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Abstract 
 

Introduction: Esophageal atresia (EA) is a relatively 
common congenital anomaly. Following the increase in the 
survival rate of neonates with appropriate surgical 
procedures, timely diagnosis and treatment of surgical 
complications are essential. 
 
Materials and Methods: After getting ethical approval, all 
the patients who underwent surgery for EA at Tabriz 
Children's Hospital were contacted, and in case of any long-
term complications, parents were invited to visit the 
hospital.  
 
Results:   Fifty-five children, including 31 boys and 24 girls, 
with a mean birth weight of 2734.63±566.21 grams and an 
APGAR score of 8.75±0.96, participated in this study. The 
most common type of EA was type C (87.3%). Respiratory 
disorders (47.3%) and marked anastomotic stenosis (21.8%) 
are the most common complications following surgery. 
Anastomotic stenosis was associated with suture tension, 
tracheal intubation >5 days, and birth weight<2,500 grams.  
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Introduction 

Congenital esophageal atresia (EA) with 

tracheoesophageal fistula (TEF) is a 

relatively common anomaly, with a 

prevalence of one in every 3,500 live births 

.1-5 There are four types of esophageal 

atresia: Type A, B, C, and D.  

Since the first successful surgery in 1941, 

the treatment of these patients has 

improved considerably in terms of 

anesthesia, surgery, and neonatal care.6 The 

long-term survival rate of patients 

undergoing this approach in the absence of 

other malformations is 100%.7-9 Most 

patients underwent surgery after birth in the 

first days of life by pediatric surgeons. In 

the most common type of esophageal 

atresia, the C type, the upper and lower 

pouches are joined after the fistula from the 

airway is cut, and its wall is closed.10-11 The 

reported survival rates among patients with 

low birth weight have been documented to 

exceed 90%. It is worth noting that cardiac 

anomalies represent a significant 

contributor to mortality in this 

population.12 EA/TEF is a multifaceted 

anomaly, ranging from isolated atresia 

without TEF to EA with multiple airway 

fistulas or cases with secondary complex 

anatomy referred to previous treatments.13 

Following this increase in survival, the 

morbidity related to the repair of EA/TEF 

has become a principal topic in treating 

these children.14-15 Clinical experiences 

vary in outcome after EA/TEF treatment. 

Some patients have uncomplicated 

postoperative periods, and others have 

experienced numerous respiratory and 
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Conclusion:    In the postoperative phase of EA surgery, 
respiratory disorders are a common complication. 
Anastomotic stenosis is the second most common 
complication. It is associated with suture tension, tracheal 
intubation for more than five days, birth weight less than 
2,500 grams, Gastroesophageal reflux into the esophagus, 
and leakage from anastomosis. There is a need for future 
multi-center studies to provide more reliable evidence.  
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esophageal complications that significantly 

affect their health status.16-17  

Postoperative complications in these 

patients have been defined in different 

ways. Some studies have divided short-

term complications up to the first year of 

life.17 These complications include 

gastroesophageal reflux, esophageal 

stricture, chronic dysphagia, recurrent 

fistula, pulmonary infections, asthma, and 

tracheomalacia.18-19 Also, long-term 

complications such as Barrett's esophagus, 

esophageal carcinoma, and scoliosis have 

been reported.20-21 Although the nature of 

these complications is well understood, 

their occurrence, association, and 

progression during the first year of life 

remain unknown.22  

Long-term complications after surgery are 

an essential issue in assessing these 

children’s condition. Since the occurrence 

of these complications is relatively 

common, the purpose of this study on 

patients with EA is to diagnose the 

complications and the time of their 

occurrence and treat those using surgical or 

medical methods.  

 

 

Materials and Methods 
This study was conducted after obtaining 

ethical approval from the ethics committee 

of Tabriz University of Medical Sciences 

(IR.TBZMED.REC.1398.1059). Informed 

written consent was also obtained from all 

the participants before their inclusion in the 

study. The census sampling approach was 

used to include 55 children with EA 

congenital abnormalities referred to the 

Tabriz Children's Hospital for surgery 

between April 2016 and March 2018. 

All patients who underwent surgery for EA 

(with or without tracheoesophageal fistula) 

at Tabriz Children's Hospital were 

contacted by telephone. Parents were 

invited to visit the hospital if there were any 

complaints about long-term complications 

of the surgery, including anastomotic 

stenosis, recurrent fistulas, and reflux of 

gastric contents into the esophagus, lung 

disease, and thoracotomy-related 

problems. After obtaining informed 

consent, a complete history and 

examinations were done, a questionnaire 

was made, which includes demographic 

information, birth information, type of 

atresia, and type of complications. Then the 

necessary therapeutic interventions,  
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whether surgery or drug treatment, began. 

