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Abstract
Background: In infants with congenital oesophageal atresia, anastomotic stenosis easily occurs after
one-stage oesophageal anastomosis, leading to dysphagia. In severe cases, oesophageal dilatation is
required. In this paper, the timing of oesophageal dilatation in infants with anastomotic stenosis was
investigated through retrospective data analysis.

Methods: The clinical data of 107 infants with oesophageal atresia who underwent one-stage
anastomosis in our hospital from January 2015 to December 2018 were retrospectively analysed. Data
such as the timing and frequency of oesophageal dilatation under gastroscopy after surgery were
collected to analyse the timing of oesophageal dilatation in infants with different risk factors.

Results: For infants with refractory stenosis, the average number of dilatations in the early dilatation
group (the �rst dilatation was performed within 6 months after the surgery) was 5.75±0.5, which was
higher than the average of 7.40±1.35 times in the normal dilatation group (the �rst dilatation was
performed 6 months after the surgery), P=0.038. For the infants with anastomotic �stula and
anastomotic stenosis, the number of oesophageal dilatations in the early dilatation group was 2.58±2.02
times, which was less than the 6.38±2.06 times in the normal dilatation group, P=0.001. For infants with
non-anastomotic �stula stenosis, early oesophageal dilatation could not reduce the total number of
oesophageal dilatations.

Conclusion: Starting to perform oesophageal dilatation within 6 months after one-stage anastomosis for
congenital oesophageal atresia can reduce the required number of dilatations in infants with
postoperative anastomotic �stula and refractory anastomotic stenosis.

Background
Congenital oesophageal atresia is a rare malformation of the digestive system, with an average of 1 in
every 2500–4000 newborns suffering from oesophageal atresia (EA) [1]. Approximately 50% of infants
may have associated congenital malformations in other systems [2]. Progress has been made in the
treatment of EA in the past 20 years, and the success rate of treatment has gradually increased to over
90%. Thoracoscopic surgery has gradually become the main method of treatment for EA. However,
anastomotic stenosis is still the most common postoperative complication (17–59%) that often occurs in
the �rst year after surgery [3, 4]. It may lead to recurrent respiratory complications and malnutrition [5].
Thoracoscopic surgery and anastomotic �stula may be closely related to the occurrence of anastomotic
stenosis, and severe anastomotic �stula may even lead to refractory anastomotic stenosis [6].

Anastomotic stenosis is de�ned as postoperative feeding di�culties or narrowness con�rmed by
gastrointestinal radiography and endoscopy [19]. According to the European Nutritional Guidelines for
Paediatric Gastroenterology published by the European Society of Gastroenterology, refractory stenosis is
de�ned as severe dysphagia requiring at least �ve oesophageal dilatations, and the interval between
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adjacent dilatations cannot exceed 4 weeks [7]. Severe anastomotic stenosis is one of the main reasons
for poor postoperative quality of life in infants [8]. At present, the main treatment for oesophageal
stenosis is regular oesophageal dilatation [9], including endoscopic oesophageal probe dilatation and
balloon dilatation, and some infants with severe stenosis need to undergo resection of stenotic segments
and oesophageal end-to-end anastomosis or even oesophageal replacement therapy [10, 11].

Through retrospective analysis, we hope to �nd the appropriate time for dilatation in infants with
refractory stenosis.

Methods
1. Data from a total of 107 infants with oesophageal atresia who underwent one-stage anastomosis in
our hospital from January 2015 to December 2018 were retrospectively analysed. The data collected
included birth weight, gestational week, surgical method, other systemic malformations, and anastomotic
�stula (Table 1).

Table 1
General information

Sex (male/female) 74/33

Gestational age(week) 38.51 ± 1.61

Birth weight (kg) 2.83 ± 0.48

Surgical method (endoscopy/open) 49/58

Other associated systemic malformations (yes/no) 33/74

Cardiovascular system malformation 14

Malformation of the digestive system 8

Urological deformity 4

Skeletal system malformation 11

Respiratory malformation 9

Other malformation 5

Length of defect (cm) 1.53 ± 0.96

Anastomotic �stula 28

Anastomotic stricture 56

Number of oesophageal dilatations 3.5 ± 2.4

Refractory stenosis (continuous dilatation ≥ 5) 14
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2. Data related to oesophageal dilatation in all infants were collected and analysed, including the infants'
age at the time of �rst oesophageal dilatation and the total number of oesophageal dilatations.
Postoperative anastomotic stenosis was observed in 56 infants, and oesophageal dilatation was
performed in 48 infants.
3. SPSS 2.0 software was used to analyse the data, and t tests were used for the oesophageal dilatation
analysis. P < 0.05 was considered statistically signi�cant.

