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Abstract

Esophageal atresia occurs in 1 out of 2500 to 4500 live births; an isolated variant occurs in 8% of the cases. In this case
report and literature review, we present a rare case of isolated distal esophageal atresia happening just 2 cm above
the diaphragmatic right leaflet with the connecting band between the two esophageal parts. The location raised the
possibility of a direct vascular accident to that segment as a cause of the atresia. Post-operative ambu bagging may
facilitate leak at the anastomosis site and should be done carefully, as well as, to introduce contrast with suckling not
with jet injection for the same reason. We mentioned that to raise a wariness as this mishap may cause problems.
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Background
Esophageal atresia (EA) is the most common congenital
anomaly of the esophagus [1]. It can be isolated or associ-
ated with a proximal or distal tracheoesophageal fistula
(TEF). This anomaly occurs in 1 out of 2500 to 4500 live
births [2]. Many anatomical variants are described in lit-
erature for this anomaly, the isolated EA without TEF
(Vogt I, Gross A) accounts for 8% of all cases of EA [2].
Isolated esophageal atresia represents a surgical
urgency, that once recognized requires prompt interven-
tion. The diagnosis of EA is suspected antenatally by the
presence of polyhydramnios, at birth by excessive saliva-
tion and frothy secretions coming from the mouth, and
failure to pass a nasogastric tube (NGT) into the stom-
ach. Definitive diagnosis is established by demonstrating
coiling of NGT in the chest and absent gastric bubble in
a chest X-ray (CXR) [3]. Routine use of esophagogram or
pre-op computed tomography (CT) to diagnose EA is not
recommended [4].
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Primary surgical repair is the preferred treatment
modality [5]. A right-sided posterolateral extra-pleural
thoracotomy, performed through the fourth intercostal
space is the preferred treatment approach. A left-sided
thoracotomy is done when a right-sided aortic arch is
identified before operation. A thoracoscopic approach
can be done based on the surgeon’s experience [6].

Our case report presents the birth of a female at our
hospital, diagnosed with isolated EA but does not resem-
ble the typical location of the lost segment of esophagus
described in literature, but a lost segment in the distal
part of the esophagus. We also reported the complica-
tions that followed its surgical repair, the recovery of
the infant, and a review of related literature. Literature
review was done using the keywords: esophageal atre-
sia, distal esophagus, neonatal proximal gastrointestinal
obstruction. The case report has been reported in line
with the SCARE Criteria [7].

Case presentation

A female who was 38 + 1 weeks gestational age was born
at our hospital in November 2021. She was a product of
vaginal delivery, with a birth weight of 2200 g, and an
APGAR score of 8 and 9 at 1 and 5 min, respectively. The
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mother was diagnosed with polyhydramnios antenatally,
her pregnancy was uneventful, and she is a 27-year-old,
healthy lady.

After delivery, the patient was admitted to NICU due
to respiratory distress, which improved on continuous
positive airway pressure therapy. Later on, examination
of the neonate showed stable vital signs, afebrile, drool-
ing frothy oral secretions (Fig. 1), good airway entry
bilaterally, abnormal heart sounds, scaphoid abdomen,
normal umbilical cord, patent anus, and normal external
female genitalia. CXR showed coiled NGT in the chest
and absent gastric bubble (Fig. 2).

A diagnosis of isolated esophageal atresia without fis-
tula was suspected. So, the patient underwent screen-
ing for VACTER/VACTREL syndrome, which showed a
small atrial septal defect, large ventricular septal defect,
negative skeletal survey, normal anus, passed meconium
in the first day after birth, and normal renal ultrasound.
An upper gastrointestinal contrast study was requested
(Fig. 3). It showed dilated upper esophagus and hold up
of contrast in the chest, suggestive of esophageal atresia.

An abdominopelvic CT scan with intravenous contrast
was requested (Fig. 4). It showed markedly dilated cervi-
cal and thoracic esophagus down to the level of thoracic
vertebra number 9, with no evidence of TEF.

By this we identified a rare type of isolated EA, occur-
ring in the distal part of the esophagus, just above the
gastroesophageal junction (GE]).

The patient underwent repair of EA, through a right
posterior-lateral thoracotomy approach; incision was
done at the level of the 5th intercostal space due to the
distal location of the defect; a gap length of 3 cm long
was identified between the two ends of the esophagus;
and the proximal end was significantly dilated and long,
connected to the collapsed distal end 2 c¢cm long just
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Fig. 2 Coiled NGT in the chest and absent gastric bubble

Fig. 1 Frothy oral secretions and scaphoid abdomen

Fig. 3 Upper GIT contrast study showing the blind-ending
esophagus
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Fig. 5 Intra-op view of cord connection between two ends of the

esophagus

above the diaphragm by an atretic band. The band was
removed; end-to-end primary anastomosis over naso-
gastric tube using multiple 5/0 Vicryl stitches was done;
due to the good length of the upper pouch, no dissec-
tion was needed. A right-sided aorta was identified and
avoided throughout the procedure as shown in Figs. 5, 6,
and 7.

Postoperative days 1 and 2 the patient was doing well,
she was maintained on a mechanical ventilator with
sedation, serial X-ray post-op showed aeration of the
GIT. Thereafter the patient developed multiple episodes
of desaturation due to a clogged endotracheal tube (ETT)
and frequent ambu bagging. The ETT was changed
twice. Follow-up CXR (Fig. 8) showed trapped pneumo-
thorax at the base of the right lung which was managed
conservatively.

