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Background: Complex injury to the esophagus, trachea, and tracheoesophageal fistula in a 

case of esophageal atresia is rarely reported that requires prompt identification and 

management.  

Case Presentation: A very-low-birth-weight preterm with a tracheoesophageal fistula on 

ventilatory support for respiratory distress syndrome was transferred to our hospital. The 

baby developed air-leak through the tracheoesophageal fistula into the stomach causing 

gross distension of the stomach and reduction in oxygen saturation. Repositioning and 

reintubation failed to reduce the abdominal distension and to improve the saturation. 

Subsequent intubation with large volume, low pressure cuffed tube, and replacement of 

Replogle tube resulted in pneumothorax and further deterioration requiring emergency 

thoracotomy. Complex tracheoesophageal injury to the esophagus, trachea, and fistulous 

tract was repaired.  

Conclusion: The baby survived the early repair of the tracheoesophageal fistula and the 

iatrogenic complex tracheoesophageal injury. Pre-operative tracheo-esophagoscopy with 

stenting of the fistula with Fogarty catheter helped to carry out a successful repair 

technically. 

 

INTRODUCTION 

Esophageal atresia (EA) is one of the most common 

life-threatening congenital anomalies of the newborn 

and occurs in 2.44 in 10,000 births. The current sur-

vival rate of EA with Tracheoesophageal fistula (TEF) 

in term neonates with birth weight more than >2500 

gm - normal birth weight (NBW) and >1500 g to 

<2500 g - low birth weight (LBW), without major con-

genital cardiac anomaly, is 95% and can be achieved 

with early primary repair.[1] The very low birth weight 

(VLBW) babies (>1000 g to <1500 g) had poor survival 

with a mortality ranging from 100% in the early fifties 

to 20% in the late nineties which was attributed to 

intrauterine growth retardation, respiratory distress 

syndrome (RDS), associated anomalies, cardio-

pulmonary vulnerability, necrotizing enterocolitis, 

intracranial hemorrhage, and immature immune sys-

tem.[2] Since the late nineties, the survival in this 

group has increased to 87%.[3] VLBW babies with EA 

are more commonly associated with isolated EA (10%) 

than EA with TEF. VLBW babies with isolated EA 

have better survival. VLBW babies with EA and TEF 

are a special group because of the intrauterine growth 

retardation, related RDS, the risk of gross air-leak 

through the fistula into the stomach, and its compli-

cation- the gastric perforation, which carries a mortal-

ity rate as high as 70%.[2] The iatrogenic injuries 

caused during the preoperative period of management 

in preterm babies with TEF are uncommon, life-

threatening, under-recognized, and had poor survival. 

This report is about a baby belonging to such a spe-

cial group resulting in a gross air leak and cardiovas-

cular collapse requiring repositioning of the endotra-

cheal tube (ETT). Several attempts to replace ETT, 

suctioning, and replacement of Replogle tube resulted 

in complex tracheoesophageal trauma and pneumo-

thorax 
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kg with EA/TEF was transported on ventilatory sup-

port to our institution at three days of age. The baby 

developed poor chest rise, desaturation, and brady-

cardia due to a large air leak into the stomach 

through the fistula. Initial attempts by adjusting the 

position of the ETT failed. Further attempts by chang-

ing the ETT and subsequently with a large volume low 

pressure cuffed tube as well as replacing the Replogle 

tube ended up in pneumothorax (Fig.1).  

 
Fig.1a. Right pneumothorax with grossly distended 

stomach with splinting of diaphragm and Fig.2b. Intu-

bated neonate with grossly dilated stomach and Rt ICD. 

Intercostal drainage (ICD) was inserted, and the baby 

was shifted to OR for emergency surgery. Preoperative 

laryngo-tracheoscopy (PLT) showed a fistulous open-

ing at the usual site proximal to the carina. The open-

ing was wide and the edges were irregular suggestive 

of trauma (Fig.2a,2b & 2c).  A Fogarty catheter was 

introduced into the fistulous opening and the balloon 

was placed in the stomach, which was verified by 

fluoroscopy (Fig.2d).  

