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Congenital bronchoesophageal fistula in adults
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Abstract
AIM: To study the clinical characteristics, diagnosis 
and surgical treatment of congenital bronchoesopha-
geal fistulae in adults. 

METHODS: Eleven adult cases of congenital bron-
choesophageal fistula diagnosed and treated in our 
hospital between May 1990 and August 2010 were re-
viewed. Its clinical presentations, diagnostic methods, 
anatomic type, treatment, and follow-up were recorded.

RESULTS: Of the chief clinical presentations, non-
specific cough and sputum were found in 10 (90.9%), 
recurrent bouts of cough after drinking liquid food in 
6 (54.6%), hemoptysis in 6 (54.6%), low fever in 4 
(36.4%), and chest pain in 3 (27.3%) of the 11 cases, 
respectively. The duration of symptoms before diagnosis 
ranged 5-36.5 years. The diagnosis of congenital bron-
choesophageal fistulae was established in 9 patients by 
barium esophagography, in 1 patient by esophagoscopy 
and in 1 patient by bronchoscopy, respectively. The con-
genital bronchoesophageal fistulae communicated with 
a segmental bronchus, a main bronchus, and an inter-
mediate bronchus in 8, 2 and 1 patients, respectively. 

The treatment of congenital bronchoesophageal fistulae 
involved excision of the fistula in 10 patients or division 
and suturing in 1 patient. The associated lung lesion 
was removed in all patients. No long-term sequelae 
were found during the postoperative follow-up except in 
1 patient with bronchial fistula who accepted reopera-
tion before recovery. 

CONCLUSION: Congenital bronchoesophageal fistula 
is rare in adults. Its most useful diagnostic method is 
esophagography. It must be treated surgically as soon 
as the diagnosis is established.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION
Congenital bronchoesophageal fistula is usually associ-
ated with esophageal atresia and readily diagnosed in 
infancy. However, it may persist until adulthood if  not 
associated with esophageal atresia. Its pathogenesis is 
not absolutely clear. A persistent, attachment between 
tracheobroncheal tree and esophagus, produced by ab-
normal growth of  the trachea during its severance from 
the esophagus, has been accused for it. The chief  symp-
toms are bouts of  cough after drinking and recurrent 
respiratory infections. Eleven cases of  congenital bron-
choesophageal fistula in adults were diagnosed and oper-
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ated in our hospital between May 1990 and August 2010. 
Its etiology, pathophysiology, clinical presentations, di-
agnosis, complications, and treatment were discussed for 
its early diagnosis.

MATERIALS AND METHODS
Eleven adult cases (7 males and 4 females) of  congenital 
bronchoesophageal fistula admitted to our hospital be-
tween 1990 and 2010 were reviewed. Their average age 
was 36 years (range 20-66 years) at diagnosis. Its clinical 
presentations, diagnostic methods, anatomic type, treat-
ment, and follow-up were recorded.

RESULTS
Clinical presentations
The chief  symptoms included nonspecific cough in 10 
patients, recurrent bouts of  cough after taking liquid 
food in 6 patients, hemoptysis in 6 patients, and bouts 
of  chest pain in 3 patients, respectively. The duration of  
symptoms before diagnosis was 5-36.5 years and exceed-
ed 15 years in 9 patients (Table 1). 

Of  the 11 patients, 3 had a history of  heavy smok-
ing, 1 had a history of  tuberculosis, and 7 had no history 
of  malignant disease, heavy smoking, tuberculosis, chest 
trauma, or occupational exposure to toxic agents. 

Diagnosis 
The diagnosis of  congenital bronchoesophageal fistula was 
established by barium esophagography in 9 patients (Figure 
1), by esophagoscopy in 1 patient, and by instillation of  
methylene blue into the esophagus during bronchoscopy 
in 1 patient (Table 1). Esophagoscopy showed esophageal 
orifice of  the fistula in 7 out of  10 patients and bronchos-
copy showed bronchial orifice of  the fistula in 4 out of  9 
patients, respectively. Preoperative chest computed tomog-
raphy (CT) showed the extent of  associated lung lesions 
(Figure 2).

Anatomic types
The exact levels of  connection between esophagus and 
tracheobronchial tree are listed in Table 2. The fistula 
was communicated with the bronchial tree on the right 
side in 7 patients and on the left side in 4 patients, with a 
segmental bronchus in 8 patients and a main or interme-
diate bronchus in 3 patients. The fistula communicated 
with the lower third of  the esophagus in 9 patients and 
with the middle third in 2 patients.