In case of hospitalization, six months after 

discharge, patients were contacted about 

the continuation of the previous complaint 

or the occurrence of a new complaint. If 

there was a complaint, an invitation was 

made to re-visit and make the necessary 

inquiries. 

The data were analyzed using SPSS version 

22. Descriptive statistical methods 

(frequency, percentage, and mean standard 

deviation) were used for statistical analysis. 

A Chi-square test was used to compare 

qualitative findings. A one-way ANOVA, 

non-parametric Kruskal-Wallis test, and 

independent t-test were used to compare 

the quantitative findings. A P-value<0.05 

was considered significant in this study. To 

remove the effects of confounders, logistic 

regression analysis was also conducted.  

 

 

 

 

 

 

Result 
This study included 55 children with EA, 

31 (56.4%) boys and 24 (43.6%) girls aged 

1 - 5 days. There was a history of 

consanguineous marriage in 4 patients 

(7.3%). The most common type of EA was 

group C (87.3%), followed by type A 

(7.3%), type B (3.6%), and Type D (1.8%).  

Table 1 shows the characteristics of the 

participants. A total 38 children (69.1%) 

were born full-term and 17 (30.9%) were 

born preterm. In preterm cases, the mean 

age at birth was 33.94 ± 2.83 weeks 

(between 26 and 37 weeks). Also 17 

patients (30.9%) had no congenital 

anomalies at birth. The most common 

congenital anomaly in patients with EA 

was cardiac anomalies (49.1%).  

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

Table 1: Characteristics of patients involved in the study.   
 

Characteristics Frequency or mean ± SD Min and max 

Birth weight (g) 2734.63 ± 566.21 4000-1500 

Familial Birth defect 1.86 ± 0.85 1-4 

APGAR score 8.75 ± 0.96 5-10 

History of abortion 5 (9.1%) - 

tracheoesophageal fistula 48 (87.3%) - 

Cardiac Anomalies 27 (1/49%)  

ASD 24 (43.6%)  

VSD 5 (9.1%)  

PDA 20 (11%)  

CDH 1 (1.8%)  

Dextrocardia 1 (1.8%)  

Horseshoe kidney 2 (3.6%)  

imperforate Anus 5 (9.1%)  

Musculoskeletal Anomalies 12 (21.8%)  

Syndactyly 2 (3.6%)  

Vertebral Anomaly 5 (9.1%)  

Costal Anomaly 5 (9.1%)  

Hand Deformity 3 (5.5%)  

Foot Deformity 1 (1.8%)  

ENT Anomalies 2 (3.6%)  

Choanal atresia 1 (1.8%)  

Cleft palate 1 (1.8%)  

Ear Deformity 1 (1.8%)  
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Complications in patients are shown in Table 2. 

 

 

Table 2: Frequency of complications in patients after surgery 

complications Frequency 

stenosis of the anastomosis site 12 (21.8%) 

Tension on suture site 11 (20%) 

recurrent fistulas 5 (9.1%) 

Gastroesophageal reflux into esophagus 9 (16.4%) 

Respiratory disorders following surgery 26 (47.3%) 

Post-surgery pulmonary problems 5 (9.1%) 

 

  
Finally, 49 patients (89.1%) developed one 

of the complications during the follow-up 

period. The most common complications in 

patients were respiratory disorders 

following surgery (47.3%), anastomotic 

stenosis (21.8%), and gastroesophageal 

reflux (16.4%), respectively.  

A total of 23 children were treated for 

complications. The types of treatment were 

dilation (18.2% of all cases), surgery (9.1% 

of all cases), or medicines (14.5% of all 

cases). The success rate of drug treatments 

for reflux and dilatation for stenosis was 

88.8%. After surgery, 16 children (25%) 

required intubation for more than five days. 

The survival rate of neonates with EA who 

underwent surgery was 97%. There was no 

significant relationship between 

anastomotic site stenosis and 

gastroesophageal reflux, cardia anomalies, 

age at birth (term or preterm), and TEF 

(P>0.05); however, in patients with tension 

at the suture site, the incidence of 

anastomotic site stenosis was significantly 

higher (P <0.05). Also, the incidence of 

anastomotic site stenosis was significantly 

higher in patients who had leakage (P = 

0.001). There was no significant 
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relationship between the age of preterm 

children at birth, birth weight and Apgar 

score with stenosis of the anastomosis site 

(Table 3) (P >0.05).  