 
Fig.2a. LTS showing wide fistula opening with irregular edges show-

ing trauma, Fig.2b. Fogarty catheter tip is being negotiated into the 

fistula and Fig.2c. Well placed Fogarty catheter through the fistu-

la.Fig.2d. Cystoscope with offset lens used for LTS and the Fogarty 

catheter stent passed through the fistula into the stomach. 

PLT with a cystoscope with an offset lens and place-

ment of Fogarty catheter has been routinely carried 

out by us for the last five years.[4] Right posterol-

ateral thoracotomy by trans-pleural approach was 

carried out. The feeding tube passed into the upper 

pouch at the time of induction replacing the Replogle 

tube had come out through a tear in the upper pouch 

into the pleural cavity. The fistula was torn along its 

entire length except for a sliver of tissue medially 

holding the trachea and the lower pouch exposing the 

Fogarty catheter. The endotracheal tube could be 

seen through a tear extending into the trachea from 

the proximal end of the fistula (Fig.3a). After a careful 

dissection with the help of the exposed stent which 

was seen bridging across the tracheal end of the fistu-

la and lower pouch through the torn fistulous tract, 

the remaining fistulous tract was disconnected from 

the trachea, and the lower pouch and was excised. 

The fistulous opening and the adjacent tear on the 

trachea were closed. The torn tissues of the lower end 

of the upper pouch were trimmed. The anastomosis of 

the upper and lower pouches was carried out with 

slight tension (Fig.3b).  

 
Fig.3a. Complex tracheo-esophageal trauma with the NG tube seen 

lying in the pleural cavity through the rent in the upper pouch, 

Fig.3b. Repair of the tracheo-esophageal trauma and the primary 

repair and Fig.3c. No leak in the post-operative esophagogram. 

To tide over the tension at the anastomosis, a trans 

anastomotic nasogastric 8F Silastic Foley balloon 

catheter was placed as a stent. The balloon inside the 

stomach was inflated and gentle traction was given at 

the nasal end of the Foley catheter till a slackness 

was felt at the anastomosis and the catheter was fixed 

to the nose. This technique to reduce the tension at 

the anastomosis has been used by us for the last 10 

years.[5] There was no leak in the postoperative con-

trast esophagogram (Fig.3c). The baby required pro-

longed CMV and TPN. The baby was discharged at the 

age of 4 months with adequate weight (2.94 kg) for 

the age and normal oral feeding and is doing well 14 

months after the surgery.  
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Table 1: Cases of iatrogenic tracheoesophageal injury in EA with or without TEF 

Year / Author 

Age / EA type / 

Age of onset of 

symptoms 

Site of perfo-

ration 
Cause 

Aggressive 

non-surgical 

methods 

Type of 

repair 

Surgical proce-

dures 

Survival / 

Death 

1978 Wright 

VM [11] 

LWB 1800 g 34 

wks.    TEF Type 

C.           18 

Hours of life. 

Upper pouch 
Replogle Plastic 

sump catheter 
Nil 

Staged 

surgery 

Gastrostomy, 

Thoracotomy – 

Fistula ligation, 

Cervical esoph-

agostomy 

Survived 

1986 McLeod 

BJ [9] 

Preterm, 

LBW,1600 g.    

TEF Type C Day 

1 

Trachea at the 

level of fistula 

Cole’s tracheal 

tube 3 mm (Thick) 

without stylet 

Nil 
Staged 

Surgery 

Ligation of fistula 

and gastrostomy 
Died. 

2013 Acker 

SN [12] 

ELBW,     755 g,              

TEF Type C. Day 

2 of life 

Upper pouch 

and Isolated 

ileal perfora-

tion 

Orogastric tube Nil 

Primary 

anastomo-

sis 

Thoracotomy –

Primary esophageal 

anastomosis and 

gastrostomy. 