Results
1. Refractory stenosis:

There is no de�nition of "early" or "normal" dilatation timing. Dai et al.'s study[12] divided dilatation timing
into early dilatation (the �rst dilatation was less than or equal to 6 months after the surgery) and normal
dilatation (the �rst dilatation was more than 6 months after the surgery). In our study, for infants with
refractory stenosis, the average number of dilatations in the early dilatation group was 5.75 ± 0.5
compared with 7.40 ± 1.35 in the normal dilatation group, P = 0.038. For infants without refractory
stenosis, there was no statistically signi�cant difference in the average number of dilatations between the
two groups (Table 1).

Table 1
the average number of dilatations

  Early dilatation group Normal dilatation group t P

Refractory stenosis 5.75 ± 0.5 7.40 ± 1.35 2.33 0.038

Non-refractory stenosis 2.05 ± 0.97 2.13 ± 0.92 0.247 0.807

2. Stenosis occurring after anastomotic �stula:

We analysed the number of dilatations in the anastomotic �stula group and non-anastomotic �stula
group, and the results indicated that for infants with anastomotic �stula, the average number of
dilatations was 2.58 ± 2.02 in the early dilatation group and 6.38 ± 2.06 in the normal dilatation group (P 
< 0.05). For infants without anastomotic �stula, there was no signi�cant difference in the number of
dilatations between the early and normal dilatation groups (Table 2). Early oesophageal dilatation is
considered helpful for infants with oesophageal stenosis after anastomotic �stula.

Table 2
the average number of dilatations

  Early dilatation group Normal dilatation group t P

With anastomotic �stula 2.58 ± 2.02 6.38 ± 2.06 4.857 0.001

Without anastomotic �stula 1.58 ± 0.52 2.23 ± 1.59 1.346 0.192
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3. Anastomotic stenosis occurring after anastomotic �stula appeared more serious and even became a
pinpoint anastomoses(Fig. 1). This child had the most dilatations, and severe anastomotic stenosis
appeared one month after the surgery, which was then cured after conservative treatment. Through
continuous dilatation and long-term indwelling of the gastric tube, a probe with a diameter of 11 mm was
gradually allowed to pass the anastomoses, and the dysphagia of this child was gradually relieved during
the dilatation process. This child received dilatation once every two weeks, for a total of 11 times.

 

Discussion
1. 1. The treatment of oesophageal stenosis still remains a problem, and oesophageal dilatation has a

positive effect on oesophageal stenosis [13]. Lang et al. found that oesophageal balloon dilatation
had the same effect as probe dilatation [14]. Studies have calculated that the incidence of
oesophageal perforation after probe dilatation is 0.9% [15] and after balloon dilatation is 1.5%[16]. All
the infants in our group received probe dilatation.

2. 2. Premature anastomotic dilatation may lead to anastomotic perforation [17]. Therefore, although
early dilatation is necessary for some infants due to severe feeding di�culties, we also recommend
that it should be performed 3–6 months after surgery. Anastomotic scar hyperplasia usually occurs
3–4 months after surgery. For refractory anastomotic stricture, dilatation within 3–6 months may
help to relieve the narrowing caused by scarring. This is our experience in the treatment process.
Data analysis also con�rmed that early dilatation chosen for infants with refractory stenosis can
reduce the number of dilatations.

3. 3. The dysphagia caused by non-refractory stenosis is relatively light, and satisfactory results can
often be obtained only after 1–2 dilatations [18]. Our recommendation is that for refractory stenosis,
early dilatation and shortening of the dilatation interval may reduce the required number of
dilatations, while for infants with non-refractory stenosis, it may be safer to perform dilatation 6
months after surgery.

For infants with unsatisfactory effects of continuous dilatation, other conservative treatment methods
have also been reported, including sterol injection, oesophageal stent placement and endoscopic stenosis
incision. [19][20]. When conservative treatment fails, oesophageal replacement therapy may eventually be
required [2].

The limitation is that this study is a retrospective study. The symptoms were subjectively assessed by the
parents of the infants, and the anastomosis was further assessed by oesophagography, which may have
some errors caused by subjective differences. We hope to design relevant prospective studies to further
con�rm the accuracy of the conclusions.

Conclusion
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After one-stage anastomosis for congenital oesophageal atresia, performing oesophageal dilatation
within 6 months after surgery is helpful to reduce the total number of dilatations in infants with
anastomotic �stula and refractory anastomotic stenosis.
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Figures

Figure 1

Refractory anastomotic stenosis after anastomotic �stula


