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Introduction
Esophageal atresia (EA) is a congenital malformation that
occurs in 1 in 3000 live births. It is commonly present
together with other anomalies, the majority involving the
VACTERL association (vertebral anomalies, anal atresia, cardiovascular anomalies, tracheoesophageal ﬁstula, renal
anomalies, limb defects), while duodenal atresia (DA) is
also present in 3 to 6% of EA patients.1–3
A minority of the EA patients, usually without a tracheoesophageal ﬁstula (TEF), need esophageal substitution because of long-gap EA with no possibility of a primary
esophagoesophagostomy or following complications with
the primary repair. In some cases, the esophageal replacement should be performed in patients who have participated
in duodenoduodenostomy in the neonatal period. After colonic interposition and reverse gastric tube esophagoplasty,
gastric transposition (GT) is the procedure of choice for
esophageal replacement at present in most institutes.
Here, we report three cases of successful GT after
duodenoduodenostomy.

Patients and Methods
GT has been our procedure of choice for esophageal substitution since 1997. In the period between 1997 and 2011, we
performed 18 GTs; 17 of the infants had EA, while 1 patient
needed esophageal replacement because of a caustic injury.
Of the EA patients, three patients had associated DA. Two of
them (Cases 1 and 3) were basically managed in other
institutes and were admitted to the department in Budapest
only for the GT.
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Case 1
A girl was born after a gestation period of 38 weeks with a
birthweight of 2330 g. EA with a proximal TEF and DA were
diagnosed postnatally. She underwent duodenoduodenostomy, gastrostomy and cervical esophagostomy with the
ligation of the proximal TEF on day 3 of postnatal life. She
originated from another country, and no further details
are known about her perinatal period. At the age of
8.5 months she was admitted to the department in Budapest
for esophageal substitution. GT was performed without complications, and she was discharged on postoperative day 14.

Case 2
A boy was born after a gestation period of 35 weeks with a
birthweight of 2100 g. Prenatal ultrasonography revealed polyhydramnios and an enlarged stomach, which led to the
suspicion of DA. The diagnosis was conﬁrmed by the postnatal
X-ray with a typical double bubble sign. The esophageal
catheter was seen to end at vertebra Th3, demonstrating EA
with a distal TEF. Duodenoduodenostomy and primary esophagoesophagostomy were performed in one stage on day 2 of
postnatal life. The routine contrast study on postoperative day 7
indicated anastomotic leakage. As this did not respond to
conservative treatment, and the physical state of the patient
deteriorated dramatically, a second operation was performed
on day 12, involving gastrostomy and cervical esophagostomy.
The boy underwent GT at the age of 12 months without any
difﬁculties, and was discharged on postoperative day 17.

Case 3
A girl was born after a gestation period of 34 weeks,
weighting 1980 g. After birth, pure EA was diagnosed

© 2012 Georg Thieme Verlag KG
Stuttgart · New York

DOI http://dx.doi.org/
10.1055/s-0032-1313344.
ISSN 0939-7248.

Downloaded by: Semmelweis University-Central Library. Copyrighted material.

470

GT after Duodenoduodenostomy in Infants with Combined Esophageal and DA

Antal et al.

471

Table 1 Perioperative Details of the Three Patients
Gender

Gross
Type

Age at GT
(Months)

Weight at
GT (kg)

Duration of
GT (Minutes)

Start of
Oral Feeding
(Postop. Day)

Discharge
(Postop. Day)

Follow-up
(Months)

Case 1

Female

B

8.5

6.8

110

7

14

25

Case 2

Male

C

12

7.0

130

8

17

12

Case 3

Female

B

11

7.6

205

5

11

4

GT, gastric transposition; Postop., postoperative.

Results
Laparotomy revealed only a few adhesions between the
bowels and the liver in all three patients during GT, and
they could be released with ease even in Cases 2 and 3, where
two previous laparotomies had been performed. Retrosternal
gastric replacement was performed with pyloromyotomy for
the facilitation of gastric emptying in all cases.
►Table 1 demonstrates the perioperative details in three
cases.
The duration of the operation, the start of oral feeding, and
the patients' release from hospital were comparable to those
for the group of patients without DA (►Table 2).

