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Background: Long-gap esophageal atresia (EA) is not amenable to primary anastomosis
though the goal of surgical treatment is to restore the patency in the native esophagus; the
Foker technique is one of the methods that can accomplish it.

Case Presentation: This case series consists of three patients who presented with a type-A
long-gap EA. Extrathoracic esophageal elongation was achieved using the Foker technique.
During the first stage, we utilized pledgeted sutures reinforced with titanium clips for
elongation that began five days after the surgery. As the elongation progressed, and the gap
between esophageal pouches decreased, we restored the continuity of the esophagus. On
follow-up, all patients needed pneumatic dilatation of the esophagus.

Conclusion: The Foker technique successfully restored the esophageal continuity using the
native esophagus in our patients with esophageal atresia.

INTRODUCTION

The incidence of esophageal atresia (EA) is 1/2000-
4000 newborns. [1] Gross classified EA into 5 ana-
tomic types. Type A, also called pure esophageal atre-
sia, is the second most common variety of esophageal
atresia. [2] Type A EA is often long-gaped- when the
distance between the esophageal ends is >3 cm or >4
vertebral bodies. [3,4]

The main surgical goal in cases with long-gap EA is to
restore continuity in the native esophagus, which can
be challenging to achieve. [2,4,5] These cases are
usually managed in stages with esophagostomy and
gastrostomy as the first stage followed by esophageal
replacement, but the native esophagus is discarded.
One of the methods to restore esophageal continuity
in long-gap EA is the Foker technique which uses the
native esophagus. The procedure involves elongating
both the proximal and distal esophagus in the first
stage through traction sutures. After the gap between
the esophageal ends is reduced, the esophageal con-
tinuity is restored in the second stage. [4,5] Further
this procedure has lower complication rates and a
shorter time to start enteral feeds. [1,5-7] Herein we
describe our experience of the Foker technique in the
management of 3 cases of Type A long-gap EA.
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Figure 1. Traction suture for Foker Technique. We used a pledget

suture (one line arrow) reinforced with a titanium clip (Two lines
arrow).

Technique: In the first step of the procedure, we mo-
bilized the proximal and distal esophageal segments
and placed pledgets on their ends. We then inserted
prolene sutures through the full thickness of the
esophagus, and reinforced it with a titanium clip (Fig.
1). The long ends of the sutures were externalized
through the chest wall for traction. After 5 days, we
began the esophageal elongation process at the bed-
side by gradually placing several segments of feeding
tubes under the sutures (Fig. 2).
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We monitored the progress of esophageal lengthening
with chest x-rays, using the titanium clips as a guide
for the esophageal ends (Fig. 3). Once the distance
between the esophageal segments was approximately
the length of a vertebral body, we restored the
esophageal continuity.

Figure 2. External tension was applied for a gradual lengthening by
placing segments of feeding tubes under the sutures.

Figure 3. Radiographs were conducted daily to monitor the narrowing
of the gap by the approximation of the titanium clips

CASE SERIES

Case 1: The male baby was born at 29 weeks gesta-
tion and weighed 1190 grams. During attempts to
insert an orogastric tube, resistance was encountered
and the tube coiled in the proximal esophageal pouch,
as confirmed by a chest x-ray which also showed no
air in the stomach. A bronchoscopy was performed to
locate the fistula, but none was found. Due to the
baby's low weight, a double-lumen replogle tube
placed in the upper pouch with continuous suction
and gastrostomy were carried out 2 days after birth.

At 42 days old, the patient underwent an esophagram
and gastrography, which revealed a gap of 4 vertebral
bodies between the two ends of the esophagus. Con-
sequently, it was decided to proceed with the Foker
technique. Elongation started six days after the initial

stage, and a total of six elongations were performed.
When the chest X-ray showed a gap less than a verte-
bral body, esophageal anastomosis was carried out,
13 days after the first stage. Enteral feeding was initi-
ated six days later, and the chest tube was removed
after confirming no leakage or narrowing on the con-
trast esophagram. The baby had a pleural effusion on
the right side twelve days after the surgery, which was
drained. Before discharge, an esophagram was done,
revealing a narrow anastomotic site that required en-
doscopic pneumatic dilation of up to 6mm. On follow-
up, 12 months later, the patient had gastroesophage-
al reflux disease (GERD), which was being managed
with proton pump inhibitors (PPIs). The patient doing
fine on follow-up.

Case 2: This male baby was born at 34 weeks of ges-
tational age with a birth weight of 1900g. The baby
also had cleft lip and palate and left microtia. The X-
ray revealed the coiling of the OG tube in the proximal
esophageal with the absence of air in the stomach.
Bronchoscopy confirmed the absence of a fistula.
Stage 1 was performed on the 3rd day of life. The gap
between the pouches was measured as 4 vertebral
bodies. Four days later, esophageal elongation was
initiated. A total of 9 elongations were performed and
once the chest X-ray showed a distance of 1 vertebral
body between the pouches, stage 2 was performed (10
days after stage 1), and a chest tube was inserted.
The esophagogram, conducted on the 5th postopera-
tive day, revealed no contrast leakage or narrowing.
The chest tube was removed, and enteral feeding was
initiated. At the 8-month follow-up, the patient pre-
sented with GERD which was managed with PPIs. A
follow-up esophagogram was performed, indicating
narrowing at the anastomotic site. Subsequently, an
upper endoscopy with pneumatic dilation (up to 6
mm) was performed. The patient has been doing fine
lately.

