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ABSTRACT  

Background: Esophageal atresia is rare congenital anomaly, which is traditionally repaired by open thor-
acotomy. Thoracoscopic esophageal atresia repair has evolved as an effective and safe technique.  

Material and Methods: This is a retrospective review of 11 cases of esophageal atresia (type C), between 
June 2015 to May 2016. The objective of study is to describe our initial learning curve of thoracoscopic 
esophageal atresia repair. 

Results: Out of 11 patients, initial 4 underwent video assisted technique through single incision of 2 cm 
to visualize the exact video-scopic anatomy and to do few steps if possible. In last 7 cases, steps were 

completed with both ends mobilization and intracorporeally single layer interrupted stitching of esopha-
gus. Complications encountered in 3 patients like esophageal leak in one managed conservatively, stenosis 
and reflux in one patient each. 

Conclusion: Thoracoscopic esophageal atresia repair is challenging and demanding surgery. Every sur-
geon has a learning curve before successful thoracoscopic repair which requires skills and learning under 

supervision of experienced surgeons. 
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INTRODUCTION  

Esophageal atresia with or without fistula is rare 

congenital anomaly occurring in 1/3000-5000 of ne-

onatal population [1] which is traditionally repaired 

by posterio-lateral thoracotomy and still a standard 

approach [2-4]. With advancement in minimal inva-

sive pediatric procedures and availability of high def-

inition technology, it becomes possible to perform 

technically demanding and complex procedures tho-

racoscopically [5]. The objective of study is to de-

scribe our experience of few basic steps of learning 

curve to make it possible for achievement of final 

thoracoscopic repair. 

 

MATERIALS AND METHODS 

This is retrospective study conducted from June 

2015 to May 2016 at Peoples University of Medical 

and Health Sciences Nawabshah. Eleven (11) pa-

tients included for thoracoscopic esophageal atresia 

repair. Detailed pre-operative assessment done in all 

patients, full term with type C esophageal atresia 

weighing greater than 1.5 kg were selected. Neonates 

with major cardiac anomalies on echocardiography 

and having GIT anomalies were excluded. Preopera-

tive assessment of gap between two atretic ends were 

roughly assessed by plain x-ray of cervical and tho-

racic spine in lateral view with large bore tube in situ 

in esophagus.  
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Data collected included newborn age,  weight at the 

time of surgery, operative time, mechanical ventila-

tion required, days of hospitalization, time to start 

first feed  per/post-op complications. Informed writ-

ten consent was obtained from parents for initial 

cases as well as other cases for thoracoscopic repair. 

TECHNIQUE 

Baby placed in modified prone position with right 

side elevated at 45 degree with tracheal intubation 

in all cases and no attempt was done for single lung 

ventilation. In first four cases single small incision of 

2-3 cm like we do in VATS given below the tip of scap-

ula at 5th intercostal space. A 5mm scope put from 

top of incision and two working 3mm instruments 

places directly from mid of incision, lung retraction 

done with 3mm fan retractor from bottom of incision. 

The aim of this technique was to see video-scopic 

view of internal anatomy and to assess difficulties 

while doing few video-assisted steps like azygos vein 

ligation and fistula handling. Rest of procedure was 

completed by open method. 

In next 7 cases, three port technique was used con-

sisted of camera port of 5mm just below tip of scap-

ula, right port of 5mm in mid axillary line, two space 

above camera port, and the last 3mm port placed two 

space below in 6th or 7th intercostal space behind 

posterior axillary line (Fig.1). Lung collapse was 

achieved with CO2 insufflations with flow of 1lit/min 

and pressure kept between 5-8 mmHg. The first step 

in all cases was to deal azygos, which was accom-

plished by hook electrode easily after opening the 

pleural membrane. Next step was to ligate with fis-

tula (Fig.1) which was done with 5mm of Grena plas-

tic clips passed through right upper port (Fig.1). Next 

was to identity the upper pouch, which was mobi-

lized by hook in right hand and grasper in left hand 

to pull pouch inferiorly to achieve adequate length 

(Fig.1). Once the good length is achieved, anastomo-

sis of posterior layer of two ends was done intracor-

poreally by 5/0 non-absorbable suture in 2 cases, 

and Vicryl in rest of cases. After completing posterior 

layer, a trans-anastomotic tube was placed and an-

terior layer of anastomosis completed (Fig.1). Chest 

drain was placed in all cases. 

