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Oesophago-bronchial fistula in the adult
M. V. BRAIMBRIDGE AND H. I. KEITH

From the Brompton and London Chest Hospitals, and the Surtgical Unit, St. Thomas' Hospital, Londont

Fistulae between the oesophagus and bronchi may
be congenital, traumatic, inflammatory or neo-
plastic. Congenital fistulae associated with atresia
of the oesophagus present dramatically in infancy,
and their diagnosis and treatment are established.
Fistulae without atresia are more insidious in their
effects, and patients may reach adult life before
the condition is recognized, particularly if the
bronchus involved is lobar rather than main.
Only 20 descriptions of congenital fistulae

between the oesophagus and the lobar bronchi in
which the diagnosis has been made in adult life
have been found after a search of the literature,
and the purpose of this communication is to
present three more cases to illustrate a classifica-
tion that may be useful aetiologically and thera-
peutically.

CLASSIFICATION

Four types of congenital fistulae between the
oesophagus and the lobar bronchi can be distin-
guished (Fig. 1). The first (type I) is associated
with a wide-necked congenital diverticulum of the
oesophagus. Stasis may occur in the dependent
tip which becomes inflamed and perforates into
the lung. Although there is a congenital back-
ground, the fistula is inflammatory in origin, and
it may be difficult to distinguish the diverticulum
from the traction variety (Ribbert, 1902; Hewit-
son, 1961).

I

Wide necked diverticulum with

inflammatory fistula at tip

w

Fistuta with cyst

Simple fistula

Fistula with sequestrated segment

FIG. 1. Classification of congenital oesophago-bronchial
fistula without atresia of the oesophagus.

Type 1 is the simplest. A short track runs
directly from the oesophagus to the lobar or
segmental bronchus.
Type III consists of a fistulous track connecting

the oesophagus to a cyst in the lobe, which in turn
communicates with the bronchus.

In Type IV the fistula runs into a sequestrated
segment which is recognized by the presence of
a systemic arterial supply from the aorta. The
sequestration connects by one or more tracks with
the bronchus.

In this series there were 13 (57%) type II cases,
six (260o) type III, and four (17%) type IV.

MATERIAL

CASE 1 (Simple fistula-type II) A 42-year-old
woman had had two attacks of pneumonia at the
ages of 8 and 15 years. She had had indigestion for
many years, thought to be due to a peptic ulcer. and
a persistent cough particularly after liquid meals. On
direct questioning she said she had never been able
to lie on her right side or drink lying down, because
of choking.
On examination she had rales at the right base and

a normal chest radiograph. Endoscopy revealed red-
ness and scarring of the right lower lobe bronchus
posteriorly, but the fistula was not seen in either the
bronchus or oesophagus. A barium swallow demon-
strated the fistula to the bronchus (Fig. 2).
At right thoracotomy by Sir Thomas Holmes

Sellors at the Middlesex Hospital, a fistula 10 mm.
long and 3 mm. wide connected the oesophagus to a
pin-point opening in the right lower lobe bronchus.
The fistula was divided and both openings were closed
and separated by a pleural flap. Subsequently the
patient put on weight and could lie on each side and
drink without trouble.

CASE 2 (Fistula with cyst type III) A 19-year-old
motor mechanic had had a persistent cough and re-
current pneumonia since the age of 1 year: he was
diagnosed bronchographically as having mild bron-
chiectasis. His main complaint on admission was of
coughing when lying under a car at his work. On
direct questioning he admitted to regurgitation of
food and some burning in the throat all his life.
On examination no abnormality was found. The

plain chest radiograph was normal, and broncho-
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FIG. 3. Case 2. Right lower lob
from cyst to oesophagus, lati

..

bronchi.

