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ABSTRACT
Background: Esophageal stricture is one of the most important complication of the caustic ingestion. Objective: The aim of this 
study was to evaluate complications of balloon dilatation among children with esophageal stenosis. Material and methods: In 
this retrospective study 82 children were included. Children who underwent balloon dilatation for esophageal stenosis were 
included in our study. Duration of study was 14 year starting from 2001. Mean age of the cases was 3.95±0.4 year (Min: 15 
days, Max: 14 year). Chart review and telephone calling were the methods of data collection. Data was analyzed using SPSS. 
Results: In this study, 47% of the patients were male and 53% of the cases were female. Caustic ingestion (33.7%) was the most 
common etiology for the esophageal stricture. Vomiting (87.8%) was the most common presenting symptom. Among our cases, 
76.8% had no compliant after esophageal dilatation. Chest pain was the most common compliant after esophageal dilatation. 
Response rate was similar among boys and girls. Toddler age had the best treatment response after esophageal dilatation. 
Conclusion: Among our cases, 76.8% had no post procedural compliant after esophageal dilatation. Esophageal perforation 
was seen in 4.9% of the cases. Chest pain was the most common post dilatation complication.   
Keywords: Gastric balloon; Esophageal stenosis; Niño (source: MeSH NLM).

RESUMEN
Antecedentes: La estenosis esofágica es una de las más importantes complicaciones de la ingesta de caústicos. Objetivo: El 
objetivo del estudio fue evaluar las complicaciones de la dilatación endoscópica con balón en niños con estenosis esofágica. 
Material y métodos: En este estudio retrospectivo se incluyeron 82 niños. Se incluyeron todos los niños que se sometieron a 
una dilatación endoscópica con balón por estenosis esofágica. La duración del estudio fue 14 años iniciando en el año 2001. La 
edad media de los pacientes fue 3,95 +/- 0,4 años (Min. 15 días, Máx. 14 años). La recolección de datos se realizó revisando las 
historias clínicas y con llamadas telefónicas. Los datos se analizaron con el Sistema SPSS. Resultados: En este estudio, 47% de los 
casos fueron varones y 53% fueron mujeres. La ingesta de caústicos fue la causa más frecuente de estenosis esofágica (33,7%). 
El síntoma más común fueron los vómitos (87,8%). Entre nuestros casos, 76,8% no presentaron molestias luego de la dilatación 
esofágica. El dolor torácico fue la molestia más común luego de la dilatación esofágica. La tasa de respuesta al tratamiento fue 
similar entre hombres y mujeres. Los niños pequeños tuvieron la mejor respuesta al tratamiento luego de la dilatación esofágica. 
Conclusiones: Entre nuestros casos, 76,8% no presentaron molestias luego de la dilatación esofágica. La perforación esofágica 
se presentó en 4,9% de los casos. El dolor torácico fue la complicación más común posterior a la dilatación.
Palabras clave: Balón gástrico; Estenosis esofágica; Child (fuente: DeCS BIREME).

INTRODUCTION

Esophageal stenosis has different etiology. 
Caustic ingestion is the one of the most common 
etiology especially among childhood. Esophageal 
stricture is the most important late complication of 
corrosive esophagitis (1,2). Esophageal stenosis may 
be seen in 20% of children following of ingestion 
of corrosive material in our country (3). Repaired 
esophageal atresia may be lead to esophageal 

stenosis. Esophageal stenosis was reported in 
5.9%-21% of neonates who underwent repair of 
esophageal atresia according to type of esophageal 
anastomosis (4). 

Esophageal dilatation may be performed using 
Savary dilatation (5) or balloon dilatation. Recently 
esophageal stents are recommended for some cases. 
In the study by Lang et al, endoscopic balloon 
dilatation is preferable to traditional bougienage (6).
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Complication following esophageal dilatation such as 
esophageal perforation (7,8), chest pain, and respiratory 
problem were reported by researched with various 
frequencies. The aim of this study was to evaluate 
complication of balloon dilatation among children with 
esophageal stenosis.