Alive and 

thriving 

2013 Parelkar 

S [13] 

VLBW 

1400 g.   Pure 

EA.       Day 3 of 

life 

Upper pouch 

Stiff 10F rubber 

catheter used for 

contrast study of 

upper pouch 

Nil  

Cervical esoph-

agostomy and feed-

ing gastrostomy 

without thoracotomy 

Results not 

mentioned 

2018 Dwivedi 

D [14] 

VLBW       1500 

g.    TEF Type C. 

Early Primary 

repair. 

Posterior 

pharyngeal 

wall 

NG tube insertion 

for identification 

of upper pouch 

Nil 

Primary 

anastomo-

sis 

Anastomosis com-

pleted. Postextuba-

tion apnea, Reintu-

bated. 

Died. 

 

DISCUSSION 

The survival of VLBW babies has improved in recent 

years. This improved survival is related to the consid-

eration of early primary repair in stable cases and 

delayed esophageal anastomosis or staged surgery in 

unstable cases, availability of endotracheal intuba-

tion, and advances in neonatal, respiratory, surgical, 

and anesthetic care. There are controversies in the 

method of management of the VLBW babies with EA 

and TEF between primary repair and delayed primary 

anastomosis and staged surgery among the institu-

tions.[2,3,6] 

VLBW babies with EA with TEF are a special group 

and may require methods of surgical management 

other than the primary anastomosis which was first 

performed by Haight in 1943. This group is consid-

ered special because of the intrauterine growth retar-

dation, related RDS, and the risk of progressive ate-

lectasis, loss of functional residual capacity, in-

creased pulmonary vascular resistance, and frequent 

requirement of continuous mechanical ventilation 

(CMV). High pressures in the pulmonary parenchyma 

and the relatively lower pressure of the fistula creates 

a ventilatory leak through the TEF. This worsens the 

respiratory distress secondary to the loss of ventila-

tion and resultant gastric distension leading to cardi-

ovascular collapse and gastric perforation which car-

ries a mortality rate as high as 70%.[2,7] The aggres-

sive non-surgical methods adopted to tackle the air 

leak through the fistula into the stomach before sur-

gical correction are positioning of ETT tip distal to the 

fistulous opening, positioning with affected side down, 

placement of Fogarty catheter either by bronchoscopy 

or by laparotomy to occlude the fistula with the bal-

loon, banding of the esophagus, gastric division, nee-

dle paracentesis of the abdomen, high-frequency ven-

tilation, ECMO,  and gastrostomy with underwater 

seal. The results of these procedures are unreliable, 

less consistent, and time taking than the emergency 

fistula ligation which gives an opportunity to carry 

out primary repair also.[7] Isolated iatrogenic tracheal 

or bronchial injury has been reported in 15 neo-

nates.[6] Death usually occurs at the time of injury 

but in rare cases where the baby survives, the con-

servative methods showed higher mortality (88%) 

than that for the surgical treatment (55%).[7] Thirty-

six cases of GI perforations related to air leak pub-

lished since 1980, shows overall mortality of 

50%.[7,8,10] Iatrogenic injuries caused during the 

management of this special group of VLBW babies 

with TEF had brought poor survival in the past (Table 

1). [9-14] The sites of injury in these 5 cases were the 

upper pouch in 3, posterior pharyngeal wall in 1, and 

trachea at the level of fistula in 1. The case presented 

had a complex tracheoesophageal injury involving the 

upper pouch, trachea, and fistula which has not been 

published. Aggressive non-surgical management of 

air-leak resulted in this injury. Emergency thoracot-

omy, repair of the injury gave an opportunity to carry 

out a primary repair. The baby survived the prolonged 

ventilatory support required for the lung hypoplasia of 

prematurity. Such special groups of VLBW babies 

with TEF are advised to be managed on the following 

lines. 1. Emergency thoracotomy and primary repair 

before the complications of RDS sets in. 2. If the com-

plications set in very early after birth, emergency 

thoracotomy, fistula ligation, and primary anastomo-

sis should be attempted and 3. In cases unstable after 

the fistula ligation, delayed primary anastomosis or 

staged repair can be planned. 
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