FIG. 2. Case 1. Barium swallow showing fistulous track
communicating with the right lower lobe bronchus.

graphy showed slight dilatation of the right basal
bronchi. A barium swallow revealed a fistula 5 mm.
in diameter and 3 in. above the diaphragm between
an otherwise normal oesophagus and the right lower
lobe bronchus, and the presence of a cyst whose rela-
tionship to the fistula was not clearly demarcated.
At right thoracotomy by Mr. Veron Thompson at

the London Chest Hospital, the right lower lobe was
adherent to the chest wall, with inflammation in the
posterior segment. A fistulous track, 4 mm. wide and
5 mm. long with no extemnal evidence of inflamma-
tion, connected the oesophagus to the right lower lobe
in the region of the apical lower segment. The fistula
was divided, the oesophageal opening closed, and a
right lower lobectomy performed. The patient's symp-
toms were cured.
The specimen showed that the fistula entered a

pear-shaped cyst in the lobe, 2 cm. in diameter, lined
by ciliated columnar epithelium, in the wall of which
were openings into the posterior and lateral basal
bronchi (Figs. 3 and 4). The fistula was lined by FIG. 4. Case 2. Closer view
columnar epithelium except at the oesophageal end Figure 3.

be showing communications
eral and posterior basal

of cyst with markers as in
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where it was squamous, and there was no inflamma-
tory infiltration.

CASE 3 (Fistula with cyst-type I1I) A 34-year-old
woman had had three attacks of left-sided pneumonia
and pleurisy since the age of 2 years. She had had
routine chest radiographs for six years since changes
at the left base compatible with old pleurisy had
been found, and two months before admission a
cavity was demonstrated in the left lower lobe. She
had recurrent colds and produced an ounce of puru-
lent sputum daily. Direct questioning after the diag-
nosis had been made elicited a story of choking on
swallowing liquids.
On examination there were diminished breath

sounds and dullness at the left base. The chest radio-
graph showed a partially collapsed left lower lobe
with a cavity posteriorly (Figs. 5 and 6), and during
bronchography contrast medium inadvertently passed
down the oesophagus and along a track into the
cavity which connected with the lower lobe (Fig. 7).
There was minimal basal bronchial dilatation. A
barium swallow confirmed the findings. Bronchoscopy
was normal, but oesophagoscopy showed a crescent-
shaped valvular opening on the left posterior wall of

the oesophagus 38 cm. from the upper alveolus.
At thoracotomy by Mr. Paneth at the Brompton

Hospital, the pleura was adherent over an apparently
normal lower lobe, and a sac 3 cm. in diameter was
attached to, and communicated with, the lateral basal
segment. A fistula 6 mm. in diameter and 1-5 cm.
long joined the oesophagus to the sac. There were
enlarged lymph nodes at the hilum of the lung but
none around the oesophagus. The fistulous track was
divided close to the oesophagus and a left lower
lobectomy was performed. The patient had no
symptoms subsequently.
The specimen showed a thick-walled fistulous track

passing from the oesophagus into a thin-walled cyst
which in turn communicated with the bronchial tree
(Figs. 8 and 9). The fistula and cyst were lined by
squamous epithelium of the oesophageal type. The
fistula was surrounded by bundles of smooth muscle
arranged in a bizarre manner, and the cyst was sur-
rounded by fibroelastic tissue without muscle.

DISCUSSION

The literature has revealed 20 cases of congenital
fistulae between the oesophagus and the lobar

FIG. 5. Case 3. Chest radiograph showing partially collapsed left lower lobe.
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FIG. 6
FIG. 6. Case 3. Lateral radiograp
lower lobe above gastric shadow.

FIG. 7. Case 3. Opaque swallow
left lower lobe demonstrated.;5E A ;.

C) I

Oesophago-bronchial fistula in the adult 229

hz showing cavity in left

with track and cyst in
'F : _

6I I 7

5 t. 7 Bt$i

0 2 3 4
cm. Q--- -- ------------1-----------

cm.

FIG. 8. Case 3. Left lower lobe: white marker in oeso- cr9

phageal connexion of cyst; black marker in 'bronchial FIG. 9. Case 3. Left lower lobe.
communication. communications ofcyst shown b;

5 6 7 B

.Oesophageal and bronchial
y markers.

