come. Leuk Res.; 35(12): 1616-22.

Flotho  C.,  Coustan-Smith  E.,lotho C., Coustan-Smith E.,

Pei D., Cheng et al. (2007):Pei D., Cheng et al. (2007): A set

of genes that regulate cell prolife-

ration predicts treatment outcome

in childhood acute lymphoblastic

leukemia. Blood.; 110(4): 1271-7. 

Golub  T.R.  (2001):Golub T.R. (2001): Genomic

approaches to the pathogenesis of

hematologic malignancy. Curr

Opin Hematol.; 8: 252-261.

Kasof  G.M.  and  Gomes  B.C.Kasof G.M. and Gomes B.C.

(2001):(2001): Livin, a novel inhibitor of

apoptosis protein family member.

J Biol Chem.; 276: 3238-3246.

Kaspers G.L.  and Zwaan C.N.Kaspers G.L. and Zwaan C.N.

(2007):(2007): Pediatric acute myeloid

leukemia: towards high-quality

cure of all patients. haematologi-

ca/the hematology journal.; 92

(11) 1519-1532.

Kaspers  G.J.,  Veerman  A.J.,Kaspers G.J., Veerman A.J.,

Pieters  R.,  et  al.  (1997):  Pieters R., et al. (1997): In vitro

cellular drug resistance and prog-

nosis in newly diagnosed child-

hood acute lymphoblastic leuke-

mia. Blood.; 90: 2723-2729.

Kim  D.K.,  Alvarado  C.S.,  Ab-Kim D.K., Alvarado C.S., Ab-

ramowsky  C.R.,  et  al.  (2005):ramowsky C.R., et al. (2005):

Expression of inhibitor-of apopto-

sis protein (IAP) livin by neuro-

blastoma cells: correlation with

prognostic factorsand outcome.; 8

(6): 621-69.

Nachmias  B.,  Ashhab  Y.  andNachmias B., Ashhab Y. and

Ben-Yehuda  D.  (2004):Ben-Yehuda D. (2004): The in-

hibitor of apoptosis protein family

(IAPs): an emerging therapeutic

target in cancer. Semin Cancer

Biol.; 14: 231-243.

Nachmias  B.,  Lazar  I.,  Elma-Nachmias B., Lazar I., Elma-

lech M., et al. (2007):lech M., et al. (2007): Subcellular

localization determines the deli-

cate balance between the anti-

and pro- apoptotic activity of Li-

vin. Apoptosis.; 12: 1129-1142.

Ramaswamy  S.  and  GolubRamaswamy S. and Golub

T.R.  (2002):T.R. (2002): DNA microarrays in

clinical oncology. J Clin Oncol.;

20: 1932-1941.

Rana  Z.A.,  Rabbani  M.W.,Rana Z.A., Rabbani M.W.,

Sheikh  M.A.,  et  al.  (2009):Sheikh M.A., et al. (2009): Out-

come of childhood acute lympho-

blastic leukaemia after induction

therapy 3 years experience at a

single paediatric oncology centre.

J Ayub Med Coll Abbottabad.; 21

(4): 150-153.



481481

Benha M. J.

Vol. 31  No 1  Jan.  2014

Shurtleff S.A., Buijs A., BehmShurtleff S.A., Buijs A., Behm

F.G., et al. (1995):F.G., et al. (1995): TEL/AML1 fu-

sion resulting from a cryptic t

(12;21) is the most common genet-

ic lesion in pediatric ALL and de-

fines a subgroup of patients with

an excellent prognosis. Leukemia.;

9: 1985-1989.

Silverman  L.B.,  StevensonSilverman L.B., Stevenson

K.E.,  O'Brien  J.E.,  et  al.  (2010):K.E., O'Brien J.E., et al. (2010):

Long-term results of Dana-Farber

Cancer Institute ALL Consortium

protocols for children with newly

diagnosed acute lymphoblastic

leukemia (1985-2000). Leukemia,

24 (2): 320-334.  

Smith M.,  Ries  L.,  Gurney J.,Smith M., Ries L., Gurney J.,

et  al.  (1999):et al. (1999): Leukemia. In Can-

cer Incidence and Survival among

Children and Adolescents: United

States SEER Program 1975–

1995, (Pub. No. 99-4649); Ries, L.,

Smith, M., Gurney, J., Linet, M.,

Tamra, T., Young, J., Eds.; Na-

tional Cancer Institute, SEER Pro-

gram: Bethesda, MD, 17-34.

Tamm  I.,  Kornblau  S.M.,  Se-Tamm I., Kornblau S.M., Se-

gall  H.,  et  al.  (2000):  gall H., et al. (2000): Expression

and prognostic significance of IAP-

family genes in human cancers

and myeloid leukemias. Clin Can-

cer Res.; 6: 1796-1803. 

U.S.  Cancer  Statistics  Work-U.S. Cancer Statistics Work-

ing  Group  (2003):ing Group (2003): United States

Cancer Statistics: 2000 Incidence;

Department of Health and Human

Services, Centers for Disease Con-

trol and Prevention and National

Cancer Institute: Atlanta, GA.

Wuchter  C.,  Richter  S.,  Ol-Wuchter C., Richter S., Ol-

tersdorf  D.,  Karawajew  L.,  Lud-tersdorf D., Karawajew L., Lud-

wig   W.   and  Tamm  I.   (2004):wig  W.  and  Tamm  I.  (2004):

Differences in the expression pat-

tern of apoptosis-related mole-

cules between child-hood and

adult de novo acute myeloid leu-

kemia. Haematologica.; 89(3):

363-364.

Yan  B.  (2011):Yan B. (2011): Research

progress on Livin protein: an in-

hibitor of apoptosis. Mol Cell Bio-

chem.; 357(1-2): 39-45.

Yang  Y.L.,  Lin  S.R.,  ChenYang Y.L., Lin S.R., Chen

J.S.,  et  al.  (2010):J.S., et al. (2010): Expression

and prognostic significance of the

apoptotic genes BCL2L13, Livin,

and CASP8AP2 in childhood acute

lymphoblastic leukemia. Leuke-

mia Research; 34(1): 18-23.



482482

Ahmad K. Mansour, et al....

Published byPublished by

Benha Faculty of MedicineBenha Faculty of Medicine Volume 31  Number 1
Jan.  2014

EXPRESSION OF LIVIN INEXPRESSION OF LIVIN IN
CHILDHOOD ACUTE LEUKEMIAS:CHILDHOOD ACUTE LEUKEMIAS:

ANALYSIS OF RISK FACTORSANALYSIS OF RISK FACTORS

Ahmad K. Mansour MD, Ayman M. Hammad MD,Ahmad K. Mansour MD, Ayman M. Hammad MD,
Doaa A. Aladle MD, Angi A. Alwakeel MDDoaa A. Aladle MD, Angi A. Alwakeel MD

and Suzy A. Abd El-Hameed MDand Suzy A. Abd El-Hameed MD

BENHA
MEDICAL
JOURNAL

REPRINT



483483

Benha M. J.

Vol. 31  No 1  Jan.  2014

PROGNOSTIC SIGNIFICANCE OF BCL2PROGNOSTIC SIGNIFICANCE OF BCL2
EXPRESSION IN INVASIVE BREASTEXPRESSION IN INVASIVE BREAST
CARCINOMA, CORRELATION WITHCARCINOMA, CORRELATION WITH
NOTTINGHAM GRADING SYSTEMNOTTINGHAM GRADING SYSTEM

 Shaimaa Mohamed Ibrahim Yussif M.Sc, Shaimaa Mohamed Ibrahim Yussif M.Sc,
Nadia Ebrahim Atwan MD,Nadia Ebrahim Atwan MD,

Azmy Abd Al Hamied Awad MD, Eman Yassen Azmy Abd Al Hamied Awad MD, Eman Yassen El-TanaihyEl-Tanaihy
MD and Maha Ibrahim Ismael MD* MD and Maha Ibrahim Ismael MD* 

Departments of Pathology and *Medical Oncology, Faculty of Medicine,

Mansoura University, Mansoyra, Egypt.

AbstractAbstract
Background:Background: Breast cancer is a heterogeneous disease. The existing

prognostic factors  are limited in accuracy, leading to unnecessary
treatment of numerous cases. BCL2 has been proposed as a prognostic
marker, but this effect is considered to relate to oestrogen receptor (ER)
status. This study aimed to evaluate the clinical validity of BCL2 as an
independent prognostic marker.

Methods:Methods: 302 females with invasive breast cancer were analysed. In-
dividual patient data included age, tumour size, grade, lymph node stat-
us, tumor recurrence and mortality rate. BCL2, ER, PR and HER2 levels
were evaluated in all tumours. Bcl-2 expression was assessed in rela-
tion to age, grade, nodal status, tumor size and hormonal receptors.  A
Cox model incorporating the time-dependent effects of each variable
was used to explore the prognostic significance of BCL2.

Results:Results: In univariate analysis, ER, PR and BCL2 positivity were as-
sociated with improved survival and better clinical outcome. Tumor
size, lymph node status, tumor grade and HER2 positivity were asso-
ciated with inferior survival. In multivariate analysis, BCL2 positivity
and tumor size retained independent prognostic significance. 

Conclusions:Conclusions: BCL2 is an independent indicator of favourable prog-
nosis. This study may establish the rationale for introduction of BCL2
immunohistochemistry to improve prognostic stratification.
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IntroductionIntroduction
Breast cancer is a heteroge-

nous disease whose behavior is

determined by the molecular char-

acteristics of the tumour(1). One of

the greatest challenges in breast

cancer management is to accu-

rately predict outcome for each

patient so that we can determine

who will benefit from adjuvant

therapy. To do this, we rely heavi-

ly on traditional pathologic vari-

ables such as lymph node status,

tumor size, and tumor grade(2). In

many centers, these variables are

combined into the Nottingham

Prognostic Index (NPI) that is more

predictive of outcome than any

one individual feature. However,

despite the broad applicability of

clinicopathologic indices, such as

the NPI, they cannot accurately

predict outcome for all patients

and  we  are  still  unable,  for  ex-

ample, to separate the 30% of

node-negative patients who will

relapse  from  the  70%  who  will

not; as a result, many patients re-

ceive unnecessary adjuvant treat-

ment(3).

One of the limitations of Not-

tingham Grading System (NGS), is

that 30-60% of breast cancers are

still classified as grade 2 (G2),

which is a category with ambigu-

ous clinical significance due to its

intermediate risk of recurrence(4).

Among the three components of

NGS, ie mitoses, tubule formation,

and pleomorphism, mitosis was

found to be the principal prognos-

tic component of NGS and  re-

mained an independent predictor

of outcome(4).

Since Bcl2 protein is a prosur-

vival factor which blocks apopto-

sis, its overexpression in human

tumors is expected to be associat-

ed with a more aggressive pheno-

type as well as resistance to treat-

ments inducing cell death(5). This

is actually true for some human

tumor types, including acute mye-

loid leukemia, aggressive non-

Hodgkin’s lymphoma, prostate

carcinomas, neuroblastoma, and

testicular carcinomas, where high

Bcl2 expression was found to be

associated with a worse clinical

outcome, radio- and chemoresis-

tance. However, in other human

tumors including non-small-cell

lung carcinoma, esophageal squa-

mous cell carcinoma, cervical car-

cinoma, melanoma, and breast

carcinoma, Bcl2 expression was
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positively associated with favora-

ble prognostic features and better

survival(1).

Bcl2 immunostaining showed

an independent prognostic capaci-

ty together with cell proliferation

rate. It was proved to be a more

accurate predictor of survival than

ER status(6). Many studies were

done to establish the rationale for

introduction of BCL2 immunohis-

tochemistry to improve prognostic

stratification. Further work is now

needed to ascertain the exact way

to apply BCL2 testing for risk

stratification and to standardise

BCL2 immunohistochemistry for

this application(7). 

Materials and MethodsMaterials and Methods
This study included 302 select-

ed cases of invasive breast carci-

noma that have been obtained

from the Mansoura University, Fa-

culty of Medicine, Oncology Cen-

ter, Egypt between December/

2009 to december/2013. Tumors

were resected by modified radical

mastectomy operation. All pa-

tients receive postoperative thera-

py, hormonal, chemo or radiother-

apy. Clinical and postoperative

follow up data were obtained from

oncology center database. Follow

up period is variable among pa-

tients for about 12-48 months.

Paraffin wax embedded sec-

tions prepared from tumors were

stained with haematoxylin and eo-

sin. Tumors were diagnosed ac-

cording to the new WHO classifi-

cation 2012. (270) cases were

diagnosed invasive ductal carcino-

ma (NOS). (25) cases diagnosed as

invasive lobular carcinoma. (5)

cases diagnosed as mixed ductal

mucinous carcinoma. Tumors

were graded according to Notting-

ham grading system regarding tu-

bular differentiation, nuclear pleo-

morphism and mitotic count. 

Tissue  microarray  Construc-Tissue microarray Construc-

tion:tion:

Hematoxylin and eosin (H&E)

tissue sections of 10% formalin-

fixed paraffin-embedded tissue

blocks were used as a guide to se-

lect the regions for sampling. Tis-

sue microarray (TMA) was assem-

bled manually(8). First, a hole in

the recipient TMA block was made

using a mechanical pencil tip. A

cylindrical 0.8 mm core sample

from the donor block was obtained

and deposited onto TMA block at a
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distance of 1mm between each

core. Three cores were punched

from each donor block to minimize

the number of cases which cannot

be evaluated due to tissue loss(9).

Immunohistochemistr:Immunohistochemistr:

After deparaffinization and re-

hydration, 4-µm thick sections on

coated slides were heat-pretreated

in a citrate buffer (pH 7.3 at 92C)

and immunostained using mono-

clonal primary antibodies against

the following antigens: estrogen

receptors (ER) (Clone 1D5 DAKO

Corporation at dilution rate of

1:50); progesterone receptors (PR)

(Clone PR 636 DAKO Corporation

at 1:50); Her2/neu (CB11; Novo-

castra Laboratories, Newcastle,

U.K. at 1: 50); and Bcl-2 (mouse

monoclonal antibody clone 124;

Dako at 1:100). The avidin-biotin

technique was applied using dia-

minobenzidin (DAB) and hematox-

ylin for counterstaining. Appropri-

ate negative controls, consisting of

histological sections of each case

processed without the addition of

primary antibody, were prepared

for each antigen, The internal pos-

itive control were normal breast

duct epithelia and intratumoral

lymphocytes.

Evaluation  of  immunohisto-Evaluation of immunohisto-

chemistry:chemistry:

Immunohistochemical results

were scored. A cutoff value was

applied to each marker to indicate

positive or negative staining. Ac-

cording to ASCO/CAP guidelines

for ER and PR expression, tumors

were considered positive if at least

1% of the tumor cells showed une-

quivocal nuclear staining(10). For

Her2/neu, membranous staining

was scored for as follows: 0, no

staining or faint incomplete stain-

ing in <10% cells; 1, faint incom-

plete staining in >10% cells; 2,

weak to moderate complete stain-

ing in >10% of cells; 3, strong

complete staining in >10% cells.

Only score 3 was considered as

positive(11). Cytoplasmic and

membranous staining were scored

for Bcl-2. Both the intensity of

staining and the percentage of

positive cells were recorded and a

cutoff value of 10% positive cells

was used. Cases were regarded

positive when they showed either

moderate or strong staining for

these markers(5).

Statistical analysis:Statistical analysis:

Data were tabulated, coded

then analyzed using the computer
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program SPSS (Statistical package

for social science) version 17.0 to

obtain.

Descriptive data:Descriptive data:

Descriptive statistics were cal-

culated for the anthropometric

measurements and laboratory data

in the form of:

1. Mean ± Standard deviation

(SD).

2. Frequency (Number-percent).

Analytical statistics:Analytical statistics:

In the statistical comparison

between the different groups, the

significance of difference was test-

ed using one of the following tests:

1- Student's t-test: Used to com-

pare between mean of two groups

of numerical (parametric) data. 

2- Inter-group comparison of

categorical data was performed by

using chi square test (X2-value),

Wilcoxon signed rank test was used

for two values within the same group.

Spearman’s correlation coeffi-

cient ® test was used correlating

different parameters.

Univaraite and multivariate sur-

vival analyses were performed with

the Cox proportional hazards model.

Survival curves were constructed

according to the Kaplan-Meier meth-

od. Finally, a log-rank test was

performed to evaluate the statisti-

cal significance of differences in

survival. A P value <0.05 was con-

sidered statistically significant. And

a P value <0.0001 was considered

highly significant in all analyses.  

Results of Bcl-2 immunohisto-

chemical expression were correlat-

ed with clinical and histopatholog-

ical prognostic factors in breast

cancer including: patient’s age, tu-

mor histological subtype, grade,

nodal status and tumor size. Sta-

tistical analyses were also used to

evaluate correlations between ex-

pression of BCL2, HER2, oestro-

gen and progesterone receptors.  

ResultsResults
The mean age of cases was 54.6

years (range, 28-88; SD, 11.9). As

regard menopausal state, 116 cas-

es are premenopausal (38.4%) and

186 cases are postmenopausal

(61.1%). As regard tumor size 6%

of cases are T1, 57.6% are T2,

36.4% are T3. As regard lymph

node status, 24.8% are N0, 24.8%

are N1, 29.1% are N2 and 21.2%

are N3. As regard tumor stage 3%
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of cases are stage 1, 18.9% are

stage 2a, 20.2% are stage 2b,

0.3% are stage 2c, 34.4% are

stage 3a, 1.3% are stage 3b and

21.2% of cases are stage 3c. About

73.5% of cases (200) are alive and

26.4% of cases (72) are dead. 34.5

% of cases (94) had local or dis-

tant recurrence. 9.9% of cases

(30) were lost follow up.

Histopathology:Histopathology: This study in-

cluded 302 cases.  89.4% of cases

in this study (270 cases) were di-

agnosed as invasive duct carcino-

ma, not otherwise specified (NOS).

8.3% of cases (25 cases) were di-

agnosed as invasive lobular carci-

noma. 1.6% of cases (5 cases)

were diagnosed as mixed ductal

mucinous carcinoma. 85 cases

were graded as grade 1 (28%). 135

cases were graded as grade 2

(45%). 82 cases were graded as

grade 3 (27%).

Immunohistochemistry results:Immunohistochemistry results:

54% of cases are PR positive

and 46% are PR negative. 59.9%

of cases are ER positive and

40.1% are ER negative. 18.9% are

Her2neu positive and 81.1% are

negative. 41% of cases are Bcl2

negative and 59% are Bcl2 positive.

Correlation of BCL2 expression

with clinicopathological character-

istics. 

Mean age in Bcl2 positive cases

was 54.15 compared to mean age

in Bcl2 negative cases was 55.27.

No statistically significant correla-

tion was found between age and

Bcl2 expression. Bcl2 expression

was detected in all cases with tu-

mor size <5cm but was negative in

all cases with large tumor size

>5cm. This difference was statisti-

cally significant with P value<0.001.

As regard lymph node status: Bcl2

expression was detected in the

majority of lymph node negative

cases with reduced expression in

lymph node positive cases. This

difference was statistically significant

with P value<0.001. The positive

rates of BCL-2 in histologic grade

I, II, III respectively were 64.7%,

64.4%, 43.9%. These positive rates

tend to assume the declining trend.

The difference have stastistical

significance (P<0.005) (Table 1)

Correlation of BCL2 expression

with ER, PR and Her2 neu expres-

sion. 

Bcl2 expression was positively
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related to ER, PR expression with

p value<0.001. 73% of  Bcl2 posi-

tive cases were ER positive. 65%

of Bcl2 positive cases were PR

positive

Bcl2 was negatively correlated

with Her2neu expression with p

value 0.004 as 88% of Bcl2 posi-

tive cases were Her 2 negative (Ta-

ble 2).

Relationship between Bcl2 and

mortality risk and tumor recur-

rence: 95.8% of dead cases were

Bcl2 negative and 4.2% were Bcl2

positive. 73.4% of Bcl2 negative

cases have developed local or dis-

tant recurrence.compared with

Bcl2 positive cases. Only 1.7% of

positive cases developed local or

distant recurrence. The difference

was statistically significant with P

value <0.001.

Survival analysis:Survival analysis:

Tumor size, Tumor grade and

lymph node status were positively

correlated with mortality risk and

tumor recurrence (P value 0.0001).

Among the three parameters as-

sessed in tumor grade only mitotic

count show positive correlation

with mortality risk and tumor re-

currence (P value <0.001). ER and

PR show negative correlation with

mortality risk and recurrence  (p

value 0.003 and 0.0001 respec-

tively). Her2 neu show positive

correlation with mortality risk and

recurrence (P value 0.004 and

0.003 respectively) BCL2 expres-

sion was negatively correlated

with mortality risk and recurrence

with p value 0.0001. 

• In the univariate analyses for

disease free survival carried out

on the entire series of  patients, all

variables tested achieved statisti-

cal significance (Table 3) When

variables were included in a multi-

variate model, Bcl2 expression and

tumor size only achieved statistical

significance as independent pre-

dictors for disease free survival.

• In the univariate analyses for

overall survival carried out on the

entire series of  patients, all variables

tested achieved statistical significance

(Table 4). When variables were in-

cluded in a multivariate model,

Bcl2 expression only achieved sta-

tistical significance as independent

predictors for overall survival.
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Fig. 1: A-Fig. 1: A- Grade 2 infilterating duct carcinoma Hx&E x 200. B- B- Grade 3 infilterating
duct carcinoma Hx & Ex 200. C-C- strong positive cytoplasmic staining for Bcl2
in nearly all tumor cells x 200 case of Grade 2 infilterating duct carcinoma.
D-D- strong positive cytoplasmic staining for Bcl2 in nearly all tumor cells x 200
in a case of Grade 1 infilterating duct carcinoma.
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DiscussionDiscussion
Breast cancer is a heterogene-

ous disease which is characterized

by the proliferation and abnormal

differentiation of malignant cells.

These cells carry aberrations that

deregulate hundreds or even thou-

sands of genes(12,13). The hetero-

geneous nature of breast cancer

has resulted in an overwhelming

interest in the search for prognos-

tic markers. These markers help

to identify patients who might

benefit from the available thera-

peutic modalities(2). 

The prognosis varies, not only

with the state of disease, but also

with its biological behavior(14).

Several prognostic markers have

been identified in breast cancer.

Fig. 2: Fig. 2: Prognostic significance of tumor grade, Kaplan meire curve of cumulative sur-
vival right (disease free survival), left (overall survival).

Fig.  3:  Fig. 3: Prognostic significance of Bcl2 expression, Kaplan meire curve of cumulative
survival right (disease free survival) and left (overall survival).
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Among these biologic variables,

apoptosis markers, in particular

Bcl-2 expression, is related to cel-

lular response to genotoxic dam-

age in experimental tumors(15).

This work was done to spot

light up on the prognostic yield of

BCL2 and mitotic count in inva-

sive breast carcinoma and their

correlation with histopathologic

grading. Immunohistochemical

analysis of BCL2 protein expres-

sion is a simple, well-validated, in-

expensive and widely available

test(7).

The present study represents a

prospective and retrospective anal-

ysis in 302 women with invasive

breast cancer which were classi-

fied and graded according to the

last revised WHO classification.

In the present study 270 cases

were diagnosed as invasive ductal

carcinoma (NOS)(89.4%). 25 cases

were invasive lobular carcinoma

(8.3%). 5 cases were mixed ductal

mucinous carcinomas (1.6%). The

mean age of cases was 54.6 years

(range, 29-88; SD, 11.9). This co-

incide with some authors who re-

ported a range 28-89(6). 

Abdel-Fatah et al. reported that

49.3% of cases were grade 3,

32.2% of cases were grade 2 and

18.5% of cases were grade 1(4).

This is quite different from results

in the present study, the majority

of cases were grade 2 (44.7%),

grade1 (28.1%) and grade 3

(27.2%) This may be explained by

differences in the number of stud-

ied cases.

In the present work, the pat-

tern of Bcl-2 immunostaining was

cytoplasmic and membranous, a

compatible feature with its locali-

zation in the outer membrane of

the mitochondria. About 58.9% of

tumors are positive and 41.1 %

are negative. This is different from

the reported frequency of Bcl-2 ex-

pression in the literature ranged

from 69-73% in previous studies
(7,16). Another frequencies which

is close to the current study about

61.25% was reported(17) and 55%

was also reported(18). This dis-

crepancy may be explained by

marked heterogeneity of  the tu-

mor, types of cases studied or

variation between the methodolo-

gies regarding staining score.

The positive rates of BCL-2 in
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histologic grade I, II, III respective-

ly were 64.7%, 64.4%, 43.9%. The

positive rates of BCL-2 in breast

cancer histologic grades I, II, III

tend to assume the declining

trend, the difference have stastis-

tical significance (P<0.005). These

values were close to some reported

data(18), however These findings

may be little different from those

mentioned by other studies(17,19).

This may be explained by differ-

ences in the number of studied

cases and genetic heterogeneity of

tumors.

 Bcl-2 expression show signifi-

cant statistically relationship with

age and menopausal state(17). In

this study no significant relation

was found. Other studies also not-

ed absence of this relation(16).

This may be explained by differences

in the number of studied cases. 

Bcl-2 expression was found to

be associated with favorable  prog-

nostic factors. Bcl2 positivity is

statistically greater in cases with

small tumor size <5 cm with p val-

ue <0.001. Abd El-Mageed et al.,

also reported this association(20).

Also the majority of lymph node

negative cases were Bcl2 positive

compared to lymph node positive

cases, the majority were Bcl2 neg-

ative. The difference was statisti-

cally significant with P value

<0.001. These   findings were sim-

ilar to those mentioned in litera-

ture(5,19).

Bcl-2  expression was found to

be statistically greater in the ER

and PR positive breast tumors

compared to ER and PR negative

tumors with p value <0.001.

These findings are also confirmed

by many studies(21,2). Bcl2 was

inversely correlated with Her2neu

expression, and lymph node stat-

us with p value <0.05%. This goes

hand in hand previous reported

results(4). Bcl2 expression was in-

versely related with mortality risk

and tumor recurrence. This rela-

tion was statistically significant

with P value 0.0001. This was

confirmed in literature(22).

A statistically significant positive

correlation was found between, tu-

mor size and lymph node status

with mortality risk with p values

<0.001. A statistically significant

positive correlation was found be-

tween tumor size, lymph node

status and  tumor recurrence with
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P value (0.001, 0.007  and 0.0001)

respectively. These findings are

also confirmed in literature(5).

As regard tumor grade, our

findings concluded that tumor

grade show positive correlation

with tumor recurrence and mor-

tality risk. This is quite similar to

finding reported by some papers
(23). Among different parameters

assessed in NGS, only mitotic

count was positively correlated

with tumor recurrence. Abdel Fat-

tah et al., also reported these re-

sults(4). A statistically significant

correlation was found between

lower mitotic count and improved

overall survival and better clinical

outcome with P value <0.001. This

relation was found also by some

studies(24,25). A statistically sig-

nificant correlation was found be-

tween Bcl2 expression and pro-

longed overall survival and

improved clinical outcome with P

value about 0.006 and 0.0001 re-

spectively. These findings are co-

incident with most findings in lit-

erature(7,26) and also against

some other studies(2).

In univariate analysis using

Cox Proportional Hazard Models

involve all tested variables. ER,

PR, Her2, tumor size, lymph node,

tumor grade and Bcl2 a were con-

firmed to be  Predictors of  both

OS and DFS. Syed et al., con-

firmed these findings(22). However

in multivariate analysis, only Bcl2

and tumor size retain their value

as predictors of DFS and OS.

The biological mechanisms of

BCL2 as a prognostic factor for

breast cancer remain largely un-

clear. The BCL2 (B-cell CLL/

lymphoma 2) gene is located in

18q21. It encodes an integral out-

er mitochondrial membrane pro-

tein that blocks the apoptotic

death of some cells, such as lym-

phocytes(5).

Bcl-2 has two opposing activi-

ties, one (anti-apoptotic) that pro-

motes tumorigenesis, and another

(anti-proliferative), which is anti-

tumorigenic. Although BCL2 is

well-known as an anti-apoptotic

oncogene in lymphoma. The para-

doxical function of the tumor sup-

pressor gene has been reported in

many solid tumors, including

breast cancer. BCL2 may be both

oncogenic and tumor suppressive

in specific cell types or under spe-
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cific conditions. It is postulated

that the tumor suppressive effect

is more prominent in breast can-

cer(5).

In contrary to the above favour-

able prognostic data, others suggest

that Bcl-2 expression correlates

with aggressive, prometastatic and

chemotherapy resisting behavior

in breast cancer(27). 

ConclusionConclusion
Bcl2 is considered a favourable

prognostic marker in invasive

breast carcinoma. It helps in bet-

ter stratification of patients into

low and high risk groups. This

helps to determine which category

will benefit best from therapy and

which will need more aggressive

therapy.
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AbstractAbstract
Background:Background: A family member of Cyclin Dependent Kinase (CDK) in-

hibitors named P27kip1 has key position in cell cycle regulation, leading
to arrest of cell proliferation. It enables a repair process of DNA damage
through inhibition of different CDKs and therefore control the cell cycle
by balancing the activity of CDKs. Changes in P27kip1expression which
can be shown by (immunohistochemistry) can alter the normal progres-
sion of the cell cycle and its reduced expression has been shown in
some tumors. Cyclin D1 also indirectly promotes cell proliferation by se-
questering p21 and P27kip1, leading to the activation of CDK2. The
present study aims at investigating the expression of  P27kip1 and cy-
clin D1 proteins in selected benign lesions (pleomorphic adenoma, war-
thin’s tumor) and mucoepidermoid carcinoma and their possible corre-
lation with clinicopathologic features.

Patients  and  Methods:Patients and Methods: Clinicopathological features of 50 patients
(30 MEC-10 PA, 10 warthin’s tumors), including age, sex and tumor
size were obtained from medical records in the period 2009-2013, from
files of pathology department, faculty of medicine- Benha University and
Egyptian national cancer institute (NCI). Cases of MEC graded into 18
low grade, 12 intermediate and high grade. Stages (16 cases of stage I,II
and 14 cases of stage III, and IV). Immunohistochemical staining with
P27kip1 and cyclin D1 was performed for each specimen.

Results:Results: This study revealed: Highly statistical significant difference
in P27kip1 expression between PA, warthin’s tumor & MEC. Inverse
statistical significant correlation between P27kip1 expression and tu-
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IntroductionIntroduction
Salivary gland tumors (SGT)

are relatively uncommon, compris-

ing no more than 1% of all tumors

and 3% of all head and neck neo-

plasias(1). Their morphologic di-

versity and relative rarity fre-

quently pose a challenge in their

diagnosis and treatment(2). As the

clinical course and final outcome

of many patients with salivary

gland tumors cannot be reliably

predicted on the basis of histo-

morphologic features, it is highly

desirable to find new prognostic

markers aimed at better charac-

terizing tumor aggressiveness(3). 

Mucoepidermoid carcinoma

(MEC) is one of the most frequent

salivary gland malignant tumors

(SGMT). It is more common in

women and peaks in the fifth dec-

ade. However, it is also the most

common SGMT to arise in chil-

dren and adolescents under 20

years of age. Among SGMTs, mu-

coepidermoid carcinoma is unique

in that it demonstrates a broad

spectrum of aggressiveness, which

can be predicted by microscopic

grading. High-grade mucoepider-

moid carcinoma is a highly ag-

gressive, while its low-grade coun-

terpart usually demonstrates a

favorable outcome. However, me-

tastasis also occurs in low-grade

mucoepidermoid carcinomas and

can be lethal(4-5).

Mucoepidermoid carcinoma is

composed of varying proportions

mor stage. High inverse statistical significant correlation between
P27kip1 expression and tumor grade. Inverse correlation between
P27kip1 expression and age, tumor size and nodal status but with no
statistical significance. High positive statistical significant correlation
between cyclin D1 expression and tumor size, nodal status, stage, tu-
mor grade, and p27 expression. Insignificant difference in cyclin D1 ex-
pression between PA, warthin’s tumor and MEC. Significant difference
in cyclin D1 expression between males and females

Conclusion:Conclusion: In summary, our results provide evidence that reduced
expression of P27kip1 may be involved in initiation, clinical progression
and poor prognosis of MEC patients. Also, our findings indicate that cy-
clin D1 overexpression may play a pivotal role in the biological behavior
of MEC and may provide a strong prognostic implication.
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of mucous, epidermoid, columnar,

intermediate, and clear cells. It is

thought to arise from the salivary

excretory duct. However, some au-

thors have shown that there are

essentially two basic types of cells,

luminal and intermediate, and

that the intermediate cell exhibits

characteristics of modified salivary

gland myoepithelial cells. Uncer-

tainties regarding mucoepider-

moid carcinoma histogenesis is

contributed by the lack of known

precursor lesions. Information on

molecular events causing or ac-

companying malignant transfor-

mation is also very limited. Sever-

al studies have reported the

occurrence of 6q deletions, a com-

mon change in salivary gland car-

cinomas, which suggests inactiva-

tion of tumor suppressor genes(6).

Despite recent progress in mo-

lecular medicine, there is still a

paucity of data on the involvement

of cell-cycle regulatory proteins in

the pathogenesis of head and neck

tumors, particularly of salivary

glands(1-7).

Progression from the G1 to the

S phase of the cell cycle is regulat-

ed by the formation of cyclin/

cyclin-dependent kinase complex-

es, but their kinase activity is in-

hibited by a number of specific

proteins belonging to the INK4

and CIP/KIP families (p21, p27,

p57). P27kip1 is a member of the

universal CDKI family(8). It can

block this progression by binding

cyclin E-cdk2 and cyclin A-cdk2,

and defective regulation of this

major checkpoint may contribute

to resistance against growth inhib-

itors, the deregulation cell prolife-

ration, and oncogenic changes(9).

P27kip1 gene is located on

chromosome 12p13 at the 12p12-

12p13.1 junction, and is normally

expressed in the nuclei of quies-

cent cells, whereas its activity is

lost in actively proliferating cells

since it responds to different sig-

nals and its level changes recipro-

cally as cells progress through G1,

being high in quiescent cells and

decreasing during the G0/S phase

interval(10-11).

The intracellular levels of P27kip1

increase in response to contact-

dependent growth inhibition and a

large number of extracellular anti-

mitogenic signals and growth fac-

tors, such as TGF-b, cyclic AMP,
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lovastatin, rapamycin and tamoxi-

fen(12). It has been attributed with

various functions. As the loss of

P27kip1 expression may lead to

tumor development and progres-

sion, it has a potential function as

a tumor suppressor gene and may

play a role in regulating drug re-

sistance in solid tumors(13).

D-type cyclins are proteins in-

volved in cell cycle regulation that

are essential for G1 phase pro-

gression, which act during late G1

phase by complexing with cyclin-

dependent kinases (CDK)(14). The

regulatory function of cyclins,

CDK (CDK4 and CDK6) complex

are due to phoshorylation of the

proteins involved in cell cycle con-

trol, such as pRb, and there is evi-

dence that both cyclins and pRb

belong to the same regulatory

pathway that releases the repres-

sion of E2F-dependent transcrip-

tion and allows the expression of

the genes required for progression

to the S-phase of the cell cycle(15).

Cyclin D1 also indirectly pro-

motes cell proliferation by seques-

tering p21 and p27, thus leading

to the activation of CDK2. This

protein degradation is mediated

by phosphorylation-triggered, ubi-

quitin-dependent proteolysis. The

overexpression of cyclin D1 con-

tracts the G1 phase, decreases

cell size, and reduces the serum

requirements for growth and the

transition from the G1 to the S

phase(16). DNA amplification is

the most frequent abnormality af-

fecting the CCND1 gene and, in

the majority of the cases, corre-

lates with the overexpression of

cyclin D1 protein, a frequent event

in a large number of primary hu-

man neoplasms and cell lines(17). 

Aim of The WorkAim of The Work
This study ends at evaluation

of the role of Cyclin D1 and

P27kip1 in both benign lesions

(pleomorphic adenoma, warthin’s

tumor) and mucoepidermoid carci-

noma and their possible correla-

tion with clinicopathologic data

and comparison between Cyclin

D1, P27kip1 immunohistochemi-

cal expression in studied cases of

salivary gland neoplasms.

Materials and MethodsMaterials and Methods
Clinical  investigations  andClinical investigations and

tissue samples:tissue samples:

The present study was based

on 50 cases of salivary gland neo-
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plasms including 30 non-

consecutive retrospective selected

mucoepidermoid carcinoma and

10 cases of pleomorphic adenoma,

and 10 cases of Warthin tumors.

Cases were collected in the period

2007-2013. They were selected

from files of pathology department

of faculty of medicine- Benha Uni-

versity and Egyptian national can-

cer institute (NCI). Cases were se-

lected according the availability of

clinical and follow-up data. 

Each specimen was assessed

for tumor extension by inked

specimen margin as well as exten-

sion into peri salivary tissues.

Only patients with primary mu-

coepidermoid carcinoma who had

not undergone previous treatment

were included in the study. Two

experienced pathologists blindly

and independently confirmed the

histological diagnosis of each sali-

vary lesions and agreed on the

grading. Histologic subtypes were

based on the classification of the

Armed Forces Institute of Patholo-

gy (AFIP) grading system(18), and

comprised 18 low grade, 12 inter-

mediate and high grade tumors.

Stages of the cases were 16 of

stage I, II and 14 of stage III, and

IV).

Apparently normal salivary

gland tissue neighboring to tumor

area in the examined specimens

was used as a normal control.

Formalin-fixed, paraffin-embedded

salivary gland tissues were used.

Three sections of 4 micron thick-

ness were obtained from each

case. One section was H&E

stained for diagnosis. Other sec-

tions were mounted on positively-

charged slides, immunohisto-

chemically stained with mouse

monoclonal antibodies against cy-

clin D1 (clone BF683; Santa-Cruz

Biotechnology), diluted 1:200),

p27 1B4 (clone 57, Zymed labora-

tories, USA diluted at 1:100) mon-

oclonal antibody, using the Ultra

Vision Detection System (Anti-

polyvalent, HRP/DAB, ready-to-

use, Lab Vision corporation).

Immunohistochemical  stain-Immunohistochemical stain-

ing: ing: Paraffin-embedded tissue sec-

tions, 3-4 micron thick were

mounted on positively-charged

slides and heated at 60°C for 30

minutes then deparaffinized and

rehydrated through a series of xy-

lene and alcohol before staining.

After antigen retrieval with micro-
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wave treatment in 10mM citrate

buffer (Neo-Markers, Cat. # AP-

9003), pH 6.0, endogenous peroxi-

dase was blocked with 3% hydro-

gen peroxide for 20 minutes. Sec-

tions were washed 3 times with

cold 0.01 M phosphate buffered

saline (PBS). After blocking with

10% normal rabbit serum, sec-

tions were incubated with polyclo-

nal antibody against P27kip1, Cy-

clin D1. Slides were incubated for

90 minutes with theses antibodies

at room temperature. The pre-

pared DAB-substrate-chromogen

solution was applied and incubat-

ed for 5-15 minutes until color in-

tensity has been reached. Lastly,

sections were counterstained with

Mayer's hematoxylin. Mantle cell

lymphoma and tonsillar speci-

mens were used as positive con-

trols for cyclin D1, and P27kip1

staining, respectively. Negative

control consisted of substituting

normal mouse serum for the pri-

mary antibody and reaction with-

out primary antibody(12).

P27P27kip1kip1 and cyclin D1 scoring and cyclin D1 scoring

of  immunohistochemistry  analy-of immunohistochemistry analy-

sis:sis:

Sections stained for p27kip1

and cyclin D1 were assessed and

the percentage of immunostained

cells was determined. The percent-

ages of p27kip1 and cyclin D1 im-

munopositive tumor cells were

counted in 5 consecutive micro-

scopic fields (magnification 100x)

per tumor sample in area that

showed the highest density of these

cells. In each field, 100 tumor cell

nuclei were evaluated and the

mean for every 5 fields were calcu-

lated. A distinct granular brown

stain was scored as positive. A

cutoff value of <5% immunoposi-

tive cells was considered negative,

and >5% immunopositive cells

was considered positive(19). 

For immunolocalization of p27

and cyclin D1 protein, percentag-

es of immunopositive cells in 100

cells were counted in 5 different

microscopic fields (magnification

100x) and the mean of were evalu-

ated according to Viglietto, et al;

P27kip1 and cyclin D1 were scored

‘nuclear’ when more than 50% of

p27kip1 and cyclin D1-expressing

cells presented nuclear staining,

and ‘cytoplasmic’ when there was

nucleo-cytoplasmic or exclusively

cytoplasmic staining in at least

35% of p27kip1 and cyclin D1-

expressing cells(20).
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For p27kip1 expression evalua-

tion, the positive samples were

scored according to the frequency

of immunopositive cells as 5%,

25%, 26% to 50%, 51% to 75%,

and >75%. Samples from patients

with <50% p27-positive tumor

cells were considered low expres-

sors, whereas those with >50%

p27-positive tumor cells were con-

sidered high expressors(19).

For cyclin D1 expression evalu-

ation, the positive samples were

scored according to the intensity

expression. Immunostaining was

further graded as 1 when there

was mild staining, 2 for moderate,

and 3 for intense staining(21).

Statistical analysis: Statistical

analysis was performed using the

SPSS (16.0 for windows) software

package according to Pearson's

correlation coefficient. Correlation

between several variables was

computed using Fisher's exact

test. P value less than 0.05 (<0.05)

was considered significant and

<0.01 was highly significant. 

ResultsResults
A-  immunohistochemical  re-A- immunohistochemical re-

sults  of  P27sults of P27kip1kip1  staining  (Table staining (Table

1):1):

P27kip1 immunoreactivity was

observed in almost all adjacent

apparently normal tissues, and in

the majority of fibroblasts and

lymphocytes. These cells served as

an internal positive control.

All examined 10 cases of pleo-

morphic adenoma (100%), and 10

cases of Warthin’s tumors (100%)

showed high P27kip1 expression,

while among the 30 cases of mu-

coepidermoid carcinoma, 6 cases

(20%) showed high expression,

and the other 24 cases (80%)

showed low expression, and this

difference was statistically highly

significant (P<0.01). 