 

 

 

Table 3: Relationship between anastomotic stenosis and the studied variable 
 

Characteristics 
Anastomotic site 

stenosis (N=12) 

No Anastomotic site 

stenosis (N=43) 
p-value 

Birth weight (g) 2916.96 ± 578.25 2749.25 ± 551.13 0.27 

Birth weight > 2500 3 (10.3%) 26 (89.7%) 0.03* 

Birth age (for preterm 

children) 
35.14 ± 1.57 33.10 ± 3.28 0.15 

APGAR score 8.88 ± 0.71 8.61 ± 1.16 0.32 

Suture traction 9 (81.8%) 2 (19.2%) 0.001* 

Gastroesophageal reflux into 

esophagus 
5 (55.6%) 4 (44.4%) 0.01* 

leakage from anastomosis 5 (100%) 0 (0%) 0.001* 

Preterm birth 17 (63%) 10 (37%) 0.25 

tracheoesophageal fistula 23 (82.1%) 5 (17.9%) 0.22 

Intubation for 5+ days 7 (58.3%) 5 (41.7%) 0.002* 
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The incidence of anastomotic stenosis in 

children weighing less than 2500 grams at 

birth was significantly higher (P = 0.03). 

Also, the incidence of anastomotic stenosis 

as the most important complication in 

neonates with intubation for more than five 

days was significantly higher (P = 0.002). 

This study showed that one of the most 

important causes of complications, 

especially stenosis at the anastomosis site,  

 

 

 

were the sutures being stretched at the 

anastomosis site. 

Based on the logistic regression analysis, 

the presence of tension in the sutures and 

leakage significantly predicts the 

occurrence of anastomotic site stenosis (P 

<0.05). Also, tracheal intubation for more 

than five days and a weight of less than 

2500 grams significantly increases the 

stenosis of the anastomosis site (Table 4). 

 

 

Table 4: Logistic regression test for predicting variables predicting anastomotic site stenosis 

Characteristics Beta T p-value 

Birth weight (g) 0.24 2.32 0.001* 

Tension on suture site 0.72 7.69 0.001* 

Intubation for 5+ days 0.28 3.08 0.024* 

leakage from anastomosis 0.41 4.94 0.001* 

 

 

 

 

 

 

 

 

 

 
  

 

Discussion 
Based on our assessment, the most 

common congenital anomaly in patients 

with EA was a cardiac anomaly (49.1%) 

and the most common complications in 

patients were respiratory problems 

following surgery (47.3%), anastomotic 

stenosis (21.8%), and gastroesophageal 

reflux disease (16.4%), respectively. 

Anastomotic stenosis was also found to be 

more likely when there was tension in the 

sutures, the patient had been intubated for 

longer than five days, and their weight was 

less than 2500 grams. Patients with 

anastomotic stenosis were more likely to 

experience leakage at the anastomotic site 

and had a higher rate of reflux. These 

factors can be used as predictors of 

complications, especially stenosis of the 

anastomosis site, and if any of the above 

factors occur, the risk of complications 

increases. 
Mutations of a single gene, like those that 

cause CHARGE syndrome, Feingold 

syndrome, Fanconi anemia, and 

VACTERL-H, as well as chromosome 

abnormalities like trisomy 21, trisomy 18, 

trisomy 13, and the X gene, can cause TE. 

For the establishment of a specific genetic 

cause, taking a history, a physical  

examination, a three-generation family 

history, imaging studies, and cytogenic and 

molecular genetic assessments can be 

helpful.5 Further genomic analysis for 

appropriate identifications of novel 

candidate genes will likely help us 

recognize previously unknown causes.23  

Contrary to the results of the present study, 

Nateghian et al.24  described 

gastrointestinal anomalies (20%) as the 

most common accompanying anomalies, 

which may be due to higher rates of 

consanguineous marriages in the northwest 

of the country. According to the results of 

the present study, the most common 

complications after EA surgery were 

anastomotic stenosis (21.8%), reflux 

(16.4%), and respiratory disorders 

following surgery (47.3%). Serhal and 

colleagues obtained different results from 

the present study, in which the most 

common complication was anastomotic 

stenosis, but its incidence was higher, and 

its frequency was 37%.25 Because of the 

high prevalence of acid gastroesophageal 

reflux, systematic treatment with proton 

pump inhibitors in the first year of life is 

recommended for these patients.26  

An increased incidence of anastomotic 

stenosis was also reported by Cartabuke et  
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al.27 and Koziarkiewicz et al.28 In line with 