MATERIAL AND METHODS

In this retrospective study 82 children with 
esophageal stenosis were included. Duration of the 
study was 14 year starting from 2001. Patients with 
esophageal stenosis due to different etiology such as 
achalasia, caustic ingestion, epidermolysis bullosa, 
gastroesophageal reflux, and congenital stricture were 
included.  In the current study, children who underwent 
esophageal dilatation using Balloon were included. 
These patients were visited due to vomiting, cyanosis, 
regurgitation, abdominal pain, dysphagia, or cough. 
Nine cases were excluded due to incomplete follow up.

For each case etiology, sex, age, age at diagnosis, 
number of dilatation session, post dilatation complication, 
response to treatment, and duration of follow up were 
recorded. Some information was obtained via telephone 
calling. Resolving symptom such as dysphagia, was 
considered as a treatment response (9), p value < 0.05 
was considered significant. This study was approved by 
ethical committee of the university. 

RESULTS

In this study 82 children who underwent esophageal 
dilatation in our pediatric gastroenterology department, 
during 2001 till 2013 were included. Age of the cases 
were between 15 days till 14 years old with mean age 
3.95±0.4. Of all cases, 53% were female and 47% 
were male.

Mean age of onset was 28.1 months. Number of 
dilatation session was 2.4±1.77 for each case. Number 
of dilatation session was between 1 till 10 session. 
Pneumatic balloon was used for 21 (25.3%) of the 
achalasia cases. TTS balloon was used in 61 (73.5%) of 
the cases.

Etiology of the esophageal stricture were shown in 
Table 1. Vomiting was the most common presenting 
symptoms in our patients (Table 2).

Of the cases, 76.8% had no complication after 
esophageal dilatation (Table 3). Chest pain was 
the most post procedural complication (Table 3). 
Treatment response according to the etiology of 
esophageal stricture was shown in Table 4. Among 
children with good response, 51.9 were male and 
48.1 were female (Table 5). Treatment response in 
infants age group was slightly better than other age 
groups (Table 6).

Table 1. Etiology of esophageal stricture.

Etiology Female 
n (%)

Male
n (%)

Total
n (%)

Caustic ingestion 15 (53.6) 13 (46.4) 28 (33.7)
Esophageal achalasia 14 (66.7) 7 (33.3) 21 (25.3)
Congenital esophageal stenosis 7 (38.9) 11 (61.1) 18 (21.6)
Repaired esophageal atresia 3 (50) 3 (50) 6 (7.2)
Epidermolysis bullosa 2 (66.7) 1 (33.3) 3 (3.6)
Prolonged use of NG tube 1 (50) 1 (50) 2 (2.4)
Esophageal web 1 (50) 1 (50) 2 (2.4)

Table 2. Clinical manifestation at time of visit.

Presentation n (%)

Vomiting 73 (87.8)
Dysphagia 42 (50.6)
Abdominal pain 12 (14.4)
Cough 8 (9.6)
Drooling 2 (2.4)
Cyanosis 2 (2.4)

Table 3. Complication after esophageal dilatation.

Complication n (%)

No complication 63 (76.8)
Chest pain 8 (9.8)
Esophageal perforation 4 (4.9)
Bleeding 3 (3.7)
Nausea 3 (3.7)
Respiratory problem 1 (1.2)
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DISCUSSION

This study was included 82 patients aged 15 days 
-14 years old in our hospital. Maximum number of 
dilatation session was 10 in the current study. In the 
study by Karaman et al., maximum number of dilatation 
session was 52 (10).

Caustic ingestion were the most common etiology 
for the children who underwent esophageal dilatation. 
In another study from Poland, post operative stricture 
were the most common indication (11).