In relation to the tumor grade,

all the 18 cases (100%) of low

grade mucoepidermoid cases

showed low expression of P27kip1,

however among the 12 cases of in-

termediate, high grades, 6 (50%)

showed high expression, and 6

(50%) showed low expression, and

this relation was statistically

highly significant (P<0.01).

Among 16 cases of Stage I, II,

one case (6.3%) showed high

P27kip1 expression and 15 (93.7%)
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showed low expression. While, in

the 14 cases of stage III, IV, 5

(35.7%) showed high expression,

and 9 (64.3%) showed low expres-

sion, and this inverse relation was

statistically significant (P<0.05).

Concerning to lymph node stat-

us (lymph node metastasis), 3 out

of the 22 lymph node negative

cases (13.6%) showed high

P27kip1 expression, and 19

(86.4%) showed low expression.

On the other hand, among 8

lymph node positive cases, 3

(37.5%) showed high expression,

and 5 (62.5%) showed low expres-

sion. This relationship was statis-

tically insignificant (P>0.05).

A-  immunohistochemical  re-A- immunohistochemical re-

sults  of  cyclin  D1  staining  (Ta-sults of cyclin D1 staining (Ta-

ble 2):ble 2):

No specific cyclin D1 immuno-

reactivity was observed in the ad-

jacent apparently normal tissue.

Among the examined 10 cases of

pleomorphic adenoma, 4 (40%)

showed negative/mild Cyclin D1

expression and 6 (60%) showed

moderate expression, among 10

cases of Warthin tumors, 3 (30%)

showed negative/mild expression

and 7 (70%) showed moderate ex-

pression. While, among the 30

cases of mucoepidermoid carcino-

ma, 15 (50%) showed moderate

and intense expression, and 15

(50%) showed negative/mild ex-

pression, a statistically insignifi-

cant difference between benign

and malignant lesions  (P>0.05).

In relation to the tumor grade,

among the 18 cases of low grade

mucoepidermoid cases, 3 (16.7%)

showed moderate Cyclin D1 ex-

pression, and 15 (83.3%) showed

negative/mild expression. Howev-

er, among cases of intermediate,

high grade cases, 6 (50%) showed

moderate expression, and 6 (50%)

showed intense expression and

this relation was statistically

highly significant (P<0.01).

Among 16 cases of Stage I, II,

one case (6.25%) showed intense

Cyclin D1 expression and 2

(12.5%) showed moderate expres-

sion, and 13 (81.25%) showed

negative/mild expression. Among

the 14 cases of stage III, IV, 5

(35.7%) showed intense expres-

sion, 7 (50%) showed moderate ex-

pression, and 2 (14.3%) showed

negative/mild expression, and this

inverse relation was statistically
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highly significant (P<0.01).

Concerning lymph node status,

2 out of the 22 lymph node nega-

tive cases (13.6%) showed intense

Cyclin D1 expression, and 5 (22.7%)

showed moderate expression. Among

8 lymph node positive cases, 4

(50%) showed intense expression,

and 4 (50%) showed moderate ex-

pression. This relation was statis-

tically highly significant (P<0.01). 
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Fig.: 1)Fig.: 1) P27 immunostain.P27 immunostain. a) a) High grade MEC showing low expression. b) b) PA, Most tu-
mor cells showed obvious staining (high expression). c)  c) Warthin’s tumor showing
immunopositive neoplastic epithelial cells (basal and columnar cells) forming pap-
illary growth (high expression). The C.T. stroma is negative. 2) 2) Cyclin D1 immu-Cyclin D1 immu-
nostain.  d)  nostain. d) High grade MEC showing epidermoid cells expressing intense Cyclin
D1 (3+) immunoreactivity. e)e) PA showing weak (1+) Cyclin D1 staining in epithelial
and myoepithelial tumor cells. f) ) Warthin’s tumor showing intermediate Cyclin D1
(2+) staining in epithelial tumor cells (basal and columnar cells). All figures
(Streptavidin-Biotin DAP, X400). DAP, 3’diaminobenzidine tetrahydrochloride.(Streptavidin-Biotin DAP, X400). DAP, 3’diaminobenzidine tetrahydrochloride.
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DiscussionDiscussion
Salivary gland tumors are rela-

tively rare and comprise a group

of morphologically and biologically

heterogeneous lesions(15). The sig-

nificance of CIP/KIP protein ex-

pression in malignant neoplasms

of the salivary glands is still un-

clear. The few reports in literature

are contradictory(22). 

Tumorigenesis frequently in-

volves disruption to proteins in

the pathway of the pRb. Current-

ly, it is known that tumor cells

typically sustain damage to genes

that regulate G1-S progression.

The retinoblastoma gene product;

Rb protein serves as a checkpoint

that restricts entry into the S

phase by binding to transcription

factor E2F and blocks the tran-

scription of the S phase genes.

Normally, this inhibition by Rb is

relieved at the appropriate time by

phosphorylation of the Rb protein,

a process initially triggered by cy-

clin D–Cdk4/Cdk6 complexes(14).

The activities of cyclin D–Cdk4/

Cdk6 complexes are constrained

by inhibitors such as P27kip1.

Thus, the loss of P27kip1 or Rb

and cyclin D overexpression have

similar effects on G1 progression

and represent a common pathway

to tumorigenesis. Abnormalities in

the Rb pathway can lead to un-

controlled cell proliferation and

tumorigenesis in various types of

human tumors(23).

Here we report cyclin D1 ex-

pression in non-neoplastic and

neoplastic tissues obtained from

salivary glands; immunohisto-

chemical staining of examined sal-

ivary gland lesions showed insig-

nificant difference in cyclin D1

expression between (PA, Warthin’s

tumors) and MEC. Sixty percent of

pleomorphic adenoma showed

moderate  expression of cyclin D1,

and (40%) showed negative/mild

expression, also among the cases

of Warthin tumors, (70%) showed

moderate expression of Cyclin D1,

and (30%) showed negative/mild

expression. Among Examined cas-

es of mucoepidermoid carcinoma,

(50%) showed positive cyclin D1

expression, and (50%) showed

negative/mild expression, and this

relation was statically insignifi-

cant (P>0.05). These results were

in agreement to results reported

by Jour, et al who found that Cy-

clin D1 is expressed similarly in

malignant and benign salivary
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gland tumors (p=0.146)(15). Also

Patel, et al found that Cyclin D1

was more likely to be expressed in

the malignant components of CXPA

than in the benign components of

PA (50% versus 31%), but the

trend was not statistically signifi-

cant(17). On the contrary, Greer,

et al found that Cyclin D1 overex-

pression was present in 90% (35/

39) of salivary gland adenoid cys-

tic carcinoma examined(24).

As regard the grade of mucoepi-

dermoid carcinoma, among the

cases of low grade, only (16.7%)

showed moderate and intense ex-

pression of Cyclin D1, while

(100%) of intermediate and high

grade showed moderate and in-

tense expression, and this relation

was statistically highly significant

(P<0.01). These results matched

with those reported by Zhao-peng,

et al who demonstrated that the

Cyclin D1 expressions had signifi-

cant differences in different histo-

logical grades of MEC(25). Also

Ning, et al found that There was a

significant difference in expression

of Cyclin D1 between the high

grade and the low grade of MEC
(26). On the contrary, Pignataro, et

al reported that No significant cor-

relation was found between cyclin

D1 and histological grade of laryn-

geal carcinoma(27).

Concerning to lymph node stat-

us, 31.8% of lymph node negative

cases showed weak/mild Cyclin

D1 expression, while moderate/

intense expression was seen in

100% of lymph node positive cas-

es, this relationship was statisti-

cally significant (P<0.05). These

results were parallel with those of

Pignataro, et al who reported that

Cyclin D1 overexpression was sig-

nificantly higher in cases with

lymph node metastases than in

those without (p = 0.014)(27).

Regarding the stage of mucoe-

pidermoid carcinoma, Stage I, II

cases showed moderate/intense

Cyclin D1 expression in (18.8%),

stage III, IV showed moderate/

intense expression in (85.7%). A

statistically highly significant rela-

tion between expression of cyclin

D1 and stage of mucoepidermoid

carcinoma was found (P<0.01).

Parallel to such results, Pignataro,

et al found that Cyclin D1 overex-

pression was significantly higher

in T3-T4 than in T1-T2 tumors

(p=0.016) in cases of laryngeal
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carcinoma(27). 

The proliferation and progres-

sion of cancer cells may be caused

by abnormalities of various posi-

tive and negative cell cycle regula-

tors. CIP/KIP family proteins enti-

tled p21(WAF1/CIP1) and p27

(KIP1) have key positions in cell

cycle regulation leading to an ar-

rest of cell proliferation. They are

supposed to enable a repair pro-

cess of DNA damage(28). P27kip1

tumor suppressor protein regu-

lates progression from the G1 to S

phase of the cell cycle by inhibit-

ing cyclin-D or -E dependent ki-

nase activity(12-29).

Reduced expression of P27kip1

was found in various cancers and

was correlated with their malig-

nancy and poor prognosis(28). The

role of these cell cycle regulators

in tumors of salivary gland origin

is still unclear(22). 

In the current study, we dem-

onstrated reduced immunohisto-

chemical expression of P27kip1 in

80% of mucoepidermoid carcino-

ma, whereas all benign cases (ple-

omorphic adenomas and warthin’s

tumors) showed high expression,

a statistically high significant rela-

tion. These findings suggest that

the reduction of P27kip1 protein

may be involved in the develop-

ment of mucoepidermoid carcino-

ma. This was supported by Ak-

rish, et al who demonstrated that

all cases of PA strongly expressed

P27kip1 while 85.7% of mucoepi-

dermoid carcinomas showed re-

duced P27kip1 expression(30).

Shahsavari, et al also found that

P27kip1 expression was signifi-

cantly lower in adenoid cystic car-

cinoma than pleomorphic adeno-

ma(31).

In this work, all specimens of

warthin’s tumor showed high

P27kip1 expression. Both layers of

the neoplastic epithelium (basal

and columnar cells) revealed posi-

tive immunostaining, indicating

the low proliferation rate of these

cells. The surrounding stroma was

negatively stained. Basal epithelial

cells showed a faint immunpposi-

tive reaction indicated their higher

rate of proliferation(32). Myoepi-

thelial cells were negatively

stained. This was similar to re-

sults of(10).

Also, the most noteworthy find-
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ing of the current study is that the

reduced immunoexpression of

P27kip1 protein in MEC was close-

ly associated with histologic grade

as we found that 100% of low

grade MEC cases showed reduced

P27kip1 expression compared with

50% only of high grade cases. This

was parallel with Akrish, et al who

found that 100 % of low grade

MEC showed reduced P27kip1 ex-

pression in relation to 33% of high

grade cases(30). Many other stud-

ies demonstrated that P27kip1

had significant differences in dif-

ferent histological grades(12-33-6).

Russo, et al also reported a posi-

tive correlation between P27kip1

positivity of expression and tumor

differentiation(1). Incontrast, Ta-

laat reported no correlation be-

tween Tumor grade and p27kip1

expression(7).

This study also demonstrated

inverse statistical significant cor-

relation between P27kip1 expres-

sion and tumor stage as 93.75%

of stage I,II showed reduced

P27kip1 expression, and 64.3% of

stage III, IV showed reduced ex-

pression. This was supported by

several studies which reported sig-

nificant correlation between low

P27kip1 expression and advanced

clinical stages(33-6-13).

On the other hand, we found

that age, sex, tumor size and no-

dal status were inversely correlat-

ed with P27kip1 expression but

with no statistical significance.

Similarly, Ben-Izhak, et al found

Significant correlation rates be-

tween age and reduced p27kip1

expression, indicating P27kip1 re-

duction as part of a general phe-

nomenon-age related mutagenesis.

In contrast, they demonstrated

significant P27kip1  reduction re-

sulted in significantly larger tumor

size (T value) and higher spread of

neck metastasis(13). Also, Wan-

zhong, et al reported that P27kip1

had significant differences with

lymph node metastasis(6). Other

study found no correlation with

age, sex, tumor size, nodal metas-

tasis, clinical stage(12).

In this study, we also reported

high statistically significant corre-

lation was found between cyclin

D1 and p27 expression. This was

parallel with several studies in dif-

ferent tumors such as breast(34-

35), in renal cell carcinoma(36),

and eosophageal carcinoma(37).
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The correlation between high

p27kip1 expression and its oppos-

ing partner cyclin D1ycdk4 led us

to hypothesize that the true deter-

mining factor for cell proliferation

is the balance between the two op-

posing regulators of cell prolifera-

tion, p27kip1 and cyclin D1/cdk4.

In ConclusionIn Conclusion
- Reduced immunohistochemi-

cal expression of the P27kip1 pro-

tein in this study suggests that

P27kip1 is enrolled in the carcino-

genesis, clinical progression and

poor prognosis of the mucoepider-

moid carcinoma with significant

values as regard tumor stage

which can be used during therapy

and patient’s follow up. 

- We demonstrated a close cor-

relation between cyclin D1 expres-

sion and clinical relevance and

identified cyclin D1 as new marker

for tumor cell proliferation. If our

results are confirmed in a larger

study, overexpression of cyclin D1

may play a pivotal role for the bio-

logical behavior of MEC and may

provide the strongest prognostic

implication.

- Decreased P27kip1 expression

and cyclin D1 overexpression, alone

and in combination, predict poor

prognosis in patients with mucoepi-

dermoid carcinoma of salivary gland.
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AbstractAbstract
Objectives:Objectives: Measurement of cortisol in human hair as a biomarker

of long-term systemic exposure, to establish a proper noninvasive tech-
nique suitable for diagnostic screening for subclinical Cushing syn-
drome and create retrospective timelines of cortisol exposure that corre-
spond with symptomatic periods in patients suspected of cyclic Cushing
's syndrome. Overnight salivary cortisol is a promising diagnostic tools
for diagnosis of Cushing syndrome. This study was conducted to estab-
lish the reference range of overnight salivary cortisol in African-
Egyptian and to evaluate its usefulness in the diagnosis of CS

Subjects  and  Methods:Subjects and Methods: 40 Patients diagnosed by conventional in-
vestigations in addition to radiological diagnosis using CT abdomen and
chest, in addition to dynamic MRI pituitary gland were involved in this
study and are subdivided into 3 groups, iatrogenic cushing, endogenous
hypercortisolemia, undifferentiated group with Cushinoid features, in
addition to control group (n=32). Overnight salivary sample, hair in ad-
dition to 24 H UFC, ACTH, 1mg overnight dexamethasone suppression
test and overnight serum cortisol were taken from the patients and the
results of the salivary and hair samples were compared with the other
investigations in the same patients and with salivary, hair cortisol taken
from the control group.

Results:Results: Overnight salivary cortisol concentration was significantly
higher in patients with Cushing's syndrome in comparison with pa-
tients who have cushingoid features and control group while in case of
using hair cortisol, there was no significant difference between Cush-
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IntroductionIntroduction
Cushing’s Syndrome (CS) con-

sists of signs and symptoms

caused by prolonged exposure to

elevated glucocorticoid levels. The

severity of the symptoms depends

on the degree and duration of glu-

cocorticoid excess(1). This can be

caused by taking glucocorticoid

drugs, or by tumors that produce

cortisol or adrenocorticotropic

hormone (ACTH) or corticotrophin

releasing hormone (CRH)(2). 

In iatrogenic CS, these factors

are usually well documented. In

endogenous CS, the duration of

hypercortisolism can usually only

be estimated based on subjective

patient reports detailing the time

course of symptom development

and progression(3). 

The diagnosis of endogenous

CS is among the most difficult in

clinical endocrinology. The pheno-

type is very common in the popu-

lation, and the frequency of the

disorder is relatively uncommon.

Therefore, accurate, convenient,

and relatively inexpensive screen-

ing tests are essential if the large

number of patients with suspected

CS can be evaluated(4,5).

The positive diagnosis of CS re-

quires that chronic hypercortiso-

lism is unequivocally demonstrat-

ed biologically, using 24-h urinary

free cortisol (UFC), late-evening

plasma or salivary cortisol, mid-

night 1-mg or the classic 48-h-

low-dose dexamethasone suppres-

sion test (LDDST), etc., all with es-

sentially the same diagnosis po-

tencies. The search for the

responsible tumour then relies on

the assessment of the corticotroph

ing's syndrome in comparison with patients who have cushingoid fea-
tures and control group, however male patients with Cushing's syn-
drome had significantly higher results of hair cortisol than female pa-
tients with Cushing's syndrome, patients with cushingoid features and
control group.

Conclusion: Conclusion: Overnight salivary cortisol is an accurate diagnostic tool
for diagnosis of Cushing syndrome and can be used as a first line diag-
nostic test in the diagnosis of CS in African- Egyptian population while
hair cortisol needs a lot of prerequisites before being sampled especially
hair length.
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function, and imaging(6).

It is important to suspect the

existence of CS in order to start

adequate clinical investigations(7,8).

The best approach today is the mid-

night (salivary) cortisol measure-

ment(9) or the overnight LDDST(10)

followed by a 24-h UFC (3-4 times)

and/or a cortisol daily profile(8).

Hair may provide a long-term

‘‘memory’’ that documents chronic

substance abuse and can provide

a positive result in cases where

blood or urine tests may have been

falsely negative(11). Sauvé et al.

documented the use of hair corti-

sol as a biomarker of cortisol ex-

posure in non-obese subjects(12).

Aim of The Work Aim of The Work 
The aim of this study was to es-

tablish the reference range of over-

night salivary cortisol in African-

Egyptian and to evaluate its use-

fulness in the diagnosis of CS and

measurement of cortisol in human

hair as a biomarker of long-term

systemic exposure, to establish a

proper noninvasive technique

suitable for diagnostic screening

for subclinical CS and create ret-

rospective timelines of cortisol ex-

posure that correspond with

symptomatic periods in patients

suspected of cyclic CS. 

Subjects and MethodsSubjects and Methods
The study population consisted

of 40 subjects (32 women, age

31±12 mean±SD), divided into

three groups attending the De-

partment of Endocrinology in

Mansoura specialized medical hos-

pital, the 1st group is diagnosed

being endogenous hypercortisolemia

(Cushing syndrome (n=6), Cushing

disease (n=9) and cyclic Cushing

(n=2)) diagnosed basically on clini-

cal presentation, hormonal evalu-

ation (overnight serum cortisol,

LDDST and 24 h UFC in addition

to ACTH), and radio-diagnostic

techniques, the 2nd group is iatro-

genic CS (n=8) diagnosed basically

on clinical presentation while the

patient is on treatment with corti-

costeroid, the 3rd group are undif-

ferentiated group either has Cu-

shingoid features (n=12) with

negative laboratory tests (suspect-

ed CS) or those who attend the

urology and nephrology centre for

incidentally discovered adrenal

adenoma (n=3) with incidentally

discovered with elevated 24 hour

UFC or overnight serum cortisol,
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in addition to control group (n=32)

who is divided into two subgroups

obese (n=12) and non obese

(n=20). None of the patients was

taking corticosteroids or oral Con-

traceptives except the iatrogenic

group. The study was approved by

the local Ethical Committee. The 4

groups of patients will undergo,

history taking as regard to age,

marital status, having children or

not and negative history of corti-

costeroid intake, clinical examina-

tion as regard presence or absence

of proximal myopathy, moon face,

malar flush, truncal obesity, buf-

flow hump, hollow buttock , stria

rubra, stria alba , irregular men-

ses, intertrigo, acne, hair fall, dia-

betes and hypertention, Investiga-

tions in the form of 24hours UFC,

midnight salivary cortisol at 11

pm, Midnight serum cortisol at 11

pm, 1-mg dexamethasone sup-

pression test, ACTH, 8-mg dexa-

methasone suppression test for

those with high ACTH level and

Hair cortisol, in-addition to Radio-

diagnostic techniques including

CT abdomen for all patients , MRI

brain and CT chest for those with

high ACTH levels. Patients exclud-

ed from this study include those

with kidney, liver disease, oral dis-

eases or injury. Individuals who

had previously applied cosmetic

coloring, shampoo, creams or oils

and Grey colored hair and bald

person, also those who used glu-

cocorticoid during the experimen-

tal period (except cases of iatro-

genic cushing), or use antibiotics

drugs within 2 days before the

sampling day. 4 patients with

Cushing's syndrome underwent

appropriate surgeries (3 unilateral

adrenalectomy and 1 pituitary

adenoma resection) and the path-

ologic findings confirmed the diag-

nosis and 3 received Gamma knife

radiosurgery.

Sample acquisition:Sample acquisition:

All participants were asked to

stop taking some medicines (such

as birth control pills, aspirin, mor-

phine, methadone, lithium, mono-

amine oxidase inhibitors, and diu-

retics) for 24 to 48 hours before

the samples are drawn. All partici-

pants collected saliva and blood

sample at 23:00 h for overnight

salivary and serum cortisol, 24 h

UFC from 9 am to 9 am next day

and hair cortisol. CS, Cushing dis-

ease, incidentally discovered ad-

renal adenoma and cyclic Cushing

do in addition, 9 am blood sample
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for serum cortisol after 1 mg dexa-

methasone suppression test and

ACTH.

Serum samples were collected

by venous puncture from all study

participants. Patients were admit-

ted in the hospital and samples at

midnight (11 pm) were obtained.

5ml of blood was collected into

plastic EDTA tubes, Samples were

immediately separated in a cooling

centrifuge at 4°C (3500 rpm, 7

min). An aliquot of plasma was

kept at -20°C until processing. 

Because salivary cortisol secre-

tion is characterized by high reac-

tivity, marked circadian changes

and considerable day-to-day vari-

ability within an individual(13),

salivary cortisol concentration was

strongly affected by a sampling

time and environmental distur-

bances occurring at times. Sali-

vary cortisol 20-30 minutes after

awakening the patient at 11 pm

(overnight) was adopted here be-

cause it could receive less environ-

mental disturbances relative to

other time points. Salivary cortisol

was collected in special tubes con-

sisting of a small tube containing

a cotton wool contained into a

bigger tube. Patients cleaned their

mouth, are not allowed to do vig-

orous physical activity eat, drink

or smoke for 1 h and rinsed their

mouth with cold water and wait at

least 10 minutes after rinsing to

avoid sample dilution before ob-

taining the sample. The patient

chewed the cotton wool for 2-3

minutes then the cotton placed

back to the small tube, centri-

fuged for 10 minutes at 3000 Rpm

for falling of the saliva from cotton

wool into the bigger tube and

stored at -20°C until processing.

Serum (overnight serum cortisol

and ACTH) and salivary cortisol

were obtained at the 1st day of ad-

mission at the same time.

Hair samples with longer than

1 cm in the posterior vertex region

were cut as close as possible to

the scalp so that hair follicles are

not included. The collected hair

strands were cut with clean iron

scissors and stored in dry tubes at

-20°C for cortisol analysis. It is

important that the hair follicle it-

self is not included in the analy-

sis, as a previous study found that

hair follicles are capable of pro-

ducing cortisol in response to cor-

ticotropin-releasing hormone stim-



526526

Mohamad M. Motawea, et al....

ulation(14) and thus may skew the

results. Additionally, prior studies

have shown that this area of the

scalp has the lowest coefficient of

variation (15.6%), as compared to

hair sampled from other areas

(30.5%)(12). 

Hair cortisol was prepared for

analysis according to Gow et al.,

2010(11) as follow: hair was

washed with isopropranolol, and

allowed to dry. The appropriate

section of hair were cut and

weighed then 50 mg of hair were

finely minced with surgical scis-

sors, then incubated with 1.5 ml

methanol for 16 h at 50°C. The

methanol is dried under a gentle

steam of nitrogen at 50°C then re-

constituted with 250 ml of phos-

phate buffer saline. The samples

were vortexed then analyzed for

hair cortisol. 

The patient is asked to start

collecting urine with empty blad-

der from 9 am in the 1st day till 9

am in the next day and the vol-

ume is documented and an ali-

quot was kept at -20°C till analy-

sis, 24 UFC were calculated as:

(Urinary cortisol (ng/ml) x Urine

volume in litre).

In the 2nd day after collecting

the 24 urinary cortisol, the patient

is given 2 tablets of dexametha-

sone 0.5 mg at 11 pm, 5 ml of

blood was collected into plastic

EDTA tubes, on the 3rd day at 8

am samples were immediately

separated in a cooling centrifuge

at 4°C (3500 rpm, 7 min). An ali-

quot of plasma was kept at -20°C

until processing. 

Only patients who had high ACTH

levels (15 pg/ml) undergo high

dose dexamethasone suppression

test, the patient was given 16 tab-

lets of dexamethasone 0.5 mg to-

gether with omeprazole 40 mg at

11 pm, 5 ml of blood was collected

into plastic EDTA tubes, on the

next day at 8 am, samples were

immediately separated in a cooling

centrifuge at 4°C (3500 rpm, 7

min). An aliquot of plasma was

kept at -20°C until processing.

Triphasic CT abdomen was done

for all patients included in the

study (n=32) except iatrogenic and

control groups, dynamic MRI on the

pituitary gland was done only for

the patients who had high ACTH

levels, a series of MRI images are

taken quickly over several minutes
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after the gadolinium has been in-

jected and if the result was nor-

mal, CT chest was done for them.

All participants provided writ-

ten informed consent before inclu-

sion. The health Science Research

Ethics Board of Mansoura Univer-

sity approved the study.

Cortisol measurement:Cortisol measurement:

Plasma and urine were assayed

for cortisol by competitive immu-

noenzymatic method and ACTH by

enzyme chemilumenscence immu-

noassay using Immulite 1000 (Sei-

mens USA) while hair and salivary

cortisol were assayed by competi-

tive immunoenzymatic salivary corti-

sol kits supplied by DiaMetra (Italy).

Statistical analysis:Statistical analysis:

Statistical analysis was per-

formed using SPSS software, ver-

sion 20 (SPSS 20.0; SPSS, Inc.,

Chicago, IL). Values are presented

as median and range. Comparison

was performed using Student's t-

test or Mann- Whitney U-test as

indicated. Bivariate correlation

analyses between variables were

tested by Pearson correlation test.

P values less than 0.05 were con-

sidered significant. The diagnostic

performance of midnight salivary

cortisol and hair cortisol measure-

ments were evaluated using re-

ceiver operator characteristic

analysis (ROC), and these data

were compared to those obtained

from ROC analysis of the over-

night serum cortisol.

Results Results 
I.  Comparing  the  results  inI. Comparing the results in

patients  who  proved  to  havepatients who proved to have

Cushing's  syndrome,  Cushing'sCushing's syndrome, Cushing's

disease  and  cyclic  Cushing  (ex-disease and cyclic Cushing (ex-

cluding  one  case  from  cycliccluding one case from cyclic

Cushing (group A) Vs patients inCushing (group A) Vs patients in

whom  Cushing's  syndrome  waswhom Cushing's syndrome was

excluded  by  detailed  hormonalexcluded by detailed hormonal

testing  (cushingoid  and  adrenaltesting (cushingoid and adrenal

incidentaloma group (group B)incidentaloma group (group B)

a.a. Midnight  salivary,  hairMidnight salivary, hair

cortisol,  midnight  plasma  corti-cortisol, midnight plasma corti-

sol, and LDDST:  sol, and LDDST:  

As shown in Table 4, 5, 6 the

overnight salivary cortisol concen-

tration was significantly higher

(group A) compared to (group B),

control obese and control non

obese group. As expected, patients

with Cushing's syndrome had sig-

nificantly higher overnight serum

cortisol compared to those meas-

ured in the 3 groups separately.

However there was no significant
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difference between hair cortisol

levels in group A, when compared

to the 3 groups separately. 

II.  Comparing  the  results  ofII. Comparing the results of

hair  cortisol  in  male  patientshair cortisol in male patients

(group  A)  Vs  female  patients(group A) Vs female patients

(group A) and Vs control group:(group A) and Vs control group:

Hair cortisol levels were signifi-

cantly higher in males (group A)

median (range) (15.65 (2.2-72.1)

ng/ml Vs females (group A) 3.6

(1.7-6) ng/ml, P value= 0.05, and

between males (group A) median

(range) 15.65 (2.2-72.1) ng/ml Vs

control group 3.8 (2.3-12.1), p val-

ue= 0.047.

III.  Analytical  performance  ofIII. Analytical performance of

salivary  cortisol  measurementssalivary cortisol measurements

in  the  diagnosis   of  Cushing'sin the diagnosis  of Cushing's

syndrome:syndrome:

To study the analytical perfor-

mance of salivary cortisol meas-

urements in the diagnosis of CS,

the cut-off values and the corre-

sponding analytical sensitivity and

specificity were calculated accord-

ing to the ROC curves. Bedtime

measurements showed that sali-

vary cortisol levels have high sen-

sitivity and specificity. Thus, sali-

vary levels could be used as a fist

line screening test for CS in the

general population because of the

high sensitivity and specificity

that reduces the number of false

positives. These findings are in

agreement with other studies that

have found slightly higher sensi-

tivities, also employing healthy

people as controls(15). There are

other studies that employ healthy

people and obese patients as con-

trol group(16). Other studies have

also concluded that salivary levels

at midnight are an adequate

screening test, but they argue a

lack of validation of diagnostic cri-

teria(17). Thus, we present refer-

ence values, obtained from pa-

tients with Cushing's disease, CS

and healthy people in order to ob-

tain representative values of the

general population. Therefore, 4.2

ng/dL in saliva at 11 pm appears

to be an appropriate cut off point

to distinguish patients with CS

with 93.75% sensitivity and 94.7%

specificity (0.984 area under roc

curve 95% Confidence Interval

0.95-1) (fig. 1) and perform subse-

quent confirmation.

VII.  Correlation  between  sali-VII. Correlation between sali-

vary  and  plasma  cortisol  meas-vary and plasma cortisol meas-

urements:urements:

Cortisol concentrations in ser-
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um significantly correlated with

cortisol   concentrations in saliva

in the whole studied population

(r=0.775, p=0.000) (Fig. 2). 
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Fig. 1: Fig. 1: ROC analysis of midnight salivary cortisol.

Fig.  2:  Fig. 2: Cortisol levels measured in samples of serum correlate (r=0.775, p=0.000)
with those found in saliva obtained at the same time point from 32 healthy
people, from 17 patients with Cushing's syndrome, from 8 patients with iatro-
genic Cushing, from 3 with adrenal incidentaloma and from 12 patients with
Cushingoid features.
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DiscussionDiscussion
Serum  and  salivary  cortisolSerum and salivary cortisol

levels in Cushing's syndrome:levels in Cushing's syndrome:

Measurement of serum cortisol

is the common practice for the ini-

tial screening of CS. Interestingly,

in the present study, serum and

salivary cortisol levels significantly

correlated in 72 individuals. This

finding is in agreement with previ-

ous reports and shows, as other

groups have also demonstrated,

that the association of serum and

salivary cortisol appears to be in-

dependent of the status of health

of the patient(18,19,20). As expect-

ed, serum cortisol levels were dif-

ferent in patients with CS com-

pared with controls and these

differences are reproduced in sali-

va. Both serum and saliva cortisol

levels are lower in healthy sub-

jects compared with Patients with

CS suggesting that saliva meas-

urements are appropriate in han-

dling this disease. Patients with

CS present higher serum levels of

cortisol at midnight than controls

without differences between pa-

tients with CS. One important and

relevant finding of the present

study for the clinical practice is

that salivary cortisol levels at

23:00 h allows distinguishing pa-

tients with CS from patients with

cushingoid features or healthy

control subjects. Based on our

data, healthy controls present

suppressed values of cortisol at

midnight.

Advantages  of  salivary  meas-Advantages of salivary meas-

urements:urements:

Thus, as salivary measure-

ments present similar or better

analytical characteristics in the

detection of patients with CS, our

data also support that it is possi-

ble to replace the serum determi-

nation with salivary cortisol meas-

urements as a screening test,

because they present several ad-

vantages. First, in addition to

eliminating venipuncture, saliva

can be easily obtained at home,

avoiding admission in the hospi-

tal. Salivary cortisol measure-

ments could minimize this bias

improving test performance. Fur-

thermore, most currently screen-

ing tests for CS have the disad-

vantage of a high false positive

rate. In our study we have shown

that in patients with CS, bedtime

salivary cortisol presents high

sensitivity which could be due to

the fact that salivary levels of cor-

tisol reflect the biologically active
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free form. Moreover, salivary corti-

sol measurements allowed distin-

guishing between patients with CS

and those with cushingoid fea-

tures. Thus, overall the rate of

false positive results is reduced

avoiding unnecessary tests(21). It

is fortunate that cortisol is stable

in saliva at room temperature for

at least a week, and samples can

be mailed to the laboratory by

standard postal service(22,23). In

summary, in this study we have

shown bedtime salivary cortisol

levels, due to their accuracy and

convenience are a valuable alter-

native to help in the diagnosis of

patients with CS.

Cortisol  analysis  from  hairCortisol analysis from hair

samples:samples:

While the analysis of cortisol in

hair is an exciting and informative

tool to assess chronic systemic

cortisol exposure, one must be

aware of its potential limitations.

Many different factors could influ-

ence the results of hair testing.

These may include hair growth

rates, gender, age, hair colour, en-

vironmental exposures and oth-

ers. Hair colour is another impor-

tant consideration that is not well

understood. As mentioned earlier,

Sauvé et al. found chemically

treated hair (dyed hair) to have

significantly lower hair cortisol

concentrations than those with

untreated hair(12). Washing with

shampoo and water gave rise to

cortisol loss in monkey’s hair and

hair cortisol loss increased with

washing frequency(24). The wash-

out effect was suggested to possi-

bly cause inter-segment loss in

hair cortisol along hair shaft from

the scalp-near segment to distal

segment(25,11,26). Compared with

the hair segments far from the

scalp, the 1-cm hair segment clos-

est to the scalp might show less

variability and keep more cortisol

because it received less influences

of washing and other environmen-

tal factors. The inter-individual

differences in these external fac-

tors might give rise to some varia-

tions in hair cortisol content

among subjects(12). 

In our study there was no sig-

nificant differences between hair

cortisol levels in the cases already

diagnosed being CS compared

with the control non obese group,

P=0.987, control obese group,

P=0.732 and when compared with

cases with cushingoid features
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P=0.129, however there was a sta-

tistically significant difference be-

tween hair cortisol levels in male

versus female cases diagnosed be-

ing CS, P value= 0.05, and there

was also a statistically significant

difference between hair cortisol

levels in male CS versus the whole

control group, p value= 0.047.

Our results of hair cortisol were

not conclusive and this may be at-

tributed to many factors, firstly,

Cutting too short hair in males

versus females, unknown dura-

tion of exposure to high serum

cortisol levels including cases with

cyclic Cushing, may be there is

undiagnosed cases with cyclic

Cushing who are diagnosed dur-

ing the cycle of over-activity with

long periods of hypo-reactivity,

heterogeneity of the studied group

with the different aetiologies and

finally repeated wash of the hair. 
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AbstractAbstract
Background:Background: Primary antibody deficiencies are the most common

primary immunodeficiencies and are characterized by a defect in the
production of normal amounts of antigen-specific antibodies. The path-
ogenesis of some primary humoral immunodeficiency diseases, includes
defects in maturation of B lymphocytes at different stages of develop-
ment.

Objective:Objective: The aim of the present study is to analyze peripheral B
cell subpopulations in patients with, common variable immunodeficien-
cy (CVID), unclassified hypogammaglobulinemia UCH, selective (Ig) A
deficiency (sIgAD) and selective (Ig) M deficiency (sIgMD).

Methods:Methods: The study population comprised 25 patients with hypo-
gammaglobulinemia (CVID, 10; UCH, 5; sIgAD, 5; sIgMD, 5) admitted to
Mansoura University Children`s Hospital between January 2011 and
April 2012, as well as 50 healthy controls, B cell subpopulations (Naïve,
non switched & switched memory cells) were analyzed using flowcytom-
etry. 

Results:  Results: Switched (CD19+CD27+IgD-) memory B cell values were
found to be significantly lower in patients with CVID than in healthy
controls. Non-switched (CD19+CD27+IgD+) memory B cell values were
found to be significantly lower in patients with selective IgM deficiency
than in healthy controls. No significant differences in B cell subsets
were found in patients with selective IgA deficiency and UCH.

Conclusions:Conclusions: The present study observed that class-switched memo-
ry B cell values were lower in patients with CVID only, however there is
a significant decrease in non switched memory cells in cases of selective
IgM deficiency these observations suggestsa final maturation defect
could play a role in the pathogenesis of CVID and selective IgM deficien-
cy.
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IntroductionIntroduction
Immunity-the state of protec-

tion from infectious disease -has

both a less specific and more spe-

cific component. The less specific

component, innate immunity, pro-

vides the first line of defense

against infection. In contrast to

the broad reactivity of the innate

immune system, which is uniform

in all members of a species, the

specific component, adaptive im-

munity, does not come into play

until there is an antigenic chal-

lenge to the organism. Adaptive

immunity responds to the chal-

lenge with a high degree of speci-

ficity as well as the remarkable

property of “memory”(1).

The immune system consists of

many different organs and tissues

that are found throughout the

body. These organs can be classi-

fied functionally into two main

groups. The primary lymphoid or-

gans (thymus & bone marrow) or-

gans provide appropriate microen-

vironments for the development

and maturation of lymphocytes

and the secondary lymphoid or-

gans (lymph nodes, spleen and

mucosa associated lymphoid tis-

sues) trap antigen from defined

tissues or vascular spaces and are

sites where mature lymphocytes

can interact effectively with that

antigen(2).

Primary immunodeficiency dis-

eases (PID) are a heterogeneous

group of disorders defined by de-

fects in genes involved in host de-

fense. During the past 25 years or

so expansive increases in our

knowledge of basic immunology

and human genetics have led to

recognition of several distinct im-

munodeficiency disorders and

their underlying genetic causes.

More than 95 clinically distinct

PID are now recognized and this

number continues to increase rap-

idly(3). 

Accurate diagnosis and classifi-

cation of PID is necessary to de-

cide on appropriate clinical man-

agement, to enable informed genetic

counseling and to permit the sys-

tematic collection of data on PID

through registries that will facili-

tate further study of these rare

diseases.PID have been classified

into five broad groups encompass-

ing: (a) combined immunodeficien-

cies; (b) primarily antibody defi-

ciencies; (c) phagocyte disorders;
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(d) other welldefined immunodefi-

ciency syndromes; and (e) comple-

ment deficiencies(4).

Hypogammaglobulinemia is de-

fined as a decrease of 2SD in the

levels of at least 1 of the immuno-

globulin (Ig) isotypes compared to

mean values for age. IgG levels

reach their lowest values at 3-6

months of age (normal-physiologic

hypogammaglobulinemia). Hypo-

gammaglobulinemia persisting be-

yond 6 months of age is referred

to as transient hypogammaglobu-

linemia of infancy (THI)(5).

THI is characterized by prolonged

hypogammaglobulinemia that re-

solves spontaneously by 2-3 years

of age, although improvement may

not be seen until 5-6 years in

some patients(6). Because of this

conflict in terminology, patients

with persistent hypogammaglobu-

linemia after 3 years of age are

considered to have “unclassified

hypogammaglobulinemia” (UCH)
(7). Although the pathogenesis of

THI remains unclear, the disease

is thought to be due to a matura-

tion defect of Ig synthesis(8).

Common variable immunodefi-

ciency (CVID) is an idiopathic an-

tibody deficiency with an estimat-

ed prevalence of 1:25,000. It is de-

fined by serum IgG levels below 2

SD of normal controls in the pres-

ence of decreased IgA and/orIgM

levels, recurrent infections, im-

paired response to immunization,

exclusion of defined causes of hy-

pogammaglobulinemia,and an age

above 2 years. Less than10% of

the CVID patients have a positive

family history and a genetic defect

has only been identified in less

than 10% of the patients who

have been reported to the ESID

(European society of immunodefi-

ciencies) primary immunodeficien-

cy database with the clinicalphen-

otype of CVID. Reported defects

involve B cella ctivation (CD19

and CD81 deficiency), costimula-

tion (ICOS deficiency) and B cell

survival (BAFF-R deficiency)(9).

Selective IgA deficiency (sIgAD)

is the most prevalent primary hu-

moral immunodeficiency, the vari-

ous pathogenic mechanisms pos-

tulated for sIgAD include IgA-

specific suppressor T-cell activity,

inadequate helper T-cell function,

an intrinsic B-cell defect, and de-

creased expression of CD49 on
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monocytes(10). sIgAD is consid-

ered to be genetically associated

with common variable immuno-

deficiency (CVID), since CVID can

develop from sIgAD(11).

Selective IgM deficiency (sIgMD)

is a rare dysgammaglobulinemia

characterized by a decreased ser-

um IgM level <2SD or <20 g/L with

normal levels of the other Ig iso-

types. For the diagnosis of primary

sIgMD, the other immunodeficien-

cies and IgMD secondary to other

diseases must be ruled out(12).

The pathogenesis of sIgMD is also

unclear, although intrinsic IgM-

secreting B-cell defects, lack of the

helper function of CD4+ cells, and

excessive activity of CD8+ sup-

pressor cells have been hypothe-

sized as the mechanisms(13).

The objective of this study is to

analyze B-cell subpopulations in

CVID, UCH, IgAD, and sIgMD pa-

tients.

Subjects and MethodsSubjects and Methods
This study was performed on

25 children (10 CVID, 5 UCH, 5

sIgAD and 5 sIgMD), attending

Mansoura University Children

Hospital with mean age ± SD

(4.25y`±0.64), also 50 apparently

healthy children of matched age &

sex with mean age ± SD

(3.87y`±0.58) were selected to act

as a control group.

Written consents were taken

from children`s mothers before do-

ing the laboratory investigations.

Patients & controls were routinely

investigated at Mansoura universi-

ty children`s hospital for CBC

(with total and differential leuko-

cytic count), complete liver func-

tion tests, renal function tests,

ESR & CRP.

Also the immune competence of

the studied groups was investigat-

ed in the following order:

1-  Measurement  of  serum1- Measurement of serum

IgG, IgM& IgA:IgG, IgM& IgA: by using commer-

cial kits (Orion DiagnosticaTurbox

assay, Finland).

2-  Assessment  of  specific  an-2- Assessment of specific an-

tibody response:tibody response: by measurement

of  serum level of anti-tetanus tox-

oid antibodies using commercial

kits (IBL international GMBH,

Germany) before and after vacci-

nation with tetanus toxoid.