the present study, Nateghian et al. reported 

that the most common complications after 

EA surgery are anastomotic stenosis, 

reflux, lung collapse, and various types of 

pneumonia.24  

Our study showed that the presence of 

tension in the sutures, intubation for more 

than five days, and a weight less than 2500 

g increases the risk of stenosis at the 

anastomosis site. In line with the above 

study, Castilloux et al. also reported that 

tracheal intubation for more than five days, 

VACTRAL abnormalities, and birth 

weight less than 2500 g are significantly 

involved in complications after EA 

surgery.17 Serhal et al. presented similar 

results regarding the role of anastomotic 

stress in the development of anastomotic 

stenosis.25  

In the present study, about 29.09% of 

patients eventually needed medical 

treatment, surgery, or combination therapy 

to treat complications, of which 88.8% 

were under drug treatment for reflux and 

83.3% were under surgical treatment for 

stenosis (balloon dilatation or revision of 

anastomosis). According to the results of 

the study of Serhal et al., dilatation 

treatment for stenosis was about 87%  

 

effective, which is consistent with the 

results of our study.25 

A recent systematic review compared 

thoracotomy and thoracoscopy for the 

repair of esophageal atresia. This study 

found no statistically significant 

differences in anastomotic leak rates, 

formation of esophageal strictures 

following anastomoses, or need for 

fundoplication which suggested similar 

morbidity for thoracoscopic and open 

approaches.32 In terms of outcomes, 

another meta-analysis found the length of 

hospital stay and first oral feeding time for 

the thoracoscopic approach, while open 

surgery was associated with a shorter 

operative time.33 

The tracheomalacia at the site of the fistula 

is the main abnormality that causes airway 

collapse and impaired clearance of 

secretions. Flexible bronchoscopy, aided 

by imaging modalities, is suggested as the 

main diagnostic modality in this regard. 

Noninvasive positive airway pressure 

support, tracheopexy, and rarely 

tracheostomy, with appropriate follow-up 

are management plans that should be done 

in patients.29-31  

Due to the desire of surgeons in other 

countries to use thoracoscopy for EA  
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treatment, surgery, or combination therapy 

to treat complications, of which 88.8% 

were under drug treatment for reflux and 

83.3% were under surgical treatment for 

stenosis (balloon dilatation or revision of 

anastomosis). According to the results of 

the study of Serhal et al., dilatation 

treatment for stenosis was about 87%  

 

effective, which is consistent with the 

results of our study.25 

A recent systematic review compared 

thoracotomy and thoracoscopy for the 

repair of esophageal atresia. This study 

found no statistically significant 

differences in anastomotic leak rates, 

formation of esophageal strictures 

following anastomoses, or need for 

fundoplication which suggested similar 

morbidity for thoracoscopic and open 

approaches.32 In terms of outcomes, 

another meta-analysis found the length of 

hospital stay and first oral feeding time for 

the thoracoscopic approach, while open 

surgery was associated with a shorter 

operative time.33 

The tracheomalacia at the site of the fistula 

is the main abnormality that causes airway 

collapse and impaired clearance of 

secretions. Flexible bronchoscopy, aided 

by imaging modalities, is suggested as the 

main diagnostic modality in this regard. 

Noninvasive positive airway pressure 

support, tracheopexy, and rarely 

tracheostomy, with appropriate follow-up 

are management plans that should be done 

in patients.29-31  

Due to the desire of surgeons in other 

countries to use thoracoscopy for EA  

 

 
  

 

surgery in recent years (34), it is 

recommended to use the above method to 

treat EA and compare the complications 

between open and thoracoscopic methods. 

 

Conclusion 
The results of the present study showed that 

the most common complication after EA 

surgery was respiratory problems caused 

by surgery followed by anastomotic 

stenosis. Risk factors for anastomotic 

stenosis are suture tension, tracheal 

intubation for more than five days, and a 

birth weight of less than 2,500 grams. Due 

to some differences between the results of 

this study and other similar studies, it is 

suggested that more multi-center studies be 

performed to obtain more accurate results. 
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Abstract 
 

Introduction: Gastrointestinal endoscopy is a prevalent 
diagnostic and therapeutic procedure employed for both 
children and adults. Since Etomidate is a short acting 
intravenous drug with hemodynamic stability and also it is 
the choice for sedation and anesthesia among patients 
afflicted with cardiovascular conditions, we decided to 
compare the benefits and drawbacks of the mentioned 
drugs in children undergoing endoscopy. 
 
Materials and Methods: For conducting the research, 90 
pediatric participants, aged from 1 to 15 years, with ASA I 
and II class requiring upper gastrointestinal endoscopy 
(admitted to Mofid Children Hospital) were randomly  