RESULTS 

Initial 4 cases underwent video assisted (Uniportal 

VATS) thoracoscopy, which were converted to open. 

Seven cases, were successfully done thoracoscopi-

cally. Mean age at the time of surgery was 3 days. 

Weight of patients at the time of surgery ranges be-

tween 2-3.5 kg. The initial cases had operative time 

between 120 to 150 minutes; in last two cases it was 

reduced to less than 120 minutes. Mechanical venti-

lation was required in 4 cases. Contrast swallow 

done in all case on day 5, but in 2 cases early con-

trast was done suspecting leak which confirmed it in 

one (healed conservatively). First feed was started on 

day 3 in 4 cases through nasogastric tube; in 5 cases 

feed started on day 5 after contrast swallow and in 

remaining two case feed started lately after 6 days as 

these were on mechanical ventilation. Postoperative 

complications encountered in 3 cases including one 

leak, one stricture and one case had reflux. Leak was 

managed conservatively, stricture improved on dila-

tation and gastro esophageal reflux is being managed 

medically. Hospital stay ranged from 8 days to 16 

days. There was one mortality in our series that de-

veloped sepsis postoperatively. 

 

 
Figure 1: A) Port positions. B) ligation of fistula with plastic clip. C) 

upper pouch mobilization. D) completed anastomosis. 

DISCUSSION 

According to IPEG and EUPSA survey thoracoscopic 

esophageal repair is worldwide accepted procedure 

and being performed in more than 65 developed cen-

ters [6,7]. In few Asian countries and Middle East, 

thoracoscopic repair of esophageal atresia has been 

started but they are at initial learning stage [8-10]. 

In Pakistan, it is first ever attempt at thoracoscopic 

repair of esophageal atresia with tracheo-esophageal 

fistula. 

In our study, the initial four cases have undergone a 

new technique like Uniportal VATS to learn the 

video-scopic anatomy and to attempt few steps keep-

ing the safety of patient in mind. Regarding age, 

weight and associated anomalies our selection crite-

ria was safe as we have excluded cases with low birth 

weight, prematurity and major cardiac association 

are absolute contraindication to thoracoscopic ap-

proach as Rothenberg et al also described in his 

study [12].  
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Azygos vein ligation or sparing is an option, in our 

study we dealt it with coagulating hook, but in few 

studies azygos sparing technique have been done 

claiming lesser edema at esophageal anastomotic 

site and prevention of recurrent fistula formation 

[8,9,13]. Fistula ligation can be done in different 

ways like suture ligation, titanium clips but we have 

done it with Grena 5mm plastic clips which is having 

secure locking mechanism in front and there is no 

statistical significant difference in all techniques 

[1,11,14]. 

The most difficult part of surgery is esophageal anas-

tomosis, intracorporeally, which is technically de-

manding; the technique is same like in open repair, 

but the first stich is difficult one to apply because of 

distantly apart ends, we encountered the similar dif-

ficulties especially in long gap where we had to apply 

stay sutures before applying first intracorporeal 

stich [8,11]. The operative time is variable in our 

study which was more in initial cases because of 

technical difficulty and small working space, the 

same duration of operative time was seen in other 

studies with their initial learning curve experiences. 

Although the number of patients in our series is 

small, the anastomotic leak and narrowing in our 

cases was seen in 10% each, but different compara-

tive studies have found these complication are lesser 

in thoracoscopy group versus open group. Neverthe-

less, meta-analysis by Borruto et al showed no dif-

ference in open and thoracoscopic groups and the 

only advantage is to prevent major thoracotomy [15-

17]. 

CONCLUSION 

Thoracoscopic repair of esophageal atresia with TEF 

is feasible, but is technically challenging and de-

manding. Our current experience is on quite limited 

number of patients and there is considerable learn-

ing curve required till the perfection of procedure. 

Our initial learning curve based on video-scopic view 

of internal anatomy and preliminary handling of Az-

ygous vein and fistula enabled us do successful tho-

racoscopic repair of esophageal atresia with tracheo-

esophageal fistula. 
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