3-  Assessment  of  B  cells  sur-3- Assessment of B cells sur-

face  markers:face markers: by using commer-

cial kits (CD19FITCBecton & Dick-



541541

Benha M. J.

Vol. 31  No 1  Jan.  2014

inson Bioscience, Ireland) /

(CD27PEBecton & Dickinson Bio-

science, Ireland) /(Surface IgD-

PerCPMiltenyiBiotec GmbH, Ger-

many).

Immunophenotyping of B-cell

subpopulations: After gating on

lymphocytes according to forward

(FSC) /side scatter (SSC), B cells are

characterized by CD19 staining. By

staining for CD27 and IgD, naive

CD19+IgD+CD27- cells, CD19+IgD+

CD27+nonswitched memory B cell

and CD19+IgD-CD27+ switched

memory B cells were distin-

guished.

Statistical analysis and separa-

tion between control and the test-

ed groups was done using inde-

pendent samples T test through

theStatistical Package for Social

Sciences (SPSS 20) a p. value

≤0.05 was considered to be signifi-

cant. 

ResultsResults
Patients in this study were di-

vided into 4 groups (group I CVID,

group II UCH, group III sIgAD and

group IV sIgMD) and their results

were compared to those of healthy

controls.

- There is a statistically highly

significant decrease in serum IgG

level and serum IgA level in pa-

tients (5.20 g/L ± 1.23 g/L) and

(0.54 g/L ± 0.26 g/L) respectively,

compared to that of healthy con-

trols (16.65 g/L ± 3.13 g/L) and

(1.21 g/L ± 0.14 g/L) respectively,

P value 0.002 and 0.001 respec-

tively, however there is no signifi-

cant difference in serum IgM level

in patients  (1.69 g/L ± 1.28 g/L)

compared to that of healthy con-

trol group (2.62 g/L ± 1.02 g/L), P

value >0.05.

- All cases of CVID show sub-

normal specific antibody response

to tetanus toxoid vaccination.

- There is no statistically signif-

icant difference in CD19+ B lym-

phocytes (19.32%±4.95) in pa-

tients compared to that of healthy

control group (19.52%±4.13), P

value >0.05.

- There is no statistically significant

difference in CD19+IgD+CD27-

cells (naïve B lymphocytes) and

CD19+IgD+CD27+ (non switched

memory B cells) (85.37%±3.91), and

(6.67%±2.07) respectively compared

to that of healthy control group
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(84.28%±4.39) and (6.92%±1.83)

respectively, P value > 0.05, how-

ever there is a statistically highly

significant decrease in CD19+IgD-

CD27+ (switched memory B cells)

in patients (0.86% ± 0.06) com-

pared to that of healthy control

group (5.24%±1.74) P value 0.003.

- There is a statistically highly

significant decrease in serum IgG

level in patients (6.89 g/L ± 0.47

g/L) compared to that of healthy

controls (16.65 g/L ± 3.13 g/L), P

value 0.001, however there is non

significant difference in serum IgM

and serum IgA levels in patients

(1.59 g/L ± 0.61 g/L) and (1.21 g/

L ± 0.14 g/L) respectively com-

pared to that of healthy control

group (2.62 g/L ± 1.02 g/L) and

(2.47 g/L ± 1.21 g/L) respectively,

P value >0.05.

- All cases of UCH show normal

specific antibody response to teta-

nus toxoid vaccination.

- There is no statistically signif-

icant difference in CD19+ cells (B

lymphocytes) (16.97%±3.62) of pa-

tients compared to that of healthy

control group (19.52%±4.13), P

value >0.05.

- There is no statistically significant

difference in CD19+IgD+CD27-

cells (naïve B lymphocytes),

CD19+IgD+CD27+ (non switched

memory B cells) and CD19+IgD-

CD27+ (switched memory B cells)

(80.91%±4.32), (8.26%±2.61) and

(5.12%±1.75) respectively compared

to that of healthy control group

(84.28%±4.39), (6.92%±1.83) and

(5.24%±1.74) respectively, P value

>0.05.

- There is no significant differ-

ence between serum IgG and ser-

um IgM inpatients (13.27 g/L ±

5.07 g/L) and (2.52g/L ± 1.07 g/L)

respectively, and in healthy con-

trols (16.65g/L ± 3.13 g/L) and

(2.62 g/L ± 1.02 g/L) respectively,

P value > 0.05, however there was

a statistically highly significant

decrease in serum IgA of patients

of this group (0.21 g/L ± 0.08 g/L)

compared to healthy control group

(2.47 g/L ± 1.21 g/L), P value

0.008.

- All cases of sIgAD show nor-

mal specific antibody response to

tetanus toxoid vaccination.

- There is no statistically signif-

icant difference in CD19+ cells (B
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lymphocytes) (20.47%±3.35) in pa-

tients compared to that of healthy

control group (19.52%±4.13), P

value >0.05.

- There is no statistically significant

difference in CD19+IgD+CD27-

cells (naïve B lymphocytes),

CD19+IgD+CD27+ (non switched

memory B cells) and CD19+IgD-

CD27+ (switched memory B cells)

(83.1%±4.74), (7.05%±2.17) and

(5.43%±1.37) respectively com-

pared to that of healthy control

group (84.28%±4.39), (6.92%±

1.83) and (5.24%±1.74) respective-

ly, P value >0.05.

- There are no significant differ-

ences between serum IgG and ser-

um IgA levels in patients (11.95g/

L ± 1.32 g/L) and (1.21g/L ± 0.23

g/L) respectively, and in healthy

controls (16.65g/L ± 3.13 g/L)

and (2.47 g/L ± 1.21g/L) respec-

tively, P value > 0.05, however

there is a statistically highly sig-

nificant decrease in serum IgM of

patients of this group (0.23 g/L ±

0.01g/L) compared to healthy con-

trol group (2.62g/L ± 1.02 g/L), P

value 0.004.

- All cases of sIgM show normal

specific antibody response to teta-

nus toxoid vaccination.

- There is no statistically signif-

icant difference in CD19+ cells (B

lymphocytes) (18.92%±3.67) in pa-

tients compared to that of healthy

control group (19.52%±4.13), P

value > 0.05.

- There is no statistically significant

difference in CD19+IgD+CD27-

cells (naïve B lymphocytes)and

CD19+IgD-CD27+ (switched mem-

ory B cells) (83.32%±7.52), and

(5.88%±1.85) respectively com-

pared to that of healthy control

group (84.28%±4.39), and (5.24%

±1.74) respectively, P value >0.05,

however there is a statistically

highly significant decrease in

CD19+IgD+CD27+ (non switched

memory B cells) in patients

(2.65%±0.09) compared to that of

healthy control group (6.92%±

1.83) P value 0.005.
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DiscussionDiscussion
Primary immunodeficiency dis-

eases (PIDs) are considered rare

and phenotypically variable that is

why many primary health care

physicians are not familiar with

these disorders, many patients ar-

rive at immunology specialists too

late for proper diagnosis and

treatment; often there are compli-

cations secondary to manifesta-

tions of the disease, which are as-

sociated with a compromised

quality of life, increased morbidity,

and mortality(14).

Most registries from Western

countries have reported a predom-

inance of antibody production de-

fects over other forms of PID(15).

Additionally, there are a few re-

ports from Arabian countries and

the Middle East. A group from Tu-

nisia reported 152 patients with

PID over a period of 8 years, with

a mortality of 24%(16). One center

in eastern Saudi Arabia found

that over a period of 6 years, 31

patients were diagnosed with hu-

moral immunodeficiency(17). Ku-

wait reported 76 patientswith PID

between 2004 and 2006, of which

98% presentedin childhood with

77% consanguinity(18). An Egyp-

tian study reported 64 patients

with a higher prevalence of com-

binedimmunodeficiency over other

forms and 62% consanguinity and

a mortality of 23%(19). The Iranian

Primary Immunodeficiency Regis-

try reported 440 patients with PID

seen overa period of 20 years.

There was a predominance of anti-

body production and phagocytic

defects over other PID as com-

pared with other registries, and

only 3 patients with complement

deficiencies were identified(20). In

other Asian countries, like Tai-

wan, over a 20-year period, 37 pa-
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tients were diagnosed with PID,

antibody production defects and

phagocytic function defects pre-

dominated over other forms of

PID, and no patients were identi-

fied with complement deficiencies
(21).

This study was conducted on 4

groups (group I, group II, group III

and group IV) CVID, UCH, sIgAD

and sIgMD respictively.Group I in-

cluded 10 patients diagnosed as

CVID showing significant decrease

of serum IgG, serum IgM levels

and switched memory B cells

(CD19+CD27+IgD-) compared to

that of healthy control, tables (2)

& (3), the same results were pub-

lished by Aghamohammadi et al
(21), Warnatz et al.(22), Sanz  et

al.(23) and Vodjgani et al.(24). In

an analysis of B-cell subsets in 56

CVID, Bukowska-Strakova et al
(25) showed that the percentage of

switched memory B cells de-

creased in those patients. The au-

thors suggested that patients with

profoundly decreased switched

memory B-cell values should be

monitored for development of

CVID.

Normally, after antigen-

independent development in the

bone marrow, immature B cells

leave the bone marrow and gather

in the longer-lived mature, naive

(CD19+CD27-IgD+) B-cell pool.

When these cells are stimulated

by antigen in the presence of the

appropriate co-stimulation they

will engage in a germinal center

(GC) reaction and develop into

plasma cells or memory B cells. In

most patients with CVID the de-

velopment of both cells types is

greatly disturbed while mature B

cells are present in normal num-

bers, indicating defects in the late

B-cell differentiation(26).

Warnatz et al.(22) used the per-

centage of switched memory B

cells (CD19+CD27+IgD-) of the

PBL fraction as a reliable marker

for a classification of CVID pa-

tients in their study where the au-

thors reported 77% of CVID pa-

tients in that study with normal

B-cell counts contained less than

0.35% of switched memory B

cells, this group of patients was

designated as CVID group I. The

remaining 23% of the patients

showed less significant reduction

in switched memory cells (less

than 0.9%) they were classified as
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group II CVID. Group I was fur-

therly subdivided according to the

percentage of CD21- B cells of to-

tal B cells (CD19+cells) into 2 sub-

groups Ia with an increased pro-

portion of CD21- B cells and

Ibwith normal numbers of this cell

population.  

As regard grpup II (UCH) the

current study showed 5 patients

having statistically lower serum

IgG level compared to healthy con-

trol group, normal specific anti-

body response to tetanus toxoid

and normal percentages of B cell

subsets, the same findings were

reported by Cipe et al(27) whom

diagnosed them as unclassified

hypogammaglobulinemia.

In this study the group III in-

cludes 5 patients with selective

IgA deficiency having serum IgA

(0.21 g/L ± 0.085) which is signifi-

cantly lower than that of healthy

control (2.47 g/L ± 0.121), P. val-

ue 0.008 table (6). According to

Crisanti et al(28), the prevalence of

sIgAD in Europe varies between

1:163 and 1:875. While, the inci-

dence  is  much  lower  in  Asian

populations according to Kanoh et

al.(29).

All the 5 patients with sIgAD in

our study showed normal anti-

body response to tetanus toxoid

and normal percentages of B lym-

phocytes (20.47%±3.35) and B cell

subsets: naïve cells (83.1%±4.74),

non switched (7.05%±2.17) and

switched memory cells (5.43%±

1.37), table (7), these results are

in agreement with those reported

by Cipe et al(27),  and Litzman et

al(30), in their study on 41 and 36

patients in Turkish and Polish

population, respectively on the

other hand Bukowska-Strakova et

al(26), reported marked decrease

in switched memory B cells

(CD19+CD27+IgD-), this difference

may be due to variation in the

mechanism of the disease because

IgA deficiency represents a hetero-

geneous group of genetic abnor-

malities which includes mutations

in transmembrane activator and

calcium-modulator and cyclophi-

lin ligand interactor (TACI,

TNFRSF13B) TACI. B-cell surface

ligand for BAFF and APRIL, has a

role in isotype switching in B cells,

also a shared cytotoxic T lympho-

cyte-associated protein-4-inducible

costimulator mutation is consid-

ered a risk locus for IgA deficien-

cy, T helper cell dysfunction, and
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suppressor T cells have all been

reported in IgA deficiency. Abnor-

malities in the cytokine network

such as lack of IL-4, IL-6, IL-7, IL-

10, TGF-β, and most recently IL-

21 have also been proposed to

play a role in IgA deficiency(31).

In the current study 5 cases

were diagnosed as sIgMD with no

significant difference between ser-

um IgG and serum IgA in patients

(11.95 g/L ± 1.32 g/L) and (1.21

g/L ± 0.23 g/L) respectively, and

in healthy controls (16.65 g/L ±

3.13 g/L) and (2.47 g/L ± 1.21 g/

L) respectively, P value > 0.05,

however there was a statistically

highly significant decrease in ser-

um IgM of patients of this group

(0.23 g/L ± 0.01 g/L) compared to

healthy control group (2.62 g/L ±

1.02 g/L), P value 0.004 table (8).

These results were in agreement

with that reported by Yel et al(31),

on defining the immunological

finding of 15 cases of sIgMD in the

American population. 

For the 5 cases of sIgMD in this

study there was no statistically

significant difference in CD19+

cells (B lymphocytes) (18.92%±

3.67) of patients compared to that

of healthy control group (19.52%±

4.13), P value >0.05.There was no

statistically significant difference

in CD19+IgD+CD27- cells (naïve B

lymphocytes) and CD19+IgD-

CD27+ (switched memory B cells)

(83.32%±7.52), and (5.88%±1.85)

respectively compared to that of

healthy control group (84.28%±

4.39), and (5.24%±1.74) respec-

tively, P value >0.05, however

there was a statistically highly sig-

nificant decrease in CD19+IgD+

CD27+ (non switched memory B

cells) in patients (2.65%±0.09)

compared to that of healthy con-

trol group (6.92%±1.83) P value

0.005 the same as reported by

Cipe et al(27).  In contrast Belge-

men et al(32) on their study for a

case of sIgMD represented by re-

current impetigo, they declared a

marked decrease in switched

memory B cells (CD19+CD27+IgD)

unlike the results of our study. In

contrast, Revy et al(33) reported a

very high level of non switched

memory B cells in a patient with

autosomal recessive type 2 hyper

IgM syndrome. In the light of

these findings, we can speculate

that low IgM levels are due to low

percentages of non switched mem-

ory B cells.
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ConclusionsConclusions
The present study observed

that class-switched memory B cell

values were lower in patients with

CVID only, however there is a sig-

nificant decrease in non switched

memory cells in cases of selective

IgM deficiency these observations

suggests a final maturation defect

could play a role in the pathogene-

sis of CV|ID and selective IgM de-

ficiency.
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AbstractAbstract
Introduction:Introduction: Antisocial personality disorder is one of cluster B per-

sonality disorder which is characterized by pervasive pattern of disre-
gard for and violation of the rights of others, consistent irresponsibility,
failure to conform to social norms and deceitfulness, occurring since
age 15 years. It is not easy to diagnose antisocial personality disorder in
the community. Among all societies there are many hateus crimes so
deviated from the common human behavior norms that can make even
psychiatrists astonished. On the other side there is a great myth in the
community that any person was incarcerated once before is a villain,
this research was done to highlight the magnitude of antisocial person-
ality disorders among Egyptian prisoners and throw the light upon the
causes of self-injurious behaviors among prisoners.

Patients and Methods:Patients and Methods: This is a cross- sectional study on adult pris-
oners. The target sample size is 1350 prisoners, in a ratio of 50 prison-
ers for each thousand. The interview with prisoners was applying stan-
dardized psychiatric assessment, the structured clinical interview for
DSM_ IV axis 2 disorders (SCID II).

Results:Results: The overall point Prevalence of antisocial personality disor-
der among studied prisoners is 12.3%.

Conclusions:Conclusions: Really a lot of Egyptian prisoners are incarcerated due
to social, environmental and financial rationales; there is no excuse for
any person to break the law and regulations, but bad bringing up of
some families for their kids, not to grow them on values, manners and
religion make them risky to acquire different forms of corruption which
was disseminated in the Egyptian society all over the past 60 years.
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IntroductionIntroduction
Prevalence rate of antisocial

personality disorder is between

0.2% and 3.3%. The highest prev-

alence of antisocial personality

disorder (greater than 70%) is

among substance abusers, foren-

sic psychiatry settings and pris-

ons. Prevalence is higher in sam-

ples affected by adverse

socioeconomic and sociocultural

factors such as poverty and migra-

tion. Antisocial personality disor-

der must be distinguished from

criminal behavior undertaken for

gain that is not accompanied by

the personality features character-

istic of this disorder(1). About 9

million people are imprisoned

worldwide, but the number with

serious mental disorders (psycho-

sis, major depression, and antiso-

cial personality disorder) is un-

known. Worldwide, several million

prisoners probably have serious

mental disorders, but how well

prison services are addressing

these problems is not known. The

field of prison psychiatry research

still growing, and there are many

difficulties face the researcher at

this field(2). In Egypt, the situation

is not different, although a few

small scale studies were conduct-

ed to explore the real state of the

mental health of the prisoners, the

data about the situation of the

mentally ill offenders in Egypt still

not clear, especially with the in-

creasing number of prisons, pris-

oners and with the multiplicity of

penalties and crimes(3). The per-

cent of personality disorder are

42% & 65% in both men &women

respectively; the percent of antiso-

cial personality disorder are 21%

& 47% in both women & men re-

spectively(2). The prevalence of

personality disorder among pris-

oners was 37.1% for antisocial

personality disorder(4). Self injuri-

ous behavior among prisoners es-

pecially antisocial personality dis-

order persons is so disruptive

because it may lead to actual

death. Self-injurious behavior of

prisoners include categories of

non suicidal intentional self-

injury, non suicidal habitual self

injury and of suicide attempts,

these typologies  are related to the

intent of some of these individuals

to demonstrate the self-harm as

an attempt to cope with the resid-

ual emotional effects of trauma

such as undesired transfers and

restrictive housing(5). A hunger

strike is an example of passive
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self-injury which they are on the

scale of disruptive behaviors(6).

Staff should know that these be-

haviors have multiple etiologies

and require planned intervention

rather than emotional reactions(7).

This research was done to high-

light the magnitude of antisocial

personality disorders among Egyp-

tian prisoners.

Patients and MethodsPatients and Methods
This is a cross- sectional study

on adult prisoners of both sexes

with different crimes and different

penalties, from age of 18 years old

to 65 years old that have spent at

least one year in the prison. Ex-

clusion criteria: political prisoners

and foreigners. This study was

done in 16 prisons all over Egypt,

during a period of 2 years from

the 1st of March 2012 to end of

February 2014. The target sample

size is 1350 prisoners, in a ratio of

50 prisoners for each thousand.

Sampling Technique was stratified

proportional sample. The interview

with prisoners was applying stan-

dardized psychiatric assessment,

the structured clinical interview

for DSM_ IV axis 2 disorders

(SCID II). The Structured Clinical

Interview for DSM-IV Axis II Disor-

ders (SCID-II) Arabic version was

translated by(8). The SCID-II is a

version of the SCID developed for

the assessment of DSM-IV-TR Per-

sonality Disorders. Unlike the

SCID-I, there is only a single ver-

sion of the SCID-II (i.e., there are

no separate research and clinician

versions). There are three compo-

nents to the SCID-II, the interview

itself covers the eleven DSM-IV

Personality Disorders (including

Personality Disorder NOS) and the

appendix categories Depressive

Personality Disorder and Passive-

Aggressive Personality Disorder(9).

A list of 16 prisons was provided

by The Prison Sector of Ministry of

Interior. Administrative approvals:

a approval of the assistant of the

Minister of the Interior for the

prisons sector, approval of the

section of the Public Relations

Sector of the ministry of the interi-

or and approval of each prison di-

rector   for conducting the inter-

views with the inmates. The

interviews were held at the hospi-

tal of the prison, library, buildings

of the staff, to less extent in the

buildings of the prisoners and

lastly, inside the unit of execution

by speaking with some prisoners

who will be executed through the
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window of the door of his highly

secure room. The investigator con-

ducted the interview with each

prisoner privately after arrange-

ment with the director of the pris-

on, the police officers, police offi-

cer investigators, the doctors at

the hospital of prisons, or the em-

ployers of the library. Oral con-

sent was taken from each prisoner

after discussing all the details re-

garding all the steps of the study,

its futuristic results and its impor-

tance. Confidentiality was as-

sured; prisoner has the right to

withdraw from the interview at

any time.

ResultsResults
The overall point Prevalence of

personality disorder among stud-

ied prisoners is 12.3% for antiso-

cial type. Overall point prevalence

for paranoid, narcissistic, schiz-

oid, schizotypal, borderline and

depressive personality disorder is

0.1%. Prevalence of passive ag-

gressive personality disorder is

0.4% and personality disorder not

otherwise specified is 0.3%. The

estimated highest prevalence was

for antisocial type.
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DiscussionDiscussion
In this study, the estimated

overall point prevalence of antiso-

cial personality disorders is

12.3%. International studies are

not greatly different from the re-

sults of our study. The percent of

personality disorder is 42% & 65%

in both men & women respective-

ly; the percent of antisocial per-

sonality disorder is 21% & 47% in

both women & men respectively(2).

The prevalence of personality dis-

orders among prisoners in the

USA studies is for antisocial per-

sonality disorder 37.1%(4). There

is a great myth between lay per-

sons that any person was incar-

cerated once before is avillain, but

this is not the truth. Incarceration

inside the prison is a stigma all

over the world not in Egypt only.

Really a lot of Egyptian prisoners

are incarcerated due to social and

financial rationales; there is no ex-

cuse for any person to break the

law and regulations, but bad

bringing up of some families for

their kids, not to grow them on

the ethics and religion make them

risky to catch different forms of

corruption which was disseminat-

ed in the Egyptian society all over

the past 60 years. In this study,

most of self injury behaviors were

informed to the investigator by the

staff, but at the same time were

denied by prisoners because all of

these behaviors are legally prohib-

ited inside the prison, as a result,

these behaviors were not estimat-

ed. Correctional staff stated that

these behaviors happen as an

emotional reaction, also as a psy-

chopathic behavior, it is a prison-

er claim for accusing officers of

maltreatment. The situation is dif-

ferent regarding international

studies, Study of 15 women who

engaged in potentially lethal self-

injury, institutional transfers and

losses of a girlfriend are primary

risk factors for suicide and self-

harm(10). Study of 143 self-

injuring prisoners; found that

those who self-injured without in-

tent to die had precipitating fac-

tors related to negative emotions

and the desire to reduce anger

and frustration(11). Disruptive be-

havior may be self-harm (Self-

injurious behaviors may include

cutting, scratching, burning, in-

sertion, ingestion, asphyxiation,

amputation, evisceration, and oth-

er creative damage to one's body)

or inappropriate or aggressive sex-

ual and emotional abuse (public
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masturbation, lewd comments, co-

ercive sex) or offences that make

property damages (flooding or set-

ting fires, failing to exit the cell).

All of these strange behaviors hap-

pen in the Egyptian correctional

settings, these behaviors were in-

formed to the investigator by the

staff, and no clear evidence exists

to suggest that such behaviors oc-

cur in direct response to abuses of

authority by officers as it was in-

formed to the investigator by the

staff. These behaviors may at

times be viewed as tools of last re-

sort for achieving a sense of con-

trol within restrictive environ-

ments(12).

ConclusionsConclusions
Incarceration inside the prison

is a stigma all over the world not

in Egypt only. There is a great

myth between lay persons that

any person was incarcerated once

before is avillain, but this is not

the truth. Really a lot of Egyptian

prisoners are incarcerated due to

social, environmental and finan-

cial rationales; there is no excuse

for any person to break the law

and regulations, but bad bringing

up of some families for their kids,

not to grow them on values, man-

ners and religion make them risky

to acquire different forms of cor-

ruption which was disseminated

in the Egyptian society all over the

past 60 years. Prisoners in Egyp-

tian prisons need insight develop-

ment programs for problem ad-

justment issues, coping with a life

and family issues and cycle of vio-

lence, also need programs for in-

formation and skill building such

as communication skills, life span

development, occupational therapy,

parenting problem solving and all

rehabilitation programs that are

living up to international studies.
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AbstractAbstract
Background:Background: Despite its high and increasing prevalence and mortali-

ty, the pathogenesis of COPD remains unclear and there is no effective
treatment available that halts the irreversible and progressive tissue de-
struction and small airway wall fibrosis which are characteristic of the
disease. 

Aim of the work: Aim of the work: The present study was designed to investigate the
ANA and CRP in different populations of COPD patients; it also investi-
gated the relations of ANAs and CRP to some patient’s characteristics
(smoking behavior, gender, age, lung function, and physical characteris-
tics. 

Patients and methods:Patients and methods: It carried out on 80 subjects, 40 of them had
COPD; 20 stable COPD (group 1) and 20 during exacerbation of COPD
(group2); another 20 non COPD smokers (group3) and finally 20 non
COPD non- smokers (healthy controls) were included in the present
study. All included individuals were subjected to the followings: Full
medical history taking, thorough clinical examination, plain X-Ray
chest, ECG, high Resolution Computed Tomography scanning of the
chest (HRCT), spirometry, ANA & CRP measurement, body mass index
was calculated. Finally, ANA and CRP were estimated according to
methods described by (Jaskowski et al., 1996), and (Koenig et al., 1999)
respectively. 
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IntroductionIntroduction
Chronic obstructive pulmonary

disease (COPD) is a widespread

disease. Despite its high and in-

creasing prevalence and mortality

the pathogenesis of COPD re-

mains unclear and there is no ef-

fective treatment available that

halts the irreversible and progres-

sive tissue destruction and small

airway wall fibrosis which are

characteristic of the disease(1). 

The immune system is chroni-

cally activated in COPD. Markers

of systemic inflammation such as

C-reactive protein (CRP) and inter-

leukin 6 (IL-6) are present instable

COPD and their levels relate to

disease severity(2). 

Studies showing increased levels

of antinuclear antibodies (ANAs)(3)

indicate an antigen-specific self-

reactive response in patients with

COPD(1). 

In addition, increased levels of

The  results  of  the  present  study  revealed  that  following:  The results of the present study revealed that following: There
was statistically significant variance between studied groups as regard
FEV1 and FEV1/FVC.  CRP was positive in 26 cases (32.5% of all stud-
ied cases). There was significant difference between groups as regard
positive CRP (90% of COPD exacerbation group had positive CRP,
25.0% of stable COPD, 10% of non COPD smokers and 5.0% of non -
smoker non COPD groups had positive CRP). ANA was positive in 24
cases out of 80 cases (30.0%) and there was significant difference be-
tween studied groups (it was positive in 65.0%, 45.0%, 5.0% and 5.0%
in COPD exacerbation, stable COPD, non COPD smokers and non-
smokers non COPD groups respectively). There was significant associa-
tion between CRP and ANA with ECG changes, but no association was
found with BMI. 

Conclusion:Conclusion: The present study showed increased levels of CRP and
ANAs in the serum of COPD patients and correlated with the severity of
the disease. These results confirmed the inflammatory nature of COPD
and autoimmunity play a role. In addition, the results of the present
study might suggest a role for immunosuppressive or immunomodulat-
ing anti-inflammatory drugs in treatment of COPD in the future. 
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anti-elastin autoantibodies and

Th1 responses against elastin

have been found in emphysema(4).

This suggests the presence of anti-

body-mediated degradation of ex-

tracellular matrix which might

contribute to inflammation. Other

papers reported no evidence for

systemic auto-antibodies directed

against elastin peptides in chronic

inflammatory lung disease(5).

Interleukin (IL)-6 is increased

in the systemic circulation of

COPD patients, particularly dur-

ing exacerbations, and may ac-

count for the increase in circulat-

ing acute phase proteins such as

C-reactive protein (CRP) found in

COPD patients as it induces the

release of acute phase proteins

from the liver. CRP is an acute

phase protein, which is increased

in the plasma of COPD patients,

particularly during acute infective

exacerbations. In stable COPD,

plasma concentrations are related

to or cause mortality in mild to

moderate patients, but not in se-

vere and very severe patients(6).

Aim of The WorkAim of The Work
This study is going to investi-

gate the ANA and CRP in different

populations of COPD patients; it

will also investigate the relations

of ANAs and CRP to some pa-

tient’s characteristics (smoking

behavior, gender, age, lung func-

tion, and physical characteristics.

Patients and MethodsPatients and Methods
The present study was con-

ducted in the Departments of

Chest Diseases at Al-Azhar Uni-

versity Damietta Hospital. It in-

cluded 80 subjects who were at-

tending the chest clinic or were

admitted to inpatient wards where

COPD patients had the clinical

features or chest radiographs sug-

gestive of chronic airflow obstruc-

tion and the spirometry revealed

irreversible or partly-reversible

airflow obstruction indicative of

COPD according to the GOLD cri-

teria.

The study subjects were divid-

ed into 4 groups each contains 20

subjects: Group I:  contains 20

stable COPD patients of different

grades of severity according to

GOLD criteria, Group II:  contains

20 COPD patients during exacer-

bation, Group III:  contains 20 cig-

arette smokers non COPD,

healthy individuals of matched
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age and sex, Group IV: contains

20 apparently healthy, non-

smokers individuals of matched

age and sex as control group.

Inclusion  Criteria:Inclusion Criteria: Patients

who had a smoking history of

more than 20 pack years; Patients

had airflow limitation that was not

fully reversible (post bronchodila-

tor FEV1 less than 80% of the pre-

dicted value in combination with

FEV1 /FVC % not more than

70%); patients who had an in-

crease in FEV1 less than 200 mL

and less than 12% of baseline val-

ue 30 minutes after the inhalation

of 400 µg of β2-agonist salbuta-

mol.

Exclusion  Criteria:  Exclusion Criteria: Patients

had any evidence of coexisting

bronchiectasis, interstitial lung

disease, tuberculosis, cystic fibro-

sis, bronchial asthma, broncho-

genic carcinoma, previous lung

surgery, diabetes mellitus, liver

cirrhosis or uremia. 

All included individuals were

subjected to the followings: Full

medical history taking, thorough

clinical examination, plain X-Ray

chest, ECG, high Resolution Com-

puted Tomography scanning of the

chest (HRCT), spirometry, ANA &

CRP measurement, body mass in-

dex calculation from the following

equation: BMI = weight (kg)/(height

(m))2(7). ANA was estimated ac-

cording to method described by(8),

while CRP was estimated accord-

ing to method described by(9). 

Statistical analysis of data:

The obtained data of every patient

were collected in a separate pa-

tient sheet then tabulated in a

master table and fed to the com-

puter on IBM SPSS version 20,

statistical program for analysis of

data. Appropriate statistical tests

were used. For quantitative data,

mean and standard deviation were

calculated. For qualitative data,

frequency and percentage distri-

bution were calculated. Test for

significance of qualitative data is

Chi- square. Test for significance

of quantitative data is one way

analysis of variance (ANOVA) (F)

test. A two-tailed P value of less

than 0.05 was considered statisti-

cally significant.

ResultsResults
In the present work, there was

no significant difference between
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studied groups as regard age,

COPD severity in groups I & II or

for BMI. On the other hand, in the

first three groups (smoking

groups), smoking packs per year

ranged from 21 to 52 pack with a

mean of 31.39±6.79 pack and

there was significant increase of

packs in COPD exacerbation

group and stable COPD group in

comparison to non COPD smokers

group (34.11±7.90, 32.09±7.20 vs

28.30±3.44 respectively). As re-

gard pulmonary functions tests,

there was statistically significant

variance between studied groups

as regard FEV1 and FEV1/FVC

(healthy controls followed by non

COPD smokers had the better

functions, while COPD exacerba-

tion and stable COPD groups had

the worst respectively). Regarding

arterial blood gases, there was

statistically significant difference

between studied groups as regard

SaO2, pH, PaO2 and PaCO2. In

the present work, cases with

COPD exacerbation and stable

COPD had highest WBCs count,

higher hemoglobin while non

COPD smokers and non COPD

nonsmokers groups had the low-

est WBCs count and lower hemo-

globin concentration with signifi-

cant difference between groups

(table 1). 

In the present study, ECG was

normal in 58 cases (72.5%); p-

pulmonale presented in 12.5%, si-

nus tachycardia in 3.8%, right

axis deviation in 6.2%, AF in 3.8%

and left axis deviation in 1.2% of

cases with significant difference

between groups (all cases in non-

smoker non COPD group had nor-

mal ECG, 95% of non COPD

smokers had normal ECG, 20% in

COPD exacerbation and 75% of

stable COPD had normal ECG. In

addition, All cases in first two

groups showed hyperinflated

chest and increased retrosternal

space in PA and Lateral views X-

rays respectively. In addition, all

cases in stable COPD showed cen-

trilobular emphysema on HRCT,

while 19 cases showed the same

changes in COPD exacerbation

group and one case showed pa-

nacinar emphysema (data not tab-

ulated). 

Regarding CRP, it was positive

in 26 cases (32.5% of all studied

cases). There was significant dif-

ference between groups as regard

positive CRP (90% of COPD exac-
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erbation group had positive CRP,

25.0% of stable COPD, 10.0% of

non COPD smokers and 5.0% of

non-smoker non COPD groups

had positive CRP). Regarding ANA

distribution, it was positive in 24

cases out of 80 cases (30.0%) and

there was significant difference be-

tween studied groups (it was posi-

tive in 65.0%, 45.0%, 5.0% and

5.0% in COPD exacerbation,

stable COPD, non COPD smokers

and non-smokers non COPD

groups respectively). In addition,

CRP values ranged from 3 to 48

with a mean of 11.73±13.22, while

ANA ranged from 0.4 to 4.1 with a

mean of 1.25±0.97 and there was

statistically significant difference

between studied groups as regard

both CRP and ANA (The highest

values were in group II, then

group I, III and finally control

group) (table 2).  

In the present study, positive

CRP cases, the most common

grade was grade III (52.2%), then

grade II (26.1%) and finally grade

IV (21.7%) while majority of nega-

tive cases were grade II (58.8%)

with no significant difference be-

tween positive and negative cases.

In addition, positive ANA cases,

the most common grade was

grade II (45.5%), then grade III

(31.8%) and finally grade IV

(22.7%), while majority of negative

cases were grade III (55.6%) with

no significant difference between

positive and negative cases. In ad-

dition, there was significant in-

crease of ECG abnormalities in

positive CRP cases in comparison

to negative cases. The most promi-

nent changes were P-pulmonale

and right axis deviation.  Further-

more, there was significant in-

crease of ECG abnormalities in

positive ANA cases in comparison

to  negative  cases.  The  most

prominent changes were P-

pulmonale and right axis devia-

tion (table 3).

In the present work, there was

no significant relation between

positive and negative CRP cases

as regard BMI. On the other hand,

positive cases for ANA had signifi-

cantly lower BMI than negative

cases.  Also, there was significant

decrease of PaO2 and SaO2 in

positive CRP cases in comparison

to negative cases. On the other

hand, no relation was found be-

tween positive and negative ANA

(table 4).



569569

Benha M. J.

Vol. 31  No 1  Jan.  2014



570570

Hussien A. Abo-Alyazid, et al....

DiscussionDiscussion
The present study was de-

signed to investigate the ANA and

CRP in different populations of

COPD patients; it also investigated

the relations of ANAs and CRP to

some patient’s characteristics

(smoking behavior, gender, age,

lung function, and physical char-

acteristics.

 

In the present study, age

ranged from 59 to 70 years with a

mean of 64.12±2.21 years, and

there was non-significant differ-

ence between studied groups as

regard age distribution. These re-

sults are in agreement with those

reported by(10) who reported that,

the mean age of COPD patients

was 64± 9 years. On the other

hand,(11) included patients with

mean age of 68±8.6 years that is

slightly higher than those reported

in the present study and this may

be explained by different inclusion

criteria, e.g., their cases were 90%

males and 10% females, while all

cases in the present study were

males.  

In the first three groups (smok-

ing groups), smoking packs per

year ranged from 21 to 52 pack

with a mean of 31.39±6.79 pack

and there was significant increase

of packs in COPD exacerbation

group and stable COPD group in

comparison to non COPD smokers

group (34.11±7.90, 32.09±7.20 vs

28.30±3.44 respectively). In agree-

ment with these results, it was re-

ported that, smoking is a major

risk factor not only for develop-

ment of COPD but also many oth-

er chronic diseases. It triggers a

local inflammatory response in

lungs and it also causes systemic

inflammation that result in comor-

bidities like cardiovascular or

metabolic disorders(12). It is not

clear yet whether this inflamma-

tion spreads from lung to systemic

circulation or multiple organ sys-

tems including lung are affected

due to a systemic inflammatory

response(6). 

In contradiction to these re-

sults(13) found significant increase

of packs per year in controls (40

packs/year) when compared to

stable COPD patients (20 packs/

year) and these results can be ex-

plained except by individual habit-

ual variations. 

Regarding BMI, it ranged from
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22 to 35 kg/m2, with a mean of

27.43±2.88 and there was non-

significant difference between

studied groups. In addition, there

was no significant relation be-

tween BMI, CRP or ANA. These re-

sults are comparable to those re-

ported by(11) who reported that,

the mean BMI of COPD subjects

was 28.1±3.4 kg/m2 with non-

significant difference between cas-

es with positive and negative ANA

antibodies, or between different

grades of COPD. Also, they includ-

ed patients with metabolic syn-

drome in their study and this may

be another explanation.  

In the present study, there was

statistically significant variance

between studied groups as regard

FEV1 and FEV1/FVC (healthy

controls followed by non COPD

smokers had the better functions,

while COPD exacerbation and

stable COPD groups had the worst

respectively). These results are in

agreement with that reported by
(14) who found progressive decre-

ment of lung function with the in-

crease of COPD severity. In addi-

tion,(15) reported that, mean FEV1

in COPD patients was 47.4±16.6

and FEV1/FVC was 54.7±11.1

and these results are in agree-

ment with that of the present

study.  

In the present study, 16 cases

out of 40 cases (40.0%) were

GOLD stage II, 17 cases (42.5%)

were GOLD stage III and 7 cases

(17.5%) were GOLD stage IV, and

there was non-significant increase

of GOLD stages III and IV in

COPD exacerbation group, when

compared to stable COPD group

(50%, 20% vs 35%m 15% respec-

tively).  These results are similar

to those reported by(13) who found

that GOLD stage II are the most

prevalent grade in their patients

and correlated with elevated CRP

levels. 

In the present study, ECG was

normal in 58 cases (72.5%); p-

pulmonale presented in 12.5%, si-

nus tachycardia in 3.8%, right

axis deviation in 6.2%, AF in 3.8%

and left axis deviation in 1.2% of

cases with significant difference

between groups (all cases in non

somoker non COPD group had

normal ECG, 95% of non COPD

smokers had normal ECG, 20% in

COPD exacerbation and 75% of

stable COPD had normal ECG.(14)
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reported that, their data demon-

strate that COPD is associated

with an abnormal cardiac auto-

nomic modulation at rest. Indeed,

heart rate variability (HRV) param-

eters were progressively reduced

with the increase of COPD severi-

ty. Heart rate variability (HRV) ex-

presses cyclic fluctuations of heart

rate (HR) and reflects autonomic

modulation by sympathetic and

parasympathetic efferent nervous

impulses of heart rhythm. In addi-

tion, HRV has been found to be re-

duced in subjects with COPD and

related to the severity of the dis-

ease(16).

In the present study, all cases

in first two groups (COPD groups);

showed hyperinflated chest and

increased retrosternal space in PA

and Lateral views x rays respec-

tively. In addition, all cases in

stable COPD showed centrilobular

emphysema on HRCT, while 19

cases showed the same changes in

COPD exacerbation group and one

case showed panacinar emphyse-

ma. These results are logic find-

ings in cases with COPD as reported

everywhere in the literature(14). 

In the present study, CRP was

positive in 26 cases (32.5% of all

studied cases). There was signifi-

cant difference between groups as

regard positive CRP (90% of COPD

exacerbation group had positive

CRP, 25.0% of stable COPD, 10%

of non COPD smokers and 5.0% of

non-smoker non COPD groups

had positive CRP). CRP values

ranged from 3 to 48 with a mean

of 11.73±13.22, while ANA ranged

from 0.4 to 4.1 with a mean of

1.25±0.97 and there was statisti-

cally significant difference be-

tween studied groups as regard

both CRP and ANA (The highest

values were in group II, then

group I, III and finally control

group) (value were 28.65±15.88,

8.55±7.10, 5.10±2.19 and

4.65±2.83 for CRP and 2.44±1.26,

1.11±0.31, 0.73±0.23, 0.73±0.26

for ANA in groups II, I, III and IV

respectively). These results are in

agreement with previous studies

showed that markers of systemic

inflammation like high-sensitivity

C-reactive protein (CRP), interleu-

kin (IL)-6 were higher in blood of

COPD patients than the ones

without COPD(17,2).

(2) were emphasized the impor-

tance of high CRP levels in COPD
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patients, confirming the systemic

inflammation in the stable phase

of the disease.

Studies of circulating CRP lev-

els in COPD demonstrated that

CRP was further elevated during

exacerbations, and it was found to

predict mortality(18). 

In addition,(13) reported that,

high sensitive-CRP level increased

in 53.8% of COPD patients. Where-

as high CRP levels were found

only in 26.2% of control group (p=

0.005). High CRP levels seemed to

be more prominent in GOLD stage

II patients. Their findings are

higher than that reported in the

present study (25% in stable

COPD patients compared to 5% in

control group). This variation can

be explained by different inclusion

criteria. In addition, they deter-

mined the high sensitivity CRP.

C-reactive protein reflects the

total systemic burden of inflam-

mation in several disorders and

has been shown to upregulate the

production of proinflammatory cy-

tokines(19). 

The reasons for the inverse as-

sociation between systemic in-

flammation and reduced pulmo-

nary function are not fully under-

stood, but several mechanisms

may be involved, e.g., reduced

lung function may be responsible

for the observed systemic inflam-

mation. Inflammatory lung or pul-

monary epithelial cells have been

shown to express CRP and IL-6
(20). Interleukin-6 may reach the

liver via the blood stream, stimu-

lating the production of CRP and

other inflammatory mediators by

the liver, sequentially activating

pulmonary inflammatory cells

during transit through the pulmo-

nary circulation(21,17). 

