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Esophageal atresia/tracheoesophageal fistula (EA/TEF) is a rare congenital anomaly that
poses major surgical challenges, particularly when the distance between the two esophageal
ends exceeds 3 cm. Many surgical techniques are advocated for bridging the gap between
the two esophageal ends. In this paper, we propose a simple and effective technique to
elongate the esophagus in the long gap EA. This technique has successfully been applied in

two infants with type C EA/TEF, where a primary end to end esophageal anastomosis was
not feasible. The technique uses two Foley catheters for traction of upper and lower esopha-
geal ends in long-gap EA/TEF. This method helps preserve the native esophagus, providing
comfortable suction of the upper esophageal pouch, and assuring postoperative continuous
feeding through the lower esophageal segment.

INTRODUCTION

Esophageal atresia and tracheoesophageal fistula
(EA/TEF) is a congenital anomaly with an incidence
of 1 in 3000 to 4000 live birth.[1,2] Long-gap esopha-
geal atresia (LGEA) is defined as a gap of >3 cm or >2
vertebral bodies height between the two esophageal
stumps.[3,4] Those two stumps are surgically far
apart to perform the primary anastomosis. Different
techniques have been reported in the literature to
bridge this gap, including circular myotomy of the
proximal esophageal stump (Livaditis procedure), and
mobilization of the distal pouch.[5-6] Esophageal re-
placement surgery has also been widely used such
as; gastric tube reconstruction [7], gastric pull-up
procedure [8], and jejunal or colonic interposi-
tion.[9,10] There is no consensus about the optimal
procedure for the esophageal replacement in LGEA,
however preserving the native esophagus is consid-
ered a priority. Delayed primary repair of long gap
esophageal atresia preserving the native esophagus
was described by Foker et al. [11] in 1997 using ex-
ternal traction sutures for esophageal lengthening
that can also be accomplished thoracoscopically.[12]

In this report of two cases, we describe a modification
of a lengthening technique in patients with LGEA,
aiming to avoid the complications of sutures cutting

through the esophageal tissue. This method uses two
Foley catheters which help in traction of the two
esophageal stumps and serve as transthoracic esoph-
agostomy and feeding esophago-gastrostomy.

TECHNIQUE

We employed this technique in two male infants of
long-gap EA/TEF. The first baby was premature (33
weeks of gestation) with very low birth weight (1300 g)
whereas, the second baby was born at 37 weeks of
gestation with low birth weight (1900 g). Both were
operated through right postero-lateral thoracotomy
using an extrapleural approach. The lower esophageal
segment was identified, the tracheoesophageal fistula
was divided, and the proximal pouch was mobilized
and dissected into the neck. After mobilization, the
assessment of the gap between the two esophageal
pouches showed a gap of 3-4 cm in both. The primary
anastomosis was not feasible; therefore, we decided to
elongate the esophagus using Foley catheters to apply
traction.

A Foley catheter (Fr 8) was introduced into the chest
cavity through intercostal space above the thoracot-
omy incision. Its distal end was placed in the distal
esophageal pouch and the balloon was inflated using
1.5 ml of contrast material. The catheter was fixed
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inside the esophagus using purse-string suture with
Vicryl™ (3/0) placed at the esophageal stump end to
close it tightly around the body of the Foley catheter
to allow traction of the distal esophagus. A similar
technique was applied to the upper esophageal pouch
by insertion of a second Foley catheter to the chest
cavity through the 6th intercostals space below the
main thoracotomy incision (Fig.1). A chest tube was
placed between the two esophageal ends to address
any eventual leak around the catheters. At this point,
the thoracotomy was closed with the two Foley cathe-
ters exteriorized through the thoracic wall above and
below the thoracotomy incision, keeping them in trac-
tion and fixed to the skin separately. Postoperatively,
the infants were kept paralyzed. The Foley catheter in
the upper esophageal pouch was kept in place to ap-
ply traction and to serve as trans-thoracic esoph-
agostomy, by keeping it connected to a low-pressure
suction to drain the saliva from the upper esophageal
pouch. The other catheter in the distal esophagus
applied continuous traction of the lower esophagus in
addition to serving as an esophago-gastrostomy tube
feeding.

