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A B S T R A C T

Background: Long-gap esophageal atresia remains a challenging condition. There are no stan-
dard guidelines on the optimal surgical approach or the optimal management strategy for the
potential postoperative complications. We report a case of long-gap EA treated by staged thora-
coscopic repair in which the chest drain caused a complication.
Case report: A female with prenatal diagnosis of polyhydramnios and a small stomach suspicious
for esophageal atresia was delivered by cesarean section at 33 weeks of gestation. The orogas-
tric tube remained coiled in the upper esophagus, confirming the diagnosis of esophageal atre-
sia. X-rays showed a gasless abdomen, suspicious for a lack of a distal tracheo-esophageal fis-
tula. On the second day of life, the patient underwent a tracheoscopy, which confirmed the ab-
sence of a tracheo-esophageal fistula. A gastrostomy was done at the same time. At 1 month of
age the patient underwent a fluoroscopic study, and the esophageal gap was found to be 3.5
vertebral bodies. At 2 months of age she underwent a thoracoscopic placement of internal trac-
tion sutures. Five days later she underwent a thoracoscopic esophageal anastomosis, which was
under moderate tension. A chest tube was left in place. Seven days after the operation a routine
esophagram showed that the chest tube had slipped into the esophagus through the anastomo-
sis. We pulled the chest tube back under direct endoscopic vision. There was also a tight steno-
sis at the anastomosis. We placed a trans-anastomotic tube for feedings and a naso-esophageal
tube to suction the secretions of the upper esophagus. Forty-for days later we repeated the
esophagram and confirmed the persistence of the tight stenosis. The patient underwent serial
dilations every 2 weeks for 3 months and a Nissen fundoplication, after which the stricture
completely resolved.
Conclusion: Although rare, the chest tubes used after the repair of an esophageal atresia can cause
complication at the anastomotic site.

1. Introduction
The treatment of esophageal atresia (EA) has improved over the years, reaching a survival rate of 90–95 % [1]. However, treating

long-gap esophageal atresia (LGEA) remains challenging due to its infrequent occurrence, the lack of standardized surgical guide-
lines, and its high morbidity, and the high incidence of complications [2]. While esophageal traction via external or intrathoracic
stitches has shown promising outcomes, there is a lack of conclusive data [3–5]. The most frequent complication is the stenosis of the
anastomosis, which occurs in 50 %–80 % of cases of LGEA repair. Factors that contribute to the development of a stenosis are tension
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on the anastomosis, ischemia at the ends of the esophageal pouches, a 2-layer anastomosis, the use of silk stitches, the occurrence of
an anastomotic leak, the presence of gastroesophageal reflux [6].

We report a case of pure long-gap EA treated by thoracoscopic internal traction and delayed anastomosis that developed an unex-
pected complication.

This manuscript was prepared following the CARE guidelines.

2. Case report
A 30-year-old woman having an in vitro fertilization with embryo transfer was referred to our center at 21 weeks of gestation after