Case 3: The male baby was a 12-day-old with a birth
weight of 2500 g and prenatally diagnosed with EA at
33 weeks of gestation. The chest X-ray showed coiling
of the OG tube in the proximal esophageal pouch with
an absence of air in the stomach. Bronchoscopy con-
firmed the absence of a fistula. Stage 1 was per-
formed, and a gap of 5 vertebral bodies was noted.
After 3 days, the chest tube was removed, and esoph-
ageal elongation was initiated. A total of 5 elongations
were required before esophageal continuity could be
restored (10 days after stage 1). The esophagogram,
conducted on the Sth postoperative day, revealed no
contrast leakage or narrowing. The chest tube was
removed, and enteral feeding was initiated. Five
months later, endoscopic pneumatic dilation (up to 7
mm) was performed for symptoms of esophageal
anastomotic narrowing. Ten days after pneumatic
dilation, the patient returned to the ER with pneumo-
nia and persistent postprandial vomiting. Esophageal
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transit studies indicated stenosis and the presence of
hiatal hernia. Hernia repair and Nissen fundoplication
were performed. The patient is currently doing fine on
follow-up.

DISCUSSION

We presented three patients with Type A long-gap
esophageal atresia (EA) who underwent surgical re-
pair with the Foker technique. In cases I-II, the time
between the stage 1 and stage 2 procedures was 13
days, and the distance between pouches was 4 verte-
bral bodies. In case III, the time between procedures
was 10 days, and the distance between pouches was
5 vertebral bodies. The overall mean time between
procedures was 12 days, similar to what Shieh et al
[2] and Bairdan et al [7] reported, with a mean of 14
days (Table I).

Esophageal elongations were continued until the ra-
diographs showed a distance of 1 vertebral body be-
tween the esophageal ends. This ensured the lack of
tension upon the anastomosis, reducing the risk of

suture dehiscence. The stage 2 procedure could then
be performed. Two thoracotomies were required in our
three cases, similar to Bairdan et al report in their
primary Foker process (FP) cases, with a mean of two
thoracotomies in 27 patients. [7].

To ensure even tension on the esophageal ends dur-
ing traction and to monitor the lengthening progress,
we utilized pledgeted sutures reinforced with a titani-
um clip at the end of both esophageal pouches. This
approach was also employed by Bairdan et al [7]. The
use of titanium clips, which are radio-opaque and
easily visible on X-rays, allowed for clear visualization
of the clips and accurate assessment of the extent of
lengthening. An animal model experiment has shown
that using pledgeted sutures with double titanium
clips is better than using simple sutures to prevent
complications during the Foker technique. This is
because they help prevent dislodging of the traction
suture, which can be a problem during esophageal
elongation. [8]

Table 1: Long gap esophageal atresia treated with Foker technique in recent literature

Author Cases Type of EA (Gross) Distance between Days of elongation Complications
pouches (mean) * (mean)
Oliver et al. 1 partial dehiscence of anastomosis
(2021) [1] 9 ABC 8.2cm 14 4 stenosis + balloon dilation
Svetanoff et al. 6 partial dehiscence of anastomosis
(2021) [4] 49 ABC 575V 14 49 stenoses + balloon dilation
Sroka et al. 3 stenoses + balloon dilation
(2013) [5] 6 A B,C 6.5cm 21 (1 complete dehiscence during dila-
tion)
Bairdain et al. 7 partial dehiscence of anastomosis
(2015) [7] 2 A B 45cm 14 3 balloon dilation
Bobanga et al. 1 failed
(2016) [9] 5 A 6 VB 13 3 traction sutures tore away
4 stenoses + balloon dilation
Petrone et al. 1 complete dehiscence
(2022) [10] 2 perforations
16 AB.C 4cm 11 stenoses + balloon dilation
1 esophageal diverticulum
Our Study 3 A 4VB 12 3 stgnosis + palloon dilation
1 Hiatal hernia
*In cm or vertebral bodies (VB).

In our patients, enteral feeding was initiated on the
Sth day post esophageal anastomosis via the OG
tube. At follow-up, all three patients were able to tol-
erate oral intake. Svetanoff et al [4] emphasized the
importance of earlier attempts at oral intake, as oral
aversion can develop within the first few months of
life. We believe that early restoration of esophageal
patency helped us in achieving this outcome.

During follow-up, all patients developed esophageal
anastomotic-site narrowing and required an upper
endoscopy and pneumatic dilation at 1,8 and 5
months after the surgery, respectively. Other studies
also showed that esophageal dilatation is required in
more than 50% of the cases after the Foker technique.
[1,4,5] In our third case, a hiatal hernia was also di-
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agnosed and repaired. GERD was treated with PPIs
before considering fundoplication

CONCLUSION

With the Foker technique, we were able to restore the
esophageal continuity with the native esophagus in
our patients with long-gap esophageal atresia. Our
report also highlights the importance of long-term
monitoring as all patients needed endoscopic esopha-
geal dilatations for narrowing at the anastomotic site.
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