Figure 1: An illustration of the technique. F.c1 (Foley cathe-
ter 1); F.c2 (Foley catheter 2); Pieces of traction tubes for
incrementing tractions.

The traction on catheters helped in the elongation of
both esophageal ends. The traction was achieved by
the daily insertion of small tubes between the exit site
of the catheters and the fixation point of the catheters
(Fig.2). Repeated daily chest x-ray showed the pro-
gress of elongation of esophageal ends as measured
by the distance between contrast filled Foley catheter
bulbs (Fig.3).

The close approximation was achieved on the 8th and
10th day, respectively. By that time, a second thora-
cotomy was performed, the Foley catheters were re-
moved, a rim of tissue of the lower esophageal seg-
ment at the site of the purse-string sutures was re-

sected, and an end to end esophageal anastomosis
was performed using interrupted 5-0 Vicryl™ sutures
over a trans-anastomotic nasogastric tube. An oral
contrast study performed on the 7th postoperative
day showed the free passage of contract, thus oral
feeding was established gradually. Both infants re-
covered well and had intact esophagus. Both had gas-
troesophageal reflux postoperatively. Both are thriv-
ing well on a follow-up of 7 and 12 months, respec-
tively.

- )

Figure 2: Showing the traction tubes under the exterior-
ized Foley catheters

Figure 3: Serial chest x-rays (1-4) showing the progress of
the balloons of the catheters.

DISCUSSION

LGEA poses a challenge for pediatric surgeons when
primary anastomosis cannot be performed during
thoracotomy. Babies with LGEA are traditionally
managed by esophagostomy and gastrostomy, fol-
lowed by esophageal replacement through jejunal or
colonic interposition, or a gastric tube or gastric pull-
up.[7-10] However, the preservation of the native
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esophagus has always remained a priority to avoid
the long term complications of the gastric or intestine
inter-positioning. Therefore, Foker's description [11]
of inducing growth of the esophageal pouches using
continuous stitches traction on both esophageal ends
for several days has refreshed the idea of preserving
the native esophagus. Over the last 20 years, Foker's
technique of esophageal elongation has gained atten-
tion, and it has been used in many centers.[13, 14]
Nevertheless, Foker's technique has been criticized
for its high complication rate, particularly interrup-
tion of the stitches through the esophagus.[15] Also,
Foker pointed out that superficial sutures could tear
out under tension while deep sutures could invade
the lumen and cause perforation, leak, and infec-
tions.[11,16]

In our technique, the traction was maintained with
soft balloons of the Foley catheters which were se-
cured by the purse string stitches around the cathe-
ters that can overcome the problem of suture cut-
through the esophagus as seen in Foker's technique.
Furthermore, the two Foley catheters used for trac-
tion in the proposed technique have an additional role
in the management of these EA sick babies. The first
catheter, which is inserted in the lower esophagus, is
used as a trans-thoracic esophago-gastrostomy feed-
ing tube, and the second catheter -which is inserted
in the upper esophagus -has an important role of
trans-thoracic esophagostomy to drain the saliva us-
ing low-pressure suction.

There is always a concern of pressure necrosis at the
level of the two esophageal ends and the occurrence
of an eventual intra-thoracic esophageal leak, howev-
er, having less duration of traction, and the place-
ment of the chest tube at the site of the esophageal
ends should address and minimize these risks. Alt-
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hough this technique was applied in a case of
EA/TEF, we think that it might be used as a primary
procedure in cases of long gap isolated esophageal
atresia.

The report has a limitation of small sample size, non-
comparative design, and lack of long-term outcomes.
As the outcome of only two cases was described
therefore, further comparative studies with good
sample size and adequate postoperative long-term
follow-up can help evaluate the ultimate outcome of
this technique.

In conclusion, we have proposed a new technique of
traction of esophageal ends in LGEA. In addition to
the preservation of the native esophagus without
much risk of cut-through of traction sutures, the Fo-
ley catheters can also be used to tube-feed the baby
through the lower esophageal pouch, and act as a
suction catheter for saliva from the upper esophageal
pouch.
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