Treatment
Thoracotomy was performed from the right side in 7 
patients and from the left side in 4 patients. The fistula 
was completely removed in 10 patients and the tract was 
simply divided with the end sutured in 1 patient. A pleu-
ral flap was inserted between esophagus and bronchial 
tree in all patients (Table 1). The associated lung lesion 
was removed due to sequestration, multiple epithelialized 

pulmonary cysts, and bronchiectasis, respectively, in 1, 6, 
and 4 patients (3 underwent lobectomy and 1 pneumo-
nectomy). Extensive conglutination was found in the tho-
rax of  all patients. Large-volume bleeding (200-1000 mL) 
occurred during the operation, with a blood loss of  over 
400mL in 8 patients (Table 3).

Outcome 
The postoperative course was uneventful in all patients 
but one who developed a bronchial fistula which was 
settled with conservative management and reoperation 
before recovery (Table 3). One patient died of  chronic 
respiratory failure 10 years after operation. 

DISCUSSION
Congenital bronchoesophageal fistula or tracheoesopha-
geal fistula was first reported by Negus in 1929[1]. Con-
genital bronchoesophageal or tracheoesophageal fistula 
is rare in adults[2-5]. Its diagnosis is difficult due to the 
nonspecific nature of  its symptoms. Benign broncho-
esophageal fistula can remain undiagnosed for years. 
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Figure 1  Barium esophagography showing the esophageal orifice of 
fistula (black arrows) and some barium in the left lower lobe (white arrow) 
demonstrating the downward direction of the fistula from esophagus to 
the left lower lobe bronchus.

Figure 2  Preoperative chest computed tomography scan demonstrating 
abnormal communication between the lower third of esophagus and the 
left segmental bronchus (arrow) and a mass measuring 3.0 cm in diameter 
with irregular borders encircling the basal segmental bronchi of the left 
lower lobe caused by bronchoesophageal fistula.



It was reported that bouts of  cough when swallowing 
liquids (Ohno’s sign) are pathognomonic for this condi-
tion and present in 65% of  all cases[3,4]. The duration of  
symptoms varies from 6 mo to 50 years before diagno-
sis[2,4,6,7]. The duration of  symptoms in our 11 patients 
before diagnosis was 5-36.5 years and over 15 years in 
9 patients. Of  the 11 patients, 6 were misdiagnosed as 
multiple pulmonary cysts, 4 as bronchiectasis, and 1 as 
empyema, with a misdiagnosis rate of  100%. Smith[8] has 
given an embryologic explanation for the development 
of  these fistulae. He stated that they are the result of  
persistent attachment between tracheobronchial tree and 
esophagus due to rapid elongation of  the trachea and its 
separation from the esophagus.

From the pathological point of  view, three points 
should be consider for congenital bronchoesophageal 
fistulae, including the long standing respiratory signs and 
symptoms even from infancy, the presence of  bronchial 
or oesophageal epithelium lining the interior of  the 
fistulous tract, and the absence of  relevant inflamma-
tory lesions in periphery of  the fistula. Our 11 patients 
fulfilled these criteria and were therefore considered to 
have a congenital bronchoesophageal fistula. The fact 
that this type of  lesions causes symptoms later in life can 
be explained by the occasional presence of  membranes 
that can become permeable with time. 

Conventional barium esophagography is the most 
sensitive means for the diagnosis of  bronchoesophageal 
fistula[4-7,9,10]. However, it is hard to detect tiny fistulae in a 
single scan. Therefore, a repetitive multi-positional esoph-
agography is helpful for improving the detection rate of  
bronchoesophageal fistula. In this study, congenital bron-
choesophageal fistulae were found in 6 cases during the 
first scan, and tiny fistulae were found in 3 cases during 
the multi-positional esophagography, indicating that both 
bronchoscopy and esophagoscopy should be performed 

in these cases because they cannot always demonstrate 
the fistulous orifice. However, they help us to choose the 
modus operandi[2,4-7]. CT scanning can rule out the pres-
ence of  neoplasm and adenopathy, and define the extent 
of  coexisting pulmonary disease, which may need resec-
tion[5,7,11].

Braimbridge et al[12] have classified congenital bron-
choesophageal fistula into 4 types (Table 4). Type Ⅱ is the 
most prevalent and comprises almost 90% of  all cases in 
some series[2]. In our series, typesⅠ- Ⅳ were found in 2, 7, 
2, and 1 cases, respectively, with an associated lung seques-
tration.