a routine prenatal ultrasound had found a single umbilical artery, a small stomach, and polyhydramnios, which in combination were
suspicious for esophageal atresia. A fetal magnetic resonance done at 33 weeks of gestation confirmed all the findings. The fetus was
delivered by cesarean section at 33 + 6 weeks of gestation due to a bleeding placenta previa. The newborn female had a birth weight
of 2180 g. Plain films of the chest and abdomen showed the naso-gastric tube coiled in the upper esophagus at the level of the second
intercostal space, and a gasless abdomen. These findings were suspicious for a pure esophageal atresia, or an esophageal atresia with a
proximal fistula. On day of life 2 after we did a tracheoscopy and confirmed that there was no fistula of any type, we created a gastros-
tomy at the same time. We kept a naso-esophageal tube to suction continuously the secretions accumulated in the upper pouch and
started enteral feedings through the gastrostomy. At one month of age, we did a contrast study to measure the esophageal gap, which
was still long (3.5 vertebral bodies; Fig. 1). At 2 months of age, she underwent a thoracoscopic placement of internal traction sutures
according to the technique described by Patkowski [4]. Five days later we did a thoracoscopic end-to-end anastomosis under moder-
ate tension and left a nasogastric trans-anastomotic tube and a chest tube. On postoperative day seven we did a routine contrast
esophagram which showed that the chest tube had slipped into the esophagus through the anastomosis. The contrast was being col-
lected by the chest tube, and no contrast was reaching the lower esophagus (Fig. 2). An esophagoscopy was done to pull back the
chest tube under direct view. We could see with the esophagoscope that the anastomosis had developed a tight stenosis. We placed a
trans-anastomotic tube to bypass the stenosis, and placed a naso-esophageal tube to continuously suction the upper esophagus. We
placed a new chest tube under fluoroscopy and left it in place for 5 days. On postoperative day 44 we did an esophagoscopy and con-
firmed that there was still a tight stenosis. We did a dilatation at that time up to a 24 Fr size. We did subsequent serial dilatations,
every 2 weeks, for 3 months, but the stenosis was still present. We then decided to do a Nissen fundoplication, after which the stenosis
completely resolved (Fig. 3). She has not needed further dilatations afterwards.

3. Discussion
Different procedures such as gastric pull-up, gastric tube reconstruction, primary anastomosis, and esophageal replacement, have

been tried over the last century to treat pure long-gap EA. Each of the techniques has its own set of potential complications and associ-
ated morbidities, and none of them is ideal. A delayed anastomosis was introduced as an option when it became apparent that in most
cases the two esophageal pouches approximate spontaneously in 75 % of cases throughout the first 3 months of life. An international
survey conducted in 2014 revealed that the most favored technique for long-gap EA was, in fact, a delayed primary anastomosis [7].
More recently, Patkowski et al. described the use of internal traction sutures followed by an anastomosis 5–9 days later and showed
that in 85 % of cases of long-gap EA a primary anastomosis was possible [4,7,8]. This is the technique that we used in our case. While

Fig. 1. A fluoroscopic study after 1 month of life showed that there was still a considerable gap between the two esophageal ends (red dotted line).
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Fig. 2. Fluoroscopic contrast study on postoperative day 7 shows the thoracic drain inside the anastomosis (red arrow).

Fig. 3. Anastomotic stenosis: before dilations (A) and after dilation and Nissen fundoplication (B) (red arrows).

trans-anastomotic tubes are left by most pediatric surgeons regardless of the length of the gap, there is still debate regarding the bene-
fits of leaving a prophylactic chest tube [9]. Recent reports showed that leaving a chest tube did not improve outcomes in patients
with esophageal atresia but instead was associated with a longer length of stay and a higher rate of esophageal stricture formation.
Chest tubes have been associated with a variety of complications [10–16]. The complication caused by the chest tube in our case (de-
hiscence and stricture of the anastomosis) is remarkably rare, and to the best of our knowledge has only been reported once [15].

Conservative management for anastomotic leaks is the preferred approach and includes chest-tube drainage, total parenteral nu-
trition, and broad-spectrum antibiotics [16–19]. It is well known that the occurrence of an anastomotic leak increases the likelihood
of a subsequent anastomotic stenosis [20]. The most common treatment for anastomotic strictures is balloon dilation, although semi-
rigid dilators are considered equally safe [6,19]. The first dilatation should be done at least 3 weeks after the anastomosis due to the
increased risk of esophageal perforation. The interval between dilatations is variable in the literature, ranging from once per week to
once per month [21]. Lastly, there is abundant evidence that patients with esophageal strictures benefit from anti-reflux procedures
because the acid reflux plays a key role in the persistence of stenosis [6,22].
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4. Conclusion
Although rare, the chest tube routinely used after the repair of an esophageal atresia can cause severe complications such as dehis-

cence and stenosis of the anastomosis.
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