Upper GI contrast study was done at postop day 8
(Fig. 9), contrast was introduced with pull back technique
of the NGT and jet injection of the contrast. It showed a
minor leak of contrast from the site of anastomosis. The

it 0

Fig. 6 NGT passing through the proximal esophagus

patient at the time was still intubated, on a mechanical
ventilator, and had stable vital signs. Labs showed no rise
of inflammatory markers. She was managed conserva-
tively by keeping her NPO and on total parenteral nutri-
tion (TPN), broad-spectrum antibiotics, and respiratory
supportive care.

After 1 week, the upper GI contrast study was repeated,
it showed no leak, so the patient was started on feed-
ing orally, she was extubated, and her chest tube was
removed.

Before discharge from the NICU, a Gastrografin swal-
low was done with suckling of contrast material from
milk bottle. It showed dilatation of the esophagus with
transient hold-up of contrast material at the level of
GEJ, and radiological suspicion of stricture at the site of
anastomosis (Fig. 10). The stricture was assessed by our
pediatric gastroenterologist, who labeled it as not clini-
cally significant. The patient was continued on breast
milk feeding orally. She was discharged home at the
age of 50 days on Lasix due to her VSD as per cardiol-
ogy recommendation. She underwent upper endoscopic
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Fig. 7 Intra-op image showing primary anastomosis using Vicryl 5/0
sutures

balloon dilatation at the age of 2.5 months and showed
good tolerance to feeding after the procedure. The infant
is still having failure to thrive type 2, anemia, and vitamin
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D deficiency which is followed by her pediatrician in the
out-patient clinics.

Discussion and conclusions

This case demonstrated the occurrence of a special type
of isolated EA without TEF, with a peculiar location of
the atretic segment occurring just 2 cm above the dia-
phragm. This has impacted the diagnostic approach and
the surgical approach as we needed to enter the thorax a
level below the usual level of entry to correct this pathol-
ogy [6].

The current theories made to explain the occurrence
of esophageal atresia, suggesting cellular rearrangement
or regression of the primitive digestive tube towards the
embryo [2] cannot explain the occurrence of EA in this
patient due to the peculiarity of the defect location and
the presence of an atretic band. We propose another
mechanism related to a vascular accident in-utero that
resulted in the loss of a segment of the distal esophagus,
like what occurs in type II intestinal atresia [8], we base
our theory on the segmental nature of blood supply to
the distal esophagus that comes as direct branches from
the thoracic aorta [9].

Our patient underwent an upper GIT contrast study
which showed a long-dilated esophagus with transient
hold-up of contrast just above the diaphragm, then a
CT scan to identify esophageal atresia and rule out the
presence of a proximal TEF due to the strange location
of the atresia, as well as to exclude external pressure on
that area by a mass; esophageal duplication or presence
of tracheobronchial cartilage remnant in the wall of the
esophagus. Recent studies propose the replacement of
upper GIT contrast study with saline-aided ultrasonog-
raphy, aiming to decrease radiation exposure of the infant
and its associated risks [10]. The use of pre-op CT scan
for surgery planning is controversial and not standard-
ized [4]. The TEF could be missed in CTs in up to 20% of
the patients [11].

The complications that followed this surgery are com-
mon, occurring in 15-20% of the patients [3]. Leaks are
either minor or major, minor leaks are managed conserv-
atively with drainage, prolonged fasting and TPN, and
broad-spectrum antibiotics until the leak seals by itself
[12, 13]. Some studies compared conservative manage-
ment with early surgical interventions to close the defect,
but no significant difference has been detected [14].

The leak detected in this case could have happened
due to frequent ambu bagging in the early post-operative
period, which could have weakened the anastomosis site
due to the raised intraluminal pressure. This weakness
could also explain the occurrence of trapped pneumotho-
rax at the right lower lung zone, which is just opposite to
the site of anastomosis.
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Fig. 9 Upper GIT contrast study; A at 1 min, B at 5 min, and C at 10 min. Notice the leak of contrast occurring at the level of esophageal

Fig. 10 Gastrografin swallow done before discharge

A retrospective study was done in Beijing Children’s
Hospital aiming to identify risk factors for pneumo-
thorax after esophageal atresia repair, including 188
patients with Gross type C EA/TEF. They found that
postoperative anastomotic leakage and mechanical
ventilation were independent risk factors for pneumo-
thorax after EA/TEF repair [15].

Our patient had a minor leak detected on an esoph-
agogram done on postoperative day 8. Despite the
leak detected, the patient was afebrile with negative
inflammatory markers. Some studies advocate against
the routine use of esophagogram postoperative in the
absence of predictors of leak [16]. the esophagogram
for our patient was done with pullback of NGT that
was inserted intraoperatively and jet injection through
it with contrast material. We recommend against the
use of this technique to do an esophagogram to detect
leaks post=op and advocate the administration of
contrast by suckling when the infant can swallow
saliva.

The presence of stricture post esophageal atresia
repair is common, accounting for 45% of the patients
[17], and has a specific appearance that can be detected
on an esophagogram [18]. Strictures usually respond to
a single session of balloon dilatation, and patients show
significant clinical improvement in regards of tolerance
to feeding and weight gain [17].

In conclusion. This case demonstrated the occurrence
of a special type of isolated EA without TEF, with a
peculiar location of the atretic segment occurring dis-
tally just 2 cm above the diaphragm.
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