During the follow-up (4 to 25 months) all three patients
developed normal eating habits and exhibited an appropriate
weight gain.

Discussion
The literature contains several articles on the coexistence of EA
and DA. In all cases, the surgical treatment of both pure EA and
EA with TEF was primary esophagoesophagostomy.3–8 The
timing of the DA and EA repairs differed in the various series.
In some of them, duodenoduodenostomy was performed in
one stage together with esophagoesophagostomy.5,7 In other
cases, duodenoduodenostomy was performed ﬁrst with decompressing gastrostomy, and the esophageal repair was
performed later.4,6 The largest series, published by Ein et al
in 20063 comprised 24 cases of EA associated with DA or
duodenal stenosis in a 30-year period: in 7 patients the repairs
were performed in one step, in 11 duodenoduodenostomy was
performed ﬁrst, and in 5 esophagoesophagostomy was the ﬁrst
step. In one case, only gastrostomy was possible. When esophageal repair was performed as the ﬁrst step, the diagnosis of DA
turned out later. Ein et al concluded that staged repair was to be
recommended. In our Case 3, the prenatal and postnatal
ultrasonographic examinations led to the suspicion of DA,
and staged repair was planned.
In the series of Ein et al, 7/24 patients had pure EA, primary
esophagoesophagostomy could be performed, and no esophageal substitution was needed. It is interesting that none of
those cases had either long-gap EA or complications after the
primary esophageal repair.
In our series, two cases were classiﬁed as long-gap EA and
one manifested anastomotic dehiscence after primary repair.
Case 1 was diagnosed and previously managed in another
institution, so we cannot be sure about the actual length of

Table 2 Comparison of the Operations and Postoperative Details between EA Patients who Underwent only GT and those who
Participated in GT after DA Repair
n

Duration of GT (Min)
(Median [Min–Max])

Start of Oral Feeding (Postop. Day)
(Median [Min–Max])

Discharge
(Postop. Day)
(Median [Min–Max])

Only GT

14

152.5 [115–180]

7.5 [4–10]

16.5 [9–155]

GT after DA

3

130 [110–205]

7 [5–8]

14 [11–17]

EA, esophageal atresia; GT, gastric transposition; DA, duodenal atresia; Min, minimum; Max, maximum; Postop., postoperative.
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with a gasless stomach in the X-ray picture. The esophageal
catheter ended at the level of vertebra C7. Ultrasonography
showed an enlarged stomach and a proximal duodenum full
of ﬂuid suspicious of DA. Because of the high termination of
the proximal esophageal end and the lack of gas in the
stomach, the diagnosis was long-gap EA, a situation in
which primary esophagoesophagostomy did not come
into consideration. Laparotomy was performed on day 5
of life, and the diagnosis of DA was conﬁrmed. Surgical
solution was duodenoduodenostomy and gastrostomy. She
underwent a second operation at the age of 1 month
because of duodenal anastomotic stricture. The persistantly
poor pulmonary condition of the patient suggested an
unrecognized proximal TEF, which was conﬁrmed by bronchoscopy at the age of 4 months. After the diagnosis, the TEF
was closed from a cervical approach and cervical esophagostomy was performed at the same time. She was admitted to the department in Budapest for GT at the age of
11 months. No difﬁculties occurred during surgery, and she
was discharged on postoperative day 11.

GT after Duodenoduodenostomy in Infants with Combined Esophageal and DA
the gap between the two esophageal ends. In Case 3, where
the proximal stump was situated in the neck and there was no
distal TEF, it was quite certain to be a long-gap atresia.
Four of the literature case reports mentioned a dilated,
thick-walled distal esophageal stump possibly caused by the
associated DA, which facilitated the primary repair of the
EA.4–7 In our three cases this variation was not observed.
Our literature search did not reveal data concerning esophageal replacement subsequent to duodenoduodenostomy.
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Conclusions
DA is not a contraindication for GT, and GT can be performed
safely in patients who participated in duodenoduodenostomy
in the neonatal period.
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