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Backgound/Purpose: Evaluation of the feasibility of thoraco-
scopic correction of esophageal atresia with distal fistula.

Methods: Eight consecutive neonates with esophageal atre-
sia and distal fistula were treated thoracoscopically. Mean
birth weight was 3,048 g (range, 2,140 to 3,770). The patients
were intubated endotracheally and placed in a 34 left prone
position. Three cannulae were inserted along the inferior tip
of the scapula. CO, was insufflated at a pressure of 5mm Hg
and a flow of 0.5 L/min. The fistula was either clipped or
ligated. The proximal esophagus was opened and an anas-
tomosis was made over a 6F or 8F nasogastric tube with
interrupted 5-0 Vicryl.

Results: All procedures were completed thoracoscopically
without major peroperative complications. The mean oper-

ating time was 198 minutes (range, 138 to 250). One patient
had a major leak, resulting in a stormy postoperative course,
but the leak healed on conservative treatment. This patient
and 3 others had stenosis requiring dilatation, respectively,
3, 6, 12, and 1 times. The babies were fed after a median
period of 8 days. The median hospital stay was 13 days.

Conclusions: Thoracoscopic repair of esophageal atresia
with distal fistula is feasible. Larger series are needed to
determine the exact place of the thoracoscopic approach.
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MATERIALS AND METHODS

INCE THE DEVELOPMENT of endoscopic surgi-

cal techniques at the end of the 1980s of the last Eight consecutive patients with esophageal atresia and distal fistula
century, much progress has been made. Many of theere approached solely thoracoscopically. The mean gestational age
operations that were performed classically open now caias 39 weeks, and mean birth weight was 3,048 g (range, 2,140 to

. . 3 770). Six babies had additional malformations, respectively:
be performed endoscoPlcally' This also has happened I@HARGE association and patent ductus arteriosus, dextrocardia, VSD

pediatric Surgery: Reports of endoscopic repair .Of and horse shoe kidney, grade 3 vesicoureteric reflux, tracheal stenosis,
esophageal atresia are scarce. Esophageal atresia hag low anorectal anomaly.

been approached in a thoracoscopically assisted way Preoperatively informed consent was obtained from the parents in

through a minithoracotomiy,but there are onIy 2 case the presence of the intensive care nurse caring for the particular baby.

ts of lete th . Th | Apart from talking about esophageal atresia and its possible associated
reports o complete thoracoscopic rep?a‘lr € evalua- malformations, we talked extensively about the surgical approach.

tion of this operation is in phase 1 of technology assessthey were told that the classic repair is done through a thoracotomy,
ment according to Jennett's classification, namely thebut that we thought that the same operation could be performed

evaluation of its feasibility and safetyOur experience
with a pure thoracoscopic approach in 8 consecutiv

thoracoscopically. We explained the advantages in terms of reduced
trauma to the thoracic wall and the better cosmetic result, but told them

e

also that a thoracoscopic repair would be more difficult and would take

patients with esophageal atresia and distal fistula formgore time. At the same time we explained that we started to do

the basis of this report.
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endoscopic surgical operations in children in 1992, and we had gained
a considerable experience in doing this type of surgery even in the
newborn. For each new patient with esophageal atresia we told the
parents how many we had operated on endoscopically and what the
outcome had been.

The patients were intubated endotracheally and placed3inlaft
prone position (Fig 1). The surgeon stood at the left side of the table
with the screen opposite at the right upper end of the table. The camera
operator stood at the patient’s right side, and the scrub nurse at the
bottom end of the table. Three cannulae were inserted in a V-shape.
The first cannula, a 6-mm one to take a 5-mm 30° telescope, was
inserted in an open way about 1 cm below the angle of the scapula. Two
3.8-mm cannulae, to be used for 3-mm working instruments, were
inserted symmetrically higher, 1 posterior and 1 anterior to the scapula
(Fig 2). CO, was insufflated at a pressure of 5 mm Hg and a flow of 0.5
L/min. The approach was transpleural. An excellent view of the
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Fig 1. The patient is placed in a % left prone position. Two
television screens are positioned at either side of the upper end of
the table.

