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Abstract  Article Info 

In surgical practices in management of esophageal atresia with or without 

tracheoesophageal fistula, the gap length between the two ends play an important role 

in the management modality and also affect the outcome of surgery. We aimed to 

assess the critical gap length for the safe esophageal anastomosis and assess the 

outcome of the patients after intervention. This was a prospective study continued from 

February, 2011 to September, 2013 and included 25 neonates (7 males and 18 females) 

who had Esophageal atresia with distal tracheaoesophageal fistula who were admitted 

in Al Zahra`a teaching hospital, in Al -Najaf province, middle of Iraq. The gap length 

was measured without mobilization of oesophagus, and patients were categorized into 

three groups according to the gap length, group I (gap length < 2cm), group II (2-3 cm) 

and group III (> 3cm). Tracheoesophageal fistula was identified and closed. These 

complications were mainly found in patients of Groups II and III. 
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Introduction 

 

Esophageal atresia (EA) is significant severe 

developmental defect affected almost one in 4000 

newborns, wheather or not abnormally connected to the 

trachea, Tracheo-esophageal fistula (TEF) The 

prevalence of varies across different countries and even 

in the same geographical area, for instance in Britain the 

estimates of five regions ranged 0.7 to 3.2 per 10000 live 

births (Nassar et al., 2012; Rankin et al., 2005). The EA 

characterized by the loss of continuity of upper 

gastrointestinal tract which is often associated with 

persistent connection, or fistula between trachea and 

esophagus. Newborn with congenital EA/ TEF usually 

presented with shortly after birth with abundant 

secretions in the mouth, coughing, cyanosis, vomiting 

and or respiratory distress, (Kim et al., 2017) The 

diagnosis could be established prenatally when a proper 

ultrasonography examination was made, the diagnosis of 

EA/TEF may be suspected when the ultrasound 

examination reveals polyhydramnios, absence of a fluid 

filled stomach, esophageal pouch distention, low fetal 

weight than that normally expected and a small abdomen 

(Pinheiro et al., 2012; Scott 2014; Spitz 2007) There are 

two classifications used, the primary types of congenital 

EA are : EA with distal TEF (85%, Vogt IIIb, Gross C), 

isolated EA without TEF (8%, Vogt II, Gross A), TEF 

without atresia or H-type TEF (4%, Gross E), EA with 

proximal TEF (3%, Vogt III, Gross B) and and EA with 

proximal and distal TEF (< 1%, Vogt IIIa, Gross) 

(Pinheiro et al., 2012). Management of EA/TEF is 

surgical, however, the surgical intervention considered 

urgent but not emergency (Pinheiro et al., 2012). The 

primary correction of EA and TEF is the best treatment 
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option in the absence of severe malformations (Seitz et 

al., 2006). Most infants with EA/TEF undergo repair in 

early infancy, with division of the TEF and primary 

esophageal anastomosis. Patients with EA and wide 

separation of the esophageal ends continue to represent a 

major surgical challenge. Lengthening procedures, with 

or without esophagomyotomy, may be used to allow 

esophageal anastomosis. Neonatal esophageal stretching 

has been reported to allow primary anastomosis of the 

esophagus even in infants with long-gap EA/TEF (Foker 

et al., 1997). The gap length between the two ends of 

esophagus play an important role in the management 

modality and also affect the outcome of surgery (Mansur 

et al., 2005). However, it is not usually possible to apply 

a successful anastomosis between the two ends without 

elongating the esophagus in cases with long gap EA. On 

the other hand, gap length plays a major role in 

determining the outcome of the treatment, hence the 

current study tried to assess the critical gap length for the 

safe esophageal anastomosis. 

 
Patients and Methods 

 
A prospective study included twenty five neonates with 

Esophageal atresia distal tracheaoesophageal fistula were 

admitted to the department of Pediatric Surgery, Al 

Zahra`a teaching hospital, in najaf over the period 

February, 2011 to September, 2013. Two cases of 

isolated esophageal atresia admitted during the period 

were not included in the study. All the neonates were 

thoroughly examined at the time of admission and their 

physical findings were noted. Special emphasis was laid 

on the body weight, respiratory status and associated 

congenital anomalies, especially cardiac, renal and 

gastrointestinal malformations. They were resuscitated 

by repeated throat suction, oxygen inhalation, fluid and 

antibiotic administration via intravenous route. Vitamin 

K was given to all of them. All were operated upon. 

Retropleural approach was adopted for right sided 

thoracotomy through 4th intercostal space. They were 

arbitrarily divided into 3 groups according to gap length 

measured per operatively with a caliper. In Group I gap 

length was < 2cm, group II (2-3 cm) and Group III (> 

3cm). The gap length was measured without 

mobilization of oesophagus. Tracheoesophageal fistula 

was identified and closed with 4/0 silk stitches. Single 

layer end to end oesophageal anastomosis was performed 

after adequate mobilization of proximal oesophageal 

segment. Interrupted 4/0 silk stitches were applied for 

anastomosis. Transanastomotic nasogastric tube was 

used in all cases. Subjective assessment of tension at the 

anastomotic site was made. Nasogastric feed was started 

on third postoperative day. Perianastomotic drain (chest 

tube) was also placed in all cases. Admission for 

intensive care unit done for all patients, upper 

gastrointestinal contrast study in the form of swallow 

using water soluble contrast done in the seventh 

postoperative day. Follow up of the survivors was upto 

one year. Demographic, clinical and operative and 

postoperative data of the patients were reported and 

analyzed using the statistical package for social sciences 

version 16. 