14
I

L.1 ,-----

. I IC j

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.20.3.226 on 1 M

ay 1965. D
ow

nloaded from
 

http://thorax.bmj.com/


M. V. Braimbridge and H. I. Keith

0 l 00.,
00000 0 ) o

0 z-2 o:
OaVt
-I 0)0 00u K)

40)-

zO > C

00aco00(0

j

Io

C e
~ 00

0. -'V. n.y
000

10 O 000
00) o.

a,0 o00

00 0)
-0 X

*0 I

._ Om 2 -5
m

230

m

CZ00.00.
0 0C IzA Ar

a

Ct
oo
=WIx

v

S:
lp

Q Z,
1-

li
.4
0
x
C)
CZ
3
VI'

;1.-

II

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.20.3.226 on 1 M

ay 1965. D
ow

nloaded from
 

http://thorax.bmj.com/


Oesophago-bronchial fistula in the adult

4)
0
U

0U.

4)'. 4- g.

a2 0 E 000g.0'.. 0

r I

0

r
0

U.
aI , a
S.~ ~~~~~~V V

4)

'0.!, .o ~~~~~~~~~~~' *~
>

0 )44 4 4

oZx4 0
4)

4

'.-

2030~~~~~ ~~ .044~~.
0.-~~~~~~~~~~~~~~~~~~~~~' -F 7 U >- 4)

o~~~~~~~~~~ .2~~~~~~~~~~V (A'At 00 0 ' :_ o'

'0~~~~~~~~~~~~-44444~~44~4) 444~) 44
a0 c 4 co S.~

Q4 0E
o~~~~~~~~~~~~~~~~~~~H~~~~~~~~~~~c

Ca 20' CoE-
004 0-

E j.4) 4

U o U

0.-~~~~~~~~~~~~~~~~~~~~~~~~

Cd
. O- 44

0Ld (A n o Co E.0beEcis 240 0t o t
.040 Z to OZ cc40~ 4) 44 44)4

Do..ICd 0t-a.. "40 44)4

'Odo~~ ~~~~04 0

be
0 0 44)40

0 0 0~~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0 0 0
44~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~c-0 0 = 0 10r.

44 44 '>0 0
0~~~~~~~~~~~~~~~~~~

(A0. o 0. 0' 0. 0'
0U 0 0 >.0 44 04

Ca0.G0. 0 0 0 0.0 0. 0o.' 0. O

o0 < 0~~~~~~~~~~~~~~~~~~~~~~~~~C 0 C

ct40 4)4 0.0 20 .0 0

44 ~ 0 0000 .oo3)-
0 C.oE0. " 3 4

0 t*404440.>
u~~~.0 .0..0 0E 5Eo4 .0 ~ ~ 0 )"r .0 E) 0 0
404040~~~~~~~Z~ ~ ~~ 40 00~~~~~~'0 ~~~~ ~~ 2
00044 0~~~~~~~~~~o. 0 00.0~~E0

0 0' ' ' 004040 to0' 4 4 40

E 40 U 0. E

0

04
tv 4

0
c= 0

z

a
40

0I.

n a,v: m:OscO
44
00

coCr

X--

v)e

L.

o
40

0

0.,:~
luCs

;0

^4

0

goN 07
0 An

u

S

231

4:3

LL.

z
w
4 -.

19

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.20.3.226 on 1 M

ay 1965. D
ow

nloaded from
 

http://thorax.bmj.com/


M. V. Braimbridge and H. I. Keith

bronchi diagnosed in adult life, and their details
are summarized in the Table.
The congenital nature of a fistula may be

assumed if there is no evidence of past or present
inflammation around the fistulous track or oeso-

phagus, if there are no adherent lymph nodes,
and if there is a mucosa and muscularis mucosae

histologically (Brunner, 1961). The absence of in-
flammation makes dissection of these fistulae
simple at operation and virtually excludes a

previous inflammatory cause for the lesion.
In this series there were 15 fistulae in which

the nature of the mucosa was noted: nine (60%)
were lined with squamous epithelium, four (26%)
with columnar, one (7%) with transitional, and
one (7%) with both columnar and squamous

epithelium. The fistula led to the right lower lobe
in 11 (48%), the left lower lobe in 10 (44%), the
middle lobe in one (4%), and the right inter-
mediate bronchus in one (4%).
Symptoms sometimes begin in childhood, but

seldom at birth, as might be expected from their
congenital origin. The cause of this delay has been
ascribed to the presence of a membrane which
subsequently ruptures (Jackson and Coates, 1929),
to a proximal fold of oesophageal mucosa initially
overlapping the orifice but subsequently becom-
ing less mobile (Negus, 1929), and to the fact that
the fistulous track runs upwards and may close
during swallowing (Demong, Grow, and Heitz-
man, 1959) (Fig. 10). None of these theories has
any direct evidence in its favour but the second
appears to be the most probable, and a distinct
fold was seen in the third case described here. In
this series the duration of symptoms varied from
six months to 50 years, with a mean of 17 years.