regional anatomy was obtained with the vena cava and overlying Fig 3. Internal view of the apex of the right chest. The collapsed
phrenic nerve anteriorly and the vertebral column posteriorly (Fig 3).|ung is at the inferior part of the picture. More proximal and medial
The vagus nerve was seen clearly and used as a guide to identify thge superior caval vein accompanied by the phrenic nerve is seen.
esophagus. The azygos vein was freed and preferably transected bposteriorly, the heads of the ribs can be seen making contact with
tween 000 Vicryl ligatures. Next the mediastinal pleura behind thethe vertebral column.

proximal esophageal blind pouch was opened and mobilized (fig 4). For
guidance, the anesthesiologist pushed on the double lumen tube in the
proximal esophagus. Grasping of the esophagus was avoided. The
cleavage plane between the proximal esophagus and trachea was only
approached after the proximal esophagus had been mobilized as far as
possible. The cleavage plane always was opened above the distal end
of the pouch where there are no connecting muscle fibers between the
pouch and the trachea. By doing so, the distal connecting muscle fibers
could be identified and transected without damage to the pouch or
trachea.

The site of the distal fistula was suspected by the expansion during

Fig 2. Position of the cannulae. View taken from the left, where
the surgeon is standing. A 6-mm cannula was inserted 1 cm below
the inferior angula of the scapula to hold a 5-mm 30° telescope. Two Fig 4. The posterior pleura has been incised, and the proximal
3.8-mm cannulae were inserted in a symmeterical way higher up, 1 esophageal pouch is being mobilized. Muscle fibers connecting the
anterior and 1 posterior to the scapula. proximal esophagus with the trachea are seen clearly.
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morbidity that has been ascribed to it includes winged
scapula, elevation or fixation of the shoulder, asymmetry
of the chest wall, rib fusion, scoliosis, and breast and
pectoral muscle maldevelopméritd Chronic pain after
thoracic surgery, at least in adults, is a serious problem
and has been reported in more than 50% of patigits.
There is no information available in infants and children
regarding chronic pain after classical thoracotomy.

Pediatric surgeons have tried to avoid the classic
posterolateral thoracotomy. Sir Denis Browheade a
vertical skin incision, detached the serratus anterior mus-
cle and then opened the intercostal space. Soucy et al
introduced the muscle-sparing thoracotomy into pediat-
ric surgery, whereas Bianchi et'&hdvocate a transax-
illary thoracotomy. In adults, muscle-sparing thoracoto-
mies do preserve muscle strength but do not eliminate
long-term wound-related discomfd&This suggests that

Fig 5. The distal esophagus has been dissected free just at the the Spreadmg of the ribs after enten_ng the thoracic cavity
site of the fistula. The azygos vein is still intact. is one of the causes of postoperative pain.
There appears to be no doubt that the trauma to the

inspiration. The most proximal end of the distal esophagus was isolate«ghoraCIC wall du”ng pure thoraCOSCOpIC operations Is less

as close to the trachea as possible to avoid transection of vagal nen)@’hen compared with a more classical approach both in
branches to the distal esophagus (Fig 5). Next, the fistula was ligateb€rms of trauma to the skin and muscles and of trauma
with 00 Vicryl and transected distal to the ligature (Fig 6). The related to spreading of the ribs. The view obtained during
proximal esophagus then was opened, and an anastomosis was P%‘thoracoscopic approach is excellent, permitting a very
e et Y precie cissection and conservation of smallSiuctres
side of the esophagus. Starting the anastomosis on the right sid§UCh as the fine branches of the vagus nerve to the
obscures vision and makes the left part of the anastomosis mor€SOphagus. The transpleural route required for thoracos-
difficult. By leaving the end of a suture a little longer, traction can be copy could be regarded as a disadvantage. However,
applied so that the next suture can be placed more easily. there are no hard data on the superiority of a retropleural

No chest drainage tube was used, the cannulae were removed, a .
the skin ports were closed with SteriStrips. A routine chest radiograpr:ﬂﬂoracommy when compared with a transpleural one. In

was obtained on the table. No routine postoperative esophagograms ng_,ontragt, Seyeral nanandom_'sed Se”_es have beetn- pub-
dilations were carried out. lished in which no difference in mortality and morbidity