Bleeding was observed in 3.7% of the patients. In 
the study by Pieczarkowski and colleagues (11), bleeding 
was seen in 95 cases of 347 procedures. The rate of 
bleeding in our study was lower than Pieczarkowski 
et al. (11). Rate of bleeding was differ between these 
studies and it was may be due to etiology of esophageal 
stenosis, experience of pediatric gastroenterology, and 
associated problem.

Esophageal perforation was seen in 4.9% of patients. 
In the study by Cakmak et al., esophageal perforation 
was seen in 10.5% of the cases (12). In Chang et al study 
on 10 children underwent esophageal dilatations, 
esophageal perforation was not observed (13). In the study 
by Lan et al, esophageal perforation were observed 
in 1.5% of dilatations (14). In a multicenter study from 
Poland, only one perforation was reported among 347 
esophageal dilatations (11). In the study by Contini et al., 
procedure related perforation was 0.7% (15). In the study 
by Serhal et al. on 23 children with repaired esophageal 
atresia and esophageal stricture, no complications were 

observed during or after dilatation sessions (16). In the 
study by Doo et al. on 11 children and 36 balloon 
session, esophageal perforation was occurred in 45% of 
the patients and 31% of the balloon session (17). In the 
study by de la Rionda et al., on 30 children aged < 15 
years, two perforations were reported (18). In the study 
by Bicakci et al. on children with caustic ingestion, 
no perforation was occurred following esophageal 
dilatation (19). The rate of esophageal perforation in 
our center was lower than Cakmak et al. (12) study but 
higher than Lan et al. (14) and Pieczarkowski et al. study (11). 
Complication following dilatation of stricture due to 
caustic ingestion may be higher than stricture due 
repaired esophageal atresia (20). This difference may 
be due to severity of esophageal stricture or aggressive 
dilatation. Other factors may include age of the cases 
and experience of gastroenterologist.

Among children with esophageal achalasia, 57.1% 
had good response following pneumatic dilatation. 
Among our patient, 26.6% showed partial response. 
In the study by Di Nardo et al., pneumatic dilatation 
achieved 67% success rate (21). The result of two study 
was similar. 

Chest pain was the most frequent complication in 
our study. Chest pain may be due to pneumothorax due 
to esophageal perforation or appearance of peristalsis 
in achalasic patients (22). Chest pain in our study didn’t 
result to further treatment.

Death after esophageal dilatation was not seen 
among our cases. One death was reported by Contini 
et al. (15). Another mortality following esophageal 

Table 4. Treatment response according to the etiology.

Etiology No of cases Good response
n (%)

Partial response
n (%)

No response
n (%)

Caustic ingestion 28 17 (60.7) 10 (35.7) 1 (3.57)
Congenital stricture 18 15 (83.3) 3 (16.7)
Repaired esophageal 
atresia

6 5 (83.33) 1 (16.67)

Epidermolysis bullosa 3 2 (66.67) 1 (33.33)
GE reflux 2 2 (100)
Esophageal web 2 2 (100)
Prolonged NG 2 1 (50) 1 (50)

Table 5. Treatment response among patients according to sex of the patients.

Type of response Female
n (%) 

Male
n (%)

Total
n

Good 25 (48.1) 27 (51.9) 52
Partial 16 (61.5) 10 (38.5) 26
No response 2 (50) 2 (50) 4
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dilatation was reported Güitrón et al. (23) study. 
They used Savary-Gilliard bougies for esophageal 
dilatation.

In conclusion, caustic ingestion and esophageal 
achalasia were the most common etiology of esophageal 
stenosis requiring esophageal dilatation. Vomiting was 
the main presenting symptom. Chest pain was the most 
common complication following esophageal dilatation. 
Congenital stenosis and repaired esophageal atresia had 
the highest response compared to the other etiologies. 
Toddler ages had the higher response in comparison 
to other age group. Outcome and complication of 
children with esophageal stricture treated by esophageal 
dilatation procedures were similar to most pediatric 
gastroenterology centers in the world.

Limitation: Single center study and duration of follow 
up. Etiology of esophageal stenosis were hetrogen.
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