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Intraoperative Diagnosis of a Gastrobronchial Fistula

ARTHUR L. Quasua, M.D.,* anDp PeTER C. PaIROLERO, M.D.t

Gastrobronchial fistula is a rare condition. Fre-
quently it is a complication of subphrenic abscess.!*?
Other causes include direct trauma to the chest and
abdomen, infiltrating neoplasm, and perforation of
the stomach while incarcerated in a diaphragmatic
hernia (DH).* Despite its rarity, gastrobronchial
fistula is suggested by a history of recurrent pul-
monary infections resistant to therapy or the coughing
up of gastric contents. The diagnosis can usually be
established by roentgenographic contrast studies or
endoscopy. The following report describes the intra-
operative diagnosis and management of a patient with
an unsuspected gastrobronchial fistula,

REPORT OF A CASE

A 53-kg white man was first seen at the Mayo Clinic at the age of
33 years because of persistent gastroesophageal reflux. The
patient was a self-described alcoholic who had smoked two packs
ol cigarettes per day for the preceding 15 years. At 4 years of age,
because of bleeding esophageal ulcer, the patient had undergone
a distal esophageal and proximal gastric resection with esopha-
gogastrostomy reconstruction. At the age of 26 years he had
sustained a gunshot wound to the abdomen and undergone
small-bowel resection. By the age of 31 years he had noticed
regurgitation of gastric contents when he assumed the supine
position. He had become progressively dyspneic and orthopneic,
Studies of the upper gastrointestinal tract and barium-enema
examination had revealed a large amount of stomach and small
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and large intestine herniated into the left hemithorax, The
patient had undergone repair of the diaphragmatic hernia as well
as gastric fundal plication via left thoracotomy.

The patient was admitted 1o the Mayo Clinic complaining of
recurrent gastroesophageal reflux followed by the progressive
onset of dyspnea, productive cough, and fever. Physical examina-
tion revealed slight respiratory distress. Roentgenogram of the chest
demonstrated a diaphragmatic hernia and an interstitial infiltrate
in the left lung base with an clevated left hemidiaphragm (fig. 1).
Escherichia coli were cultured from the sputum. Arterial-blood gas
values during breathing of room air were Pay, 53 torr, Pag,, 37 torr,
and pH 7.41. Pulmonary function studies revealed total lung
capacity, forced vital capacity (FVC), first-second forced expired
volume (FEV,) and residual volume 10 be 72, 50, 70, and 45 per
cent of predicted values, respectively. The FEV/FVC ratio was
0.74. Flow rates in the mid-lung volume range were 20 per cent of
predicted, with no improvement following administration of an
aerosolized bronchodilator, These data suggested a combined
restrictive and obstructive lesion. Routine laboratory values were
all within normal limits. An upper gastrointestinal tract study
demonstrated gastroesophageal reflux and a large diaphragmatic
hernia with most of the stomach in the left hemithorax. Esopha-
gogastroscopy was performed, with no evidence of esophagitis.

The diagnosis of gastroesophageal reflux with chronic aspiration
pneumonia was made. Intravenous hyperalimentation was initiated
and oral feedings were discontinued. Two weeks after admission,
the patient was brought 1o the operating room for diaphragmatic
hernia repair and an anti-reflux procedure. Following placement
ol a precordial stethoscope, blood pressure cuff, six-lead electro-
cardiogram, and 14-and 18-gauge intravenous catheters, the right
radial artery was cannulated with a 20-gauge Teflon® catheter.
Following 5 min of preoxygenation, a 50-mg test dose of thiopental
and pancuronium, 0.5 mg, were administered, followed in 3 min
by 250 mg thiopental and 100 mg succinylcholine. Cricoid pressure
was continuously applied. The trachea was easily intubated with
a 9-mm endotracheal tube, without evidence ol regurgitation or
aspiration. The endotracheal wibe cult was balotted at the supra-
sternal notch. The patient was ventilued  with a mechanical
ventilatord with a minute volume (V) of 71 (4 ] nitrous oxide and
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Fire. 1. Roentgenogram of the chest, showing diaphragmatic
hernia and interstitial infiltrate in the lefit lung base with clevated
left hemidiaphragm.

