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Abstract

Hacxground: The idea fo enter the thevecic cauity via the esophanus or
the abdoming cavity vie the stormoach for ary organ wongside the Gf
fract] was first described by the author in his Poatent Peneding applicaiion
at. the US Patent affice {see below). The Transesophageal surgical op-
frouch was never atempied i llerature bBejure. The development of the
navel Transesophageal access devices as one aspect of the MicroAccess
approacty could potentially have o signifieant impact in the way currens
surgioal fechintques are implemenied, Hypothesis: The alyfective was o
etuluate the feasibility and the sefety of the MicroAceess Transesopha-
geal devices in animeals o achieve (ntrathormecie el e fntracardioe ae
cegs. Methods: The MicroAccess Frototype devices were studiod i e
dogs, The procedure cnnsisls of four distinet technigues; 1) secure and
seal an esophageal segment [2) ftsophageal caplire, punciure and Inser
tiore af surgical devtee in io the postertor mediastinue i1l Pericardinl cop-
fure, puncture and insertion af a guide wire into the pericordial spoce and
{4 insertion af & catheter irside the lefl atrium, The procedure was done
under dual ultrasonie quidance from the esophugeal position and wnder
direct endoscopic visual Quidance n the infrathoracic Jrsitior. Hesolls:
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Access to the posterior mediastinum was successful in all 4 dogs (100%)
with clear visualization of surrounding structures. Three different maneu-
vers were performed successfully namely; access to the posterior medias-
tinum, access to the pericardial space and access to the lumen of the left
atrium and injection of a contrast material. All maneuvers were success-
ful. The atrial puncture was achieved and closed. The esophageal punc-
ture was sealed by means of intraesophageal balloons for two hours
without leak until animals were sacrificed. Conclusion: The new MicroAc-
cess Transesophageal technique was successfully implemented to intra-
cardiac access. The method is a new minimally invasive method that is
feasible and safe. More research needs to be done for more precise devic-

es to perform complex procedures.

Introduction

The access to the human heart
and thorax was always a challenge
and required complicated equip-
ments including Cardiopulmonary
Bypass (Gibbon 1954). The Micro-
Access novel approach might po-
tentially have a significant impact
on the current surgical tech-
niques. The technique is Patent
Pending at the United States Pat-
ent and Trade Mark Office file
number 60/167,147 on November
23 1999.2 The esophagus has
been used in the past as a conduit
to obtain tissues for biopsy using
Fine Needle Aspiration (FNA). (Sil-
vestri et al.,, 1996 & Williams et
‘al., 1998). The bacterial flora of
the esophagus is not much differ-

ent from the pharynx in normal
subjects (Gagliardi et al., 1998 &
Mannell 1983). Access to the heart
was always a challenging task
specially its posterior aspect. The
current known approaches are the
open sternotomy approach, Trans
Catheter approach and Thoracos-
copic approach (Kirklin and Kirk-
lin 1990, Khan et al.,, 1992 &
Mack et al., 1992). Each of these
techniques has its disadvantages,
adverse effects and limitations
Roach et al., 1996 & Mohr et al.,
1998). Although technological ad-
vances in Cardiothoracic and Min-
imally Invasive surgeries made
cardiothoracic surgery safe and
reliable, serious drawbacks are re-
lated to the access Harrison et al.,
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1994). Nevertheless, there has
never been an acceptable ap-
proach to reach and manipulate
the posterior aspect of the heart
until now either due to access dif-
ficulty or concomitant complica-
tions (Haissaguerre et al., 1996
Ernst et al.,, 1999 & Robbins et
al.,, 1998),

The new MicroAccess metho-
dology offers direct access to the
ever hard to reach posterior medi-
astinum as well as other intratho-
racic structures. It can be used in
any segment of the GI tract to gain
access to various organs related to
it. The healing of the mucosa is
much faster than the skin with
hypothetically faster recovery from
surgery (Schaffer and Barul 1998),
MicroAccess technique was devel-
oped to obtain reliable and safe
transluminal access. We assessed
the feasibility of the approach and
evaluated the results of the inter-
vention in acute pilot animal ex-
periment.