An alternative mechanism-reverse

causation-cannot be excluded:

high levels of cytokines and acute-

phase reactants in the peripheral

circulation may be a cause rather

than a consequence of poor lung

function. There is increasing evi-

dence that cytokines play a major

role linked to the activation of in-

flammatory cells and their adhe-

sion to the pulmonary capillary

endothelium, leading to changes

in endothelial function and in-

creases in pulmonary vascular fil-

tration(22).  Besides, it is known
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that COPD may even influence ve-

nous circulation. Thus, persis-

tence of systemic inflammation

may result in damage to the air-

ways, accelerating decline in FEV1

of COPD patients(23). 

Regarding ANA distribution, it

was positive in 24 cases out of 80

cases (30.0%) and there was sig-

nificant difference between stud-

ied groups (it was positive in

65.0%, 45.0%, 5.0% and 5.0% in

COPD exacerbation, stable COPD,

non COPD smokers and non-

smokers non COPD groups re-

spectively). These results are in

agreement with(11) who reported

that, a quarter and a third of pa-

tients with clinically stable COPD

have abnormal titers of circulating

ANA (34%), a prevalence much

higher than determined in healthy

controls (3%); and also higher

than that reported in previous

studies in the general population
(24). In 1976,(25) reported that

28% of 50 patients with ‘‘severe

chronic bronchitis,’’ most likely

what today would be called COPD,

had increased titers of circulating

ANA, a figure that was much high-

er than that determined simulta-

neously in age and sex-matched

‘‘non-bronchitic’’ controls (4%).

This study, however, has gone

mostly unnoticed to date. It is also

possible, as in fact our results

show, that not all patients with

COPD have evidence of autoimmu-

nity and that only a subset of

them develop it, as previously sug-

gested(26). Furthermore,(1) quanti-

fied the fraction of patients that

are positive for ANAs and other

autoantibodies, and investigated

which characteristic of the patient

population is associated with

higher ANAs. They found that 44%

of the patients with COPD were

ANA-positive, significantly more

than the prevalence of 22% in

controls. The presence of ANAs

was not associated with smoking

behavior. Among the patients with

COPD, higher ANAs were more of-

ten found in patients with low

BMI. 

A significant group of patients

with COPD has been reported to

carry serum autoantibodies

against elastin or antinuclear tar-

gets(3), whereas other reports have

not shown an antibody response

against elastin in patients with

COPD(5,27) reported that 68% of

47 patients with COPD were ser-



575575

Benha M. J.

Vol. 31  No 1  Jan.  2014

um positive for ANAs. 

It remains unclear how im-

mune tolerance is broken in pa-

tients with COPD and autoimmu-

nity against nuclear antigens

arises.(1) suggested that, the lung

B cells may play a role. They

showed for the first time that lung

B cells of patients with COPD pro-

duce antibodies that carry a high

frequency of positively charged

amino acids in the IgH-CDR3, a

feature which is also observed

with ANAs. They therefore hypoth-

esize that the development of

COPD is associated with infiltra-

tion of B cells in the lung that are

directed at infectious material or

residues of destroyed lung tissue.

B cell follicular structures then

arise in which germinal centres

can develop, enabling B cell iso-

type switching and affinity matu-

ration by somatic hypermutations.

With ongoing smoking, long-

term inflammation and increasing

lung damage in COPD, inflamma-

tory cells are exposed to nuclear

antigens derived from damaged

epithelial cells and probably many

other antigenic protein residues of

damaged cells and structures.

This exposure may last for years,

even after smoking cessation,  and

can cause the unintended recogni-

tion of (nuclear) antigens by so-

matically hypermutated antibod-

ies that were originally targeted to

non-self-antigens(28).  

(1) data thus suggest that B

cells in the lungs of patients with

COPD generate antibodies (or an-

tibody receptors) which share a

feature that is characteristic for

ANAs-positively charged residues

in the IgH CDR3 region, one of the

regions in antibodies that is criti-

cal for antigen binding. 

As smoking was found to be re-

lated to the prevalence of ANA in a

large cohort study of the general

(non-COPD) population and as

COPD is recognized mostly as a

smoking-related disease, one

might expect that the autoanti-

body levels are related to smoking

history in COPD as well(29).

In the present study, there was

significant association between

CRP and ANA with ECG changes,

but no association was found with

BMI. It had been reported that,

raised CRP relates to health stat-
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us, exercise capacity and body

mass index (BMI)(30) as well as

cardiovascular disease(31), indi-

cating a clear association with

both lung-related and systemic

features. On the other hand,(32)

reported that, twin studies show a

highly significant hereditable com-

ponent in base-line CRP values

that is independent of age and

BMI. These results are in agree-

ment with the present study.  

In short, results of the present

study showed increased levels of

CRP and ANAs in the serum of

COPD patients and correlated

with the severity of the disease.

These results confirmed the in-

flammatory and autoimmune na-

ture of COPD.    
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AbstractAbstract
Background:Background: Hepatitis C virus (HCV) is a public health problem and

is one of the main causes of chronic liver disease worldwide, with high
prevalence in Egypt. Toll-like receptors (TLRs) play an important role in
the immune system. Genetic variations in TLRs alters susceptibility to
infections. One   common   type   of these genetic variations is the single
nucleotide polymorphisms (SNPs). TLRs SNPs in patients with chronic
hepatitis C have shown different findings and results.

Objective:Objective: To assess the frequency of TLR2 Arg753Gln and TLR4
Asp299Gly, Thr399Ile polymorphisms among Egyptian children with
chronic hepatitis C, in comparison to healthy matched controls, and to
study the association of these polymorphisms with HCV infection and
response to treatment.

Methods:Methods: This is an observational case control study that was con-
ducted in Mansoura University Children's Hospital (MUCH) in compli-
ance with Department of Clinical Pathology and Insurance outpatient
clinic, from February 2012 through May 2013. The study included 100
Egyptian children with chronic hepatitis C (63% males) with mean age
of 13.01 years (±2.81 SD). In addition, 100 healthy Egyptian children
with matched age and sex were enrolled as control. Both groups were
subjected to clinical and laboratory assessments, with molecular diag-
nosis to detect TLR2 and TLR4 gene polymorphisms by using restriction
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IntroductionIntroduction
Hepatitis C virus is a hepato-

tropic non-cytopathic virus able to

evade immune system as mecha-

nism to persist in infected hosts
(1). It is a major cause of chronic

liver disease leading to progressive

hepatic fibrosis with long-term

progression to cirrhosis(2). The de-

velopment of hepatic fibrosis and

cirrhosis in patients with chronic

hepatitis C infection results from

inflammatory response. This pro-

cess is associated with marked in-

ter-patient variation, which is dif-

ficult to predict(3,4). 

Toll-Like Receptors are a class

of proteins that play a key role in

the  immune system. They recog-

nize structurally conserved mole-

cules derived from microbes. Once

these microbes have breached

physical barriers such as the skin

or intestinal tract mucosa, they

are recognized by TLRs, which ac-

tivate immune cell responses(5).

Toll-Like Receptors participate

in orchestrating the innate (and

subsequently adaptive) immune

responses against HCV(6). Experi-

mental studies revealed that

Arg753Gln SNPs impairs TLR2

recognition of HCV Core and non-

structural 3 proteins(7). TLRs pol-

ymorphism was found to influence

the fate of liver transplant for

chronic hepatitis C. The associa-

tion was assessed between SNPs

in genes that encode TLR2 and

TLR4 in a historical cohort of 92

liver transplant patients. Homozy-

gous TLR2 Arg753GLn polymor-

phism was associated with liver

allograft rejection and mortality(8).

Furthermore, TLR4 SNPs were

studied in relation with liver cir-

rhosis in patients with chronic

hepatitis C(9). There is significant

fragment length polymorphism (RFLP) technique. 
Results: Results: We found that, TLR2 Arg753Gln, TLR4 Asp299Gly were not

polymorphic at all, and TLR4 Thr399Ile polymorphism was low in fre-
quency (3 out of 100). 

Conclusion:Conclusion: we concluded that, racial difference could be found in
the frequency of TLR2 and TLR4 polymorphisms.

Keywords:Keywords: Toll-Like Receptor, Single nucleotide polymorphism, Mo-
lecular diagnosis.
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variability in the prevalence of TLR

SNPs in different populations,

probably due to evolutionary and

environmental pressures(10). 

Subjects and MethodsSubjects and Methods
This is an observational case

control study that was conducted

in MUCH in compliance with De-

partment of Clinical Pathology and

Insurance outpatient clinic, from

February 2012 through May 2013.

The study included 100 Egyptian

children with chronic hepatitis C

(63% males) with mean age of

13.01 years (±2.81 SD). In addi-

tion, 100 healthy Egyptian chil-

dren with matched age and sex

were enrolled as control. Patients

were recruited from outpatient

clinic in MUCH and Health Insu-

rance outpatient clinic. Healthy

controls were selected from chil-

dren attending MUCH outpatient

clinic for routine follow-up care.

Diagnosis of patients relied on

persistently positive anti-HCV an-

tibody and HCV RNA by PCR for

at least 6 months.  Patients with

decompensated cirrhosis, other

causes of liver damage, autoim-

mune or metabolic disorders, co-

infection with hepatitis B virus

and/or human immunodeficiency

virus and malignancy were ex-

cluded(11).

All studied groups were sub-

jected to history taking, physical

examination, laboratory evalua-

tions and molecular diagnosis to

detect TLR2 Arg753Gln and TLR4

Asp299Gly, Thr399Ile polymor-

phisms: DNA extraction, agarose

gel electrophoresis, polymerase

chain reaction of the extracted

DNA, RFLP technique(12). In addi-

tion, liver biopsy was done for all

patients. Eighty two out of 100 pa-

tients were treated with Peg-IFN

α-2b in a dose of 60 mcg/m2/

week given subcutaneously and ri-

bavirin 15 mg/kg orally per day in

2 divided doses. Treatment dura-

tion was 48 weeks. 

The polymorphism in TLR2

Arg753Gln locus is practically lim-

ited to G and A alleles. The pres-

ence of TLR2 alleles was identified

by the presence of a restriction

site for Aci I enzyme. Therefore, GG

wild genotype= band at 227 bp, AA

homozygous genotype= two bands

at 265 bp and 75 bp, and GA het-

erozygous genotype= 3 bands at

227 bp, 265 bp and 75 bp.
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The polymorphism in TLR4

Asp299Gly locus is practically lim-

ited to A and G alleles. The pres-

ence of TLR4 G allele was identified

by the presence of a restriction site

for Nco I enzyme, which cuts the

TLR4 G allele into two fragments,

223 and 26 bp, and leaves the

TLR4 A allele without cut giving a

band at 249 bp. Therefore, AA

wild genotype= one band at 249

bp, GG homozygous genotype= two

bands at 223 bp and 26 bp, and AG

heterozygous genotype= 3 bands

at 249 bp, 223 bp and 26 bp.

The polymorphism in TLR4

Thr399Ile locus is practically lim-

ited to C and T alleles. The pres-

ence of TLR4 T allele was identified

by the presence of a restriction

site for Hinf I enzyme, which cuts

the TLR4 T allele into two frag-

ments, 377 and 29 bp, and leaves

the TLR4 C allele without cut giv-

ing a band at 406 bp. Therefore, CC

wild genotype= one band at 406

bp, TT homozygous genotype= two

bands at 377 bp and 29 bp, and CT

heterozygous genotype= 3 bands

at 406 bp, 377 bp and 29 bp.

Statistical Analysis:Statistical Analysis:

Data was analyzed using SPSS

16. Normality of data was first

tested by one sample K-S test.

Parametric data were expressed in

mean ± standard deviation. Non

parametric data were expressed in

median. In addition, Mann-

Whitney was used to compare

continuous variables in two differ-

ent groups. Chi-square tests were

used to compare the categorical

variables between both cases and

controls.  P value <0.05 was con-

sidered as statistically significant.

ResultsResults
In our patients, there were no

clinical stigmata for chronic hepa-

titis. Liver function tests includ-

ing, SGPT, SGOT, bilirubin and al-

bumin were nearly normal. They

were normoglycemic. Serum alka-

line phosphatase, uric acid, creati-

nine and alpha fetoprotein were

average. 

Of 100 patients, 52 showed pol-

ymerase chain reaction less than

105 IU/ml, 41 were between 105 -

106 IU/ml, and only 7 were more

than 106 IU/ml. As regard histo-

logic activity grading within liver

biopsy, most of them were grade

A1 (63 patients), followed by grade

A2 (32 patients), then grade A3 (4
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patients), lastly grade A0 (one pa-

tient). Also, most of them in he-

patic fibrosis grading were grade

F1 (76 patients), followed by grade

F2 (17 patients), then grade F3 (4

patients), lastly grade F0 (3 pa-

tients).

Of 100 patients, 82 were treat-

ed. 49 (59.7%) of them showed

sustained virological response,

one (1.22%) relapsed and 32 (39%)

were non responder. 

We genotyped TLR2 Arg753Gln,

TLR4 Asp299Gly and TLR4

Thr399Ile. We found that TLR2

Arg753Gln, TLR4 Asp299Gly were

not polymorphic at all, only the

wild type GG and AA were detect-

ed respectively, and no other types

were found (Table 1). As regard

TLR4 Thr399Ile polymorphism,

the polymorphic T allele was de-

tected in 3 out of 200 allele in pa-

tients (1.5%) but not in controls.

Three patients has heterozygous

CT genotype (3%), while all con-

trols has the wild CC genotype

(Table 2) (Figure 1, 2).
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Fig.  1:  Fig. 1: TLR4 Thr399Ile polymorphism for patients by RFLP using Hinf I restriction
enzyme. DNA molecular weight marker XIII (50 bp ladder) in lane 1. The pres-
ence of two bands at 406 bp and 377 bp were interpreted as C/T allele (heter-
ozygous type) in lanes 4, 5, 6. The presence of one band at 406 bp in lanes 2,
3, 7, 8 were interpreted as C allele (wild type).

Fig.  1:  Fig. 1: TLR4 Thr399Ile polymorphism by RFLP using HinfI restriction enzyme. DNA
molecular weight marker XIII (50 bp ladder) in well 2. PCR product in well 1
was detected at 406 bp. Wells 3, 4, 5 shows one band at 406 bp and were in-
terpreted as C allele (wild type).
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DiscussionDiscussion
In our study, TLR2 Arg753Gln,

TLR4 Asp299Gly polymorphisms

were absent and TLR4 Thr399Ile

polymorphism was low in frequen-

cy. That was against studies done

in Caucasians, and similar to oth-

er studies done in Chinese and

Japanese. It should be noted that

the prevalence of TLR polymor-

phisms varies with ethnic groups.

TLRs SNPs in HCV have done pre-

dominantly in Caucasian patient

cohorts. TLR2 Arg753Gln, TLR4

Asp299Gly, and TLR4 Thr399Ile

were detected in approximately

10% of Caucasians, and were rare

or absent in Asian populations.

Frequencies of toll interleukin 1

receptor adaptor protein SNPs was

rare in Africa(13).

A study found that the com-

monly reported TLR SNPs in the

Western countries were absent in

their study group(14). Also, no het-

erozygous or homozygous SNPs in

TLR2 Arg753Gln, TLR4

Asp299Gly, and TLR4 Thr399Ile

were found in Chinese patients
(15,16,17). Of 411 Japanese sub-

jects, no TLR4 Asp299Gly or

Thr399Ile polymorphisms were de-

tected(18).

Among Caucasian subjects,

some studies had suggested that

the TLR4 polymorphisms was not

related to conditions such as

rheumatoid arthritis, myocardial

infarction, severity of atopy and

susceptibility to pulmonary tuber-

culosis(19,20,21,22). 

These conflicting results could

be explained by racial difference

and environmental pressures. In

addition, these polymorphisms

have no role in our patients with

chronic hepatitis C. However, this

does not mean that these poly-

morphisms itself does not play an

important role in HCV infection.

Conclusion Conclusion 
The frequency of TLR2

Arg753Gln, TLR4 Asp299Gly and

TLR4 Thr399Ile polymorphisms

seems to be absent or rare in our

population, and racial difference

could explain the variable frequen-

cy of these polymorphisms. 

Based on the absence or rarity

of TLR2 Arg753Gln, TLR4

Asp299Gly and TLR4 Thr399Ile

polymorphisms, they probably

have no role in HCV infection in

our population, and large scale
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studies in different areas of the

country on TLRs polymorphisms

are recommended, to map their

frequency and association with

HCV infection in Egypt.
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AbstractAbstract
Background:Background: While some studies in rats had linked warfarin therapy

to arterial calcification, arterial stiffening and systolic hypertension,
others in human reported no change in blood pressure by warfarin
treatment.

Aim:Aim: The aim of this study was to investigate the effects of warfarin
on blood pressure of experimental dogs, the isolated perfused blood ves-
sels of rat hind limb and the isolated rabbit's heart. Also, the effect of
warfarin on blood pressure in individuals with hypertension was exam-
ined.

Methods:Methods: The effects of warfarin on blood pressure in dogs either
alone or with drugs as acetylcholine, atropine, phenylephrine, adrena-
line and noradrenaline were examined. Also, the effects of warfarin on
isolated perfused blood vessels of rat hind limb and the isolated rabbit's
heart were investigated. Moreover, blood pressure in hypertensive indi-
viduals receiving warfarin treatment was measured. 

Results:  Results: Warfarin decreased blood pressure in dogs when given
alone or with acetylcholine, atropine, phenylephrine, adrenaline and
noradrenaline. Also, warfarin increased perfusion of blood vessels of rat
hind limb with no effects on isolated rabbit's heart. In human, no
change in blood pressure was reported in hypertensive patients receiv-
ing warfarin treatment.

Conclusion:Conclusion: While warfarin has an antihypertensive effect in experi-
mental animals which was neither muscarinic agonist nor alpha and
beta receptors blocker, we were not able to show the same effect in hu-
mans with hypertension.

Key Words:Key Words: adrenaline, atropine, blood pressure, warfarin.
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IntroductionIntroduction
Systolic hypertension is an im-

portant cardiovascular risk factor

in elderly patients, wherein elevat-

ed systolic blood pressure (BP) is

more reliable than diastolic BP as

a determinant of cardiovascular

risk(1). The pathogenesis of isolat-

ed systolic hypertension is closely

linked to arterial stiffness, which

is associated with calcification of

the arterial media(2). Aging, dia-

betes mellitus, and kidney disease

are the most prominent factors

that lead to increase collagen ac-

cumulation and calcification of the

vascular wall, the two key process-

es that lead to increased arterial

stiffness(3). These wall changes

lead to faster pulse wave conduc-

tion, amplified pulse wave reflec-

tion and abnormal diastolic decay

of the BP curve, resulting in high-

er systolic BP, lower diastolic BP,

and consequently higher pulse

pressure(4). Elevated pulse pres-

sure (PP) is an independent pre-

dictor of cardiovascular events(1).

Evidence has linked warfarin

therapy to arterial calcification,

arterial stiffening and systolic hy-

pertension(5). Warfarin causes in-

hibition of gamma carboxylation of

matrix GLA protein (MGP), a step

necessary for the activation of this

vitamin K-dependent protein with

important anti-calcifying activity
(6). Vascular calcification and sys-

tolic hypertension occur in rats

given high doses of warfarin, a

process presumed to be related to

warfarin’s inhibition of vitamin K

regeneration and thus low levels

of active MGP(7). 

There is preliminary evidence

from cross-sectional studies in

humans indicating that chronic

exposure to warfarin is associated

with increased calcification of the

coronary arteries and cardiac

valves(5). In order to define the

blood pressure effects of warfarin

in humans, a post-hoc analysis of

“Stroke Prevention in Non-

rheumatic Atrial Fibrillation” (SPI-

NAF) study was performed. This

study did not reveal any change in

BP in patients receiving warfarin

for atrial fibrillation(6). The aim of

the present work was to investi-

gate the effects of warfarin on the

blood pressure of experimental

dogs, the isolated perfused blood

vessels of rat hind limb and the

isolated rabbit's heart. Also, the

effect of warfarin on ABP parame-
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ters in individuals with hyperten-

sion was examined. 

Material and MethodsMaterial and Methods
(I) Animal experiments:(I) Animal experiments:

Chemicals  used:Chemicals used: Warfarin so-

dium (Vial containing 5 mg lyophi-

lized powder) was provided by

Bristol-Myers Squibb Pharma

Company, USA. Atropine was ob-

tained from Macfarlan Smith Ltd

Edinburg, UK. Adrenaline, nora-

drenaline, phenylephrine and ace-

tylcholine were purchased from

Sigma-Aldrich, (St. Louis, MO,

USA). 

Animals used and methods:Animals used and methods:

20 Mongrel dogs of either sex,

weighing 15-20 kg, were used for

recording blood pressure accord-

ing to method of McLeod(8). Each

dog was anesthetized by thiopen-

tal sodium (25mg/kg) intrave-

nously (IV) as induction, and then

anesthesia was maintained by

chlorase (80 mg/kg, IV). A midline

incision was made on the skin

starting from the lower end of the

larynx up to the upper end of the

thorax. Muscles were separated

along the midline, trachea was ex-

posed, tracheostomy was per-

formed and Y shaped tracheal

cannula was inserted into the tra-

chea to allow free breathing and to

provide artificial respiration with

the help of a respiratory pump.

The right carotid artery was ex-

posed, cannulated and connected

to a mercury manometer through

rubber tubing filled with 3% sodi-

um citrate as an anticoagulant.

The other end of the manometer

was provided with a floating cork

carrying a painter for recording

the changes in the ABP on a mov-

ing kymograph. Before the bulldog

clamp was removed 50 I.U/kg

heparin was injected into the arte-

rial cannula through the rubber

tubing to guard against blood clot-

ting. The femoral vein was ex-

posed by a midline incision on the

medial surface of the upper part of

the thigh. The venous cannula

was inserted, and connected with

a burette filled with warm saline.

Heparin was also injected into the

venous cannula to guard against

blood clotting. Drugs were injected

into the rubber tubing close to the

cannula and a constant volume of

saline was allowed to run every

time after the injection.

30 albino rats of either sex

weighing 200-250 g were used for
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assessment of the effect of the

drugs on the perfused blood ves-

sels of rat hind limb, according to

the method of Burn(9). The ani-

mals were killed by blow on the

head and cutting the throat. The

abdominal cavity was opened, the

rectum with superior and inferior

mesenteric arteries was divided

between ligatures and the intes-

tine above the rectum was re-

moved. A fine cannula was passed

into the aorta distal to the kidney.

The body wall of the rat was cut

transversely above the point of

cannulation. The hinder portion of

the rat was placed on a wire mesh

resting on a glass funnel. The can-

nula was connected though rub-

ber tubing to a reservoir delivering

the filtered warm oxygenated

mammalian Ringer-Locke solution

at a constant pressure. The tem-

perature of the perfusing solution

was thermostatically controlled and

adjusted at 37°C. When the vessels

of the rat were perfuse and the

perfusate became clear as in the

reservoir, the perfusate leaving the

vein was counted through photoel-

ecetric drop counter (UGO Basile,

Italy) for 5 min and the mean per

min was calculated. Drugs were

injected into the rubber part just

proximal to the cannula.

10 rabbits of either sex weigh-

ing 1.5-2 kg were used for record-

ing the effect of the drugs on the

isolated rabbit's the heart. These

animals were allowed free access

of food and water. The rabbit was

sacrificed; its chest wall was

opened. The heart was dissected

and the fat and connective tissue

were removed. The heart was ex-

cised along with an attached

length of at least 1cm aorta and

then rapidly removed(10) and

placed in dish containing mam-

malian Ringer-Locke’s solution

which has the following composi-

tion in g/L (sodium chloride 9.0,

potassium chloride 0.42, calcium

chloride 0.24, sodium bicarbonate

0.5 and dextrose 1.0). The temper-

ature was adjusted at 37°C and

pH at 7.4. The heart was then

gently squeezed several times so

as to expel as much blood as pos-

sible. The aorta was dissected free

and cut just below the point

where it divides. The heart was

then transferred to the Langen-

dorff perfusion apparatus where

the aorta was cannulated to 5ml

cannula. The cannula was then

connected to a reservoir delivering
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oxygenated mammalian Ringer-

Locke’s solution at a thermostati-

cally constant temperature (37°C).

A hook was then passed through

the ventricular wall and was at-

tached to a lever for recording ven-

tricular contractions (cm) and

heart rate (beats/min), on a slowly

moving smoked drum. 

All animal procedures were per-

formed in accordance with proto-

cols approved by the Medical Re-

search Ethics Committee of

Mansoura University, Egypt. All

experiments conform to the 'Euro-

pean Convention for the Protec-

tion of Vertebrate Animals used

for Experimental and other Scien-

tific Purposes' (Council of Europe

No 123, Strasbourg 1985). 

Experimental protocols:Experimental protocols:

I.  Effect  of  warfarin  on  bloodI. Effect of warfarin on blood

pressure of dogs:pressure of dogs:

1. Repeated doses of warfarin

were administered IV (every dose

was dissolved in 100 µl distilled

water) starting from 5 µg/kg to

320 µg/kg according to the dose

response curve to choose the ef-

fective dose.

2. Warfarin was injected IV in a

dose of 50 µg/kg and the same

dose was repeated after 5 minutes

followed by acetylcholine (1 µg/kg)

then atropine (0.2 mg/kg) followed

by acetyl choline (1 µg/kg) then

warfarin (50 µg/kg).

3. Warfarin was administered

IV in a dose of 50 µg/kg followed

by phenylephrine (1µg/kg) then

warfarin (50 µg/kg) followed by

phenylephrine (1µg/kg). The same

steps were done with adrenaline

(1µg/kg).

4. Induction of hypertension

was carried out using norepineph-

rine (NE) infusion in anaesthetized

dog over a period of 60 minutes in

a dose of 4µg/minute. After initial

elevation of blood pressure (1 min-

ute), NE infusion then stopped

and warfarin (50µg/kg) IV was giv-

en, then administration of NE is

continued.

II.  Effect  of  warfarin  on  per-II. Effect of warfarin on per-

fused  hind  limb  of  rats:  fused hind limb of rats: Control

group (n=6) were given 1 cc dis-

tilled water. The perfusate was

counted for five minutes. Warfarin

was administered in different dos-

es ranging from 50-400 µg/kg,

each dose was administered in a
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separate preparation and the per-

fusate was collected every five

minutes. The maximum effect was

obtained after 1 hour and the

mean was determined. 

III.  Effect  of  warfarin  on  iso-III. Effect of warfarin on iso-

lated  perfused  rabbit's  heart:lated perfused rabbit's heart:

Warfarin was administered in dif-

ferent doses ranging from 10 µg to

320 µg and every dose was dis-

solved in 100 µl acetone.

(II) Clinical part:(II) Clinical part:

Design and SubjectsDesign and Subjects

This is a study of 160 patients,

100 males and 60 females, 70

years or older with hypertension

who had received chronic warfarin

therapy for 2 years, and 160 age-

matched control subjects with hy-

pertension who never received

warfarin. The indications for war-

farin therapy were atrial fibrilla-

tion (75%), deep venous thrombo-

sis and pulmonary embolism (8%)

and cardiomyopathy with poor

ejection fraction (3%).

We identified patients exposed

to warfarin using the log of all en-

rollees in the outpatient clinics at

Special Internal Medicine Hospi-

tal, Mansoura University, Man-

soura, Egypt between January

2010 and December 2012 who

had been on continued warfarin

treatment, thus representing at

least 2 years of exposure to war-

farin. We screened 2200 records,

of which 160 subjects fulfilled in-

clusion criteria.

Control subjects were identified

from the outpatient clinics at Spe-

cial Internal Medicine Hospital,

Mansoura University, Mansoura,

Egypt. We matched patients to the

warfarin-treated individuals using

a 1:1 ratio. For each warfarin sub-

ject we selected the first patient

with the same age until all warfar-

in subjects had a matched con-

trol. 

In order to be included in the

study, subjects had to have at

least one recorded BP value in the

outpatient clinics at Special Inter-

nal Medicine Hospital between

January 2010 and December

2012. Subjects were excluded if

they had a history of hospitaliza-

tion during the time of data collec-

tion (as the intercurrent illness

could have an independent effect

on blood pressure); had end-stage

renal disease on dialysis or a his-
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tory of cardiac valve replacement

(as these conditions are associated

with vascular calcification). 

Measurements:Measurements:

The average BP values were ob-

tained over a period of 12 months

(January 2013 - December 2013).

We collected relevant information

including demographics and bio-

metric data. We reviewed progress

notes and laboratory records in

the medical record to abstract

data focused on existing cardio-

vascular disease (coronary artery

disease, congesting heart failure,

cerebrovascular disease,  periph-

eral  vascular disease), cardiovas-

cular risk factors (smoking, lipid

profile), duration of hypertension,

and the total number of visits with

a recorded BP value during the 12

month period.

The use of antihypertensive

medications was recorded accord-

ing to the Defined Daily Doses

(DDD) method based on the World

Health Organization Collaborating

Centre for Drug Statistics Metho-

dology (WHO-CCDSM: http://

www.whocc.no/atcddd). In this

system, the most common daily

dose of an agent is given the value

of 1. For the sake of illustration, a

DDD value of 1 for some of the

most commonly used drugs in our

study are: hydrochlorothiazide 25

mg/day, lisinopril 10 mg/day, fe-

lodipine 5 mg/day, and atenolol 75

mg/day. Fractions and multiples are

calculated according to this value.

The WHO-CCDSM website has up-

to-date definitions for all anti-

hypertensive drugs in clinical use.

We also collected data on the

indication for warfarin use, dura-

tion of exposure (in years), and

target international normalized ra-

tio (INR), all of which were in the

2.0-3.5 range. Renal function was

estimated based on serum creati-

nine, age and body weight using

the Cockcroft-Gault formula(11). 

Informed consent was taken

from all subjects and patient ano-

nymity is preserved. In addition,

this study has been approved by

Medical Research Ethics Commit-

tee of Mansoura University, Egypt

and conforms to the provisions of

the Declaration of Helsinki in 1995

(as revised in Edinburgh 2000).

Statistical  analysis:Statistical analysis: The data

were presented as mean±standard
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error of mean (SEM). Student t-

test was used for comparisons be-

tween groups.

ResultsResults
(I) Animal experiments:(I) Animal experiments:

1.  Effect  of  warfarin  on  blood1. Effect of warfarin on blood

pressure  of  dog  (Figure  1):pressure of dog (Figure 1): War-

farin has hypotensive action on

blood pressure of dog.

2.  Effect  of  atropine  on  the2. Effect of atropine on the

hypotensive  action  of  warfarinhypotensive action of warfarin

(Figure  2):(Figure 2): when warfarin is ad-

ministered IV, in a dose of 50 µg/

kg in the dog and the same dose

was repeated after 5 minutes, it

produced a hypotensive effect. Ac-

etylcholine in a dose of 1 µg/kg IV

produced hypotension. Atropine

IV, in a dose of 0.2 mg/kg pro-

duced hypotension due to cutane-

ous vasodilatation. A test dose of

acetylcholine 1 µg/kg produced no

hypotensive effect denoting full at-

ropinization and blockade of mus-

carinic receptors. The same dose

of warfarin produced the same

control hypotensive effect after

blockade of muscarinic receptors

denoting that this compound is

not a muscarinic receptor agonist.

3.  Effect  of  warfarin  on  the3. Effect of warfarin on the

hypertensive  effect  of  pheny-hypertensive effect of pheny-

lephrine  and  adrenaline  (Figurelephrine and adrenaline (Figure

3):3): Warfarin given IV to the dog in

a dose of 50 µg/kg produced hy-

potension. Phenylephrine (1 µg/

kg, IV) produced hypertension in-

dicating intact alpha receptors in

the dog. Warfarin given IV to the

dog in a dose of 50µg/kg given af-

ter phenylephrine produced hypo-

tension. Phenylephrine in a dose

of 1 µg/kg given IV, after warfarin

produced the same hypertensive

effect denoting that warfarin has

no alpha blocking effect. In addi-

tion, adrenaline in a dose of 1 µg/

kg after warfarin injection pro-

duced hypertensive effect due to

alpha and beta agonist effects.

Warfarin given IV to the dog in a

dose of 50 µg/kg after adrenaline

produced hypotension. Adrenaline

in a dose of 1 µg/kg after warfarin

injection produced the same hy-

pertensive effect in step before, de-

noting that warfarin is neither al-

pha nor beta blocker.

4.  Effect  of  warfarin  on  sus-4. Effect of warfarin on sus-

tained  hypertension  induced  bytained hypertension induced by

NE  infusion  (Figure  4):  NE infusion (Figure 4): Warfarin

produced antihypertensive effect

on sustained hypertension in-

duced by NE. 
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5.  Effect  of  warfarin  on  per-5. Effect of warfarin on per-

fused hind limb of rats (Table 1):fused hind limb of rats (Table 1):

Warfarin produced a significant

increase in the rate of perfusion of

hind limb of rats.

6. Effect of warfarin on isolat-6. Effect of warfarin on isolat-

ed  perfused  rabbit's  heart  (Fig-ed perfused rabbit's heart (Fig-

ure 5): ure 5): Warfarin in different doses

used has no effect on isolated rab-

bit's heart.

(II) Clinical part:(II) Clinical part:

Warfarin-treated patients re-

ceived two years of continuous

warfarin treatment.  Indications

for warfarin therapy included atri-

al fibrillation (120 patients, 75%),

recurrent thromboembolic events

(16 patients, 10%), stroke (20 pa-

tients, 12.5%), cardiomyopathy or

intracardiac thrombus (4 patients,

2.5%). The general characteristics

of the population are listed in ta-

ble 2. As is readily apparent, this

is a population characterized by

older age, obesity and a high bur-

den of comorbidity. The warfarin-

treated group had a substantially

higher prevalence of coronary dis-

ease and congestive heart failure.

BP levels, antihypertensive

drug use and numbers of visits

during the observation period are

displayed in table 3. No difference

in BP or dose of antihypertensive

drugs (both by DDD and absolute

numbers) was observed between

the 2 groups.  
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Fig. 1: Fig. 1: Dose response curve of warfarin showing the effect on blood pressure in dogs.
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Fig. 2: Fig. 2: Effect of warfarin on blood pressure in dogs after atropine and acetylcholine.

Fig. 3: Fig. 3: Effect of warfarin on the hypertensive effect of phenylephrine and adrenaline.

Fig. 4: Fig. 4: Effect of warfarin on noradrenaline induced hypertension.

Fig. 5: Fig. 5: Effect of different doses of warfarin on isolated rabbit's heart.
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DiscussionDiscussion
Although the blood vessels are

exposed to high pressures in hy-

pertension, the main complica-

tions of hypertension (stroke and

myocardial infarction) are para-

doxically thrombotic rather than

haemorrhagic(12). In keeping with

Virchow’s triad, patients with hy-

pertension do demonstrate abnor-

malities of vessel wall (endothelial

dysfunction or damage), blood

constituents (abnormal levels of

haemostatic factors, platelet acti-

vation and fibrinolysis) and blood

flow (rheology and flow reserve),

suggesting that hypertension does

confer a prothrombotic or hyper-

coagulable state. These abnormal-

ities appear to be related to target

organ damage and long-term prog-

nosis and are altered by treat-

ment. The observation that satis-

factory blood pressure reduction

with non-drug intervention and

with various classes of antihyper-

tensive drugs does not lead to an

equal reduction in heart attacks

and strokes may be due in part to

unfavourable effects on the hyper-

coagulable state in hypertension
(13). Therefore, we examined the

effect of warfarin, an anticoagu-

lant, on blood pressure to provide

a drug which is valuable in both

hypertension and hypercoagulabil-

ity.

The results of the present work

showed that warfarin decreased

blood pressure in the dogs (Figure

1). The same dose of warfarin pro-

duced the same control hypoten-

sive effect after blockade of mus-

carinic receptors denoting that

this compound is not a muscarin-

ic receptor agonist (Figure 2). On

the other hand, phenylephrine in

a dose of 1 µg/kg given IV, after

warfarin administration produced

the same hypertensive effect as

shown before its administration,

denoting that warfarin has no al-

pha blocking effect (Figure 3).

Also, adrenaline in a dose of 1 µg/

kg after warfarin injection pro-

duced the same hypertensive ef-

fect as in step before its adminis-

tration, denoting that warfarin is

neither alpha nor beta blocker

(Figure 3). In addition, warfarin

produced antihypertensive effect

on sustained hypertension in-

duced by noradrenaline infusion

(Figure 4). Moreover, warfarin pro-

duced a significant increase in the

rate of perfusion of hind limb of

rats (Table 1). The absence of in-
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hibitory effect of warfarin on the

isolated rabbit's heart (Figure 5) is

useful as it will provide us with

antihypertensive compound with-

out deleterious effect on the heart.

Thus, the antihypertensive effect

of this compound may be due to

direct vascular smooth muscle re-

laxant effect. 

Based on the experimental

findings of the current work, we

investigated whether the use of

warfarin causes decreased blood

pressure in patients with hyper-

tension. Our results show that

long-term (average 2 years) war-

farin therapy in old hypertensive

patients did not result in a change

in BP or Pulse pressure. Contrary

to our results, Khan et al.(14) re-

ported that warfarin has a hyper-

tensive effect as it causes vascular

calcification and arterial stiffness.

They explain the effects of warfar-

in on the arterial wall by extracel-

lular matrix (ECM) calcification, a

process that is regulated by a

number of factors. One such fac-

tor is matrix GLA protein (MGP)

which, when absent in the MGP

knock-out mouse, results in se-

vere arterial calcification and

death due to aortic rupture(15).

MGP is a 10kDa protein secreted

by vascular smooth muscle cells,

macrophages and chondrocytes.

Activation of MGP involves gamma

carboxylation of five glutamate

residues to form calcium-binding

Gla residues, a process that is vi-

tamin K-dependent.  In presence

of warfarin, MGP remains inactive

favoring calcification of ECM, es-

pecially vascular smooth muscle

in larger vessels(16). These pro-

calcifying effects have been cor-

roborated by some laboratories
(7,17) and were further translated

into hypertensive effects by Essali-

hi et al.(7) who established that

treatment of Wistar rats with war-

farin resulted in a phenotype of

increased aortic calcification, aor-

tic collagen-to-elastin ratio, aortic

stiffness (measured by pulse wave

velocity), and isolated systolic hy-

pertension(7). 

Schurgers et al(18) found more

than a two-fold increase in cal-

cium content in aortic valves  re-

moved  from  patients  who  had

previously received warfarin com-

pared with patients who had never

received warfarin. Likewise, Koos

et al.(5) recently reported in-

creased coronary calcification (by
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multislice spiral computer tomog-

raphy) in patients treated with

warfarin for at least six months

compared with controls(5). These

studies did not report on BP or ar-

terial function. In that sense, the

analysis of SPINAF was the first

report on the impact of warfarin

on BP(6). In that randomized, pla-

cebo-controlled clinical trial in-

volving 525 patients with atrial

fibrillation, warfarin did not result

in increased BP in the overall

group analysis(6). In contrast, the

results of the present work

showed no changes in blood pres-

sure in hypertensive patients re-

ceiving warfarin (Table 3). 

Several possibilities may ex-

plain the different results. First, it

is possible that the older age of

our patients may have obscured

the effects of warfarin on BP. Price

et al.(19) demonstrated that older

rats (42 days old) were found to

have less calcification than young-

er animals (20 days old), and 10-

month old rats did not have any

evidence of warfarin-induced cal-

cification in the carotid artery or

aortic heart valves(19). However,

the average age of subjects in the

Koos’ and Schurgers’ studies was

71 and 73 years, respectively
(5,18). Therefore, it is not clear

that age is a relevant factor in hu-

mans, at least for calcification.

Since we did not have an objective

measure of arterial calcification or

stiffness, we cannot conclude that

warfarin does not cause vascular

calcification leading to arterial

stiffening in humans, but appar-

ently, this does not readily trans-

late into worse systolic BP or PP.

Another possibility is that MGP

might not be important in calcifi-

cation of human arterial system

as compared to rats. Patients with

Keutel syndrome who lack MGP

have extensive cartilaginous calci-

fication but their vascular tree is

not severely affected and these pa-

tients do not develop hyperten-

sion(20). However, long- term fol-

low-up of a patient with Keutel

syndrome did reveal extensive cal-

cification of coronary, hepatic, re-

nal and cerebral arteries, but un-

fortunately there was no mention

of the aorta or its major branches
(21). The precise role of MGP in

humans remains to be further de-

fined. 

Dose may also have affected

the results. Rat studies use a larg-
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er dose as compared to humans.

Also, our study included predomi-

nantly elderly Egyptian subjects,

thus we cannot generalize our re-

sults to other populations. Mineral

metabolism is regulated by multi-

ple factors that include the levels

of calcium, phosphorous and vita-

min D. We could not look at these

factors, as data were not available

for the entire population. In addi-

tion, we did not exclude anyone

based on the medical history sig-

nificant for musculoskeletal ill-

ness e.g. Paget’s disease and sec-

ondary hyperparathyroidism that

have been known to affect soft tis-

sue calcification. 

In  conclusion:In conclusion: While warfarin

has an antihypertensive effect in

experimental animals which is

neither muscarinic agonist nor al-

pha and beta receptors blocker,

we are not able to show the same

effect in humans with hypertension.
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AbstractAbstract
Background:Background: Egyptian population, with the highest prevalence of

HCV in the world, provides a unique opportunity to clarify this issue.
Aim:Aim: to assess HRQOL in Egyptian patients with HCV-related chron-

ic liver disease and identify possible relationships between HRQOL with
either demographic or laboratory parameters in these patients.  

Methods:Methods: A cross sectional study was carried out on adult HCV pa-
tients attending the Tropical Medicine Department, Faculty of Medicine,
Mansoura University. They fill the questionnaire that ask about, Socio-
demographic characteristics, impact of HCV on lifestyle and HRQOL.
Through clinical examination and investigations were done for all pa-
tients.

Results:Results: 560 patients with complete data were included in the study;
their mean age was 48.9±10.7 years. The most affected domain of SF-36
score was bodily pain (97.70%). Male gender, Rural, illiterates, unem-
ployed and low income patients were associated with a low score in
most of the domains. ALT, AST and albumin were positively correlated
whereas INR showed negative correlation with most of the domains.
Classification and age were the most common independent predictors. 