Despite the benign nature of  this disease, it may lead 
to fatal complications if  untreated[5,7,13]. In order to avoid 
distal pulmonary lesions, early diagnosis and treatment 
are important. A high index of  suspicion should be 
borne in mind for patients with repeated pulmonary in-
fections or with coughing spells associated with ingestion. 

Thoracotomy is the traditional treatment procedure 
for most cases of  fistula[2,4,6,7]. The two main treatment 
procedures are division and suturing of  the ends of  fis-
tula and complete resection. The insertion of  a muscular 
or pleural flap can prevent any refistulization[4,7,9,13]. Pul-
monary resection is often needed in patients with coex-
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Table 3  Blood loss during operation, hospital stay time, and 
outcome of patients with congenital bronchoesophageal fistula

Blood loss
(mL)

Patients 
(n )

Hospital 
stay time 

Patients
 (n )

Postoperative 
complication

Patients 
(n )

200-400 3 ≤ 2 wk 8
Bronchial 

fistula
1

400-800 6 2 wk-1 mo 2
Esophageal 

fistula
0

800-1000 2  >1 mo 1
Respiratory 

failure
1

Circulation 
failure

0

Table 1  Clinical features, diagnosis, and treatment of congenital bronchoesophageal fistula

Symptoms     Patients (n ) Diagnosis      Patients (n ) Treatment   Patients (n )

Cough (nonspecific) 10 Esophagography 9 Right thoracotomy  7
Cough (after drinking)   6 Esophagoscopy 1 Left thoracotomy  4
Hemoptysis   6 Bronchoscopy 1 Resection of fistula 10
Chest pain   3 Division and suture  1
Low fever   4 Pleural flap insertion 11

Associated lobectomy 10
Associated pneumonectomy  1

Table 2  Anatomic types of congenital bronchoesophageal 
fistulae

Anatomic types Patients (n )

Lower third of esophagus 9
   Main bronchus 1
   Intermediate bronchus 1
   Segmental bronchus 7
Middle third of esophagus 2
   Main bronchus 1
   Segmental bronchus 1

Table 4  Braimbridge and Keith‘s classification of broncho-
esophageal fistula

TypeⅠ Congenital bronchoesophageal fistula associated 
with congenital oesophageal diverticulum

Type Ⅱ Simple bronchoesophageal fistula
Type Ⅲ Bronchoesophageal fistula with an intralobar cyst
Type Ⅳ Bronchoesophageal fistula communicating with a 

pulmonary sequestration
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istent pulmonary diseases such as bronchiectasis and re-
current pneumonitis. In our series, fistula and associated 
lung lesions were completely removed in 10 patients, and 
the ends of  fistula were sutured in 1 patient. The prog-
nosis of  the patients was excellent after the procedure. 
The postoperative course was uneventful in all patients 
but one who was complicated by bronchial fistula due to 
intraoperative contamination of  the pleural space by oe-
sophageal materials. However, the patient recovered after 
treatment. The less effective treatment modality is occlu-
sion of  the esophageal opening with biologic glue or a 
Celestin tube[14], or with sodium hydroxid and acetic acid 
solution via a bronchoscope or an esophagoscope[15]. We 
believe these techniques should be considered only when 
the condition of  patients does not allow a thoracotomy. 

Currently, most studies concerning congenital bron-
choesophageal fistula in adults are case reports, and few 
clinical data are available based on large samples. In this 
study, 11 cases of  congenital bronchoesophageal fistula 
admitted to our hospital in recent 20 years were analyzed. 

In conclusion, a high index of  suspicion should be 
borne in mind for patients with repeated pulmonary in-
fections, especially with symptoms of  recurrent bouts 
of  cough after taking liquid food. Conventional barium 
esophagography is presently the most sensitive means for 
the diagnosis of  congenital bronchoesophageal fistula. 
However, multi-positional esophagography should be per-
formed for tiny or horizontal fistulae. Due to the long du-
ration before diagnosis and repeated pulmonary infections, 
patients often suffer from severe conglutination in the 
thorax. A large volume bleeding may occur during opera-
tion and adequate blood preparation is necessary. Surgical 
management is the vital point for the prognosis of  patients 
with congenital bronchoesophageal fistula. Fistula and as-
sociated lung lesions shall be completely removed to avoid 
recrudescence. 
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