Materials of Methods
Equipment :
The MicroAccess devices are
mainly two units. The Main Unit
(MU) stays in the esophageal lu-

men and is responsible for esoph-
ageal cleaning, isolation of an
esophageal segment by means of
outside inflatable balloons and
vacuum suction, ultrasonic guid-
ance from the TEE probe that
runs across one of its channels
and a separate channel for the
Side Unit (SU). The SU Carries the
visual endoscope and delivers sur-
gical tools to the thoracic cavity.
The MU and SU were provided by
MicroAccess and were specifically
designed for the experiment Me-
sallum 1999). The TEE ultrasonic
guidance was obtained by an HP
SONOS 500 unit with a Hewlett
Packard Model 21362A 5.0 Mhz
single Plane TEE Probe. The Endo-
Scopic probe was the Olympus
Bronchoscope XBF-1T20Y with
the CLV-10 light source. We used
a Brockenbrough Stainless steel
curved needle with an outer trocar
and inner solid sharp ended stylet
Fig. 1. The needle ran through the
lumen of the endoscope 2.8 mm
working channel. We used 5 cc of
IV contrast material injected in

the left atrium,

Animal Study
The study protocol was ap-
proved by a review committee at
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the Calro School of Veternarian
Medicine, Al animals received hu-
mane care in compliance with the
Culdelines for the Care and Wse of
Laboratory Animals of Caim
Scheol of Veterinanan Medicine,
Calro. Egypt.

Four dogs (welght 10.5 to 24.3
leg) were anesthetlzed with Nem-
butal [30 meg/kg V], and anesthe-
sla was maintained widy 2% is0-
flurane, Hesplratian Was
madntained with a salume-conlrol
resplrater, The ECD was ool
eored continuously throughout the
procedure, Arterlal blood gases
were determined every 30 mlo-
ires, and bicarbonate was added
as needed o maintain a physio-
logical pH between 7.35 and 7,435,
Blrad samples [ur cultures, biond
counts and chemistry were drawn
every S0 mioutes starting one
howr hefore the procedure  and
continued two hours after the pro-
cedlure when  the andimals were
sacrificed. Animals remained an-
eslhelized and sedated  all Lhe

iz,

The: ML was Introduced down
the animals esocphagus to posibon
the side opening in a predeter-

mined localion atove the el alri-
iy and below the carlna wsing
TEE guldance. The wash racuum
system of the MU was imitiated
and the ecsophageal wall segment
secured. The 53U carried the Oyin
pus Bronchoscope in ane of s
by lumens and the Brocken
brough needle in the other lumen,
The esophadeal wall was pulled
away from oulside structures by
means of negative prossurs vari-
um, The necdle was used to make
g puntcture in the esophageanl wall
under visual guldance, The open-
ing was dilated wsing a balloon
calheter, The 33U was passed
aciogs the lumen and its distal tip
intlated to achicve
seal, The endoscope was iniro-
ditced in the posterior mediastl-
num for explorarion in the first

balloon was

animal. The socond animal experi-
rrenil entailed the smoe previous
steps plus the use of the Brocken-
brough Lhe
Cbligue Sinus of the heart hehind
the: Ieft atrium. The pericardium

necdle o enler

wis captured by the alligator clip
of the epdoscope woallow  easy
punctire, A gulde wire was place
the
aohieve

The

imko percardial - space o
inbrupencardiod

third and fourth

U,
animal

1112



Berha M. .

e ——————————————
e T ——————————

Val. 20 No 3 Sept. 2003
experiment entail the same seps
plus acraally puncturing the wall
af the left atrium with fine dp of
the needle Fig, 2 and injecling dye
in the fourth animal.

¥-rays were taken serlally fol-
lowing the dye injection. The dye
starled to delineate the left alrial
walls, mirral valve and pulmonary
veina Fig, 4

The atrdal puncture site Wwas
clamped together by the alligater
clamp for 10 minutes until bleed-
ing stopped. The hemostasls was
surcessful in 100% of the animals
2 dogs), The SU was pulled back
to outside the body. The esopha-
geal  puncture
pressed agamsl the inflated bal-
loon of the MU untl the animals
were sacrificed. Finally, the hearl
was excised, and the success of

sile  wa\s ool

these manipulatons was con-
firmed. The pericardial space, the
mediastinum and the lumen of the

Fig. 1 : Bruckenbrough Needle.

Teft atrum were explored lor evl-
defice of leak or clots. Tissue sam-
ples were taken from the surgical
fleld and sent [or cultures.

Results

The Esophagus was punctured
and sealed in four animals [100%]
under TEE guidance. The exit sile
was delineated and marked. The
medlastinum was accessed in tour
wnder  both
guldance., The letr
atrium was successlully entered
ir two antmals [LO0%) with suc-
pessful dyve injection m one anl-
mal. No evidence of or leak of
esophageal or gasiric secretions in
the field. Mo evidence of Gactre-
mia
Bl cultures and  tissuae s

animls wigual afid

ultrasnumnd

ar bacterial tnfeclion in all
There were
significant

rhythrmlas durng left arral punc-

ples, SOTNE [0

hemmdy eIy ar-
fure. Animals remained hemody-
namically stable throughout he
procedure,
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The remrograde dye flosw into the
Pulmonary veins was shown clear-
Iy during the injection Fig-4,

Fig 2 : Tip of Transesophageal Fig, 4 : Retrograde filling of Ful-
Catheler inside the left atrium. moniry Veins showmn clearly.