Conclusion: Conclusion: Our findings give a clear picture of the magnitude of the
impact of HCV on HRQOL among Hepatitis C patients from which bodi-
ly pain and social functioning were the most affected, also strongly sup-
port the need to offer adequate information and provide educational
programs for patients. 

Key words: Key words: Quality of life, HCV, Cirrhosis, Child-Pugh classification.
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IntroductionIntroduction
The world Health Organization

(WHO) has declared chronic liver

disease as a global health prob-

lem. The prevalence of HCV infec-

tion is approximately 3% world-

wide (170 million people).1

Countries with high rates of

chronic infection are Egypt (15%),

Pakistan (4.8%) and China

(3.2%).2 The majority (85%) of pa-

tients infected with hepatitis C vi-

rus (HCV) develop the chronic

form of the disease, which in 20-

30% of cases will evolve to cirrho-

sis, liver failure or hepatocellular

carcinoma, after several decades.3

QOL is a complex concept in-

volving patient’s perception of his/

her ability to perform functions

such as work, but also comprises

the physical effects of the illness

and concomitant psychological

conditions, anxiety, depression,

and feeling of hopelessness.4 Oth-

er related issues are studied such

as sexual problems, relationships

with his/her family, friends and

the healthcare team.5 QOL is a

popular term that conveys an

overall sense of well-being, includ-

ing aspects of happiness and sat-

isfaction with life as a whole. It is

broad and subjective rather than

specific and objective.6 The con-

cept of HRQOL refers to the im-

pact of health and illness on an

individual's QOL.7

In early stages, liver disease pa-

tients show few or non-specific

symptoms, therefore reporting in-

significant effects on HRQOL. As

the disease progresses to cirrhosis

and complications arise (ascites,

muscle cramps, fatigue etc.) indi-

viduals report noteworthy effects

on HRQOL.8 However several

studies reported that patients with

chronic HCV have a significant re-

duction in their HRQOL that is

not related to the severity of the

liver disease.9 In fact many HCV

patients have a previous or ongo-

ing addiction and/or psychiatric

problems, reflected in lower

HRQOL. In addition, the majority

of HCV patients have a lower so-

cial economic status compared to

the general population. Others

suggest that HCV may act within

the central nervous system.10 Per-

haps due to HCV brain coloniza-

tion or to systemic activation of

cytokines which, in turn, influ-

ence brain cytokine production

and neurotransmission.11 Moreo-
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ver, fatigue, malaise, depression

and cognitive impairment and all

neuropsychiatric disorders are

among the most common com-

plaints of patients with chronic

hepatitis C and occur indepen-

dently of liver disease or treatment

status.12 Recent studies have

demonstrated through cerebral

magnetic resonance images of ab-

normal cerebral metabolism and

cognitive impairments in patients

with chronic hepatitis C.13

HRQOL can be measured by ge-

neric and disease specific meas-

ures. The Medical Outcomes

Study Short Form-36 (SF-36) is

currently the most used instru-

ment worldwide, and a shorter

version is available (SF-12).14

Our aim of this study was to

assess HRQOL in Egyptian pa-

tients with HCV-related chronic

liver disease and identify possible

relationships between HRQOL

with  either  demographic  or  la-

boratory parameters in these pa-

tients. 

                                     

Subjects and MethodsSubjects and Methods
This cross sectional study was

carried out on adult HCV patients

(≥18yrs) of both gender selected

from Outpatient and Inpatient

Clinics at Tropical Medicine De-

partment, Faculty of Medicine,

Mansoura University.

Sample size: was calculated on-

line (www.dssresearch.com). A pi-

lot study was done on 50 hepatitis

patients, from which the mean of

the total score was found to be

55.1±26.3 and by considering the

worst expected as 56.1, the sam-

ple size was 446 with 95% confi-

dence level and 80% study power.

These study included 600 patients

with chronic liver disease due to

hepatitis C virus (diagnosis of

HCV based on positive HCV anti-

bodies and positive HCV-RNA by

PCR), but patients with other

causes of chronic liver disease

(positive HBsAg, Autoimmune

hepatitis, metabolic, cholestatic,

alcoholic), language or cognitive

difficulties that prevented reliable

completion of the questionnaire

were excluded. The patients were

given brief explanations of the ob-

jectives of the questionnaire. Pa-

tients were also assured of their

anonymity and the confidentiality

of their responses. 40 of them

were excluded because they had

incomplete data. 
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Measures and data management:Measures and data management:

All Hepatitis C patients of the

study sample were subjected to a

precoded interview questionnaire.

The questionnaire was answered

within 30 minutes and completed

in the same visit. This question-

naire used to identify the following

data: Socio-demographic charac-

teristics include name, gender,

age, residence, occupation,   edu-

cation, and family income.

Through clinical examination, rou-

tine laboratory investigations, ab-

dominal ultrasound were done for

all patients. The severity of liver

disease was assessed by Child-

Pugh classification that is based

on (two clinical data)  ascites and

encephalopathy and (three labora-

tory findings) Albumin g/dl , Bilir-

ubin mg/dl and INR, it is classi-

fied as Child A score (5-6), Child B

score (7-9) and Child C score (10-

15). This Child-Pugh classification

were performed for cirrhotic pa-

tients only (Group11 and

Group111). Generic Health-

Related Quality Of Life assess-

ment, SF-36 was used specifically

to measure eight health domains:

physical functioning (PF), (10

items), role limitations due to

physical problems (RP), (4 items),

bodily pain (BP), (2 items), general

health (GH), (5 items), Energy/

Fatigue (E/F), (4 items), social

functioning (SF), (2 items), role

limitations due to emotional prob-

lems (RE), (3 items), and emotion-

al wellbeing (EW) (5 items). On the

basis of these separate subscales,

component summary scores can

be calculated to provide a global

measure of physical (Physical

Component Summary score, PCS)

and mental functioning (Mental

Component Summary score,

MCS), respectively. The scale

scores range from 0 to 100, with

higher scores indicating a better

health status (Guyatt,1993).

A modification applied to the

SF-36 such as simplify the Arabic

version tool language to be better

understandable for the local re-

spondent’s culture. Total generic

HRQOL score was obtained by

summing the scores of the eight

domains,   higher score indicates

better Generic HRQOL.

Statistical techniques:Statistical techniques:

The completed questionnaire

were subjected to revision and the

collected data were coded, pro-

cessed and analyzed through
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SPSS (Statistical Package for So-

cial Sciences) (Standard version

release 16.0). K-S was used to test

the normality of different parame-

ters. A descriptive analysis of the

collected data was done in the

form of frequencies and percent.

Mann Whitney U test and Kruskal

Wallis test used to analyze the re-

lation between domains of the

quality of life and different vari-

able. Correlation between domains

of the quality of life, age and la-

boratory investigations was exam-

ined by Spearman's correlation co-

efficient. The multiple linear

regressions were used to assess

predictors of SF-36 parameters.

Variables were retained in the fi-

nal models if they were signifi-

cantly associated with the SF-36

parameter being tested. P≤0.05

was chosen as the level of statisti-

cal significance.

ResultsResults
560 patients with complete

data were included in the study;

their mean age was 48.9±10.7

years. Male and female patients

accounted for 55.5% and 44.5%;

respectively. About 50.2% of these

patients were from rural areas ver-

sus 49.8% from urban areas. 37%

were illiterate, 66.8% of our group

had no enough income with 35.9%

of them were not working (table 1).

The most affected domain of SF-

36 score was bodily pain (97.70%)

followed by social functioning

(94.30%) and role limitation due

to emotional factor (90.40%). The

least affected was energy domain

(23.60%) as shown in (figure 1). 

Several demographic factors

were studied to see if there was

any association with SF-36 scores.

Male gender was associated with a

low score in the following areas:

PF (P=.001), RP (P=.017), RE

(p=0.022), E/F (P=.001), and BP

(P=.043), PCS (p=0.002), MCS

(0.001). Rural patients showed

significant lower scores than ur-

ban patients regarding most of the

domains except E/F, EW, and GH

which were significantly higher

among them. Increasing level of

education was associated with

higher scores where illiterates

achieved the lower scores in PF

(P<.0001), RP (P<.0001), RE

(P<.0001), SF (P<.0001), and BP

(P<.0001), PCS (P<.0001), MCS

(P<.0001). Employment was asso-

ciated with a higher score in PF
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(P<.0001), RP (P=.001), SF

(P<.0001), and BP (P<.0001), PCS

(P<.0001), MCS (P<.0001). Em-

ployment was associated with a

higher score in PF (P<.0001), RP

(P=.001), SF (P<.0001), and BP

(P<.0001). Low income was asso-

ciated with a low score in the fol-

lowing areas: PF (P<.0001), RP

(P<.0001), SF (P<.0001) and BP

(P<.0001), PCS (P<.0001). 

Regarding the severity of liver

disease based on Child's-Pugh

classification for cirrhotic patients,

it was evident in this study that

235 (42.3%) had no cirrhosis, 141

(25.2%) had Child's A patients, 85

(15.2%) Child's B pa tients, and

99 (17.3%) had child's C patients. 

As regard SF-36 scores and se-

verity of chronic liver disease Ta-

ble (3), all domains, PCS and MCS

were significantly affected among

different studied groups (p<0.001),

comparison of eight domains, PCS

and MCS scores of SF-36 between

non cirrhotic (patients chronically

infected with HCV) and child's A

patients did not show any statisti-

cally significant difference

(p>0.05), however there was sta-

tistically significant difference be-

tween these non cirrhotic patients

and both  child' B and child' C

(p<0.001) except for GH where the

significance was detected between

non cirrhotic and child' C pa-

tients. Also we found statistically

significant difference in SF-36 do-

mains, PCS and MCS between

compensated cirrhotic patients

(child's A) and decompensated cir-

rhotic patients (both child's B and

child's C) p<0.001 except for EW

and GH where the significance

was detected between (child's A)

and (child's C) patients only.  At

the same time between patients

with advanced liver disease

(child's B and child' C), PCS and

the domains of SF-36 scores

showed statistically significant dif-

ference (p<0.05) except EW and GH.

As regard correlation between

laboratory findings and domains

of SF-36. ALT was positively corre-

lated with PF, RP, RE, SF, BP,

PCS and MCS with statistical sig-

nificance (p<0.001) but only nega-

tively correlated with E/F. At the

same time, AST correlated posi-

tively with all the domains except

E/F, EW and GH (P<0.001). There

were significant positive correla-

tion (p<0.001) between albumin
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EW, SF, and BP. Bilirubin only

correlated positively with EW and

BP (r=0.054 and 0.237 respective-

ly) and negatively correlated with

E/F (r=-0.345). Whereas INR showed

significant negative correlation with

most of the domains (p<0.001) ex-

cept for RP, RE and PCS.

Age showed significant negative

correlation with most of the do-

mains except E/F, EW and GH

which showed significant positive

correlation (p<0.001) (Table 4).

There are independent predic-

tors for worsening of HRQOL in

different domains. Using linear re-

gression analysis, it is evident that

classification and age were the

most common independent vari-

able where classification was neg-

atively associated with all domains

in patients with HCV however age

was associated negatively with

most of the domains except E/F,

EW and GH which was positively

associated with them.  Gender is

an independent predictor for wors-

ening of HRQOL only in (EW) do-

main. Residence is an indepen-

dent predictor for worsening of

SF-36 in the following domains;

(BP), (SF) and (PCS) score

(p<0.000). Income is a predictor

for worsening of SF-36 score in

(GH), (E/F) domain and MCS

(p<0.000).  Education is an inde-

pendent predictor for worsening of

SF-36 score in (RE) domain only

(p<0.000). AST is a predictor for

worsening of RE, E/F, EW, GH

and PCS domains (p<0.000). ALT

is a predictor for worsening of SF-

36 score in GH and EW domain

(p<0.000). INR only detected as a

predictor for SF.
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DiscussionDiscussion
Egyptian population, with the

highest prevalence of HCV in the

world, provides a unique opportu-

nity to clarify this issue. We

looked for potential confounding

factors for SF-36, PCS and MCS

score among chronic HCV infected

patients. Socio-demographic vari-

ables might be predictors of SF-36

score of quality of life in individual

chronically infected with HCV. In

this study, rural residence showed

significant association with the

worsening of SF-36 score in most

of the domains, PCS and MCS

scores (p<0.05), using linear re-

gression analysis residence is an

independent predictor for worsen-

ing of SF-36 in the following do-

Fig. 1: Fig. 1: Description of the normal and impaired domains among the studied group.
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mains; pain, social and PCS score

(p<0.001), these findings were in

agreement with Strauss and Dias

Teixeira,15  and Almaza et al,16

who mentioned that inhabitant of

rural area in Egypt had a very low

quality scores. The impairment of

HRQL among patients from rural

areas could be more obvious be-

cause the agricultural work re-

quired more physical performance

which makes patients exhausted,

also HCV chronic liver diseases

treatment is expensive and most

of them can’t afford. Illiteracy

among the studied groups showed

statistically significant reduction

in the majority of SF-36 scores

(p<0.001), using linear regression

analysis education is an indepen-

dent predictor for worsening of

SF-36 score in role due to emo-

tional factor domain only

(p<0.000), the results of this study

were not agree with Almaza et

al,16. Also El-Seoud et al,17 found

that QOL of highly educated pa-

tients was more impaired in physi-

cal functioning and role limitation

attributed to physical and emo-

tional problems. In general popu-

lation, low education could be one

of the most important predictor of

QOL in both physical and psycho-

social domains.18

As regard correlation between

age and SF-36 score, PCS and

MCS the current study showed

significant negative correlation ex-

cept in energy/fatigue, emotional

wellbeing and general domain, us-

ing linear regression analysis, it is

evident that age is a strong predic-

tor for worsening of HRQOL in all

domains (p<0.001). These is in

agreement with Minola et al,19

and Bezemer et al,20 which stated

that subjects infected with HCV at

younger age have better outcomes.

However Sinakos et al,21 previ-

ously confirmed the positive corre-

lation between age and emotional

wellbeing. 

Regarding gender HRQOL more

affected in male than female, this

result is in contrast to what found

by Bezemer et al,20 who stated

that men and women differed in

the course of HRQOL with an in-

crease on scores for men on sever-

al dimensions. Serum aminotrans-

ferases (ALT&AST) in the current

study found a significant positive

correlation with SF-36 score, PCS

and MCS score except Energy/

Fatigue, Emotion show negative
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correlation, using linear regres-

sion analysis, ALT is a predictor

for worsening of SF-36 score in

general and emotional domain

(p<0.001), our results may be ex-

plained by most of the patients in-

cluded in these study were non

cirrhotic "chronic HCV infection"

and child's A in whom serum ami-

notransferases were elevated than

in advanced stage of liver disease

and these patients had good

HRQOL score than in decompen-

sated cirrhotic patients, these re-

sults agreement with Ayman,22

who explained the results as when

laboratory parameters showed sig-

nificant correlations with SF-36

domains, most of these laboratory

parameters were related to liver

function (albumin, INR, and AST),

suggesting that active liver disease

or perhaps significant fibrosis was

more likely affecting the HRQOL

domain score rather than the vi-

rus itself. But disagreement by

Schwarzinger et al,23 who report-

ed in individual chronically infect-

ed with HCV, serum ALT and AST

levels did not correlate with

HRQOL measures.

Regarding the severity of liver

disease based on Child's-Pugh

classification for cirrhotic pa-

tients, it was evident in this study

that 25.2% of studied patients

were classified as Child's A, 15.2%

as Child's B and 17.3% Child's C

but non cirrhotic "patients with

chronic HCV infection" were

42.3%, these results were in

agreement with the obtained re-

sults from an Egyptian study

where compensated cirrhosis was

65.7%  and  decompensated  cir-

rhosis (Child's B and C) was

34.3%.24 These findings were not

consistent with those of Sums-

kiene et al,25 who found that

Child's A and Child's C patients

were 25% and 75% respectively.

The variation of severity of chronic

liver disease (CLD) could be ex-

plained by the difference in socio-

demographic variables such as

residence, etiology of CLD, co mor-

bid diseases smoking and other

substance abuse might add a

more injurious effect on CLD pa-

tients and the net results is wors-

ening of QOL.     

This study found a significant

reduction of HRQOL by SF-36

Questionnaire in individual chron-

ically infected with HCV. The eight

domains of SF-36 were impaired,
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with pain domain the most affect-

ed (97.70%) followed by social

(94.30%). The least affected was

energy domain (23.60%). The

same reported by El-Seoud et

al,17 who found that all QOL do-

mains were reduced but the most

affected domain was the role limi-

tation attributed to physical prob-

lems (88.5%) and the least affect-

ed one was the mental health

domain (26.7%). 

By comparing between different

classifications of the studied

group, the current study show

that as liver disease becomes

more severe patient's HRQOL. All

domains of SF-36 Questionnaire,

PCS and MCS scores showed sta-

tistically significant affection

among different studied groups

(p<0.001) except between patients

with chronic HCV infection "non

cirrhotic" and child's A "compen-

sated cirrhotic "patients, there

was difference but statistically in-

significant (p>0.05), one possible

explanation of this findings is that

there is little difference in the de-

gree of liver impairment between

both groups. 

Using linear regression analy-

sis, severity of CLD is a strong

predictor for worsening of SF-36

score in all domains (p<0.001),

these results of the current study

did not agree by Hauser et al,26

who reported that there was no

significant association of QOL

with severity of liver disease, on

the other hand these results were

in partial agreement with Simone

et al,27 which concluded that

physical domain was more affect-

ed than the other domains in pa-

tients with Child's C compared to

those with Child's A and Child's C.

In another study, poor health per-

ception was increased significantly

with the severity of liver disease

Sobhonslidsuk et al,28. 

ConclusionConclusion
and Recommendationsand Recommendations
Our findings give a clear pic-

ture of the magnitude of the im-

pact of HCV on HRQOL among

Hepatitis C patients from which

bodily pain and social functioning

were the most affected, also

strongly support the need to offer

adequate information and provide

educational programs for patients.

Though educating patients is a

time-consuming and consequently

expensive procedure, there is no
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doubt, that it would have a favor.

Training of physicians about QOL

and its related issues in daily

practice is crucial for patients

with CLD, also doctors must look

at HCV infection as not just a

cause of chronic liver disease but

as a factor that affect the total

quality of life that mostly impaired

in these patients. 
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AbstractAbstract
The effect of the endogenous and exogenous nitric oxide (NO) upon

the spontaneous uterine contractility in non-pregnant rats was investi-
gated in this work. The possible involvement of intracellular guanosine
3,5-cyclic monophosphate (cGMP), a second messenger for NO, was also
studied. Spontaneously contracted uterine strips were obtained from
thirty virgin albino rats. Uterine tissue was incubated with L-arginine in
the absence or presence of L-NAME or methylene blue (MB) and with
sodium nitroprusside (SNP) in the absence or presence of MB. The effect
of the cGMP analogue, 8-bromocyclic guanosine monophosphate (8-br-
cGMP) on the spontaneously active uterine strips was also investigated.
Uterine tissue homogenates were prepared for estimation of the intra-
cellular cGMP quantity in all experiments.

The NO synthase substrate, L-arginine, produced a significant reduc-
tion in the spontaneous uterine activity, as well as an increase of the in-
tracellular cGMP. Incubation of the uterine strips with the NO synthase
inhibitor L-NAME prior to L-arginine not only abolished L-arginine-
induced uterine relaxation, but also significantly increased the strength
of spontaneous contractions, which was associated with a significant
decrease of cGMP quantity in uterine tissue homogenates. The loss of
the L-arginine inhibitory effect on the spontaneous rat uterine contrac-
tions by L-NAME pretreatment confirms the role of the NO in the regu-
lation of the contractile activity. Incubation of the rat uterine strips with
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IntroduIntroductioction
Nitric oxide (NO) has been

found to be of great importance

throughout the body as a vasodila-

tor, neurotransmitter and relaxant

of vascular and non-vascular

smooth muscles. Endogenous NO

production from its precursor L-

arginine occurs in uterine smooth

muscle cells via NO synthases[1].

Recent interest has developed in

determining the role of NO in the

control of uterine contractility.

While the majority of previous

studies focused upon the possible

role of endogenous NO in the

maintenance of uterine quiescence

during pregnancy, there have been

only a few studies on a role for NO

in the regulation of function in the

non-pregnant uterus. Kuenzli et

al.[2] investigated the existence of

functionally relevant NO synthase

in the non-pregnant monkey uter-

us, and suggested a role for NO in

the moment-to-moment regulation

of monkey uterine contractile ac-

tivity. The potential efficacy of NO

as a uterine relaxant has also been

demonstrated in rats, in which NO

acts as a smooth muscle relaxant

in the myometrium[3]. 

The NO/guanosine 3,5-cyclic

monophophosphate (cGMP) signal-

ing cascade is of importance in the

the NO donor, SNP, induced a significant reduction of the spontaneous
contractions, and in a significant elevation of the intracellular cGMP.
Also, incubation of uterine strips with the cGMP analogue, 8-br-cGMP,
showed a significant reduction in spontaneous uterine contractility.
However, complete inhibition of the guanylyl cyclase by MB partially in-
hibits the relaxing effect of both L-arginine and SNP on uterine contrac-
tility, but did not abolish it. This indicates a role of cGMP in the mecha-
nism of action of L-arginine and SNP. However, the failure of complete
inhibition of the uterine relaxing effect, after suppression of cGMP syn-
thesis suggests the involvement of other mediators in the NO-dependent
relaxation pathway beside the accumulation of cGMP.

It is concluded that both L-arginine and SNP inhibit the spontaneous
contractions of the non-pregnant rat uterus through the involvement of
both cGMP dependent and independent pathways.

Keywords:Keywords: nitric oxide; cGMP; contraction; uterus; non-pregnant
rats.
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cardiovascular system, where it

controls smooth muscle relaxation
[4]. The role of an intracellular

cGMP-dependent mechanism in

the regulation of uterine contractil-

ity is, however, a matter of debate.

Despite the number of studies

which have established the pres-

ence of NO synthase in vivo, only a

few studies have explored the pos-

sible mechanism of action of NO in

the uterus. It has been proposed

that NO affects uterine smooth

muscle tone via elevations in

cGMP[5,6]. The hypothesis that

cGMP action in myometrium is

compartmented has been also pro-

posed[7]. On the other hand, other

investigators suggested that cGMP

plays a minor role, if any, in the

regulation of rodent and human

uterine contractility[8,9,10]. 

  

The aim of the present study

was not only to investigate the ef-

fect of the endogenous NO produc-

tion by L-arginine and the exoge-

nous NO donation by sodium

nitroprusside (SNP) on the sponta-

neous uterine contractions in the

non-pregnant rat, but also to ex-

plore the role of the NO/cGMP cy-

clase pathway in the relaxant con-

tribution by NO. 

Material and MethodsMaterial and Methods
Source and preparation of iso-Source and preparation of iso-

lated uterine strips:lated uterine strips:

In this study, thirty virgin adult

female albino rats, weighing 150-

200 g each and aging 10 weeks old

to ensure sexual maturity[11],

were used. Animals were fed with

standard laboratory chow and wa-

ter was available ad libitum, and

housed in the animal house of

Menofiya Faculty of Medicine un-

der artificial light/dark cycle of 12

hrs. All animals were allowed to

acclimatize for at least 7 days prior

to experimental manipulations.

Experimental procedures were car-

ried out in compliance with the

guidelines of Institutional Animal

Care Committee, and were in ac-

cordance with the Ethical Commit-

tee of The Faculty of Medicine,

Menofiya University.

To prepare isolated uterine

strips, rats were sacrificed by neck

elongation and dislocation. The ab-

domen was rapidly opened and the

bicornuate uterus was identified

behind coils of the intestine. One

uterine horn was then carefully ex-

cised to avoid excessive stretching,

and placed on a petri dish contain-

ing freshly prepared Kreb’s solu-
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tion at 37 0C. The Kreb’s solution

had the following composition[12]:

NaCl (118.0 mM), KCl (4.7 mM),

CaCl2 (2.5 mM), MgSO4 (1.0 mM),

KH2PO4 (1.0 mM), glucose (11.0

mM) and NaHCO3 (25.0 mM). The

attached loosely adhering connec-

tive tissue, fat and ovary were rap-

idly removed and the uterine horn

was cut longitudinally in strips, 15

mm in length and 5 mm in width.

A uterine muscle strip was then

fixed from its lower end by a silk

thread to a glass tissue holder,

and vertically suspended in a “50

ml-capacity, thermostatically con-

trolled 37 0C organ bath” contain-

ing freshly prepared Kreb’s solu-

tion, gassed with 95% oxygen and

5% carbon dioxide. The upper end

of the uterine strip was connected

via another silk thread to an iso-

metric strain-gauge tension trans-

ducer (Myograph, Narco Biosystems,

UK) coupled to a four channel os-

silograph (Harvard, England) for

recording the uterine contractions

from the longitudinal axis under a

resting tension of 1 g. The organ

bath was covered with aluminum

foil to prevent light-induced degra-

dation of the chemical agents. 

An equilibrium period of 30 min

was allowed for the preparation to

recover from the trauma of dissec-

tion and for the establishment of

steady spontaneous rhythmic ute-

rine contractions. The preparation

was washed thrice with 50 ml of

Kebs’ solution between experi-

ments, and was allowed a 15 min

rest period in bathing solution for

complete recovery of the uterine

strip and returning to the basal

spontaneous contraction level. The

strength of the uterine contrac-

tions was determined by dividing

the sum of the peak tensions in a

10 min by the number of contrac-

tions during that time. Statistical

calculations were done by compar-

ing the mean value during 10 min

after addition of active agent with

that during the 10 min before its

addition, except when otherwise is

mentioned. The strength of the ba-

sal spontaneous contractions was

shown to be not significantly dif-

ferent during the course of the ex-

periments. All experiments were

completed within 6 hours of tissue

collection. As far as possible, ex-

periments were performed with

strips from the same uterus. 

Studying  the  effect  of  the  NOStudying the effect of the NO

synthase  substrate,  L-arginine,synthase substrate, L-arginine,
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and  the  NO  synthase  inhibitor,and the NO synthase inhibitor,

L-NAME,  on  the  spontaneousL-NAME, on the spontaneous

uterine contractility:uterine contractility:

Spontaneously active uterine

strips (n=10) were treated with the

NO synthase substrate, L-arginine

in this experiment. L-arginine (Sig-

ma-Aldrich, St. Louis, MO, USA) was

added to the bathing solution for

10 min, and the change in the

strength of isometric uterine con-

traction was monitored. Non-

cumulative concentration-response

curves were performed by logarith-

mic increments of the concentration

of L-arginine from 1 µM to 10 mM.

Only one concentration-response

relationship was performed in the

uterine strips derived from each

rat. L-arginine solution was always

buffered with 25 mM Tris-HCl and

brought to a pH of 7.4 before addi-

tion to the organ bath. 

Other uterine strips (n=10) were

first pretreated with the NO syn-

thase inhibitor, nitro-L-arginine

methyl ester (L-NAME), before ad-

dition of L-arginine to assess the

influence of the NO synthase inhi-

bition upon L-arginine-induced ef-

fect on spontaneous contractility.

L-NAME (Sigma-Aldrich, St. Louis,

MO, USA) was added firstly to the

bathing solution with an end-

concentration of 25 µg/ml[13] for

30 min, followed by exposure to

the maximal effective concentra-

tion of L-arginine detected by the

concentration-response curve.

Evaluation of the effect of L-

arginine treatment upon L-NAME-

pretreated strips was performed by

comparing the contractile activity

in the presence of L-NAME with

that seen following L-arginine ad-

dition in each strip, and the %

change was calculated.

Studying  the  effect  of  the  ex-Studying the effect of the ex-

ogenous NO donor sodium nitro-ogenous NO donor sodium nitro-

prusside  (SNP)  on  the  spontane-prusside (SNP) on the spontane-

ous uterine contractility: ous uterine contractility: 

The effect of the exogenous NO

on the spontaneous contractile ac-

tivity of the uterus was evaluated

by incubation of the rat uterine

strips with SNP (Sigma-Aldrich, St.

Louis, MO, USA). Non-cumulative

concentration-response curves

were performed by log increments

of the concentration of SNP, from

10 nM to 1 mM. Only one concen-

tration-response relationship was

performed in the uterine strips de-

rived from each rat.

Assessment  of  the  role  of  theAssessment of the role of the
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NO/cGMP pathway in the media-NO/cGMP pathway in the media-

tion  of  the  action  of  L-argininetion of the action of L-arginine

and SNP:and SNP:

The involvement of the NO/

cGMP pathway in the action of L-

arginine and SNP on spontaneous

uterine contractions was assessed

by prior incubation of the uterine

strips (n=10) with the guanylyl cy-

clase inhibitor methylene blue

(Sigma-Aldrich, St. Louis, MO, USA)

in a concentration of 1 µM[14] for

30 min, then adding the maximal

effective concentration of L-arginine

or SNP to the bathing medium.

Spontaneous activity was evaluat-

ed both before and following meth-

ylene blue pretreatment to deter-

mine the effect of methylene blue

upon spontaneous contractile ac-

tivity, as well as after addition of

L-arginine or SNP to the bathing

medium to evaluate the effect of

the inhibition of guanylyl cyclase

enzyme on their action. The %

changes in spontaneous uterine

contractions after L-arginine or SNP

addition to strips pretreated with

methylene blue were calculated. 

Effect  of  the  cGMP  analogue,Effect of the cGMP analogue,

8-bromocyclic  guanosine  mono-8-bromocyclic guanosine mono-

phosphatephosphate  (8-Br-cGMP),  on  the (8-Br-cGMP), on the

spontaneous uterine contractility:spontaneous uterine contractility:

Non-cumulative concentration-

response curves of the effect of the

cGMP analogue, 8-br-cGMP (Sig-

ma-Aldrich, St. Louis, MO, USA),

on rat uterine activity were per-

formed by incubation of uterine

strips with log increments of con-

centrations from 10 nM to 10 µM,

and the strength of the uterine

contractions were monitored. 

The  cGMP  quantification  inThe cGMP quantification in

uterine smooth muscles:uterine smooth muscles:

Tissue strips were flash-frozen

at time points during the contrac-

tile cycle of basal tension, of maxi-

mal L-arginine-induced relaxation

in the presence and absence of L-

NAME and methylene blue and of

SNP-induced relaxation in the

presence and absence of methyl-

ene blue. Maximum relaxation al-

ways occurred within 30 sec after

SNP addition and within 50 sec af-

ter L-arginine addition. Frozen

samples were homogenized in 6%

trichloroacetic acid in acetone

while immersed in a dry ice: meth-

anol slurry. Acetone was removed

by lyophilization. Samples were re-

suspended in water and protein

was removed by microcentrifuga-

tion. Acid was removed by tripli-

cate extraction with three volumes
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of diethyl ether, and residual ether

was evaporated by heating at 700C

for 10 min. Lyophilates were re-

suspended in 1 ml phosphate-

buffered saline and assayed in du-

plicate for cGMP by enzyme-linked

immunoassay (Cayman Chemical

Co) according to the manufacturer

directions. Tissue cGMP levels

were calculated in pmol/mg pro-

tein. The remaining pellet was

stored at -800C for protein estima-

tion. Frozen pellets from the cGMP

extraction were assayed for protein

content by the method of Lowry et

al.[15] as modified by Markwell et

al.[16]. Pellets were resuspended in

1 ml of a buffer containing (in

mM): Na2CO3 1.9, NaOH 600, so-

dium tartrate 0.07, sodium lauryl

sulphate 0.35, and vortexes to dis-

tribute evenly the protein con-

tents. Thirty µl of this suspension

was used in the protein determina-

tion. Protein in the cGMP-

dependent protein kinase soluble

fraction was estimated by use of a

commercially available assay (Bio-

Rad), based on the method of

Bradford[17].

Statistical analysis:Statistical analysis:

All data were presented as

mean ± standard deviation (SD).

One-way analysis of variance

(ANOVA) followed by Fisher multi-

ple comparisons were used to de-

tect significant differences among

individual means of all groups.

Differences with P<0.05 were con-

sidered statistically significant[18].

Statistical analysis was generated

using Stat View software, V 4.53

(Abacus concepts, Inc., USA).

ResultsResults
Effect  of  L-arginine  on  theEffect of L-arginine on the

spontaneous  uterine  contrac-spontaneous uterine contrac-

tions  and  on  the  contractions  oftions and on the contractions of

uterine  strips  pretreated  with  L-uterine strips pretreated with L-

NAME: NAME: 

The uterine strips of non-

pregnant rats have shown sponta-

neous contractions, without any

addition of agonists, referred to as

“basal contractions” in this study.

Table (1) and Figure (1A) demon-

strate the concentration-response

relationship of the effect of differ-

ent concentrations of the NO sub-

strate, L-arginine, on the sponta-

neous contractions of uterine

strips. The incubation of the spon-

taneously contracted uterine strips

with logarithmic increments from

100 µM to 10 mM of L-arginine in-

duced a concentration-dependent

significant decrease (P<0.001) in
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the strength of contractions com-

pared to those of the basal con-

tractions. The spontaneous con-

tractions were significantly

(P<0.001) reduced by 68.3% upon

exposure of the uterine strips to

the maximal effective concentra-

tion of L-arginine (1 mM). 

The incubation of the spontane-

ously contracted uterine strips

with L-NAME resulted in a signifi-

cant increase (P<0.01) of the

strength of contractions versus

those of the basal spontaneous

contractions. Addition of L-

arginine (1 mM) to the bathing me-

dium of spontaneously contracted

uterine strips pretreated with L-

NAME showed an insignificant

variation in the strength of con-

tractions from the strength of con-

tractions with L-NAME alone (table

2). Incubation of 1 mM of L-

arginine with uterine strips in the

presence of L-NAME resulted in a

significantly less % decrease of the

strength of the uterine contrac-

tions, when compared to that in-

duced by L-arginine in the ab-

sence of L-NAME (figure 2A).

Effect  of  SNP  on  the  sponta-Effect of SNP on the sponta-

neous uterine contractions:neous uterine contractions:

Table (3) and Figure (1B) dem-

onstrate the concentration-response

relationship of the effect of differ-

ent concentrations of the NO do-

nor SNP (log increment from 10

nM to 1 mM) on the spontaneous

contractions of uterine strips. A

concentration-dependent significant

reduction (P<0.001) of the strength

of spontaneous isometric uterine

contractions from the basal values

was observed after incubation with

1 µM to 1 mM of SNP. The sponta-

neous contractions were signifi-

cantly (P<0.001) reduced by 82.9%

upon exposure of the uterine

strips to the maximal effective con-

centration of SNP (100 µM).

Effect  of  methylene  blue  onEffect of methylene blue on

the  relaxing  effect  of  L-argininethe relaxing effect of L-arginine

and  SNP  upon  uterine  smoothand SNP upon uterine smooth

muscles: muscles: 

Incubation of the guanylyl cy-

clase inhibitor, methylene blue,

with the spontaneously contracted

uterine strips resulted in a signifi-

cant increase (P<0.001) in the

strength of the isometric uterine

contractions compared to that of

the basal contractions (tables 2

and 4). A significant decrease

(P<0.001) in the strength of iso-

metric uterine contractions was
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still observed after addition of L-

arginine (1 mM) or SNP (100 µM)

to the bathing solution of uterine

strips pretreated with methylene

blue (tables 2 and 4). The % reduc-

tion of the strength of uterine con-

tractions after addition of L-

arginine or SNP to uterine strips in

the presence of methylene blue

was significantly less (P<0.001)

than that in the absence of meth-

ylene blue (figure 2A).

Effect  of  8-br-cGMP  on  theEffect of 8-br-cGMP on the

spontaneous uterine contractility:spontaneous uterine contractility:

Table (5) and figure (2B) demon-

strate the concentration-response

relationship of the effect of the log-

arithmic increments of the concen-

tration of the cGMP analogue, 8-

br-cGMP (from 10 nM to 1 mM) on

the spontaneous contractions of

rat uterine strips. The incubation

of the spontaneously contracted

uterine strips with 10 µM to 1 mM

of 8-br-cGMP induced a concen-

tration-dependent significant de-

crease (P<0.001) in the strength of

contractions compared to the ini-

tial strength of basal contractions.

The spontaneous contractions

were significantly (P<0.001) re-

duced by 43.9% upon exposure of

the uterine strips to the maximum

effective concentration of 8-br-

cGMP (100 µM). 

Estimation of cGMP in uterineEstimation of cGMP in uterine

smooth muscles:smooth muscles:

Figure (3 A and B) shows the

mean values of cGMP quantity in

homogenates of different uterine

strips. The mean values of cGMP

were found to be significantly

higher (P<0.001) in the homogen-

ates of the uterine strips incubat-

ed with L-arginine (1 mM) or SNP

(100 µM), when compared with the

basal levels in non-treated strips.

A significant decrease (P<0.01) in

the uterine cGMP quantity was ob-

served after incubation with both

L-NAME and methylene blue,

when compared with those of the

non-treated uterine strips. The ad-

dition of L-arginine after pretreat-

ment with L-NAME or methylene

blue showed no significant varia-

tion in uterine tissue cGMP level,

when compared with that in strips

incubated with L-NAME or methyl-

ene blue alone. Therefore, L-

arginine failed to significantly in-

crease uterine tissue cGMP quan-

tities after pretreatment with ei-

ther L-NAME or methylene blue;

the mean values of homogenate

cGMP after L-arginine treatment
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were significantly much less

(P<0.001) in the presence of L-

NAME or methylene blue than in

their absence (figure 3A). The incu-

bation of SNP with uterine strips

pretreated with methylene blue

have shown insignificant change of

the uterine tissue cGMP produc-

tion compared to strips treated

with methylene blue without addi-

tion of the NO donor. Again, addi-

tion of SNP after pretreatment with

methylene blue failed to increase

the uterine tissue cGMP, where

their mean values were significant-

ly much less (P<0.001) in presence

of methylene blue than in its ab-

sence (figure 3B).
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Fig.1:  Fig.1: Concentration-response curves of (A)  (A) L-arginine and (B)  (B) sodium nitroprusside
(SNP) on spontaneous uterine contractions. Logarithmic increments of concentra-
tions of L-arginine (from 1 µM to 10 mM) or SNP (from 10 nM to 1 mM) were added
to spontaneously active uterine strips (n=10 for each) in a non-cumulative man-
ner. Results are expressed as a % decrease of spontaneous contractility, and are
presented as means± SD.
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Fig.2:  (A):Fig.2: (A): The % decrease of the strength of uterine contractions from the basal values
after incubation of uterine strips with L-arginine (1 mM) in the absence of L-NAME
or methylene blue (arg), in the presence of 25 µg/ml of L-NAME (arg+L-NAME) and
in the presence of 1 µM of methylene blue (arg+MB), as well as with sodium nitro-
prusside(100 µM) in the absence of methylene blue (SNP) and in the presence of 1
µM of methylene blue (SNP+MB). Results are presented as means± SD. Ten uterine
strips were used for each experiment (n=10). Values of columns that carry differ-
ent letters (a-d) are significantly variant at P<0.001. (B):(B): Concentration-response
curve of 8-bromocyclic guanosine triphosphate (8-br-cGMP) on spontaneous ute-
rine contractions. Logarithmic increments of concentration of 8-Br-cyclic GMP
(from 10 nM to 1 mM) were added to spontaneously active uterine strips (n=10) in
a non-cumulative manner. Results are expressed as a % decrease of spontaneous
contractility, and are presented as means± SD.

Fig.3:  Fig.3: The homogenate cyclic guanosine monophosphate (cGMP) quantity in rat tissues
obtained from non-treated uterine strips (basal) and from strips (A):(A): incubated
with 1 mM of L-arginine in the absence of L-NAME or methylene blue (arg), in the
presence of 25 µg/ml of L-NAME (arg+L-NAME) and in the presence of 1 µM of
methylene blue (arg+MB), (B):(B): incubated with 100 µM of sodium nitroprusside in
the absence of methylene blue (SNP) and in the presence of 1 µM of methylene
blue (SNP+MB), and incubated with 100 µM of 8-bromocyclic guanosine mono-
phosphate (8-br-cGMP). Results are presented as means± SD. Ten uterine strips
were used for each experiment (n=10). Values of columns that carry different let-
ters (a-d) are significantly variant at P<0.001.
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DiscussionDiscussion
The present work demonstrates

that both the endogenous NO lib-

erated by the NO synthase sub-

strate, L-arginine, and the exoge-

nous NO, donated by SNP, are

inhibitors of spontaneous contrac-

tions in the non-pregnant rat uter-

us. These data are consistent with

those of Buhimschi et al.[6], who

demonstrated that L-arginine de-

creased uterine spontaneous con-

tractility in human uterus. The re-

laxant effect of L-arginine has also

previously been demonstrated in

pregnant myometrium from rats
[19]. Interestingly, the NO donor S-

nitroso-L-cysteine (CysNO) had no

effect on spontaneous contractile

activity in guinea pig myometrium,

but had a relaxing activity on ago-

nist-evoked contractions[20]. These

data suggest the variability of the

effect of NO donors, according to

the species studied and the experi-

mental conditions. 

Our results confirm the pres-

ence of a constitutively active NO

synthase in the non-pregnant rat

myometrium, as the pretreatment

of spontaneously active uterine tis-

sues with the NO synthase inhibi-

tor L-NAME actually increased the

strength of spontaneous contrac-

tions. In fact, compelling evidence

for the presence of NO synthase

has been provided by biochemical

analysis of the enzyme activity in

both pregnant and non-pregnant

women[21,22]. The exogenous NO

donation exhibited as well a rela-

tively high order of potency for re-

laxation of the uterine tissue[6].

Moreover, the failure of the NO

precursor, L-arginine, to produce

any significant uterine relaxation

in the presence of L-NAME, ob-

served in this work, confirms the

role of NO in L-arginine- mediated

uterine relaxation.  

The main objective of this study

was to evaluate the role of the NO/

cGMP pathway in the NO-

modulation of spontaneous ute-

rine contractions. Addition of L-

arginine or SNP to spontaneously

contracting uterine strips was

found to be associated with signifi-

cant elevations in the quantity of

myometrial tissue cGMP (present

study). This result supports earlier

findings of other investigators who

worked on rat[5], human[6,23] and

guinea pig[20]. 