 
Results and Discussion 

 
The study included 7 male and 18 female babies (Fig. 1). 

Age at presentation was ranged 5 hours to 20 days (Table 

1). Body weight ranged 1.8 kg-3.5 kg (mean: 2.41 ± 

0.47) kg. Chest infection was reported in 48% (12/25) of 

cases, and the associated congenital anomalies in 5 cases 

(20%) of these 3 cases (12%) with Gastrointestinal and 2 

cases (8%) cardiac anomalies (Table 2). The gap length 

was < 2cm in3 cases (12%) (Group I), 2-3 cm in 8 cases 

(32%) (group II) and > 3 cm in 14 cases (56%) (group 

III), (Table 3) Overall mortality was 12/25 (48%), major 

cause of death was sepsis secondary to chest infection 

(Fig. 2). Among the 13 survived neonates, the 

postoperative complications were pneumonia in 7 cases 

(53.8%), wound infection in 4 cases (30.8%), 

anastomotic leak in 3 cases (23.1%), gastroesophageal 

reflux in 2 cases (15.4%) and stricture formation in one 

case (7.7%), from other point of view, more than one 

complication have been developed in some cases (Table 

4). However, all patients with complications were treated 

conservatively except one case need reoperation. It had 

been found that mortalities were more frequent in cases 

with wider gap length and the mortality increased with 

the wider gap; none of the cases in group I (gap length < 

2cm) died compared to 3/8 (37.5%) in group II (gap 

length 2-3 cm) and 9/14 (64.3%) in group III (gap length 

> 3cm) (Table 5). Furthermore among survival, the 

postoperative complications were also associated with 

wider gap and were more frequent in cases of Groups III 

followed by those in group II (Table 6).  

 

According to our findings females were the dominantly 

affected with EA/TEF compared to male neonates, while 

no such difference in survival between both genders, Bal 

et al., (Bal et al., 2016) found relatively higher incidence 

among males with a male to female ratio of 41:39, with 

no significant difference between both genders neither in 

incidence nor survival, despite the higher incidence in 

females in our study no significant difference between 

both genders in survival. 
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Table.1 Age at presentation of 25 neonates with EA/TEF 

 

 
 

Table.2 Distribution of Associated comorbidities among 25 EA/TEF neonates 

 

 
 

Table.3 Gap length of EA/TEF neonates 
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Table.4 Post-operative complications among the 13 survived EA/TEF neonates* 

 

 
*Some cases had more than one complication at the same time 

 

Table.5 Distribution of mortality and survival according to the gap length 

 

 
 

Table.6 Distribution of postoperative complications according to the gap length of survived neonates (N =13)* 

 

 
*Some cases had more than one complication at the same time 

 



Int.J.Curr.Res.Aca.Rev.2017; 5(8): 60-66 

  
 

64 

Fig.1 Gender distribution of the studied group (male: female ratio is 7:18) 

 

 
 

Fig.2 Distribution of the 25 neonates presented with EA/TEF according to the outcome 

 

 
 

Associated anomalies and comorbidities were reported in 

10/25 (40%) neonates, which is comparable to that 

reported by Stoll et al., (Stoll et al., 2009) and. Bal et al., 

(Bal et al., 2016). Previous studies refereed that the gap 

length is a critical factor affecting the outcome, on the 

other hand the distance between the two ends of 

esophagus play an important role in the management; for 

instance the gap length of less than 2 cm could be 

overcome by local mobilization only (Scott 2014), while 

the difficulties faced by surgeons in the wider gap, 

additionally no distinct cut off point for the definition of 

wide gap and this remain subjected to the opinion of 

surgeon to be considered as long, ultra long or else 

(Boyle, Irwin, and Foker 1994; Mansur et al., 2005) 
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However there are different maneuvers recommended to 

overcome a wide gap such as tubularisation of the upper 

pouch after creating a flap, circular myotomy of the 

upper pouch or abandoning any attempt at initial primary 

anastomosis awaiting delayed primary anastomosis 6–12 

weeks later (Gough 1980; Livitidis 1973; Puri et al., 

1981; Spitz 2007). Regarding mortality it was high in our 

study and the higher mortality among those with gap 

length of more than 3 cm, the higher overall mortality in 

our study could be attributed to the larger number of 

neonates who had wide gap length of more than 3 cm, 

when compared to previous studies, Brown et al., in their 

series reported higher mortality rates among those with a 

gap of more than 3 cm, but the overall mortality in that 

study lower than ours. The main postoperative 

complications among the 13 survived neonates included 

pneumonia, wound infection, anastomotic leak, 

gastroesophageal reflux and stricture formation were 

comparable to previous studies (Brown and Tam 1996; 

Mansur et al., 2005) as these postoperative outcomes are 

mainly reported in cases with EA with or without TEF. 

From other point of view, the complications were more 

frequent with the wider gap, more than 3 cm, these 

findings supported that reported by Mansur et al., 

(Mansur et al., 2005) from Egypt and other earlier 

studies (Bal et al., 2016; Brown and Tam 1996; Livitidis 

1973; Puri et al., 1981). The current study suggested that 

the length of the gap could be a good predictor for the 

outcome of neonates with EA/TEF, however further 

studies and further investigations are necessary to 

explicit the definite predictive role. 

 

The gap length could predict the clinical outcome of 

newborns with EA/TEF. Nonetheless further stdies with 

larger sample size are highly suggested for further 

assessment of the role of gap length and its effect on the 

outcome. 
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