Xerays were taken serially follow- The Anterograde flow was also
Ing the dye injection. The dyve eliciled acrass the milral valve and
started lo delineate the left atrial o the lefl ventricle Fig-5.

walls, mitral valve and pulmonary

veins Fig-3,

Fig 3 | Dyve Injected rom the Fg & : Anterograde [low of Dhve
Transesaphageal Calheler into aeross Mirmal Valve inte the Letr
the Jelt atriurm. WVienrricle,
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Discussion
The access to the human hearl
has always been a challenge and a
compleated target to reach [Kirk-
lin & Kirklin 1990). This is specifi-
cally true for the posterior aspect
af the heart that has the left alrl-
. The left atrium and surround-
ing pulmonary vessels are the core
of many very important ca roicathin-
[Cox et al,
19911 Minitmally fmvasive SUrgery

racic  procedures
is currently being advocated In the
field of cardiac surgery [Shetly et
al., 19496], The current approaches
la the thoracic cavity sufler form
gerious Wmitatons and disadvan
tages (Gibbon 1954, Kirklin and
Wirklin 1960, Khan 18992 & Mack
ot al,, 1992), We tested the Micro
Access Transesophageal approach
tn acvess the hearl, The Microdc-
rexs approach describes a trans-
luminal access to the organs alomg
the length of the GL tract (Mesal
lumm 1998), The Transesophaueal
approach describes a way o mint-
mally  invasively deliver surgical
touls to the interior and exterior of
the heart amcl performs  prore-
dures therein while the heart is
beating. [t can be ohviously e
e perform intra abdominal suT-

gery via a similar transgastric

lechmigue using the Micrubhcoess
methods and apparatus, The cur-
rent study tested the MCroACCEss
Transesophageal appraach in four
dogs, The acvess was SUCCESS-
fully achieved in 100 of the ani-
mals without significant complica-
pior,. This technigue represenls o
sale, less invasive and precise ap-
proach for a wide variety ol cardi
nthoracic procedures. The dual ul-
rasonle  and  visual  guldance
assures the operator of precise lo-
carlon and implementation of sur-

glcal Loals.

This could open a most exciting
spectrum of pesstble Implementd
tions of the device in the future for
a varety of procedures including
Coronary Bypass Graftiog, Walve
munipulations, Mapping and Abla-
ton, Congenital delect repales. e
mar or vegetations remuovals, 1n-
sertion of Stents o Puce Mabers.
[neertion of pressure SENSIES. and
delivery of drugs, chemicals, cells
ar genetie materials to Lhie hearl or
thoravic organs, The polental aof
the Lransgastie approach 15 L
yund the scope of this srudy but of
course can be achieved using the
same MicreAccess methods and

apparatus.
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The success to reach Lhe tho-
racic cavity and the lefl atrium via
the MicroAcoess Transesophageal
approach makes it possib le to per-
form pperations that were thought
o he difficult or almost Impossl-
hie. The fact that the posterior
pericardium does not feel pain. as
well as the esophagus and Hssues
involved In the procedure allows
for performing the Interventions
without the need for iIntubation ur
general anesthesta. This makes
technique  highly advanta-
geoLls technigques.
The fast healing and the absence
of outside scauring add o the ad-
vantages of the technigue Thix
means less postoperative pain and
fasler recovery with less post oper-
alive hospital stay Cme, oty

the

pver current

ard rost,

ln summary, we successtully
showed the feasibility and safety
af the Transesophageal Access (D
the left atrium af the heart 1o an
animal experiment. The experi-
ment showed the potential of the
Transluminal approach described
in the above mentoned Patent ap
plication to be applied In numer-
ous Cardiothoracie as well as Ab-
dominal procedures,

Limltations

The current experimenl was
performed using the MicroAooess
devices under development. There
was no closure device to seal the
alrial or the esophageal puncrure,
There is ongoing development of
the MicroAccess apparamus [or an
endoscopic closure device as wrell
The
Transgastrle approach o perform
ahdeminal procedures sHll nieeds
to be tosted.

us other precise devices.

Future Hesearch

We suggest testing the Miero-
Access Approacl in more animals
to test the safery and the feasibill-
ly of delivering mose specialized
wnls for  mtrathoracic  ntervel
tions, We also reoomnmend using
the MicroAccess approach in other
parts of the Gl wact Lo pertorl
Interventions i the  abdaminal
pavity e.g Transgasiic or Tran-
sintestinal. The approach can be
pefined 1o be virtually used Inoany
Lract  to @ceess OFgAn
along side said tract. The Microdc

cess technology can also cnable

natiiral

Robotic surgery to perform in are-
as difficult to assess even witi
ppen felds, The technology alsa

allows [or Telemediome w operale
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from a distant locallon as the ac-
cess 18 mindmally  nvasive  and
precise.
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