Our results showed that pre-
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treatment with the guanylyl cy-

clase inhibitor, methylene blue,

before addition of L-arginine or

SNP, significantly reduced the L-

arginine and SNP-induced inhibi-

tion of spontaneous uterine con-

tractions. However, contractions

were still significantly lower than

those of the basal spontaneous

contractions in spite of our obser-

vation that the uterine tissue ho-

mogenate cGMP quantity was sig-

nificantly diminished below basal

levels after pretreatment with

methylene blue. These data sug-

gest that L-arginine and SNP in-

hibited the in-vitro spontaneous

contractions of non-pregnant rat

uterus, partially through elevation

of the tissue cGMP and partially

through a cGMP-independent

pathway. The presence of a NO/

cGMP dependent pathway in the

human uterus was first proposed

to be responsible for maintaining

uterine quiescence during preg-

nancy by Buhimschi et al.[6]. Re-

cently, Buxton et al.[23] discovered

the ability of the guanylyl cyclase

type C agonist uroguanylin to re-

lax uterine smooth muscle in a

cGMP-dependent manner. Howev-

er, our findings disagree with the

proposal of Yallampalli et al.[5]

that elevation in cGMP was exclu-

sively responsible for the reduction

in tension observed in NO-treated

uterine tissues. 

To confirm the participation of

the cGMP pathway in the L-

arginine and SNP inhibitory effect,

the cGMP analogue 8-br-cGMP

was incubated with spontaneously

contracted rat uterine strips in

this study, and the uterine con-

tractility was found to be signifi-

cantly inhibited compared to the

initial contractions. However, the

inhibitory effect of the maximal ef-

fective concentration of 8-br-cGMP

was significantly less than those of

L-arginine and SNP, which sug-

gests the involvement of other

pathways in the mechanism of

their inhibition. 

The possible cGMP-independent

signaling pathway of NO in the

myometrium is not clear, although

there have been some studies

demonstrating cGMP-independent

effects of NO in a variety of other

tissues[24,25]. One possible mech-

anism involves the activation of a

calcium-dependent potassium

channel by NO[2], as recently,

large conductance Ca+2-activated
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potassium channels were found to

contribute to vascular function in

non-pregnant human uterine ar-

teries[26]. Recently, a role of

stretch activated potassium cur-

rents in the regulation of uterine

smooth muscle contractions was

suggested by Buxton et al.[27].

Taken into consideration that

Wink et al.[28] have found that NO

can inhibit cytochrome P450A, a

P450-dependent mechanism by

which NO could partially relax ute-

rine smooth muscle becomes plau-

sible. Whether these or other

mechanisms exist in the myome-

trium is the subject that needs

further investigations.

In  conclusion,  In conclusion, the present

study provides evidence that both

L-arginine and SNP inhibit sponta-

neous uterine contractions in rat

non-pregnant uterus through the

involvement of both cGMP-

dependent and cGMP-independent

pathways. These data highlight the

need for further experiments on

rat uterine preparations for better

understanding of the modulation

of myometrium contractility.
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AbstractAbstract
Background:  Background: Epigallocatechin-3-gallate (EGCG), one of the famous

flavonoids, comprises about one-third of green tea dry mass. The
present  work  studies  the  effect  of  EGCG on hepatic dysfunction and
oxidative stress that may associate liver ischemia-reperfusion in rats.
Material  and  Methods:  Material and Methods: Fifty male albino rats, 150-200 g each, were
randomized into 5 equal groups: control (C), EGCG-administered con-
trol (EC), sham-operated (S), liver ischemia-reperfusion (I/R) and
EGCG-administered liver ischemia-reperfusion (E+I/R) groups. EGCG
(40 mg/kg b.w.) was given by oral gavage to rats of EC and E+I/R
groups, and other groups were given normal saline (vehicle), once daily
for 7 weeks. At the end of experiment, 30 min ischemia followed by 30
min reperfusion of the liver of I/R and E+I/R groups was performed.
Thereafter, retro-orbital blood samples were collected from all groups
and plasma was separated for estimation of albumin, alanine transami-
nase (ALT), aspartate aminotransferase (AST), malondialdehyde (MDA)
and total nitrite/nitrate levels. The liver was then removed from all
groups and homogenized for measurement of superoxide dismutase
(SOD), glutathione peroxidase (GSH-Px) and myeloperoxidase (MPO) ac-
tivities and total glutathione content. Results:  Results: In C, EC and S groups,
non-significant variations in all the above mentioned parameters were
observed. Animals of I/R group showed a decrease of albumin and a
rise of ALT, AST, MDA and nitrite/nitrate contents in plasma compared
to C, EC and S groups; homogenate SOD and GSH-Px activities and to-
tal glutathione contents were decreased, while homogenate MPO activity
was elevated. In animals of E+I/R group, plasma albumin was signifi-
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IntroduIntroductioction
Ischemia-reperfusion injury oc-

curs during the procedure of liver

transplantation, liver resection,

trauma and other surgical proce-

dures when the liver is transiently

deprived of oxygen and subse-

quently re-oxygenated[1,2]. The

cellular damage due to hypoxia

and lack of biomechanical stimu-

lus is accentuated upon restora-

tion of oxyge n delivery and shear

stress that can be more damaging

than the initial ischemia. In fact,

reintroduction of blood flow brings

oxygen back to the tissues, caus-

ing a greater production of free

radicals and reactive oxygen spe-

cies (ROS) that damage cells. The

signaling events contributing to lo-

cal hepatocellular damage are di-

verse and complex, and involve the

interaction between different he-

patic cells and neutrophils, macro-

phages and platelets[3,4]. It has

been documented that ischemia-

reperfusion injury is associated

with excessive ROS production,

and the administration of antioxi-

dants such as ascorbic acid or α-

tocopherol has been shown to be

effective in reducing this hepatic

injury[5,6].

Plant-based pharmaceuticals,

including flavonoids, have been in-

volved in the management of vari-

ous diseases. They are essential

part of human diet and are

present in plant extracts that have

been used in oriental medicine.

Epidemiological evidences have

suggested an inverse relationship

between dietary intake of flavo-

cantly increased, while plasma ALT, AST, MDA and nitrite/nitrate con-
tents were significantly reduced compared to I/R group. Also, homogen-
ate SOD and GSH-Px activities and total glutathione contents were sig-
nificantly higher, and homogenate MPO activity was significantly lower
in E+I/R group than in I/R group. A complete correction of the homog-
enate SOD and GSH-Px activities was observed in E+I/R group, but oth-
er measured parameters were still significantly different from control
values. Conclusion: EGCG has a partial protective effect on the oxida-
tive insult and inflammatory processes that associate liver ischemia-
reperfusion injury in rats. 

Keywords:  Keywords: epigallocatechen-3-gallate, green tea, liver ischemia-
reperfusion, oxidative stress, antioxidant enzymes.
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noids and the risk of coronary

heart disease and certain types of

cancers[7,8]. Antioxidant proper-

ties and ROS-scavenging effects of

the flavonoids could account for their

pharmacological activity[9-11]. Epi-

gallocatechin-3-gallate (EGCG) is

the most abundant catechin in

green tea, comprising about one-

third of green tea dry mass[12], to

which its pharmacological benefits

are referred to. EGCG is present

also in black tea, but in smaller

quantities[13]. Indeed, EGCG may

have therapeutic applications in

the treatment of many disorders. It

has been suggested that EGCG

could attenuate lipid peroxidation
[14], being capable of reducing the

risk of type 1 diabetes[15], and ex-

erts hypoglycemic and hypolipidemic

effects[16]. Previous studies have

shown that green tea extract has

protective effect on the ischemia-

reperfusion-induced brain injury

through the inhibition of inflam-

matory stress-induced neuronal

cell death[17,18]. EGCG has been

proved to exert neuro-protective

activities against neuro-degeneration

and inflammatory neuronal inju-

ries[18,19]. 

Whether EGCG is hepato-

protective in ischemia-reperfusion

conditions remains to be clarified.

In the present study, the liver is-

chemia-reperfusion injury was in-

duced in rats, and the possible

protection provided by EGCG ad-

ministration was investigated. 

Material and MethodsMaterial and Methods
Experimental  animals  andExperimental animals and

groups:groups:

The present study followed a

randomized controlled animal ex-

periment design. Fifty male albino

rats, 150-200 g each, were obtained

from the animal house of Physiolo-

gy Department, Faculty of Medicine,

Menofiya University, Egypt. All an-

imals received human care in com-

pliance with the Public Health Ser-

vice Policy on Human Care and

Use of Laboratory Animals pub-

lished by the National Institutes of

Health, and were approved by the

Ethical Committee of the Faculty

of Medicine, Menofiya University,

Egypt. Animals were fed with a

standard chow diet, water ad libit-

um, and they were housed in the

animal house of Faculty of Medi-

cine with a 12:12-hour light/dark

cycle. The animals were randomly

and equally divided into five

groups (n=10): (1) control (C) group,
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where rats were given 1ml normal

saline (vehicle); (2) EGCG-

administered control (EC) group,

where rats were given 40 mg/kg

b.w. of EGCG[20], dissolved in 1 ml

normal saline; (3) sham-operated (S)

group, where rats where given the

vehicle as in C group before expo-

sure to sham operation; (4) liver is-

chemia-reperfusion (I/R) group,

where rats were give the vehicle as

in C group before exposure to liver

ischemia-reperfusion; (5) EGCG-

administered liver ischemia-

reperfusion (E+I/R) group, where rats

were given EGCG as in EC group be-

fore exposure to liver ischemia-

reperfusion. EGCG or its vehicle

(normal saline) was administered to

the corresponding groups by oral

gavage, once daily, for 7 weeks. 

At the end of the experimental

period, rats were fasted overnight,

and animals of S, I/R and E+I/R

groups were exposed to operation.

Thereafter, retro-orbital blood

samples were collected, and ani-

mals were killed and liver was ex-

tracted and homogenized.

 

Liver ischemia-reperfusion in-Liver ischemia-reperfusion in-

jury:jury:

Animals of I/R and E+I/R

groups were exposed to liver ische-

mia for 30 min, followed by reper-

fusion for another 30 min. The

model of the liver ischemia-

reperfusion injury used in this ex-

periment was similar to that de-

scribed previously by Su et al.[21].

Briefly, rats were initially anesthe-

tized with intramuscular injection

of 50 mg/kg b.w. of ketamine hy-

drochloride (Eipico, Egypt). The

animals did not receive ventilatory

support. Body temperature was

monitored by a rectal probe insert-

ed into the rectum, and were

maintained between 37°C and 38°C

by a thermal pad and a heating lamp.

After a midline abdominal incision,

hepatic vessels, including hepatic

artery, portal vein and bile duct,

were exposed and all vessels were

occluded with microsurgical clamps

for 30 min. Ischemia was confirmed

by blanching of the liver. Thereaf-

ter, clamp was released for another

30 min, and reperfusion was visu-

ally verified upon the removal of

clamps. During the periods of is-

chemia and reperfusion, the abdo-

men was closed. Rats of the S group

were anesthetized and underwent

the same operative procedures as

in I/R and E+I/R groups, but with-

out occlusion of the liver vessels. 
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Blood sampling:Blood sampling:

Retro-orbital blood samples (2

ml each) were collected from fast-

ing animals of all groups through

non-heparinized capillary tubes.

The samples were added to EDTA,

centrifuged at 1000 rpm for 15

min for separation of plasma and

stored at 4OC for estimation of

various biochemical parameters. 

Plasma albumin, alanine trans-Plasma albumin, alanine trans-

aminase  (ALT)  and  aspartateaminase (ALT) and aspartate

aminotransferase (AST) levels: aminotransferase (AST) levels: 

Plasma albumin level was de-

termined using specific kits (Sig-

ma-Aldrich, St. Louis, MO, USA).

The liver enzymes ALT and AST

were determined in plasma by an

enzymatic colorimetric method us-

ing Randox reagent kits (Sigma-

Aldrich, St. Louis, MO, USA), ac-

cording to the manufacturer in-

structions. 

Plasma  malondialdehyde  andPlasma malondialdehyde and

total nitrite/nitrate contents: total nitrite/nitrate contents: 

Lipid peroxidation was assessed

by the measurement of the secon-

dary product malondialdehyde

(MDA) in plasma after precipita-

tion of protein by addition of tri-

chloroacetic acid then thiobarbi-

turic acid (TBA), which reacted

with MDA to form TBA reactive

product that was measured at 532

nm. A fresh solution of MDA was

made by the hydrolysis of 1,1,3,3-

tetramethoxy propane and was

used as a standard[22]. The meth-

od for estimation of plasma ni-

trite/nitrate content in plasma

was done using a commercial as-

say kit (Oxford Biomed Research,

Inc), based on the Griess reaction
[23]. Plasma nitrite/nitrate content

was measured after enzymatic

conversion of nitrate to nitrite by

nitrate reductase in the presence

of NADPH. The oxidation of the co-

enzyme was monitored by the de-

crease in absorbance at 340 nm
[24]. Results are expressed as mi-

cromole per liter (µM). 

Preparation  of  liver  homogen-Preparation of liver homogen-

ates:ates:

Rats of all groups were lastly

sacrificed by neck elongation and

dislocation, and the abdomen of

each rat was opened and the rat’s

whole liver was dissected and ex-

cised. The right liver lobe was cut

into small pieces, 2-3 mm3, and

equal amounts were homogenized

in ice-cold buffer 0.1 M phosphate,

pH 7.4, 1 mM EDTA, 10 µM indo-

methacin (Cayma Chemical, Ann
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Arbor, MI, USA), using an Omni

tissue homogenizer (Omni interna-

tional, Gainesville, VA, USA). The

extracts were centrifuged at

14,000 rpm for 30 min at 4°C. The

supernatant was stored at -80°C

for measurement of hepatic tissue

homogenate antioxidant enzymatic

activities and total glutathione

content. Protein concentration was

measured by the bicinchoninic acid

(BCA) method to correct for differ-

ences between preparations[25].

Superoxide dismutase activity:Superoxide dismutase activity:

The activity of the endogenous

antioxidant enzyme superoxide

dismutase (SOD) in liver homogen-

ates was assayed following the

method developed by Nishikimi et

al.[26] and modified by Kakkar et

al.[27]. Five µg of protein were

mixed with sodium pyrophosphate

buffer, phenazine methosulphate

(PMT) and nitro blue tetrazolium

(NBT). The reaction was started by

the addition of NADH. The reaction

mixture was incubated for 90 sec-

onds at 30°C. The reaction was

then stopped by the addition of 1

ml of glacial acetic acid. The ab-

sorbance of the chromogenic sub-

stance formed was measured at

560 nm. Results were expressed in

U/mg protein, where one unit of

SOD activity is defined as the en-

zyme concentration required for

inhibiting chromogenic substance

production by 50% in one minute

under the assay conditions[27].

Glutathione peroxidase activity:Glutathione peroxidase activity:

The activity of the endogenous

antioxidant enzyme glutathione

peroxidase (GSH-Px) in the liver

homogenates was assayed as de-

scribed by Paglia and Valentine
[28], using H2O2 and NADPH as

substrates. The conversion of

NADPH to NADP+ was followed by

recording the changes in absorp-

tion intensity at 340 nm (Ransel

kit, Randox, UK). Results were ex-

pressed in U/g protein, where one

unit (U) of GSH-Px activity is de-

fined as the amount of the enzyme

required to consume 1 nM of NADPH

per minute per mg protein[28].

Myeloperoxidase activity:Myeloperoxidase activity:

The myeloperoxidase (MPO) ac-

tivity in hepatic tissue was deter-

mined by the spectrophotometric

method. This method uses 3, 3’, 5,

5’-tetramethyl benzidine (TMB) as

an oxidizable dye, and the reac-

tion was started by adding hydro-

gen peroxide (H2O2) in the medi-
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um[29]. The assay kits were pur-

chased from Nanjing Jiancheng Bi-

oengineering Institute (Nanjing,

China). Results are expressed as

U/mg protein.  

Total glutathione assay: Total glutathione assay: 

Total glutathione content of equal

weights of liver tissue samples was

measured according to a modified

method by Griffith[30], which was

based on conversion of 5,5´-

dithiobis-2-nitrobenzoic acid to 5-

thio-2-nitrobenzoate by nicotinamide

adenine dinucleotide phosphate in

the presence of GSH reductase.

Formation of 5-thio-2-nitrobenzoate

was measured by spectrophotome-

try at 412 nm and comparing that

to a GSH standard curve. Results

are expressed as mg/g protein. 

Statistical analysis:Statistical analysis:

The data were expressed as mean

±standard deviation (SD). The data

were processed and analyzed us-

ing the SPSS version 10.0 (SPSS,

Inc., Chicago, Ill., USA). One-way

ANOVA was done followed by Tu-

key’s post hoc test. Statistical anal-

ysis was performed for each group

(n=10) to the other groups within

the experiment. The results were

considered significant if p≤0.05.

ResultsResults
The presented table demon-

strates the mean values of fasting

levels of plasma albumin and plas-

ma ALT and AST liver enzymes in

various groups. Non-significant

variations in the mean values of

plasma albumin, ALT and AST were

observed in C, EC and S groups.

Animals of I/R group showed a

significant decrease (P<0.001) of

plasma albumin and a significant

increase (P<0.001) of plasma ALT

and AST, compared to those of C,

EC and S groups. In E+I/R group,

a significant improvement was ob-

served in plasma albumin, ALT

and AST levels, where plasma al-

bumin was significantly higher

(P<0.001) and plasma ALT and AST

were significantly lower (P<0.001)

than those in I/R group; however,

values did not return to the basal

levels, where plasma albumin level

was still significantly less (P<0.001),

and plasma ALT and AST levels

were still significantly more than

those in C, EC and S groups. 

Figure (1) demonstrates the

changes of fasting plasma MDA

and total nitrite/nitrate contents

in different experimental groups of

this study. Both EC and S groups
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showed an insignificant change in

plasma MDA and total nitrite/

nitrate contents, when compared

with the corresponding values in C

group. In I/R group, both plasma

MDA and total nitrite/nitrate con-

tents were significantly increased

(P<0.001), when compared with the

corresponding values of C, EC and

S groups. E+I/R group showed a

significant reduction (P<0.001) of

plasma MDA and total nitrite/

nitrate contents compared to those

of I/R group; however, both plas-

ma MDA and total nitrite/nitrate

contents in E+I/R group were still

significantly higher (P<0.001) that

those in C, EC and S groups. 

Figure (2) shows the SOD and

GSH-Px activities in liver homog-

enates of all studied groups. Non-

significant variations of the SOD

and GSH-Px activities were ob-

served between C, EC and S groups.

I/R group showed a significant re-

duction (P<0.001) of the enzymatic

activities of both SOD and GSH-

Px, when compared with those in

C, EC and S groups. E+I/R group

showed a significant improvement

of the SOD and GSH-Px activities,

as their mean values were signifi-

cantly increased (P<0.001) in com-

parison with those of I/R group.

The SOD and GSH-Px activities re-

covered completely to the normal

values by EGCG administration to

ischemia-reperfusion rats, as their

mean values in E+I/R group were

insignificantly changed (P>0.05)

from those in C, EC and S rats.

Figure (3) illustrates the liver

homogenate total glutathione con-

tent and MPO activity in various

experimental groups. Both EC and

S groups showed an insignificant

change of liver homogenate glu-

tathione content and MPO activity,

when compared with the corre-

sponding values in C group. In I/R

group, MPO activity was signifi-

cantly elevated (P<0.001), while

glutathione content was signifi-

cantly decreased (P<0.001), when

compared with the corresponding

values in C, EC and S groups.

E+I/R group showed a significant

increase (P<0.001) of glutathione

content and a significant reduction

(P<0.001) of MPO activity, when

compared with those of I/R group.

However, glutathione content was

still significantly lower (P<0.001),

while MPO activity was still signifi-

cantly higher (P<0.001) in E+I/R

group than in C, EC and S groups.
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Fig.1:  Fig.1: Effect of epigallocatechin-3-gallate (EGCG) on plasma malondialdehyde (MD) and
nitrite/nitrate contents in rats. Plasma MDA (panel A) and nitrite/nitrate (panel B)
contents in control (C), EGCG-administered control (EC), sham-operated (S), liver
ischemia-reperfusion (I/R) and EGCG-administered liver ischemia-reperfusion
(E+I/R) groups were assessed as described in Material and Methods. Data are ex-
pressed as mean±SD for each group (n=10). The marks "*" and “#”on top of the col-
umn indicate that the corresponding group is significantly different from all other
groups at P<0.001.
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Fig.3:  Fig.3: Effect of epigallocatechin-3-gallate (EGCG) on liver homogenate glutathione con-
tent and myeloperoxidase (MPO) activity in rats. Glutathione content (panel A) and
MPO activity (panel B) in control (C), EGCG-administered control (EC), sham-
operated (S), liver ischemia-reperfusion (I/R) and EGCG-administered liver ische-
mia-reperfusion (E+I/R) groups were assessed as described in Material and Meth-
ods. Data are expressed as mean±SD for each group (n=10). The marks "*" and “#”
on top of the column indicate that the corresponding group is significantly differ-
ent from all other groups at P<0.001.

Fig.2: Fig.2: Effect of epigallocatechin-3-gallate (EGCG) on liver homogenate superoxide dismu-
tase (SOD) and glutathione peroxidase (GSH-Px) activities in rats. SOD (panel A)
and GSH-Px (panel B) activities in control (C), EGCG-administered control (EC),
sham-operated (S), liver ischemia-reperfusion (I/R) and EGCG-administered liver
ischemia-reperfusion (E+I/R) groups were assessed as described in Material and
Methods. Data are expressed as mean±SD for each group (n=10). The mark "*" on
top of the column indicates that the corresponding group is significantly different
from all other groups at P<0.001.
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DiscussionDiscussion
Oral administration of EGCG to

normal rats resulted in insignifi-

cant variations in all the parame-

ters measured in this study,

namely plasma albumin, ALT,

AST, MDA and total nitrite/nitrate

levels and liver homogenate SOD,

GSH-PX and MPO activities and

total glutathione content. The ab-

sence of any significant effect of

EGCG administration to normal

rats is explained by the presence

of an appropriate pro-oxidant anti-

oxidant balance under normal un-

stressful conditions, with loss of

the need for supplementation with

other antioxidants beside that nor-

mally available. 

The development of hepatic in-

jury in our model of liver ischemia-

reperfusion in rats was proved, as

ischemia-reperfusion of the liver

resulted in a significant decrease

of the plasma albumin level and a

significant increase of the plasma

ALT, AST, MDA and total nitrite/

nitrate levels versus those in nor-

mal rats. Also, liver tissue homog-

enate SOD and GSH-PX enzymatic

activities and total glutathione

content were significantly reduced,

while homogenate MPO activity

was significantly elevated. Su et

al.[21] observed the increase of

plasma ALT and AST activities and

both plasma and hepatic MDA

concentrations after liver ische-

mia-reperfusion in rats. The en-

hanced lipid peroxidation in liver

ischemia-reperfusion is evidenced

in our study by the rise in plasma

MDA content[31]. In fact, overpro-

duction of ROS and oxygen free

radicals in ischemia-reperfusion

conditions may also lead to exces-

sive lipid peroxidation, and protein

and DNA damage. The DNA dam-

age secondary to the oxidative

stress is accompanied by nuclear

fragmentation, a phenomenon

characterizing the apoptotic type

of cell death[32]. The increased to-

tal nitrite/nitrate observed in this

study is explained by accumula-

tion of superoxide during the re-

perfusion phase following ische-

mia, and its rapid reaction with

NO to form peroxynitrate[33]. In

consistency, previous studies dem-

onstrated the post-ischemic nitro-

sative damage in liver[34], heart
[35], brain[36] and lung[37]. The re-

duction in the activities of the en-

dogenous antioxidant enzymes

and total glutathione content after

ischemia-reperfusion injury, ob-
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served in this study, is in agree-

ment with many research workers.

Kizilgun et al.[38] demonstrated a

decrease in the SOD and GSH-Px

activities in renal ischemia-

reperfusion. Turrens et al.[39] has

shown that myocardial mitochon-

drial Manganese-SOD activity was

decreased after ischemia. In tem-

porary testicular ischemia, oxida-

tive stress with a sudden induc-

tion of lipid peroxidation and a

concomitant suppression of endog-

enous antioxidant activities, in-

cluding those of SOD and GSH-Px,

was observed by Unsal et al.[40].

Recently, a decreased SOD and

GSH-Px enzymatic activities in the

liver of rats exposed to ischemia-

reperfusion was also observed by

Su et al.[21]. 

The MPO activity is considered

a biomarker of inflammation that

estimates neutrophil infiltration in

inflamed tissues[41]. The elevation

of MPO activity, after induction of

liver ischemia-reperfusion injury

in our experiment, is in agreement

with Sims and Muyderman[42],

who found that the restored blood

flow exaggerates the inflammation

response of damaged tissues,

causing neutrophil infiltration that

destroys damaged hepatic cells.

Moreover, Kulmacz and Wang[43]

suggested a creation of a vicious

cycle between oxidative stress and

inflammatory mediators. In fact,

Free radicals, particularly reactive

oxygen and nitrogen intermedi-

ates, are thought to be involved in

the inflammatory processes, exac-

erbating inflammation, and caus-

ing tissue damage[44]. In contrast

to our findings, Portakal and Inal-

Erden[45] reported an increase of

SOD and GSH-Px activities during

ischemia reperfusion of the liver,

as compared with controls. This

contradictory result may be ex-

plained by different techniques of

ischemia-reperfusion injury with a

resultant different rates of produc-

tion of ROS, where in the present

work, the extent of the possible

compensatory mechanisms of the

antioxidant enzymes synthesis to

face the oxidative insult was less

than that of their depletion, with a

subsequent final reduction in their

measured enzymatic activities in

liver homogenates. 

The main finding in our study

is that chronic EGCG administra-

tion, at a dose of 40 mg/Kg b.w.

for 7 weeks, partially improves the
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liver dysfunction and oxidative

stress associated with ischemia-

reperfusion, as demonstrated by a

significant increase of plasma al-

bumin level and a significant de-

crease of the plasma ALT, AST,

MDA and total nitrite/nitrate con-

tents, compared to animals ex-

posed to liver ischemia-reperfusion

without pretreatment; however,

values did not return to the basal

values measured in normal control

rats. A complete correction of the

enzymatic activities of SOD and

GHS-Px in liver homogenates of is-

chemia-reperfusion rats after pre-

treatment with EGCG was ob-

served in our study, however, the

improved homogenate total glu-

tathione content and MPO activity

did not return to normal values. 

The beneficial effect of EGCG in

this research could be attributed

to the attenuation of oxidative stress

in liver ischemia-reperfusion rats.

In consistency, numerous studies

have shown that green tea flavo-

noids have antioxidant and iron

chelating activities and thus, can

prevent and/or reduce the deleter-

ious effects of oxygen-derived free

radicals associated with various

chronic diseases[46,47]. Kondo et

al.[48] demonstrated a scavenging

effect of EGCG on peroxyl radicals.

Guo et al.[14] described a protec-

tive mechanism of EGCG against

lipid peroxidation in synaptosomes.

Although the mechanisms of EGCG’s

antioxidant activity still remain un-

clear, pharmacological studies have

identified several antioxidant prop-

erties such as blockade of consti-

tutional and induced nitric oxide

synthases[14,49,50] and scaveng-

ing of free radicals or attenuation

of lipid peroxidation[51,52].

 

In conclusion, In conclusion, oral administra-

tion of EGCG, the main active in-

gredient in green tea, could atten-

uate the liver I/R injury in rats,

and this may be of potential bene-

fit during surgical procedures

such as hepatic resection and liver

transplantation.
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AbstractAbstract
Liver fibrosis is the result of chronic liver injury, and it represents a

widespread medical problem. In this study, we aimed to investigate the
potential antifibrotic effects of natural an antioxidant anti-inflammatory
drug (resveratrol), and a known anti-inflammatory drug (colchicine) on
already established liver fibrosis induced by one of the commonest he-
patotoxic drugs (CCL4). The study was carried out in 50 rats weighing
150-200 g subdivided into five groups each of which consisted of 10
rats. Group1: Rats were given olive oil intragastric and served as control
group. Group2: Rats were given CCL4 in a dose of 0.4gm/kg body
weight three times a week, for 8 weeks. Group3: Received resveratrol re-
ceived resveratrol intragastric suspended in 0.7% of carboxymethyl cel-
lulose in a dose of 100mg/kg body weight 8 weeks after carbon tetra
chloride injection and together with it for further 2 weeks. Group4: re-
ceived colchicine intragastric suspended in 0.7% of carboxymethyl cel-
lulose in a dose of (100mg/kg body weight) 8 weeks after carbon tetra
chloride injection and together with it for further 2 weeks. Group5:  Re-
ceived both resveratrol and colchicine for the same period. At the end of
experiment, animals were kept for overnight fasting and sacrificed by bi-
lateral decapitation. Liver sections were collected and prepared for his-
topathology and for estimation of maondialdehyde, glutathione peroxi-
dase and hydroxyproline content. Serum were collected for AST, ALT,
TGF-β1, TNF-α and IL6.

The study showed that resveratrol but not colchicne could ameliorate
liver fibrosis induced by CCL4 as represented by improvement of serum
transaminases, inflammatory markers, fibrosis markers and antioxi-
dant parameters together with improvement in histopatholgical features
of liver fibrosis. 
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IntroductionIntroduction
Chronic liver diseases are ma-

jor global health problems causing

approximately 800,000 deaths per

year worldwide[1]. Liver fibrosis is

the common pathologic process of

all chronic liver diseases, regard-

less of the cause, which results

from excessive accumulation of

extracellular matrix[2].

Regardless the initial cause of

injury, fibrosis represents the final

common pathway of chronic he-

patic inflammation. The tradition-

al view of liver disease as an irre-

versible process is obsolete and it

is now evident that the develop-

ment of liver fibrosis is a dynamic

and potentially bidirectional pro-

cess[3]. There is overwhelming evi-

dence that activated hepatic stel-

late cells (HSC, Ito, fat storing cell,

or lipocyte) are the major produc-

ers of the fibrotic neomatrix[4,5].

HSCs normally reside in the peri-

sinusoidal space where their prin-

cipal function is the storage of re-

tinoids[6]. Following chronic liver

injury, HSC proliferate, lose their

vitamin A and undergo a major

phenotypical transformation to

smooth muscle  -actin positive

myofibroblasts (activated HSC)

which produce a wide variety of

collagenous and non-collagenous

ECM proteins. Cirrhotic liver con-

tains approximately six times

more ECM overall than normal liv-

er, and in the space of Disse colla-

gen types III and V and fibronectin

accumulate in early injury. Acti-

vated HSCs up-regulate the ex-

pression of potent inhibitors of

metalloproteinases (TIMPs)[7].

Carbon tetrachloride (CCl4),

has been considered as one of the

best characterized experimental

model for chemically induced rat

liver damage. CCl4 is a classical

hepatotoxicant causing liver cir-

rhosis, fibrosis, and necrosis by

producing highly reactive trichlo-

romethyl free radical, initiating

lipid peroxidation and causing

centrilobular necrosis. High levels

of reactive oxygen species (ROS)

induce cell damage and are in-

volved in several human patholo-

gies, including liver cirrhosis and

fibrosis[8,9]. At the molecular lev-

el, a series of studies have shown

that oxidative stress is commonly

induced in all forms of chronic liv-

er injury and plays a crucial role

in hepatic fibrogenesis[10,11].

Therefore, the use of compounds
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with antioxidant properties may

prevent or alleviate many diseases

associated with ROS.

Experimental models have con-

firmed the possibility of reversion of

established liver fibrosis[12]. Res-

veratrol has been shown to exert

antioxidant effects in experimental

models of liver injury induced by

ischemia/perfusion and in ethanol

by induction of enzymatic activity

of super oxide dismutase and cat-

alase and to attenuate fibrosis de-

velopment when co-adminstered

with CCL4 to rats[13]. 

Rats injured with carbon tetra-

chloride for 4 to 8 weeks develop

fibrosis, but after cessation of the

injury are able to revert to virtual-

ly normal morphology. On the oth-

er hand, when the injury is pro-

tracted for longer time, (12 weeks)

cirrhosis develops and in the ab-

sence of ongoing injury there is

only partial reversal with remodel-

ing of a micro-nodular to a macro-

nodular architecture[14]. Colchi-

cine is an anti-inflammatory and

anti-fibrotic medication. Several

randomized clinical trials have ad-

dressed the question whether col-

chicine has any efficacy in pa-

tients with alcoholic as well as

non-alcoholic fibrosis and cirrhosis.

 Materials and Methods Materials and Methods
Fifty rats obtained from a local

animal house, each weighing 150-

200 gram were used throughout

the experiment. They were kept

under similar housing condition

and offered food and water ad-Lib.

They were subdivided into five

groups each of 10 rats as follow: 

Group 1: received olive oil oral-

ly and served as normal control

group.

Group2: received carbon tetra-

chloride intraperitoneal  (2ml/kg,

20% v/v in olive oil) twice a week

for 8 weeks and served as CCL4

control group[15].

Group3: received resveratrol in-

tragastric suspended in 0.7% of

carboxymethyl cellulose. in a dose

of 100mg/kg body weight[16]. 8

weeks after carbon tetra chloride

injection and together with it for

further 2 weeks. 

Group 4: received colchicine in-

tragastric suspended in 0.7% of

carboxymethyl cellulose in a dose

of (100mg/kg body weight) 8
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weeks after carbon tetra chloride

injection and together with it for

further 2 weeks. 

Group5; received resveratrol

and colchicine intragastric 8

weeks after carbon tetra chloride

injection and together with it for

further 2 weeks.

At the end of experiment, ani-

mals were kept for overnight fast-

ing and sacrificed by bilateral de-

capitation. Liver sections were

collected and then divided into

two portions, one for histopatholo-

gy where liver slices were cut in

equal parts, fixed in 10% formal-

dehyde and embedded in paraffin,

the 5µm thick sections were

staines with hematoxylin and eo-

sin (H&E) before observation un-

der light microscope. The other-

part of liver sections were

homogenized and prepared for es-

timation of Liver malondialdehyde,

glutathione peroxidase, transform-

ing growth factor-β (TGF-β1) and

hydroxyproline content.

Blood samples were collected

from all studied groups and lifted

for clotting at 37˚C and then cen-

trifuged for separation of plasma

for estimation of aspartate trans-

aminase (AST), alanine transami-

nase (ALT), tumor growth factor β

(TGF-β1), TNF-α, IL6

Serum activities of alanine ami-

notransferase (ALT) and aspartate

aminotransferase (AST) were

measured with routine laboratory

methods using an autoanalyzer.

Serum hyaluronic acid (HA) was

determined by radioimmunoassay,

hydroxyproline (HYP) content in

liver, malondialdehyde (MDA) and

glutathione peroxidase (GPx) lev-

els in liver homogenates were as-

sayed by spectrophotometry. Tu-

mor necrosis factor-alpha (TNF-

alpha), IL and transforming

growth factor-beta1 (TGF-beta1)

levels were determined by ELISA.

Statistical  analysis:  Statistical analysis: Results

were expressed by mean ± SEM.

Statistical significance of differ-

ence between groups was deter-

mined by ANOVA followed by t-

test.  p<0.05 was considered sig-

nificant.

ReultsReults
1- Biochemistry findings:1- Biochemistry findings:

a- Administration of CCL4

three  times a week for 8 weeks,
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induced significant (P<0.05) in-

crease in serum AST, ALT, hyau-

ronic acid, IL-6 and TNF-α when

compared to normal control group

(Table1, Fig.1, 2, 3, 4, 5).

b- Administration of resveratrol

alone or in combination with col-

chicine  8 weeks after carbon tetra

chloride injection and together

with it for further 2 weeks, pro-

duced significant (P<0.05) de-

crease in  serum AST, ALT, hyau-

ronic acid, IL-6 and TNF-α when

compared to ccl4 treated group

(Table1, Fig.1, 2, 3, 4, 5).

c- Administration of colchicne 8

weeks after carbon tetra chloride

injection and together with it for

further 2 weeks, produced insig-

nificant (P>0.05) changes in  ser-

um AST, ALT, hyauronic acid, IL-6

and TNF-α when compared to ccl4

treated group (Table1, Fig.1, 2, 3,

4, 5).

11-  Tissue  homogenization11- Tissue homogenization

findings:findings:

A- Administration of CCL4 in-

duced significant (P<0.05) in-

crease in hepatic malodialdehyde,

hydroxyproline contents and TGF-

B1)   while   produced   significant

((P<0.05) decrease in hepatic glu-

tathione peroxidase when com-

pared to normal control group (Ta-

ble2, Fig.6, 7, 8, 9).

b- Administration of resveratrol

either alone or in combination

with colchicne produced signifi-

cant (P<0.05) decrease in hepatic

malodialdehyde, hydroxyproline

contents and TGF-B1) while pro-

duced significant ((P<0.05) in-

crease in hepatic glutathione per-

oxidase when compared to ccl4

treated group (Table2, Fig.6, 7, 8,

9).

c- Administration of  colchicne

produced  insignificant (P>0.05)

changes in hepatic malodialde-

hyde, hydroxyproline contents,

TGF-B1 and hepatic glutathione

peroxidase when compared to ccl4

treated group (Table2, Fig.6, 7, 8,

9).

111-  Histopatholgical  find-111- Histopatholgical find-

ings:ings:

a- Histological findings of nor-

mal control group clearly showed

that the normal architecture of liv-

er with normal hepatocytes, nor-

mal sinusoids and normal central

vein (Figure10).
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b- Histological findings of ccl4

treated group showed that the

normal architecture of the hepatic

tissue was altered due to adminis-

tration of ccl4 causing degenera-

tion in hepatocytes, extensive cen-

trilobular necrosis around the

central vein of liver (Figure 11).

c- Administration of resveratrol

either alone or together with col-

chicne showed noticeable im-

provement in histopathological pa-

rameters. There was no sign of ne-

crotic region and dilation of

central vein (Figure12). 

d- Administration of colchicne

alone produced histopathological

findings more or less similar to

that introduced by ccl4 (Figure

13).
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Fig.  1:  Fig. 1: Effects of resveratrol and colchi-
cine on serum ALT in rat with
CCL4 induced liver fibrosis.

Fig.  2:  Fig. 2: Effects of resveratrol and colchi-
cine on serum AST in rat with
CCL4 induced liver fibrosis.

Fig.  3:  Fig. 3: Effects of resveratrol and colchi-
cine on glutathione peroxidase (u/
gm) in rat with CCL4 induced liver
fibrosis.

Fig.  4:  Fig. 4: Effects of resveratrol and colchi-
cine on hepatic MDA(nmol/g liver
tissue) in rat with CCL4 induced
liver fibrosis.

Fig.  5:  Fig. 5: Effects of resveratrol and colchi-
cine on hyaluronic acid (ng/l) in
rat with CCL4 induced liver fibro-
sis.

Fig.  6:  Fig. 6: Effects of resveratrol and colchi-
cine on hydroxyprolinel content
(µg/ng) in rat with CCL4 induced
liver fibrosis.
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Fig.  7:  Fig. 7: Effects of resveratrol and colchi-
cine on IL-6(pg/ml) in rats with
CCL4 induced liver fibrosis.

Fig.  8:  Fig. 8: Effects of resveratrol and colchi-
cine on TGF-β-1(µg/l) in rat with
CCL4 induced liver fibrosis.

Fig.  9:  Fig. 9: Effects of resveratrol and colchi-
cine on TNF-α (PG/ML) in rat with
CCL4 induced liver fibrosis.

Fig.  10:  Fig. 10: groupI (received olive oil) normal
liver architecture and hepatocytes
(H.&E.x400).

Fig.  11:  Fig. 11: group II(received ccl4) showing loss of liver architec-
ture,  destruction of liver cells, diffuse infilteration of
mono nuclear cells, fibroblast, lymphocytes with choles-
tasis(Arrow) (H.&E.x400).
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DiscussionDiscussion
CCL4 is widely used to induce

hepatic fibrosis and cirrhosis in

animal models. In this study, he-

patic fibrosis was successfully in-

duced by intraperitoneal injection

of CCL4 in a dose of (0.4 gm/kg

body weight) three times a week,

for 8 weeks. Through this hepatic

model of fibrosis, the effects of

resveratrol and colchicine on he-

patic fibrosis induced by ccl4in

rats were examined.

It is well known that oxidative

damage can induce hepatic fibro-

genesis[17]. Moreover, ROS, such

as H202, O2 and OH, are impli-

cated in the development and

progress of hepatic fibrosis[18].

Oxidative stress leads to lipid per-

oxidation, impaired mitochondrial

Fig.  12:  Fig. 12: groupe111,V(received resveratrol alone or with colchicine) showed noticeable
improvement in histopathological parameters. There was no sign of necrotic re-
gion and dilation of central vein.

Fig. 13: Fig. 13: group V (rceived colchicine and ccl4) showing mild dif-
fuse vacuolar changes in hepatocytes with mild to mod-
erate dilated centeral viens and blood sinusoids with hy-
pertrophy of kupffers cells (H.&E.x400).
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and peroxisomal oxidation of fatty

acids, and cytokine release[19].

Lipid peroxidation accelerates col-

lagen synthesis by stimulating

stellate cells[20]. 

In the present study, adminis-

tration of carbon tetra chloride in-

duced significant increase in ser-

um transaminases level. This is in

accordance with several studies
[15,21,22]. The elevation of serum

transaminases induced by ccl4

could be attributed to the release

of these enzymes from the cyto-

plasm into the blood circulation

after rupture of the plasma mem-

brane and cellular damage[23]. Re-

garding to the effects of ccl4 on in-

flammatory serum markers, it was

founded that, ccl4 induced signifi-

cant elevation of TNF-_ and IL-6.

This is in accordance with other

clinical studies[24-26]. They postu-

lated that IL-6 is a multifunctional

cytokine along with TNF-_ acti-

vates hepatic stellate cells and in-

creases the production of extracel-

lular matrix proteins that finally

leads to cirrhosis.

In the present study adminis-

tration of ccl4 induced increase in

serum fibrotic and liver markers

represented by elevation of serum

hyaluronidase  TGF-_1 and hy-

droxyproline  liver content This is

in agreement with previous stud-

ies who stated that ccl4 markedly

increase TGF-β and also increase

hydroxyproline contents of liver

up to five times when compared to

control group[27,28].