1. Fistula runs upwards

2. Membrane which

ruptures NJ

3. Fold of mucous
membrane

FIG. 10. Reasons for delay in onset of symptoms.

Symptoms may not begin until adult life and
are often intermittent (Brunner, 1961). They are
usually due to chronic bronchopulmonary
suppuration; cough is almost universal (96%) and
haemoptysis (17%) and pneumonia (56%) are
prominent. Choking on swallowing liquids (or the
appearance of food in the sputum) should make
the diagnosis obvious, but the symptom, when
present (65%), is often so mild that it is only
elicited in retrospect after the diagnosis has been
made by other means (cases 2 and 3). Choking
may also be brought on by a change of posture,
such as lying on the back or side (cases 1 and 2).

Other oesophageal symptoms are uncommon.
The stomach may fill with air on expiration and
cause reflux (case 2) (13 %), and dysphagia is
sometimes present in the absence of radiological
evidence of obstruction (4%) (Hewitson, 1961).
Epigastric discomfort also occurs (13%).
The fistula itself gives rise to no physical signs,

but chronic bronchial sepsis and pneumonitis can
cause clubbing of the fingers, basal rhonchi and
rales, and pleural effusion.
The diagnosis is usually made by barium

swallow (65%), when the opaque medium is seen
to pass into the lung, outlining the fistulous track.
The barium paste should be thin, and the patient
should be placed in the position in which he finds
his symptoms most marked, as the track may
otherwise be missed (Mullard, 1954). A broncho-
gram rarely demonstrates the fistula but is neces-
sary in the assessment of the extent of bronchial
damage. In spite of extensive investigation, the
diagnosis may only be made at operation for pul-
monary sepsis (35%).

Bronchoscopy and oesophagoscopy sometimes
demonstrate the orifices of the fistula, which are
usually small and only recognized when the exact
sites are known (case 3).
The most effective treatment is closure of the

fistula and excision of permanently damaged seg-
ments of lung. In this series there were six (26%)
patients in whom the fistula only was closed, 13
(57%) who had lobectomies or segmental resec-
tions, one (4%) who had a sequestrated segment,
and three (13%) who had pneumonectomies in
addition. Cure has been reported after oblitera-
tion of the oesophageal end of the fistula with
silver nitrate (Clerf, 1933), but this must be an
unreliable technique reserved for those patients
who would not stand operation. Thoracotomy,
division of the fistulous track, closure of its oeso-
phageal end, and lobectomy, if the bronchogram
has shown bronchiectasis, will cure all symptoms
due to the fistula. In the reported cases treated in
this way there have been no operative deaths.
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SUMMARY

Twenty patients with congenital fistulae between
the oesophagus and the lobar bronchi, diagnosed
in adult life, have been collected from the litera-
ture, and three have been added. A classification
is proposed to simplify their description.
The onset of symptoms was usually insidious.

The diagnostic symptom of choking on swallow-
ing was present in two-thirds of the patients but
was often so mild that it was elicited only in retro-

spect. A pre-operative diagnosis was usually made
by barium swallow, but the condition was first
recognized at operation for pulmonary sepsis in a

third of the patients.
Treatment involved closure of the fistula and

removal of permanently damaged segments of the
lung. There was no mortality in this series from
the procedure.

Our grateful thanks are due to Sir Thomas Holmes
Sellors, Mr. Vernon C. Thompson, and Mr. M. Paneth
for permission to publish their cases. We should also
like to thank Dr. K. Hinson of the Hospitals for
Diseases of the Chest for his assistance with the
pathological specimens. We are grateful to Mr. Vince
of the Photographic Department of the Royal Mars-
den Hospital who took the photographs and to Miss
Jean Waldron who drew the diagrams.
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