RESULTS

None of the procedures needed to be converted to a
open approach, and there were no intraoperative compl
cations. The mean operating time was 198 minuteq
(range, 138 to 250). There were no deaths. One patie
(CHARGE association together with a clinically relevant
patent ductus arteriosus, requiring operative ligation) hag
a major leak on day 2. This resulted in a stormy postop
erative course. The right chest was drained, and the lea
eventually closed. Anastomotic stenosis requiring dilata
tion developed in this baby and 3 others, respectively, 3
6, 12, and 1 times. The mean postoperative artificia
ventilation period was 4.5 days (range, 3 to 34), and ora
feeding was started on day 8 as a median (range, 2 to 15
The median hospital stay was 13 days (range, 10 to 65

DISCUSSION

A .C|aSSIC3.| pOSter()laFera_l thoracotomy genera”y IS Fig 6. The fistulais ligated close to the trachea and will be divided
considered to be a major insult to the body, and thatistal to the ligature.
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could be established between the retropleural and trangilthough this may be bias, the intensive care nurses and
pleural route?o21 The insufflation of CQ at a pressure neonatologists caring for the patients are convinced that
up to 5 mm Hg into the right chest was not a problem andhe thoracoscopic approach is much less painful.

was counteracted easily by a concomitant increase in A major anastomotic leak developed in 1 patient, the
inspiratory ventilator pressure. The left prone position second in the series. This might have been caused by a
together with the use of C{kept the right lung well out technical error, eg, incomplete anastomosis as it became
of the way without any need for a lung retractor. In openapparent on the second postoperative day. However,
surgery, the lung has to be retracted, and this interfereduring the early postoperative period the child was in-
much more with ventilation than COnsufflation. stable hemodynamically as a result of a patent ductus

An important discussion with a thoracoscopic repair ofarteriosus, which required ligation. This baby and 3
esophageal atresia with distal fistula is the level ofothers had clinically relevant stenosis requiring dilata-
endoscopic surgical expertise that has to be gained beion. Three of the 4 children are now symptom free. The
fore this can be done. Especially, the intrathoracic suturremaining child, now 8 months old, still has recurrent
ing is not easy, not only because of the limited workingsymptomatic stenosis, despite optimal conservative anti-
space but also because appropriate needles currently aneflux therapy. The stomach pH is around 7 during day
not available. To accommodate a 5-0 Vicryl-loaded nee-and night. The high incidence of stenosis seems to have
dle through a 3.8-mm cannula, the needle has to béeen related to a technical error. Initially, we made too
straightened. This has to be done manually and results ismall an esophagotomy in the proximal esophagus. Even
a less than optimal bend in the needle. Moreover, as ahen only a tiny hole is made, the 10F Replogle tube is
result of the straightening, the needle becomes quit@assed easily through it by dilation. In the last 3 patients,
long. The knotting in this series was done within thethe proximal pouch was opened widely, and no stenosis
chest. has been observed.

Extracorporeal knotting may be simpler and may save This series shows that an esophageal atresia with distal
operating time, but we have no experience with it. Withfistula can be repaired thoracoscopically. More experi-
further experience, the operating time will come down asence is needed to determine the exact place of this
it has in all other types of endoscopic surgical operationsapproach.
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Discussion

Mr MacKinlay (Edinburgh, Scotland): Congratula- repair was done through the right chest and went fine.
tions on very nice results in this pioneering work. What L. Spitz (London, England): Congratulations on your
was the smallest baby that you operated on? We tried isuccess. Can | ask you how you cope with a wide gap
recently on a 1.6-kg infant. It was fairly difficult, but the when you can only tie one suture at a time?
view was tremendous. Unfortunately, in mine there was N.M.A. Bax (response): The easiest way to do that is
a right-sided aortic arch so that made the problem evemot to open the proximal oesophagus but to have the
greater. We successfully divided the azygos vein andinaesthetist pushing on the tube in the proximal oesoph-
then the fistula, but the upper pouch was inaccessibleagus. In that way, the distal end of the proximal oesoph-
Have you encountered any such problems, and what iagus is pouched quite far down. You then can make a
the smallest baby? few sutures between the distal fistula and the muscular

N.M.A. Bax (response): The smallest baby was 2.4 kg, layer of the proximal oesophagus. Next, you open the
and the one intrathoracic anomaly that we encountereg@roximal oesophagus and make the rest of the anasto-
was a dextrocardia without intracardiac anomaly. Themosis.