Results of the present study re-

vealed that exposure of rats to

CCl4 resulted in increase lipid

peroxide level manifested by in-

crease in MDA level together with

decrease in glutathione peroxidaes

level. This s in accordance with

large scale studies[25,29-31]. The

hepatotoxic effect of CCl4 is re-

ported to be initiated as a result of

its reductive dehalogenation by

hepatic cytochrome P450 2E1

forming highly reactive tri-

chloromethyl radical (CCl3). In the

presence of oxygen CCl3 gets con-

verted into a trichloromethyl per-

oxyl radical (CCl3OO).These me-

tabolites of CCl4 in turn results in

hepatic oxidative stress, severe

damage to mitochondria and nu-

clei, hepatic fibrosis lead to ne-

crotic cell death[32]. Abstraction of

hydrogen atoms from poly unsatu-

rated fatty acids of cell membrane
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by CCl3 and CCl3OO initiates the

process of lipid peroxidation (LPO)

Further, CCl3 is also capable of

reacting with the sulfhydryl group

of reduced glutathione (GSH) re-

sulting in abnormal function
[33,34]. 

HA known to be good serum

markers of hepatic fibrogenesis[35]

HYP in liver is an important index

reflecting the degree of hepatic fi-

brosis and hepatic fibrosis can be

quantified by measuring hepatic

hydroxyproline[36].

In the present study, adminis-

tration of resveatrol induced sig-

nificant reduction of serum trans-

aminases levels together with

significant decease in inflammato-

ry markers, TNF-α, TGF-β1 and

IL-6. This in accordance with
[13,26,28,37]. They stated that res-

veratrol decreases the immuno-

positivity of TNF-α and IL-6 that

were profoundly expressed in ex-

perimental rats injected with ccl4,

and restored the altered architec-

tural structure of challenged he-

patic tissue by suppressing oxida-

tive stress and apoptosis.

Administration of resveratrol in

the present work significantly de-

creased serum fibrotic and liver

markers represented by reduction

of serum hyaluronidase TGF-β1

and hydroxyproline liver content

This is in agreement with previous

study stated that resveratrol

markedly decrease TGF-β and hy-

droxyproline contents of liver.

They interpretated the strong anti-

fibrotic effect of resveratrol, by it

ability to reduce NF-kappaB acti-

vation and TGF-beta content[27].

Colchicne administration to rats

produced insignificant effects on

serum transaminases, inflammato-

ry markers, lipid peroxide level or

serum and liver fibrotic markers

Cedillo et al., (1996)[38] have

shown that colchicine is capable

of preventing CCl4 induced cirrho-

sis in the rat but colchicine was

unable to reverse fibrosis signifi-

cantly when compared with ccl4

group. It is possible that colchicne

acts by inhibiting the mechanism

of toxicity of the etiological agent.

For example there is evidence that

colchicine inhibits CYP450IIE1[39],

responsible for the bioactivation of

CCl4[40] and that colchicine pre-

vents lipid peroxidation induced
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by CCl4[38] and BDL[40]. These

sorts of mechanisms, very useful

to prevent damage[40] are irrele-

vant when damage is established

and the toxic stimuli removed.

Although liver fibrosis in rats is

reversible, the implications for re-

covery from cirrhosis in humans

remain to be clarified.
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Abstract
Objective:Objective: Determination the prevalence Of Obesity and assessment

of obesity complication in primary school children in Menoufyia Govern-
orate (Berket El-Sabae District).

Background:Background: Childhood obesity is one of the major public health
problems in many industrialized and developing countries of the world
in addition to that it is considered as the most important nutritional
disorder.  

Methods: Methods: A cross sectional study was carried out on 3500 Egyptian
children (1654 males & 1846 females) to calculate prevalence of over-
weight & obesity among primary school children at age of 6-12 year live
in Berket EL-Sabae district(January 2013 - January 2014). Two schools
were randomly selected from rural areas & 3 schools from urban areas
including male & female children. An approval from Menoufyia faculty
of medicine ethical committee was taken before beginning of the study.
An approval from the manger of each school authorities in the educa-
tion ministry. Informed consent was signed by the child &.his parent.

Results:Results: The prevalence of obesity among studied group was 8.4%.
- The prevalence of overweight among studied group was 16.8%.
Conclusion:Conclusion: The prevalence of obesity among studied group was

8.4% among children aged 6 to 11 years is 8.4% (in Berket El-Sabea
District).

Key Words: primary,Key Words: primary, complication, children, obesity, prevalence.
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Introduction
An obese child: is defined as

one with body mass index (BMI)

more than 2SD of the reference

median, An overweight child is de-

fined as one with BMI more than

1SD of the reference median,

Child with thinness is defined as

one with BMI less than -2SD of

the reference line and Child with

severe thinness is defined as one

with BMI less than -3SD of the

reference line.(1)

The causes of obesity are multi-

factorial and include genetic pre-

disposition, sedentary life style,

over eating, fast food diet, and

lack of adequate nutritional edu-

cation, school environment and

advertising and marketing of un-

healthy foods(2).

We must encourage children to

engage in health promoting behav-

iors while also protecting their

positive feelings about their bod-

ies, promoting dietary changes in

school or community policies may

be less likely to make individual

children feel stigmatized or pun-

ished(3).

The aims of this study were de-

termination of the prevalence of

obesity and assessment of the ef-

fect of obesity on blood lipids and

hemoglobin percentage in primary

school children in Menoufyia Gov-

ernorate (Berket El-Sabae Dis-

trict). 

Methods
A cross sectional study was

carried out on 3500 Egyptian chil-

dren (1654 males & 1846 females)

to calculate prevalence of over-

weight & obesity among primary

school children at age of 6-12 year

live in Berket EL-Sabae district

(January 2013 - January 2014).

Two schools were randomly select-

ed from rural areas & 3 schools

from urban areas including male

&female children. An approval

from Menoufyia faculty of medi-

cine ethical committee was taken

before beginning of the study. An

approval from the manger of each

school & authorities in the educa-

tion ministry. Informed consent

was signed by the child & His par-

ent.

Inclusion criteria:Inclusion criteria:

Children aged 6-12 years, both

sexes and live in Berket El-Sabae

district.
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Exclusion criteria:Exclusion criteria:

- Children below the age of 6

years old.

- Children above the age of 12

years old.

- Children with any chronic dis-

ease.

All  cases  were  subjected  toAll cases were subjected to

the following:the following:

I.  personal  history  takingI. personal history taking

with special emphasis on:with special emphasis on:

1- Personal data: name, age,

sex, and residence.

2- Assessment of socioeconom-

ic standard of family with ques-

tions about the father's education

and occupation, mother's educa-

tion and occupation and family in-

come according to (Ibrahim and

Abdel-Ghaffar 1990) socioeconom-

ic scoring system.

II.  Physical  examination:  toII. Physical examination: to

exclude  students  with  chronicexclude students with chronic

diseases diseases 

Anthropometric measurements:

measuring weight & height and

calculating BMI compared on

growth chart of children of the

same age and sex.

A- Weight:A- Weight:

Weight was measured on a digi-

tal electronic scale. The-scale was

set to zero before the patient was

placed on the scale and was

checked weekly with known cali-

bration weights. Weight measure-

ment was taken with the child

wearing littler or no outer clothes

and shoes. The weight was ap-

proximated to nearest 100 gm(5).

B- Height:B- Height:

Height was measured by a tape

measure permanently fixed to a

wall  or  door  frame,  the  head

was held firmly at the top of the

board.

C- Body mass index: C- Body mass index: 

BMI is a ratio between weights

measured in Kilograms to squared

height measured in meters

through the following equation:

B.M.I  =  weight  in  kg  /  heightB.M.I = weight in kg / height

in m2in m2

Statistical  method  StatisticalStatistical method Statistical

analysis:analysis:

Collected data were complied;

coded and verified then analysis

was performed using SPSS v. 18

software for Microsoft Windows 7.

Data were expressed in terms of

standard deviation scores (z-scores)
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using WHO Anthro Plus software

provided by WHO website, the Z-

score- cut-off points recommended

by WHO were used(1).

A Z score or standard deviation

score is the difference between the

actual measurement and the me-

dian of age and sex matched refer-

ence population divided by the

standard deviationof the reference

population.

Z score= Individual's Value-

median value of reference popula-

tion.

Blood pressure measurement by

using blood pressure charts, and

all of children were normotensive. 

Laboratory Investigations:Laboratory Investigations:

- Laboratory investigations

were done for 100 obese students

and 100 controls.

Blood sample was taken from

the child under a septic precau-

tion and used to estimate: 

- Total cholesterol, triglyce-

rides, high density lipoprotein

(HDL) and low density lipoprotein

(LDL).

- Hemoglobin percent.

Specimens  collection  andSpecimens collection and

preparation:preparation:

1. Blood specimens were ob-

tained and the usual precautions

in the collection of venipuncture

samples were followed strictly.

2. For accurate comparison to

established normal values, fasting

morning serum samples were ob-

tained.

3. The blood was collected in a

plain redtop venipuncture tube

with edita(2ml).

4. Quantitative determination of

hemoglobin; specimens were centri-

fuged to separate the serum or plas-

ma from the cells for determination

of lipid profile and blood glucose.

Samples were refrigerated and

stored at temperatures of -20˚C.

Spectrophotometer data:Spectrophotometer data:

Erba Mannheim, model chem-

7, Dc input 18v/24v, 100w.

SR. No 7208. Germany.

Results
This study included 3500 primary

school children in Menoufyia governo-

rate - Berket El-sabae District, there

age ranged from 6-12 years. Table (1)

The prevalence of obesity in

3500 children is 8.4%. The preva-
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lence of overweight in 3500 chil-

dren is 16.8 %. Over weight and

obesity were relatively high among

age group6- < 9 year. Obesity was

more common in female than male.

Obesity was more common in ur-

ban than rural. Children of high

socioeconomic level more obese

than other children. Table (2) 

From the study of 100 obese

students and 100 controls.

The  following  results  wereThe following results were

found:found:

33% of the obese children had

high (Cholesterol level). 25% of the

obese children had high (Triglyce-

ride level). 4% of the obese chil-

dren had high (Low density Lipo-

protein). 35% of the obese

children had high (High density

Lipoprotein).  100% of the obese

children had normal (Hemoglobin

level). Table (3)
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Discussion
This work aimed at detection of

the prevalence of obesity among

primary school children. This

study included 3500 primary

school children in MenoufyiaGo-

vemorate- Berket El - sabae Dis-

trict, their age ranged from 6-12

years, during period from January

2013 to June 2013. Each child in

the study was subjected to general

clinical examination after taking a

precise past medical history. An-

thropometric measurements were

taken for each child including,

weight, height and calculation of

body mass index. Finally, we de-

termined the socio- economic

class of each child according to

the modified socio-economic scale

for Egyptian families(6).

An obese child: is defined as

one with BMI more than 2 SD of

the reference median, An over-

weight child is defined as one with

BMI more than 1 SD of the refer-

ence median, Child with thinness

is defined as one with BMI less

than -2SD of the reference line

and Child with severe thinness is

defined as one with BMI less than

-3SD of the reference line(1).

In this study, comparing distri-

bution of students regarding to

sex 52.7% are females 47.3% are

males. This in agreement with El-

Shafie et al. (2009), study carried

in El-Bagour district. He found

that the distribution of females

was higher than males. 

The prevalence of overweight

and obesity in this study comes in

agreement  with (Bahbah et al.,
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2013), who found the prevalence

of overweight and obesity in Elsin-

bellawin district was 11.5% and

8.5 % respectively.

While the percent of obesity in

the present study (8.4%) is lower

than values described by Shaheen

et al., (2002) and El Ghadban et

al., (2005) this could be explained

by availability of fast food restau-

rants in big cities likes Cairo, plus

limited activities level among chil-

dren living in Cairo. Also the per-

cent of obesity in the current work

is lower than AbouGhazy study

(2011) which may be due to the

difference in sample size which

was 500 students in AbouGhazy

study and 3500 students in this

study also the difference in age

group between the students of

both studies might be the cause of

different results.

Regarding BMI- Z-score classes

we found prevalence of overweight

among female children (15.6%)

lower than male children (18.1%),

but we found prevalence of obesity

among female children (10.00%)

higher than male children (6.6%).

This could be due to reduced ac-

tivity levels of girls in the school or

even outside the school. This is in

agreement with most previous

studies done in Egypt that showed

significant increase in female per-

centage of obesity compared to

boys it was 6.8% for the females

compared to 4.4 % for the boys

(Ismail, 1998), 14.7% & 15.08%

for male &female respectively(7).

For regarding BMI Z-score

classes we found percentage of

overweight & obesity were 18.00%

& 9.4% respectively in urban chil-

dren higher than rural children

13.1% & 5.1% with significant dif-

ference. This could by Explained

by dietary variation between ur-

ban and rural children. This agree

with (Mahfouz et al., 1995) who

found that percentage & obesity in

urban 4.8% & rural children 3%.

In the present works the preva-

lence of overweight & obesity in

private schools 26.5% & 13.9% re-

spectively higher than governmen-

tal schools the prevalence of over-

weight & obesity (14.1% & 6.8%)

respectively with highly significant

difference. This agree with (Hafez

et al., 2000) that reported the

prevalence of overweight and

obesity of 11% & 3.8% respective-
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ly, among children of governmen-

tal schools in Cairo.

In our study, there was 70 chil-

dren (2%) belonging to the very

low social -class; 714 children

(20.4%) belonging to the low social

class;1906 children (54.5%) be-

longing to the medium class; 702

children (20.1%) belonging to the

high class; and 1 child belonging

to the very high class, and it was

found that with regarding weight

for age and BMI for age Z-score

classes children from higher soci-

oeconomic level have significant

more positive deviation from mean

than other children (P value

<0.05) and with regarding height

for age z score classes children

from higher socioeconomic level

have more negative deviation from

the mean than other children with

no significance (P value >0.05); as

it was found that BMI for age Z

score were increasing with the in-

crease in the socio-economic class

(21.4% of >2SD) were from the

high class, (1.7% of >2SD) from

the medium class, (9.3% of >2SD)

were from the low class, (2.8%

of>2SD) were from the very low

class, and this comes in agree

with (El shafie et al., 2013) who

found these results in MitGhamr

District, 18.08% of >2 SD were

from the high class, 3.1% of >2 SD

from the medium class, (12.09%

of >2 SD were from the low class

and 8.99% of >2 SD were from the

very low class.

Our results confirm this as-

sumption and were consistent

with the study of (AbouGhazy,

2011) who found that obesity in

Qalubia is more' in high socio-

economic classes. Which may be

explained by excessive intake of

processed meat, processed cheese,

rice, artificial juices and soda

drinks (coca) among high socio-

economic classes in addition to

more sitting hours at home play-

ing video and computer games

and watching television advertise-

ments of fattening food.

These results were in contrast

to the study done by (Abdel-Salam,

2002) in Egypt, who found obese

group was from the low socio-

economic class. And also the results

of Farid (2001) who found that

67.3% of obese school children in

Cairo had low socioeconomic stat-

us and 32.7% had middle and

high socio-economic score.
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The prevalence of overweight and

obesity in this study comes in agree

with (El-Shafie et al., 2011) who

found the prevalence of overweight

and obesity in El Bagour district

was 11.5% and 8.5 % respectively.

In this study, the prevalence of

obesity in male children aged 6-7

years (10.8%-14.2%) is higher

than other age groups 8-11 years

(5.5%, 8.3%, 8.9%, 5.4%, 7.7%)

respectively, but in female chil-

dren aged from 8-11 years (9.8%,

9.0%, 9.4%, 10.2%) is higher than

other age groups 6-7 years (7.0%,

8.2%) respectively.

The prevalence of dyslipidemia

in this study comes in agree with

(El-Shafie et al. 2013), who found

the prevalence of dyslipidemia in

Kalin district was (34%, 23%, 4%,

34%) for cholesterol, triglycerides,

LDL, HDL respectively.

 

Our results confirm the find-

ings of other studies which show a

higher frequency of dyslipidemia

in obese children(8).

The mechanism of change in

the lipid profile could be: hyperin-

sulinemia causes hepatic VLDL-

synthesis and leads to increased

TG- and LDL-C-levels. The lack of

the effect of insulin on lipoprotein

lipase in peripheral tissues could

then result in an increase in TG

and LDL-C(9).

In our study we found that

100% of the obese children had

normal (Hemoglobin level) and

normal (Random Blood Glucose).

These results reflect that there

are still much efforts needed to

motivate the parents and children

to be more compliant to Breast-

feeding, Proper nutrition and healthy

dietary patterns and encourage

young doctors to emphasize the

importance of such management.

Conclusion
This study concluded that:This study concluded that:

- The prevalence of obesity in

3500 children is 8.4%.

- The prevalence of overweight

in 3500 children is 16.8%.

- Overweight and obesity were

relatively high among age group 6-

< 9 year.

- Obesity was more common in

female than male.

- Obesity was more common in

urban than rural.
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- Children of high socioeconom-

ic level more obese than other

children.

- Dyslipidemia was more com-

mon in obese children.
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Abstract
Objectives:  Objectives: To define neurovascular anatomical features of vastus

lateralis muscle (VLM) and to define distances between definite anatom-
ical landmarks and points of origin of these structures.

Materials  & Methods:  Materials & Methods: Neurovascular pedicle to VLM was identified
and dissected in 10 adult human cadavers to determine: number of ar-
terial branches to the muscle and their calibers, distance between the
site of perforator’s entry to the muscle and the tibial tuberosity (TT) and
anterior superior iliac spine (ASIS), the length of the VLM and its arc of
rotation, the distance between the mid-inguinal point, greater trochant-
er, ASIS and lateral epicondyle and TT and the site of entry of the mus-
cular branches of the femoral nerve to the VLM.

Results:Results: Blood supply of VLM was provided through three branches.
The proximal branch originated from the ascending or transverse
branch of the lateral circumflex femoral artery (LCFA), the middle
branch arises from the ascending or descending branch of LCFA and
the dominant distal vascular arises mainly from the descending branch
of LCFA. Femoral nerve (FN) gave a single nerve trunk which divides
into a short proximal and a long distal branch to supply VLM. The prox-
imal division in turn divides into two short proximal and distal branch-
es entered the proximal part of VLM just below the muscle ridge. The
distal division coursed over the anterior aspect of VLM along its antero-
medial border, with descending branch of the LCFA and divides distally
into proximal and distal terminal branches which entered the lower
third of the muscle. Additionally, FN gave two separate motor branches
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Introduction
The quadriceps femoris muscle

group is composed of the vastus

lateralis, vastus medialis, vastus

intermedius and rectus femoris

muscles. The vastus lateralis is

the largest muscle of the quadri-

ceps femoris complex. It arises by

a broad aponeurosis, which is at-

tached to the upper half of the in-

ter-trochanteric line, to the anteri-

or and inferior borders of the

greater trochanter, to the lateral

lip of the gluteal tuberosity, and to

the lateral lip of the linea aspera.

The fibers form a large fleshy

mass, which is continuous with a

strong aponeurosis, placed on the

deep surface of the lower part of

the muscle. This aponeurosis con-

verges into a thickened, flat ten-

don and inserts on to the lateral

border of the patella, blending

with the tendon of the other parts

of quadriceps, and giving an ex-

pansion  to  the  capsule  of  the

knee joint. All four muscles of the

quadriceps muscle complex are

innervated by the femoral nerve
(1,2,3).

to the VLM. In few limbs, VLM was innervated by three separate motor
branches originating from FN. Terminal vascular and nerve branches
pierced VLM at its anterior border and subdivided inside its substance.
Diameter of the proximal branch of LCFA in both right and left thighs
was significantly wider compared to the distal branch, but was non-
significantly wider compared to the middle branch. Diameter of the mid-
dle branch was significantly wider, on both sides, than the distal
branch. Proximal neurovascular bundle was significantly nearest to
ASIS, while the distal neurovascular bundle was significantly nearest to
TT. The mean VLM length was 41 cm with mean arc of rotation of 20
cm, on both sides.  

Conclusion:Conclusion: VLM obtained its blood supply through three arterial
branches of LCFA and nerve supply through a dominant branch of fe-
moral nerve and had a wide arc of rotation. These data indicated the ap-
plicability of VLM as versatile grafting material for varied musculocuta-
neous defects.

Keywords:Keywords: Vastus lateralis muscle, Neurovascular supply, Diameter,
Distance, Bony landmarks
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Lower limb is vulnerable to high

energy injuries, open fractures, ra-

diation injuries, osteomyelitis, and

large, soft tissue defect exposing

bone tissue after radical resections

of the tumors and complications of

prosthesis used for total knee or hip

joints. This vulnerability, points to

the possibility of the need for soft

tissue grafting anywhere in the

lower half of the body(4).

The use of flaps is accepted as

the standard reconstruction meth-

od especially in severe soft tissue

defects. The reliability of success-

ful graft taking relies on the prop-

er adjustment of the appropriate

grafting tissue. The characteristics

of flap donor area vary according

to the type of flap fashioning and

depend on the knowledge of the

neurovascular supply of the tissue

to be transferred so as to maintain

the viability and sensation of the

flap. Secondly; is the possibility of

moving the flap donor area to pro-

vide advancement flap and/or ro-

tational flap without hampering

vascular supply. Thirdly, is the di-

ameter of blood vessels for recon-

struction of anastomosis with the

recipient area vessels on using

free flaps(5,6). 

Irrespective of the type of tissue

grafting, the proper anatomical

knowledge is mandatory for its

successful taking. The muscles of

the anterior thigh can provide a

generous material for tissue graft-

ing owing to their characteristic

anatomical features of which its

relation to both hip and knee

joints, the propensity of rotation

around a fixed point without ham-

pering blood and nerve supply of

the graft and because of their

plentiful blood supply(7,8,9).

The current study tried to de-

fine the anatomical features of

vastus lateralis muscle (VLM) with

special concern to vascular and

nerve supply of the muscle and to

define the distances between defi-

nite anatomical landmarks and

the point of origin of these struc-

tures so as to provide surgeons

with a map-like design to help for

fashioning VLM flaps. 

Materials & Methods
The current prospective study

was conducted at Anatomy De-

partment, Faculty of Medicine,

Benha and Zagazig Universities,

Egypt since Jan 2012 till June

2013. After approval of the study
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protocol by the Local Ethical Com-

mittee, 10 adult human cadavers;

8 male and two females with no

evidence of previous trauma or

surgery to the thigh were includ-

ed. All cadavers were perfused

with formalin 10% before dissec-

tion. Dissection was carried out in

the supine position with the lower

limbs still attached to the remain-

der of the body to simulate the

normal surgical position.

A longitudinal incision was

made from the iliac crest to the

middle of the leg.  After removal of

skin and subcutaneous tissue, the

deep fascia was excised to expose

the whole length of the quadriceps

muscle group and after incising

the fascia lata, the sartorius and

rectus femoris were identified, cut

and retracted to expose the neuro-

vascular pedicle to the quadriceps

muscle. The anatomy of the VLM,

its neural and vascular anatomy

was studied. The femoral nerve

was identified at the level of the

inguinal ligament, the main nerve

trunk supplying the VLM was dis-

sected along its subsequent divi-

sions and the terminal branches

of femoral nerve divisions were

traced distally into the muscle to

identify their subsequent course;

all distal branches to the muscle

were preserved.

The neurovascular pedicle to

the VLM was identified and dis-

sected, the muscle was mobilized

from the underlying vastus inter-

medius and the following data

were determined: the number of

arterial branches to the muscle

and their caliber, the distance be-

tween the site of perforator’s entry

to the muscle and the tibial tube-

rosity (TT) and anterior superior

iliac spine (ASIS), the length of the

VLM and its arc of rotation, the

distance between the mid-inguinal

point, greater trochanter and ASIS

and the site of entry of the muscu-

lar branches of the femoral nerve

to the VLM and the distance be-

tween the entry’s site of the mus-

cular branches of the VLM and

lateral epicondyle and tibial tube-

rosity. All measurements were

conducted using Vernier caliper

with accuracy of measuring up to

0.01 mm and a measuring strap. 

Statistical analysis:Statistical analysis:

Obtained data were presented

as mean±SD, ranges, numbers

and ratios. Results were analyzed
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using Wilcoxon; ranked test for

unrelated data (Z-test) and Chi-

square test (X2 test).   Statistical

analysis was conducted using the

SPSS (Version 15, 2006) for Win-

dows statistical package. P value

<0.05 was considered statistically

significant.

Results
The blood supply of the VLM

was provided through three

branches; proximal, middle and

distal arteries, arising from the

lateral circumflex femoral artery

(LCFA). The proximal branch origi-

nated from the ascending or

transverse branch of LCFA,

passed transversely within the

thigh deep to the rectus femoris

muscle and is divided randomly

into 2 or 3 smaller branches. The

middle branch originated from the

ascending or the descending

branch of LCFA and ran parallel

to the proximal nerve of the femo-

ral nerve to VLM. The dominant

distal vascular supply originated

mainly from the descending

branch of LCFA and ran parallel

to the distal nervous branch, (Fig.

1). In sometime instances, the de-

scending branch of LCFA gave the

distal and middle arterial branch-

es to VLM (Fig. 2). 

The femoral nerve is the main

nerve supply of VLM and gave a

single nerve trunk to innervate it.

This nerve trunk was divided into

a short proximal and a long distal

branch. The proximal division in

turn was divided into two short

main branches, a proximal and a

distal; both entered the proximal

part of VLM within 2 cm of each

other at or just below the ridge of

the muscle. The distal division

coursed over the anterior aspect of

VLM along its anteromedial bor-

der, with the descending branch

of the LCFA and divides distally

into proximal and distal terminal

branches which entered the lower

third of the muscle.  The branches

of both proximal and distal divi-

sions ran within the central part

of the VLM coursing from antero-

proximal to posterodistal direction

and divided into a number of

smaller branches to supply the

entire muscle (Fig. 3). In addition,

the femoral nerve gave two separ-

ate motor branches to the VLM

(Fig. 4). In few limbs, VLM was in-

nervated by three separate motor

branches originating from the fe-

moral nerve (Fig. 5). The terminal



698

Ashraf Y. Nasr, et al....

vascular and nerve branches

pierced VLM at its anterior border

and subdivided inside its sub-

stance (Fig. 6).  

The distance between the site of

distal nerve branch entry into the

anterior border of VLM and lateral

femoral epicondyle and TT was

measured by a long measuring strap

(Fig. 7). The distance between the

ASIS and the termination of both

proximal blood vessels and nerve

branch to VLM was recorded by

using a Vernier caliper (Fig. 8). 

The measured diameter of the

proximal branch of LCFA supply-

ing VLM in both right and left

thighs was significantly (p<0.05)

wider compared to diameter of the

distal branch, but was non-

significantly (p>0.05) wider com-

pared to the middle branch. More-

over, the measured diameter of

the middle branch was significant-

ly (p<0.05) wider, on both sides,

compared to the diameter of distal

branch. However, the diameters of

the three arteries showed non-

significant (p>0.05) difference be-

tween right and left sides (Fig. 9).

As regards the distance be-

tween site of origin and bony land-

marks, proximal branch of LCFA

was significantly (p<0.05) nearest

to ASIS, while the distal branch of

LCFA was significantly (p<0.05)

nearest to TT with non-significant

(p>0.05) difference compared to

middle branch, (Table 1, Fig. 10).

The mean VLM length was 41 cm

with mean arc of rotation of 20

cm, on both sides, (Table 2). The

descriptive measurements of dis-

tances between various anatomi-

cal landmarks related to VL mus-

cles on both sides were illustrated

in table 3.
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Fig. 1: Fig. 1: Photomicrograph of the neurovascular pedicles of a left vastus lateralis (VL) muscle. The later-
al femoral circumflex artery (LFCA), originating from the femoral artery (FA), divides into de-
scending and transverse branches. The principal branch from the descending branch of LCFA
is the distal branch (BV3) to the vastus lateralis muscle. This branch skirts the anterior bor-
der of the VL and is accompanied by the distal nerve branch (n1). The transverse branch of
LFCA gives rise to the proximal (BV1) and middle (BV2) arterial branches to the vastus lateral-
is, paralleling the proximal nerve branch (n2) to the vastus lateralis. RF: the reflected rectus
femoris muscle; FV: the femoral vein (FV) and FN: the femoral nerve. 



700

Ashraf Y. Nasr, et al....

Fig.  2:  Fig. 2: Photomicrograph of a left thigh showing the distal (BV1) and middle (BV2) arterial branches
originate from the descending branch of the LCFA. The femoral nerve (FN) gives distal (N1)
and proximal (N2) motor branches to the vastus lateralis muscle (VL).  Both vascular and
nerve branches run parallel to each other and enter the vastus lateralis muscle at its anterior
border.  RF: The medially reflected rectus femoris muscle.

Fig.  3:  Fig. 3: Photomicrograph of a left thigh showing the innervation of the vastus lateralis muscle (VL)
from the femoral nerve (FN).  A nerve trunk (N) originates from the femoral nerve and divides
distally into proximal (n2) and distal (n1) divisions. Each division subdivides distally into two
terminal branches (1a, 1b, 2a & 2b) that enter the VL at its anterior border.  The femoral
nerve passes deep to the inguinal ligament (Lig.). 

Fig. 4: Fig. 4: Photomicrograph of a left thigh showing two separate branches (N1, N2) originating from the
femoral nerve (FN) and terminate at the anterior border of the vastus lateralis muscle (VL).
Blood vessels (BV) pass parallel to the motor branch (N1).  The femoral nerve, the femoral ar-
tery (FA) and the femoral vein (FV) pass deep to the inguinal ligament (Lig.).  
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Fig. 5: Fig. 5: Light photomicrograph of a right male thigh showing three separate branches (N1, N2 & N3)
originating from the femoral nerve (FN) to supply vastus lateralis muscle (VL). A measuring
strap was used to measure the distance between these branches and the anterior superior ili-
ac spine (ASIS).  The tensor fascia latae (TM) covers the upper part of VL.  The femoral artery
(FA) and nerve pass deep to the inguinal ligament (Lig.). 

Fig.  6:  Fig. 6: Photomicrograph of a left male thigh showing the distribution of the vascular (BV1 & BV2)
and nerve (N1 & N2) branches inside the vastus lateralis muscle (VL). The proximal nerve (N2)
divides into two terminale branches (2a & 2b).

Fig. 7: Fig. 7: Photomicrograph of a right limb showing the measurement between the site of the distal nerve
(N1) entry to the vastus lateralis muscle (VL) and the lateral epicondyle of femur (Ep) and the
tibial tuberosity (TT). 
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Fig. 8: Fig. 8: Photomicrograph of a left limb showing the distribution of the two motor branches (N1 & N2)
of the femoral nerve (FN) to the vastus lateralis muscle.  The two nerve branches run distally
parallel to the blood vessels (BV1 & BV2) of the vastus lateralis muscle. The distance between
the anterior superior iliac spine (ASIS) and the termination of the proximal blood vessels and
the nerve branch is measured by a Vernier caliber.

Fig. 9: Fig. 9: Mean diameter of branches of LCFA supplyin VL muscle.

Fig. 10: Fig. 10: Mean distance between site of origin of LCFA branches supplying VL and bony landmarks.
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Discussion
The current study found the

blood supply of vastus lateralis

muscle (VLM) is dependent on the

lateral circumflex femoral artery

(LCFA) which gave three main

branches; proximal, middle and

distal branches with the proximal

originated from the ascending or

transverse branch of LCFA, the

middle from the ascending or

transverse branch of LCFA, while

the dominant distal branch arises

mainly from the descending

branch of LCFA. There were non-

significant differences between

right and left thighs as regards the

site of origin and diameter of these

branches, and distances between

the origin site and anterior superi-

or iliac spine (ASIS) and tibial tu-

berosity (TT). However, the proxi-

mal branch was significantly

nearer to ASIS and far from TT,

with the distal one was in reverse.

The current study additionally de-

tected that nerve supply of VLM

was dependent on terminal bra-

ches of a main branch of femoral

nerve and these branches were

concomitant to vascular supply.

These data go in hand that pre-

viously documented in literature

wherein Malhotra et al.(10) report-

ed that dissection of 27 cadaver

thighs identified an average of

four musculocutaneous perfora-

tors to the anterolateral thigh

(ALT) area per thigh with the dis-

tance from the anterior border of

the VLM to the point where perfo-

rators entered the muscle ranged

from 0.1 to 7 cm, 64% of perfora-

tors entered the VLM within 2 cm

of the muscle's anterior border and

at least one perforator entered the

VLM within 2 cm of the muscle's

anterior border per thigh. Sanan-

panich et al.(11) found the arterial

supply of ALT was dependent on

the descending branch of the LCFA

in 38 of 47 dissections and arises

with a mean diameter of 3 mm

(range, 2.2-4 mm) at its origin,

during the descending branch's

journey to the distal part of the

thigh, several branches went into

the vastus lateralis and vastus in-

termedius muscles and the diame-

ters were tapering with the mean

terminal diameter was 1.3 mm

(range 0.9-1.8 mm) and the mean

total length of the descending

branch from its origin to terminus

was 30.3 cm (range 22.5-37.1cm). 

Tayfur et al.(12) studied the
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VLM of 15 adult formalin-fixed ca-

davers and reported that the dom-

inant pedicle was found to be a

descending branch of the LCFA

with mean diameter of 2.1 mm

and is located 119.4 mm distal to

the pubic symphysis; the muscle

also had proximal pedicles from

the ascending and transverse

branches of LCFA and distal mi-

nor branches with origin located

83.7 mm proximal to the intercon-

dylar line. The motor nerve of the

vastus lateralis was found to be

originating from femoral nerve and

entered the muscle 194.6 mm

from the ASIS.

Kim et al.(13) (2010) in anatom-

ical-clinical trial studied 8 cadav-

ers and found the descending

branches of the LCFA measured

10- and 15-cm above the lateral

aspect of the patella with diame-

ters ranged from 1 to 2 mm at 10-

cm and 1 to 3 mm at 15-cm sites.

Then, clinically, ALT perforator

free flap dependent on the de-

scending branch of LCFA was

used for reconstruction of soft tis-

sue defects of the ipsilateral knee

in two cases; both flaps survived

well without major complications

up to a mean follow-up period of

13 months.

Recently, Yamada et al.(14)

tried to clarify the anatomy of the

connection between the descend-

ing branch of the LCFA and the

lateral superior genicular artery

for distally-based ALT flap recon-

struction around the knee and

found that the proximal pivot

point was 1-12.1 cm from the in-

guinal ligament and the distal piv-

ot point, found under the VLM,

was 4-13.6 cm from the lateral su-

perior edge of the patella with the

most distal perforator was 8.2-28

cm from the proximal pivot point,

while the most proximal perforator

was 3-19.5 cm from the distal piv-

ot point.  

The obtained anatomical data

implied that VLM graft may be

used as versatile graft donor area

for the following advantages, wide

arc of rotation allowed grafting de-

fects in hip or back regions with

flap dependent on the proximal

branch and to graft defects of

knee and legs depending on the

distal branch. Additionally, the

multiplicity of blood supply sourc-

es allowed for fashioning sliding or

advancement flaps and allowed
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successful microsurgical anastom-

osis and fashioning free transfer

flaps.

In line with the importance of

VLM from surgical point of view,

Wang et al.(15) based on the ana-

tomic study of descending branch-

es and cutaneous perforators of

the LCFA, the perforator vessels

were found and used as flap pedi-

cle for repairing the oromaxillary

soft tissue defect as anterolateral

and anteromedial thigh flaps, an-

terolateral thigh flaps and rectus

femoris perforator flaps, and bilat-

eral anterolateral thigh flaps and

all the 16 flaps in 8 cases survived

completely with good functional

and esthetic results and with no

complication or morbidity in do-

nor or recipient sites.

Nelson et al.(16) reported that

the VLM flap is an underutilized

alternative for reconstruction of

deep soft tissue defects of the

head and neck, its advantages in-

clude its consistent anatomy and

large caliber pedicle, adequate vol-

ume, a location enabling a 2-team

approach and low donor site mor-

bidity and concluded that this ver-

satile flap should be included as

an option in complex soft tissue

reconstructions of the head and

neck. Rodríguez-Rosales et al.(17)

documented that transposition of

VLM flap as a treatment for recal-

citrant deep infection after arthro-

plasty has presented good results,

provided there is appropriate anti-

biotic therapy and surgical de-

bridement, thus achieving wound

healing. Recently, Ensat et al.(18)

conducted 41 free anterolateral

thigh flaps based on the perfora-

tors of the descending branch of

the LCFA which were dissected to

their origin and after flap transfer

microsurgical anastomoses are

performed and reported total flap

loss rate of 2.4% and partial flap

loss  rate  of  only  13.8%.  White-

side(19) documented that vastus

lateralis and/or vastus medialis

muscles used as transfer flap with

advancement of tibial attachment

provide adequate coverage for an-

terior soft tissue deficits of the

knee and improve its extensor

strength.  

In conclusion, the VLM ob-

tained its blood supply through

three arterial branches of LCFA

and nerve supply through a domi-

nant branch of femoral nerve and
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had a wide arc of rotation. These

data indicated the applicability of

VLM as versatile grafting material

for varied musculocutaneous de-

fects, irrespective of recipient

area. 
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Abstract
Objectives:  Objectives: To detect average dimensions and indices of normal

brain cerebral hemispheres and lateral ventricles in relation to age and
gender. 

Subjects & Methods: Subjects & Methods: 135 subjects; 70 males (M) and 65 females (F)
were categorized into 4 age groups (G): GM1 & GF1 included subjects
<20 years old, GM2 & GF2 included subjects aged 20-40 years, GM3 &
GF3 included subjects aged 40-60 years and GM4 & GF4 included sub-
jects >60 years old. CT imaging was conducted according to Agapejev;
using high resolution scanner for measuring the width of right (RAH)
and left anterior horns (LAH) of lateral ventricle, the bifrontal distance
(ff) and inner skull width (FF) at this level, the bifrontal index (ff//FF),
the bicaudate distance (cc), and inner skull width (CC) at this level and
the bicaudate index (cc/CC).

Results:Results: Bifrontal distance was significantly wider in GM4 than GM3
and in GM2 and GM4 than GF2 and GF4. The FF distance increased
progressively but non-significantly among groups G1-3 in both sexes,
but non-significantly decreased in G4 compared to G3 in both sexes.
The FF distance was significantly wider in GM1-3 compared to GF1-3.
Bifrontal index showed non-significant difference between all GF
groups. It showed non-significant difference between GM1-3 groups,
but was significantly higher in GM4 than GM3. Bicaudate distance of
GM4 was significantly wider than GM3, in GF3 than GF2, GF4 than
GF3 and in GM1 and GM4 compared to GF1 and GF4, respectively. The
CC distance showed non-significant increase in GM2 than GM1, but
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Introduction
Age-related changes in brain

structure result from a complex

interplay among various neurobio-

logical processes, which may con-

tribute to more complex trajecto-

ries than what can be described

by simple linear or quadratic mod-

els. Most brain structures do not

follow a simple path throughout

adult life. Cerebral atrophy has

long been recognized as a promi-

nent feature of normal aging pro-

cess. However, accelerated decline

in high age is not the norm of

healthy brain aging and sever

atrophy occurred only in dement-

ed elderly individuals and not in

normal aged(1,2). 

Neuroimaging studies have

identified several forms of age-

related change in brain structure

that are relevant as potential me-

diators of age-related changes in

cognitive performance. Prominent

among these is age-related decline

in the volume of cerebral gray

matter, particularly in prefrontal

regions. Age-related decline is also

showed non-significant decrease in GM3 than GM2 and in GM4 than
GM3. The CC distance showed non-significant increase in GF2 than
GF1 and in GF3 than GF2, but was non-significantly decreased in GF4
than in GF3. The CC distance was significantly larger in males com-
pared to females in G1-3 groups, but non-significantly in G4. Bicaudate
index showed non-significant difference up GM3 but was significantly
higher in GM4 compared to GM3. Bicuadate index showed significant
difference between GF3, GF2 and GF4, GF3 groups. Width of RAH was
significantly wider in GM4 compared to GM3 and in GM4 than GF4.
Width of LAH was significantly wider in GM4 than GM3, GF2 than GF1
and in GF3 than GF2. LAH width was significantly wider in GM1, GM2
and GM4 compared to females.

Conclusion:Conclusion: Cerebral and lateral ventricle dimensions showed
steady increase with age and being larger in males than in females.
Subjects older than 60 years showed significant reduction of bifrontal
and bicaudate indices with evident difference according to gender.

Keywords:Keywords: Cerebral hemispheres, Lateral Ventricle, Dimensions, In-
dices, Normal subjects, Age, Gender
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evident in cerebral white matter

volume, although with a different

trajectory. Whereas the age-

related decline in gray matter vol-

ume is relatively linear from

younger adulthood, the corre-

sponding decline in white matter

tends to be nonlinear, with a pla-

teau in middle-age and additional

decline, beyond that of gray mat-

ter, in later adulthood(3,4). 

On contrary to these data, re-

cently, Ziegler et al.(5) and Taki et

al.(6) found a significant positive

correlation between the annual

rate of gray matter volume change

and age indicating that gray mat-

ter volume shows not linear but

accelerated loss with age and so

documented evaluating the annu-

al rate of the gray matter volume

change with age in healthy sub-

jects to understand how gray mat-

ter volume changes with aging in

each brain region and to antici-

pate what cognitive functions are

likely to show accelerated decline

with aging.

The cerebral ventricles are a se-

ries of interconnected, fluid-filled

spaces that lie in the core of the

forebrain and brainstem. The

presence of ventricular spaces in

the various subdivisions of the

brain reflects the fact that the

ventricles are the adult derivatives

of the open space or lumen of the

embryonic neural tube. The larg-

est of cerebral ventricles are the

lateral ventricles which are located

in the center of the brain one

within each of the cerebral hemi-

spheres. In frontal sections, ven-

tral surface of lateral ventricles is

usually defined by the basal gan-

glia, the dorsal surface by the cor-

pus callosum, and the medial sur-

face by the septum pellucidum
(7,8,9). 

The current prospective com-

parative study aimed to detect the

average dimensions and indices of

the normal brain cerebral hemi-

spheres and lateral ventricles in

relation to age and gender as a

trial to provide standard schedules

of the normal brain parameters. 

Subjects and Methods
The current study was de-

signed as a comparative study of

CT brain scanning findings of nor-

mal subjects. Inclusion criteria in-

cluded healthy subjects free from

any clinical manifestations indi-
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cating brain pathology as judged

by clinical examination conducted

at Department of Neurology, Ben-

ha University Hospital. All CT im-

aging were conducted and ana-

lyzed at Diagnostic Radiology

Department, Benha University

Hospital. Analysis of CT images

and determination of points of in-

terest were determined by the au-

thors and then measurements

were analyzed and compared at

Anatomy Department.

Exclusion criteria included his-

tory of previous brain trauma, ce-

rebro-vascular accidents, seizures,

intellectual deterioration, alcoholism

and dementia. CT scans showing

asymmetrical head position and

presence of any detectable lesion

even if all the other CT of the same

patient has been normal were also

excluded from this study. 

The study included 135 sub-

jects fulfilled the inclusion crite-

ria; 70 males and 65 females.

Subjects were categorized into 4

age groups (G): G1 included sub-

jects younger than 20 years of

both sexes (GM1 & GF1), G2 in-

cluded subjects aged 20 to 40

years of both sexes (GM2 & GF2),

G3 included subjects aged 40 to

60 years of both sexes (GM3 &

GF3) and G4 included subjects

older than 60 years of both sexes

(GM4 & GF4). 

CT imaging was conducted

without sedation, anesthesia or

intravenous contrast administra-

tion. The procedure was per-

formed according to Agapejev(10);

using high resolution scanner

with the scanning at an average

tilt of 20o from the cantho-meatal

line that extends from the lateral

epicanthus of the eye to the exter-

nal acoustic meatus. Individuals

were put in a supine position, cen-

tralized, fixed and their heads

were placed in the gantry of the

apparatus in a slightly hyper-

extended position. About 15 serial

cross sections (cuts) of the brain

for every case were taken in a dis-

play field of the axial plan. The

thickness of each examined con-

tagious tissue section was 5-10

mm between each cut and the

next one. The chosen parameters

were measured at tow levels of the

CT scan cuts(11). 

Studied parameters:Studied parameters:

1- The bifrontal distance (ff) is
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the combined width of right (RAH)

and left anterior horn (LAH) of the

lateral ventricle and is represented

by a transverse line connecting

the tips of both RAH and LAH(12). 

2- The inner skull width (FF)

corresponds the transverse inner

diameter of the skull at the same

level of the birfontal distance; i.e.

the width of the cerebral hemi-

sphere at the this level and is rep-

resented by a transverse line con-

necting the inner skull tables at

the same level of the bifrontal dis-

tance(13). 

3- The bifrontal index (Evans’

ratio) (ff//FF) is the ratio between

the bifrontal distance and the

width of the cerebral hemisphere

at the same level(14).

4- The bicaudate distance (cc)

is the width of the lateral ventri-

cles between the two caudate nu-

clei and is represented by a line

between the maximum intentation

of the caudate nucleus into the

lateral ventricles(13). 

5- The inner skull width at the

level of the bicaudate distance

(CC) is the transverse inner diam-

eter of the skull at the same level

of the bicaudate distance i.e. the

width of the cerebral hemisphere

at this level and is represented by

a transverse line connecting the

inner skull tables at the level of

the bicaudate distance(13). 

6- The bicaudate index (cc/CC)

is the ratio between bicaudate dis-

tance and the width of the cere-

bral  hemisphere  at  the  same

level(14). 

7- The width of RAH and LAH

of lateral ventricle is the maximal

width of each anterior horn and is

represented by a line connecting

the tip of the right or left horn, re-

spectively to the point of intersection

of this line with a line derived from

continuation of the inner border of

the septum pellucidum(15).

Statistical analysis:Statistical analysis:

Obtained data were presented

as mean±SD. Results were ana-

lyzed using Wilcoxon; ranked test

for unrelated data (Z-test). Statis-

tical analysis was conducted us-

ing the SPSS (Version 15, 2006)

for Windows statistical package. P

value <0.05 was considered statis-

tically significant.
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Results
The bifrontal distance (ff)

showed progressive increase with

age in both sexes but with non-

significant difference between G1,

G2 and G3. In GM4 group, the bi-

frontal distance was significantly

(P3=0.007) wider compared to that

of GM3, while in females the cor-

responding difference was non-

significant. Among both sexes, the

bifrontal distance was non-

significantly wider in GM1 and

GM3 compared to GF1 and GF3,

respectively, while was significant-

ly wider in GM2 (P=0.042) and

GM4 (P=0.015) compared to GF2

and GF4, respectively, (Fig. 1).

The width of the cerebral hemi-

sphere (FF distance), also showed

steady increase with age with non-

significant difference between age

groups in both sexes till age of 60

where the FF distance in G4 starts

to decrease but with non-

significant difference compared to

FF distance of G3 in both sexes.

Among both sexes, the FF dis-

tance was significantly wider in

GM1 (P=0.008), GM2 (P=0.001)

and GM3 (P=0.037) compared to

GF1, GF2 and GF3 groups, while

the FF distance was non-

significantly wider in GM4

(P>0.05) compared GF4, (Fig. 2).

The bifrontal index (ff/FF ratio)

as a measure of ventricular width

in relation to the width of the cere-

bral hemisphere showed non-

significant (P>0.05) difference be-

tween all age groups of females. In

males the bifrontal index showed

non-significant (P>0.05) difference

between GM1, GM2 and GM3

groups, while the bifrontal index

in GM4 was significantly (P=0.005)

higher compared to GM3. There

was non-significant difference be-

tween groups G1-G3 in both sexes

as regards the bifrontal index, (Ta-

ble 1, Fig. 3).

The bicaudate distance (cc)

showed progressive increase with

age in both sexes. In males, the

difference between G1, G2 and G3

was non-significant, while in GM4

group, the bicaudate distance was

significantly (P3=0.012) wider

compared to GM3. In females, the

difference between G1 and G2 was

non-significant, while in GF3 group

the bicaudate distance was signifi-

cantly wider (P2=0.014) than of

GF2 and in GF4 (P3=0.018) com-

pared to GF3. Among both sexes,
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the difference of the bicaudate dis-

tance was significantly wider in

GM1 (P=0.035) and GM4 (P=0.013)

groups compared to GF1 and GF3

groups, while the bicaudate dis-

tance was non-significantly longer

in GM2 and GM3 compared GF2

and GF3, (Fig. 4).

In males the width of the cere-

bral hemisphere at bicaudate level

(CC distance) was non-

significantly increased in GM2

compared to GM1, but started to

decrease in GM3 with non-

significant difference compared to

GM2 and in GM4 compared to

GM3. In females, the width of the

cerebral hemisphere at bicaudate

level was non-significantly in-

creased in GF2 compared to GF1

and in GF3 compared to GF2, but

started to decrease in GF4 with

was non-significant difference

compared to GF3. However, the

CC distance was significantly larg-

er in males compared to females

in G1 (P=0.015), G2 (P=0.004) and

G3 (P=0.045), but the difference

was non-significant in G4, (Fig. 5).

The bicaudate index (cc/CC ra-

tio) as a measure of ventricular

width in relation to the width of

the cerebral hemisphere at the

level of caudate showed non-

significant (P>0.05) difference up

to age of 60 in males but was sig-

nificantly higher (P3=0.007) in

GM4 compared to GM3. In fe-

males, the difference was non-

significant between GF1 and GF2,

but was significantly larger in GF3

compared to GF2 (P2=0.041) and

in GF4 compared to GF3

(P=0.008). The difference between

males and females was non-

significant till G4 where the index

was significantly higher (P=0.022)

in males compared to females,

(Table 1, Fig. 6).

Mean estimated width of RAH

was non-significantly (P>0.05)

wider in G2 compared to G1 and

in G3 compared to G2 in both

males and females. RAH width

was significantly wider (P=0.013)

in GM4 compared to GM3 groups,

but the difference was non-

significant (P>0.05) in females.

RAH width was non-significantly

(P>0.05) wider in GF1 and GF2

groups compared to GM1 and

GM2 groups, but was non-

significantly wider in GM3 com-

pared to GF3 groups. However,

males of G4 had significantly
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(P=0.024) wider RAH compared to

females (Fig. 7).

Mean estimated width of LAH

was non-significantly (P>0.05)

wider in GM2 compared to GM1

and in GM3 compared to GM2,

but was significantly (P3=0.007)

wider in GM4 compared to GM3.

In females RAH width was signifi-

cantly wider (P1=0.002) in G2

compared to G1 and in G3 com-

pared to G2 (P2=0.018), but the

difference was non-significant

(P3>0.05) in G4 compared to G3.

LAH width was significantly wider

in males of G1 (P=0.017), G2

(P=0.01) and G4 (P=0.017) com-

pared to females, but was non-

significantly (P>0.05) wider in

males of G3 compared to females

(Table 3, Fig. 8).
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Fig.  1:  Fig. 1: Mean bifrontal distance (ff) esti-
mated in all age groups of male
and females.

Fig.  2:  Fig. 2: Mean width of the cerebral hemi-
sphere (FF distance estimated in all
age groups of males and females.

Fig.  3:  Fig. 3: Mean bifrontal index determined
for all age groups of males and fe-
males.

Fig. 4: Fig. 4: Mean bicaudate distance (cc) esti-
mated in all age groups of males
and females.
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Fig.  5:  Fig. 5: Mean width of the cerebral hemi-
sphere (CC distance) at bicaudate
level estimated in all age groups of
males and females.

Fig.  6:  Fig. 6: Mean bicaudate ratio determined
for all age groups of males and fe-
males.

Fig.  7:  Fig. 7: Mean RAH width estimated in all
age groups of males and females.

Fig.  8:  Fig. 8: Mean LAH width estimated in all
age groups of males and females.

Axial CT image of anterior horn of later-Axial CT image of anterior horn of later-
al  ventricles  of  a  male-aged  6  yearsal ventricles of a male-aged 6 years
(MG1) showing:(MG1) showing:

- The bifrontal distance (ff)= 32.31mm
- The inner skull width at ff level (FF) =

99.23mm 
- Right anterior horn width (RAH) = 15

mm 
- Left anterior horn width (LAH) = 17.31

mm 
- The bicaudate distance (cc) = 8.08mm 
- The inner skull width at cc level (CC) =

113.18mm 
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Axial CT image of anterior horn of later-Axial CT image of anterior horn of later-
al  ventricles  of  a  male-aged  31  yearsal ventricles of a male-aged 31 years
(MG2) showing:(MG2) showing:

- The bifrontal distance (ff)= 32.93mm 
- The inner skull width at ff level (FF) =

100mm 
- Right anterior horn width (RAH) =

15.85 mm 
- Left anterior horn width (LAH) = 17.07

mm 
- The bicaudate distance (cc) = 9.76mm 
- The inner skull width at cc level (CC) =

104.88mm 

Axial CT image of anterior horn of later-Axial CT image of anterior horn of later-
al  ventricles  of  a  male-aged  55  yearsal ventricles of a male-aged 55 years
(MG3) showing:(MG3) showing:

- The bifrontal distance (ff)= 38.61mm
- The inner skull width at ff level (FF) =

105.82mm 
- Right anterior horn width (RAH) =

17.16 mm 
- Left anterior horn width (LAH) = 21.45

mm 
- The bicaudate distance (cc) = 12.87mm 
- The inner skull width at cc level (CC) =

114.4mm 

Axial CT image of anterior horn of later-Axial CT image of anterior horn of later-
al  ventricles  of  a  male-aged  84  yearsal ventricles of a male-aged 84 years
(MG4) showing:(MG4) showing:

- The bifrontal distance (ff)= 40 mm 
- The inner skull width at ff level (FF) =

90mm 
- Right anterior horn width (RAH) =

18.75 mm 
- Left anterior horn width (LAH) = 21.25

mm 
- The bicaudate distance (cc) = 20mm 
- The inner skull width at cc level (CC) =

100mm 
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Axial CT image of anterior horn of later-Axial CT image of anterior horn of later-
al  ventricles  of  a  female  aged  1-yearal ventricles of a female aged 1-year
(FG1) showing:(FG1) showing:

- The bifrontal distance (ff)= 30mm 
- The inner skull width at ff level (FF) =

78mm 
- Right anterior horn width (RAH) = 16

mm 
- Left anterior horn width (LAH) = 14 mm
- The bicaudate distance (cc) = 10mm 
- The inner skull width at cc level (CC) =

82mm 

Axial CT image of anterior horn of later-Axial CT image of anterior horn of later-
al  ventricles  of  a  female-aged  24  yearsal ventricles of a female-aged 24 years
(FG2) showing:(FG2) showing:

- The bifrontal distance (ff)= 31.15mm 
- The inner skull width at ff level (FF) =

92.30mm 
- Right anterior horn width (RAH) =

13.85 mm 
- Left anterior horn width (LAH) = 17.31

mm 
- The bicaudate distance (cc) = 6.92mm 
- The inner skull width at cc level (CC) =

99.23mm 

Axial CT image of anterior horn of later-Axial CT image of anterior horn of later-
al  ventricles  of  a  female-aged  55  yearsal ventricles of a female-aged 55 years
(FG3) showing:(FG3) showing:

- The bifrontal distance (ff)= 32.5mm 
- The inner skull width at ff level (FF) =

97.5mm 
- Right anterior horn width (RAH) = 17.5

mm 
- Left anterior horn width (LAH) = 15 mm
- The bicaudate distance (cc) = 17.5mm 
- The inner skull width at cc level (CC) =

107.5mm 
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Discussion
The current study detected a

progressive steady increase of ce-

rebral hemisphere at level of

measurement of bifrontal (FF dis-

tance) and bicaudate distances

(CC distance); however the differ-

ences among age groups were

non-significant, irrespective of

gender. However, both FF and CC

distances were significantly wider

in males compared to females till

age of sixty, whenever, the differ-

ence became non-significant.

Mean width of both horns of later-

al ventricle gets wider with aging

in both sexes, but the difference

between age groups was non-

significant till age of sixties when

width of RAH and LAH became

significantly wider, in males and

females, respectively. Bifrontal

and bicaudate indices, used as a

measure of ventricular width in

relation to the width of the cere-

bral hemisphere; showed non-

significant difference between all

age groups of females and be-

tween males and females in all

age-groups till age of sixties. In fe-

males, the bicaudate index, the

difference was non-significant be-

tween G1 and G2, but was signifi-

cantly larger thereafter, while in

males both indices were signifi-

cantly higher in G4 compared to

G3. The difference of bicaudate in-

dex between males and females

was non-significant sixties when

the index was significantly higher

in males compared to females.

These findings illustrated the

impact of aging and gender on ce-

Axial CT image of anterior horn of later-Axial CT image of anterior horn of later-
al  ventricles  of  a  female-aged  65  yearsal ventricles of a female-aged 65 years
(FG4) showing:(FG4) showing:

- The bifrontal distance (ff)= 36.43mm 
- The inner skull width at ff level (FF) =

92.14mm 
- Right anterior horn width (RAH) =

17.14 mm 
- Left anterior horn width (LAH) = 19.28

mm 
- The bicaudate distance (cc) = 12.86mm 
- The inner skull width at cc level (CC) =

187.85mm 
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rebral and ventricular dimensions

and go in hand with that previous-

ly reported in literature; wherein

Preul et al.(16) suggested that a

decrease in cortical thickness and

increase in ventricular width oc-

cur with normal aging. Ekinci et

al.(17) detected that female sub-

jects have less cerebral, cerebellar

and brain stem volumes compared

to males, although there was no

statistically significant difference

between genders and concluded

that volumetric composition of the

cerebrum, cerebellum and brain

stem does not show sexual dimor-

phism in 24 years old people. 

Akdogan et al.(18) found the ra-

tio of total brain ventricle volume

to total brain volume was compar-

able between the two genders,

mean volume fraction of total ven-

tricle volume to total brain volume

was found to be 1.21% in the first

and 3.37% in the last decades and

the mean volume fraction was found

to increase significantly with age.

Giorgio et al.(19) reported wide-

spread reductions in gray matter

(GM) volume from middle age on-

wards but earlier reductions were

detected in frontal cortex with

widespread age-related deterioration

in white matter (WM) microstruc-

ture young adulthood onwards. 

Choi et al.(20) found no differ-

ence in anterior commissural (AC)

volume between genders in their

20s, but in their 40s, the AC vol-

ume of males was less than that

of females and no difference in AC

volume between females in their

20s or 40s; while in men AC vol-

ume in their 40s was less than

that in their 20s and concluded

that there were gender-influenced

differences in AC volume changes

related to aging.

Inano et al.(21) investigated

age-related and gender-related dif-

ferences in the volumes of 18 neu-

roanatomical structures in total of

861 normal subjects and found

significant gender differences in

all neuroanatomical volumes

which were significantly related to

age, except for the caudate nucle-

us, pallidum, and 4th ventricle.

Trimarchi et al.(22) found signifi-

cant gender- and age-related vol-

ume differences and that the in-

crease in lateral ventricle volume

appears to be a constant, linear

function of age throughout adult

life.
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Multiple studies tried to explore

mechanisms underlying these

changes; Kremen et al.(23) strong-

ly suggested that genetic influenc-

es on lateral ventricular volume

are increasing with age and ac-

counted for 32-35% of the vari-

ance in lateral ventricular volume

in childhood, but about 75% of

the variance in late middle and

older age. Shook et al.(24) using

mice model of glial scarring simi-

lar to that detected along the lat-

eral ventricle surface in aged hu-

mans found substantial

ependymal cell loss resulted in re-

active gliosis and the gliotic re-

gions showed morphologic and

phenotypic characteristics similar

to those found in aged humans

and 3D modeling together with

volume measurements revealed

that mice with ventricle surface

scarring developed expanded ven-

tricles, independent of neurode-

generation.

Ryan et al.(25) used MRI to

measure GM, WM, hippocampal

volume, corpus callosum, cerebro-

spinal fluid (CSF), total intracrani-

al volume (ICV) and white matter

lesions (WML) in 582 non-

demented older subjects and

found men and women currently

on hormonal therapy, but were

not past users had significantly

smaller ratios of gray matter to

ICV and increased atrophy (CSF/

ICV ratio) compared to women

who had never used hormonal

therapy and that women with the

estrogen receptor (ESR1

rs2234693 C) allele had signifi-

cantly smaller WML.  

Wåhlin et al.(26) detected signif-

icant negative relationships be-

tween the volume of several brain

regions and measures of intracra-

nial pulsatility with the strongest

relationships concerned the tem-

poral lobe cortex and hippocam-

pus, and a positive relationship

between intracranial pulsatility

and ventricular volume and con-

cluded that elderly subjects with

high intracranial pulsatility dis-

play smaller brain volume and

larger ventricles, supporting the

notion that excessive cerebral ar-

terial pulsatility harms the brain.

Conclusion
Cerebral and lateral ventricle

dimensions showed steady in-

crease with age and being larger

in males than in females. Subjects
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older than 60 years showed signif-

icant reduction of bifrontal and bi-

caudate indices with evident dif-

ference according to gender.
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OF CHRONIC ANAL FISSURES:OF CHRONIC ANAL FISSURES:

OUR EXPERIENCE OUR EXPERIENCE 
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Abstract
Objective:Objective: In this study we aim to clarify whether  the manual Anal

dilatation  is still viable in a modern surgical setup.
Methods: Methods: A total of 55 patients who underwent manual anal dilata-

tion for chronic anal fissures from May 2012 till January 2013 were
studied prospectively.

Results:Results: 43 of the 55 patients were male and 12 were female (male:
female=3.58:1), aged between 20 to 60 years. The fissure was posterior
at 6 o'clock position in 44 patients (80%) and anterior at 12 o'clock po-
sition in 8 patients (14.5%). Mean duration of hospital stay was 1.5
days. At the end of 6 weeks post op, only 37 patients (67.3%) were
symptom free with the remaining 18 patients (32.7%) having complica-
tions. Among the complications, the commonest was ulcer persistence
in 12 patients (21.8%). 3 patients had incontinence for flatus (5.5%), 2
had recurrence of ulcer (3.6%) and 1 had incontinenece for feces (1.8%).
Mortality was 0%.

Conclusions:Conclusions: Anal fissure is a common benign ano-rectal condition.
Once chronicity is established, it is difficult to treat and almost always
warrants surgical management. Although manual anal dilatation is a
simple and easy procedure, it is associted with significant rates of com-
plication. For long term definitive treatment, manual anal dilatation
should be abandonned completely in favour of other surgical techniques
like lateral subcutaneous sphinterotomy.

Key words: Key words: Chronic anal fissure, fissure-in-ano, manual anal dilata-
tion, anal stretch, Lord's anal dilatation
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Introduction
Anal fissure is a common be-

nign ano-rectal condition associat-

ed with significant morbidity. It

presents as a linear ulcer in the

lower anal canal, which in 85% to

90% of cases is in the midline pos-

teriorly, in 10% to 15% is in mid-

line anteriorly and lateral posi-

tions being least frequently

encountered[1].  When examined

under anaesthesia, it appears as a

longitudinal tear in the anal canal

mucosa and ano-derm below the

dentate line. When traction is ap-

plied on the sides of the anal ca-

nal, the fissure appears to be tri-

anglular in shape, with it's apex

near the dentate line and base to-

wards the anal verge.

Etiologically anal fissures can

either be primary (idiopathic) or

secondary. The primary variant is

the more common presentation.

Secondary fissures arise in the

presence of primary pathological

conditions like Crohn's disease,

ulcerative colitis, other granulom-

atous diseases, cancers and Human

Immunodeficiency Virus[1,2]. The

presence of lesions in atypical po-

sitions and/or multiple lesions point

towards a secondary etiology. 

The first effective method found

to be beneficial for treating anal

fissures was manual anal dilata-

tion. The first recorded instance of

this technique was in 1838 by Ré-

camier[3,4], thereafter there have

been on and off periods of its pop-

ularity. Peter Lord performed this

procedure on a large number of

patients in 1968-69. He put for-

ward this technique primarily for

the treatment of second and third

degree haemorrhoids and it was

also used as a more agressive

means of treating chronic anal fis-

sures[5]. Watts et el showed favor-

able results in their case series,

leading to its renewed popularity
[6]. Anal dilatation is still prac-

ticed in some hospitals of Libya.

There are quite a few reasons why

this operation is still favored, the

foremost of these being the sim-

plicity and the relatively short

learning curve. 

There have been various stud-

ies done in the past with varying

conclusions[6,7]. In this study we

aim to present our experiences in

managing chronic anal fissures by

manual anal dilatation in order to

clarify the role of this method in a

modern Libyan surgical setup.
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Patients and Methods
This prospective study was

conducted in the Surgical Depart-

ment of Derna Hospital.

A total of 55 patients with

chronic anal fissure who under-

went manual anal dilatation for a

period of 9 months between May

2012 and January 2013 were in-

cluded in this study. Out of these

43 were male and 12 were female

patients. All clinically diagnosed

patients of chronic anal fissure

between 20 and 60 years of age, of

either sex were included.

A detailed history was taken

which included duration of pain

along with other associated symp-

toms like constipation, bleeding

per rectum, discharge and soiling,

sentinel pile and previous treat-

ment recieved. Anal examination

was performed  and all data about

the anal fissure recorded. Criteria

as set by The Standard Task

Force, American Society of Colon

and Rectal Surgeons to identify

chronic anal fissures were used[8].

Fissures failing to heal within six

weeks despite straightforward die-

tary measures, fissures with indu-

rated margins and lack of granu-

lation tissue with secondary fea-

tures like sentinel skin tag, hyper-

trophied anal papilla were termed

as chronic anal fissures.

Manual uncontrolled anal dila-

tion was performed on all of the

patients under general or spinal

anaesthesia. The patients were

placed in lithotomy position. Clini-

cal examination and digital rectal

examination were performed again

before proceeding with the sur-

gery. A fully lubricated index fin-

ger of each hand  was placed in

the anal canal after one and other.

Then exerting gentle but continu-

ous out word pressure and with

gradual relaxation of the internal

sphincter, the middle finger of

each hand was also placed in the

anal canal. During this procedure

the hands repeatedly moved all

around in order to relax all the

segments of the lower part of the

internal sphincter. The procedure

was stopped  when the internal

anal sphincter was so much re-

laxed that the anal canal was ac-

cepting four fingers (two fingers of

each hand) at a time without

much force.

Post operatively the patients
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were kept nil orally till their full

recovery from the anesthesia. Ef-

fective postoperative analgesia

was ensured. Warm water sitz

baths two times daily were started

from the next morning. After their

discharge from hospital patients

were followed up on weekly basis

for 6 weeks. They were also ad-

vised to have high intake of vege-

tables, high fiber diet and 10 ml of

olive oil daily. During every visit

any change in symptoms and

signs of patients were recorded.

Results
Out of the 55 patients, 43

(78.2%) were male  and 12 (21.8%)

were female (Figure1), male to fe-

male ratio was 3.58 : 1, with age

range between  20 years to 60

years. The fissure was posteriorly

located at 6 o'clock position in 44

(80%)  patients and anteriorly lo-

cated at 12 o'clock in 8 (14.5%)

patients (Figure 2).The presenting

complaints in these patient were

painful daefecation and constipa-

tion in all 55 patients, bleeding

per rectum in 49, discharge per

rectum in 25, sentinel pile in 30

and pruritus ani in 13 patients

(Figure 3).

Analysis of the result of the op-

eration (anal dilatation) was based

on the symptomatic improvement

and the healing of the fissure (epi-

thelialazation)  of the ulcer. These

were carried out on  weekly basis

for a duratin of six weeks, the

mean stay in the hospital follow-

ing anal dilatation was 1.5 days,

the duration of the disappearance

of the symptoms ranged from post

operative day 1 to post operative

day 28. 

The duration of healing of the

ulcer ranged from post operative

day 2 to 6th post operative week,

the mortality during the period of

the study was zero (0%). By the

end of the 6th week we note that

only 37 patients (67.3%)  had no

symptoms with complete healing

of the ulcer,  in the remaining  18

(32.7%)  patients, 1(1.8%) was

having some degree of inconti-

nence for stool and flatus, 3

(5.5%) patients had incontinence

for flatus only, 12 (21.8%) patients

had persisting ulcer and 2 (3.6%)

patients developed signs and

symptoms of recurrent anal fis-

sure after healing in the 4th post

operative week (Figure 4).
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Fig. 1: Fig. 1: Sex distribution Fig. 2: Fig. 2: Position of fissure.

Fig. 3: Fig. 3: Symptoms at presentation Fig. 4: Fig. 4: Post operative complications.
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Discussion
Amongst benign ano-rectal dis-

eases, anal fissure is one of the

more commonly encountered con-

ditions. In most acute cases, com-

plete healing could be achieved by

conservative or medical treatment
[9,10]. The treatment of chronic

cases though, is still a very con-

tentious topic[11]. In the vast ma-

jority of chronic cases though,

surgical intervention is invariably

warrented due to its immediate

benefit by relief of symptoms and

better healing rates[11]. These cas-

es are associated with significant

morbidity and are dificult to man-

age. The objective of surgical

treatment is to decrease lower

anal tone as a consequence of

which there will be better healing. 

Surgical intervention could be

in the form of manual dilatation

(uncontrolled and controlled) or

sphincterotomy.

Manual anal dilatation gained

renewed popularity in the 1960s

after it showed promising results

in a number of studies[6]. A ran-

domised controlled trial done by

Marby et al. showed that manual

anal dilatation gave better results

than lateral subcutaneous sphinc-

terotomy (LSS)[12] Yet again in a

comparitive study done in 1989 by

Giebel et al., anal dilatation was

stated to be superior to LSS[13].

Numerous studies were done

showing consistent success rates

in the range of 87% to 100%, but

with inconsistent recurrence rates

ranging from 0% to 56%[14].

In the present series we found

that anal dilation resulted in com-

plete healing in only 67.3% of the

patients, this is much lower than

what previous studies have

shown[15,16,12,17]. The rates of

complications are consistent with

those cited in previous series
[4,18,19]. The descrepency noted

in literature could be due to high

inter operator variability. Another

point of interest to be noted is that

in our series the male to female

ratio was found to be much higher

than what is cited in literature
[19,17]. Further demographic stud-

ies need to be undertaken to find

out if this is significant.

There is no single reliable way

to standardize uncontrolled man-

ual anal dilatation and both the

external and internal anal sphinc-
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ter can be disrupted and damaged

in an irregular manner. Endosno-

graphic studies done by Speak-

man et al. and by Nielsen et al.

have shown that in most of the

patients there would be irregular

disruption of the anal sphincter
[20,21]. 

Nowadays the most widely ac-

cepted surgical modality for treat-

ing chronic anal fissures is lateral

internal sphincterotomy[22]. It was

first introduced by Notaras et al.

In 1969[23], since then numerous

studies have shown it to be super-

ior to uncontrolled anal dilatation
[4,15], having lesser rates of post

operative incontinence and recur-

rence. 

Conclusion
Manual anal dilatation is with-

out doubt a simple and easy pro-

cedure, and can give immediate

relieve to patients suffering from

chronic anal fissures. But the

high rates of complications asso-

ciated with this procedure in-

crease the morbidity of this chron-

ic malady further and in the long

run increase patient re-attendence

rates, discomfort, economic bur-

den and most of all affect the pa-

tient pscychosocially. Taking into

consideration the various studies

done before and the findings of

this series, manual anal dilatation

should be completely abandoned

in favour of other surgical modal-

ities like LSS. Regular surgical

audits should be undertaken in

departments to ensure that prac-

tices match internationally accept-

ed standards.
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AbstractAbstract
Objective:Objective: To determine  various thyroid  disorders manifesting as

thyroid  nodule and also to evaluate the histomorphology of the lesions.
Methodology:Methodology: A total of 300 patients with clinically thyroid nodules

admitted to surgery department at Alwahda Hospital, Derna, Libya,
2006-2008 were included in the study. Thyroid function tests were ini-
tially performed. Subsequently, thyroid ultrasound and FNA of the thy-
roid nodules were performed exclusively for all euthyroid patients with
normal TSH. Postoperative histopathological examination were done for
all patients.

Results:Results: Out of 300 patients with age ranging between 24 and 62
years, 80% were females. Two hundred (66.6%) patients were euthyroid,
60 (20%) were hyperthyroid and 40 (13.4%) were hypothyroid. Thyroid
ultrasound showed multinodular goiter in 72 (36%), solid nodules in 70
(35%), cystic nodules in 52 (26%) and diffuse enlargement in 6 (3%) pa-
tients. FNA showed that 86% of cases were non neoplastic and 14%
were neoplastic. Among the neoplasms, 2% were   malignant   papillary
carcinoma   and   12% were   benign   follicular neoplasms. Lobectomy
were done to 169 cases (82 cases right, 41 cases were left and 46 cases
were isthmusectomy), and total thyroidectomy in 6 cases. Histopatholo-
gy examination showed that multinodular goiter was the commonest
non-neoplastic lesion representing 36% of all cases, adenometous nod-
ules 26%, colloid cysts 8%, Hashimoto 6%, hyperplastic nodules 5%,
toxic nodules 5% and lymphocytic thyroiditis in 4% of cases. In neo-
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IntroductionIntroduction
Palpable thyroid nodule is a

common reason for seeking medi-

cal advice all over the world. It oc-

curs in 4-7% of the population,

but nodules found incidentally on

thyroid ultrasound suggest a prev-

alence of 19-67%.1

The majority of thyroid nodules

are asymptomatic, and they are 4

times more common in women

then men.2 The incidence increas-

es with age, history of radiation

exposure, and diet containing goit-

rogenic material.3 The primary

aim in investigating thyroid nod-

ules is to exclude malignancy that

occurs in 5% of nodules.4 Fine

needle aspiration (FNA) biopsy

provides highly accurate cytologi-

cal information from which a de-

finitive management plan can be

arranged and has similar sensitiv-

ity and accuracy levels of frozen

section.4

Neoplasms of the thyroid have

a wide spectrum of phenotype,

which range from benign follicular

lesions to violently aggressive ana-

plastic cancer.5 Papillary carcino-

ma is t e most common malignan-

cy of the thyroid, and its

pathologic diagnosis is based on

demonstration of characteristic

cytohistologic features.6 Total thy-

roidectomy is considered the pref-

erable initial surgical approach for

papillary thyroid cancers when

there is no evidence of lymph node

metastasis.7

The overall morbidity of total

thyroidectomy includes temporary

hypocalcemia (1%), temporary re-

plastic lesions, papillary carcinoma was the commonest malignan repre-
senting 1% and benign lesions were diagnosed as follicular adenoma
representing 19% of cases. A female preponderance was seen for both
non neoplastic and neoplastic conditions. The nodules involved the
right side more commonly than the left.

Conclusion:Conclusion: Thyroid nodules are extremely common especialy multi-
nodular goiter and frequently benign. For the most accurate diagnostic
approach, fine needle aspiration biopsy should be done.

Keywords:Keywords: Thyroidectomy. Thyroid hormones, FNAC, histopatholo-
gy, Multinodular goiter, Follicular adenoma, Papillary carcinoma.



3

Benha M. J.

Vol. 31  No 1  Jan.  2014

current nerve palsy (3%), permanent

recurrent nerve palsy (1%), hemor-

rhage (3%), tracheomalacia (5%),

and wound infection in (3%).5

The aim is to determine various

thyroid disorders manifesting as

thyroid nodule and also to evalu-

ate the histomorphology  of the le-

sions.

Subjects and MethodsSubjects and Methods
A total of 300 patients with

clinically thyroid nodules admitted

to surgery department at Alwahda

Hospital. Derna, Libya, 2006-

2008 were included in the study.

Thyroid function tests were initial-

ly performed. Subsequently, thy-

roid ultrasound and FNA of the

thyroid nodules were performed

exclusively for all euthyroid pa-

tients with  normal  TSH. Postop-

erative histopathological examina-

tion were done for all patient s.

ResultsResults
Out of 300 patients with age

ranging between 24 and 62 years,

80% were females. Two hundred

(66.6%) patients were euthyroid,

60 (20%) were hyperthyroid and

40 (13.4%) were hypothyroid. Re-

sults were shown in figures 1,2,3

and 4.

 

Thyroid ultrasound showed

multinodular goiter in 72 (36%),

solid nodules in 70 (35%), cystic

nodules in 52 (26%) and diffuse

enlargement in 6 (3%) patients

FNA showed that 86% of cases

were non neoplastic and 14% were

neoplastic. Among the neoplasm:

2% were malignant papillary carci-

noma and 12% were benign follic-

ular neoplasm. Lobectomy were

done to 169 cases (82 cases right,

41 cases were left and 46 cases

were isthmusectomy), near total

thyroidectomy in 25 cases and to-

tal thyroidectomy in 6 cases.

Histopathology examination

showed that multinodular goiter

was the ommonest non-neoplastic

lesion representing 36% of all cas-

es, adenometous nodules 6%, col-

loid cysts 8%, Hashimoto 6%, hy-

perplastic nodules 5%, toxic

odules 5% and lymphocytic thyr-

oiditis in 4% of cases.

In neoplastic lesions: papillary

carcinoma was the commonest

malignant representing 1% and

benign lesions were diagnosed as
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follicular adenoma representing

19% of cases.

A female preponderance was

seen for both non neoplastic and

neoplastic conditions. The nodules

involved the right side more com-

monly than the left.

Fig. 1: Fig. 1: Thyroid hormone results.

Fig. 2: Fig. 2: Thyroid ultrasound results.

Fig. 3: Fig. 3: Thyroid FNA results.
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DiscussionDiscussion
Goiter is seen in general popu-

lation with a frequency varying be-

tween 4-10%. The prevalence of

thyroid cancer is quite rare. Be-

tween 3-11% of thyroid patholog

ies will be malignant.6, 7

In a study malignancy in thy-

roid gland disease detected in

about 10% cases. Carcinoma of

the thyroid gland is uncommon,

but there is a wide geographical

variation in its incidence. In the

UK the annual incidence is about

between 2-3/100,000 popula-

tion.8 In America, 11000 cases of

thyroid carcinoma are reported

every year and more than 1 per-

son die of thyroid cancer each

year.9 In India thyroid cancer is

1% of all head and neck cancers.

The clinical challenge has been to

identify the malignant nodules

preoperatively and thus minimize

the indication for surgery in be-

nign lesions.3,10,11

Several procedures have been

developed to obtain groups of cells

or tissue from thyroid nodules.

The most commonly used proce-

dure is fine-needle biopsy (FNB),

which is considered the most ac-

curate and cost-effective tool in

the preoperative investigation of

thyroid nodules and has been pro-

posed as the procedure of choice.

The cytological results  following

FNB  are divided  in benign,  ma-

lignant,  indeterminate  and non-

diagnostic 1and  a final  result

can  be obtained within 24 h. The

use of FNB has almost halved the

percentage of patients undergoing

thyroidectomy and has doubled

Fig. 4: Fig. 4: Thyroid Histopatholog y results.

• Multinodular goiter 
• adenometous nodule
• Colloid cyst
• Hashimoto
• Hyperplastic
• Toxic
• Lymphocytic thyroiditis
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the yield of malignancy in patients

who finally undergo surgery,

thereby  reducing  the  cost  of

medical care. Technically, FNB

can be performed with aspiration

using a syringe [fine- needle aspi-

ration (FNA)] or without aspiration

[fine-needle capillary (FNC)] and

can be guided only by palpation

[palpation-guided FNB (P-FNB)] or

by ultrasound  [ultrasound-guided

FNB (US-FNB)].13-17

FNAC is commonly used for the

diagnosis of thyroid pathology. Many

authors have reported a very high

accuracy. The sensitivity ofFNAC

varies from 70% to 95%.18

According to the guidelines of

the American Association of Clini-

cal Endocrinologists, FNA is be-

lieved to be the most effective

method, available for distinguish-

ing between benign and malignant

thyroid nodule, with a sensitivity

and specificity approaching 96%

depending on the experience of

the person performing the biopsy

and the skills of the cytologist in-

terpreting the slides.1 In a study,

only 88 patients out of 100 pre-

sented with solitary thyroid nod-

ules underwent surgery after per-

forming FNA. Patients with benign

thyroid diseases detected by FNA

underwent surgery either to re-

lieve pressure symptoms or for

cosmetic purposes.21-24

US guidance enhances the di-

agnostic accuracy of FNB, as it helps

the physician to direct the needle

tip to the desirable site. It also

helps to avoid adjacent structures,

that is vessels in close vicinity to

the nodule or areas of  central ne-

crosis, which often yield nondiag-

nostic specimens However, no

study has to date compared P-

FNB vs. US-FNB on the same nod-

ules. US-FNB is usually performed

on smaller  nodules than P-FNB,

which results in selection  bias  in

most published  studies.25-28

In the present study, out of 300

patients with age ranging between

24 and 62 years, 80% were fe-

males. Two hundred (66.6%) pa-

tients were euthyroid, 60 (20%)

were hyperthyroid and 40 (13.4%)

were hypothyroid. Thyroid ultra-

sound showed  multinodular  goi-

ter  in  72  (36%),  solid  nodules

in  70  (35%), cystic nodules in 52

(26%) and diffuse enlargement in

6 (3%) patients. FNA showed that
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86% of cases were non neoplastic

and 14% were neoplastic. Among

the neoplasms, 2% were malig-

nant papillary carcinoma and 12%

were benign follicular neoplasms.

Lobectomy were done to 169 cases

(82 cases right, 41 cases were left

and 46 cases were isthmusecto-

my), and total thyroidectomy in 6

cases. Histopathology examination

showed that multinodular goiter was

the commonest non-neoplastic le-

sion representing 36% of all cases,

adenometous nodules 26%, colloid

cysts 8%, Hashimoto 6%, hyper-

plastic nodules 5%, toxic nodules

5% and lymphocytic thyroiditis in

4% of cases. In neoplastic lesions,

papillary carcinoma was the com-

monest malignan representing 1%

and benign lesions were diagnosed

as follicular adenoma representing

19% of cases. A female preponder-

ance was seen for both non neo-

plastic and neoplastic conditions.

The nodules involved the right side

more commonly than the left.

 

Routine use of US-FNB is not

recommended due to cost consid-

erations. When US-FNB is per-

formed, care should be taken to

avoid contamination of the speci-

mens with US gel. Although US-

FNB is expected to further dimin-

ish the already limited FNB com-

plications, there is not sufficient

direct evidence from the compara-

tive studies of P-FNB vs. US-FNB.

Anyway, even US guidance does

not nullify the post-FNB complica-

tions.29-32

Thyroid fine-needle biopsy

(FNB) is a simple, reliable, inex-

pensive and generally safe diag-

nostic procedure in the manage-

ment of thyroid nodules. Post-

FNB local pain and minor haemat-

omas are the most common com-

plications, while serious complica-

tions seem to be rare. Given that

use of FNB minimizes unneces-

sary surgery and subsequent op-

erative morbidity and mortality as

well as the fact that the majority

of FNB complications resolve

spontaneously, the overall safety

of FNB is not questioned. Howev-

er, awareness of the potential

complications and careful estima-

tion of the risk-benefit ratio in an

individual basis may further de-

crease the low morbidity of FNB.

In this systematic review we tried

to collect and summarize all re-

ported clinical complications fol-

lowing diagnostic thyroid FNB,
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aiming to make physicians aware

of possible complications and to

provide preventive measures to

avoid them.33-36

A total of 184 patients with

nonpalpable thyroid nodules (less

than 1.5 em in diameter) were ex-

amined by means of ultrasound -

guided fine-needle aspiration biop-

sy. Patients were included in the

study based on sonographic find-

ings implicating  possible  malig-

nant  nature  of  nodules.  RE-

SULTS.  During   1997-2002, 204

ultrasound-guided fine-needle as-

piration biopsies  of thyroid nod-

ules were  performed;  findings

were nondiagnostic  in  5.9o/o of

cases.  In  59.8% of cases, cytolog-

ical examination revealed benign

lesions; in 11.8%, suspected can-

cer; and in 22.5%, malignant le-

sions. Eighty-five patients under-

went subsequent surgery with

histological examination of speci-

mens obtained. In 45 cases, cyto-

logical diagnosis of malignant or

suspected thyroid cancer was con-

firmed by histological examination

after surgery.37-40

ConclusionConclusion
Thyroid nodules are extremely

common especially multinodular

goiter and frequently benign. For

the most accurate diagnostic ap-

proach, fine needle aspiration bi-

opsy should be done.
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