3 Loxygen) ata rate of 12/min (tidal volume [V7] 580 ml). Enflurane,
L5 per cent, was added without any appreciable alieration in vital
signs, and pancuronium, 3 mg, was given iv. Esophageal tempera-
ture was recorded at 36 C. The patient was wrned to the right
lateral decubitus position and the breath sounds remained equal
hilaterally. Arterial blood-gas values 20 min after repositioning
were Py, 68 torr, Pagy, 79 torr, pH, 7.18, and base excess —1
mEq/l. A spirometer in the expiratory limb of the anesthesia
circuit revealed that only 250 ml gas were expired per breath, The
patient was ventilated with 100 per cent oxygen and 2 per cent
enflurane, with an increase in Vi to 91t a lrequency of 12/min
(Vo =750 ml). A lelt posterolateral thoracotomy incision was
alvready under way and a great deal of bleeding was encountered
during entrance into the pleural cavity and mobilization of the
herniated stomach and colon. A second arterial blood-gas deter-
mination 20 min after ventiltion with 100 per cent oxygen was
begun revealed Pag, 78 1orr, Pagy, 88 wrr, pH, 7.12, and base
excess =5 mbg/l. The endotracheal tube cuff was again balotted at
the suprasternal notch. No leak could be found in the ventilator,
ancsthesia circuit, or endotracheal wbe. There had been no
appreciable change in peak and plateau inspiratory pressuves,
which remained approximately 34 and 20 cm H,O, respectively.
The surgeon noticed increasing  gastric  distention,  which
appeared to Huctuate with veatilation. During mobilization of the
csophagogastrostomy anastomosis from the surrounding tissues,
the stomach was entered, and ventilation of the lungs suddenly
became impossible as the majority of the tidal volume escaped
via the gastrostomy. Manual assistance of ventilation with 100
per cent oxygen and enflurane while the surgeon controlled the
air leak with finger pressure on the anastomosis restored what
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appeared to be adequate ventilation of the lungs. A tracheo-
esophageal fistula was suspected and the esophagus was mobilized
and cross-clamped, with no improvement in air leak or sudden
egress of air from the pharynx. Fiberoptic bronchoscopy was
performed via a sidearm adapter on the endotracheal tube while
manually assisted ventilation with 100 per cent oxygen and
cuflurane continued, A L5-cm defect in the right main-stem
bronchus 2 em distal 10 the carina was visualized. Arterial blood-
gas values during bronchoscopy were Pag, 287 torr, Pagg, 70 torr,
pH, 7.20, and base excess —2 mEq/l. The opening in the anastomo-
sis was enlarged into the stomach, where further examination
revealed a l-em fistula located along the lesser curve of the
stomach 1.5 em distal 1o the esophagogastrostomy anastomaosis.
During bronchoscopy, a probe passed into the gastric fistula
entering the right mainstem bronchus was visualized, thereby
confirming a gastrobronchial fistula. Finger pressure applied
directly to the gastric site of the fistula allowed ventilation to be
re-established. The fistula was isolated and divided. The bronchial
component was closed while ventilation was intermittently  dis-
continued for 30-sec periods. After closure of the fistuli, bronchos-
copy was repeated, revealing a patent right mainstem bronchus
without evidence ol airway obstruction. Continuous airway pressure
ol 30 cm H,0 demonstrated no air leak across the repair. Mechani-
cal ventilation was resumed with a Vi of 131 oxygen and enflurane,
2 per cent, ata frequency of 12/min (V4 = 1,085 ml). The spirome-
ter measured approximately 1,050 ml as the expired Vq. Peak
inspiratory pressure was 45 em H,O and plateau pressure 34 cm
H,0. Arterial blood-gas values obtained 20 min after bronchial
repair were Pag, 365 torr, Page, 50 torr, pH, 7.38, and base
excess +3 mEqg/l.

The remainder of the operation was uneventful. The post-
operative course was complicated by respiratory failure with
bilateral pneumothoracies, necessitating  bilateral tube thora-
costomies. A tracheostomy was performed with local anesthesia
on the twelfth postoperative day. Fiberoptic bronchoscopy repeated
on postoperative day number 13 confirmed that the bronchial
repair was healing satisfactorily without obvious airway obstruction,
An upper gastrointestinal tract study demonstrated that the

gastroesophageal anastomosis was intact, without evidence of

gastroesophageal reflux or fistula. Both thoracostomy tubes had
been removed by postoperative day 20, while the tracheostomy
tube was removed 18 days later. The patient was discharged to
his home six weeks after operation.

Microscopic examination of the surgical specimen revealed
chronic inflammation surrounding the flistulous wract, without
evidence of malignancy. A gastric perforation was {ound in the
resected portion of the stomach. The probable ctiology of the
gastrobronchial fistula was crosion of a gastric ulcer into the
mediastinum and the adjacent right main-stem bronchus.

DiscussioN

The sudden occurrence of a life-threatening loss of
tidal volume in a paralyzed mechanically ventilated
patient is obviously a true anesthetic emergency,
which requires immediate diagnosis and treatment.
Other than failure of the mechanical ventilator or a
large leak in the anesthesia circuit or endotracheal
tube, the sudden loss of tidal volume can be accounted
for only by a fistula in the tracheobronchial tree. The
present case report concerns the intraoperative
diagnosis and management of a previously unsus-
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pected gastrobronchial fistula in a patient under
exactly those circumstances.

The survival of this patient was contingent upon
the surgeon’s ability to control the bronchial air leak
manually while the anesthesiologist hand-ventilated
the patient with 100 per cent oxygen. The availability
of an experienced bronchoscopist allowed us to
localize the lesion and make an immediate diagnosis,

resulting in only minimal delay until institution of

appropriate surgical therapy. Had bronchoscopy
been unavailable, our contingency plan was transiently
to cross-clamp cach main-stem bronchus in turn, in
an attempt to restore ventilation to one lung as an
emergency measure and isolate the lesion to the
contralateral bronchial tree. The presence of an

arterial cannula placed prior to the induction of

anesthesia provided ready access to arterial blood for
analysis of oxygen and carbon dioxide content, as
well as acid-base balance. These determinations
confirmed the fact that the patient was being inade-
quately ventilated, although the discrepancy between
the delivered tidal volume and that which was meas-
ured by the spirometer was the earliest clue to an air
leak. Moreover, an increase in minute ventilation
with 100 per cent oxygen failed to improve oxygena-
tion or alveolar ventilation. The surgical procedure
was not terminated at this point because the operation
had already progressed to mobilization of the stomach
and esophagus.

Although gastrobronchial fistula is an exceedingly
rare condition, occurring most commonly as a com-
plication of infection or trauma, it should be con-
sidered in all cases of patients who have undergone
previous esophagogastrectomy with esophagogastros-
tomy and subsequently present with esophageal
reflux. In addition to esophagogastroscopy and
barium swallow, evaluation of these patients should
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include bronchoscopy and bronchography. Once the
diagnosis has been established, surgical repair is the
treatment of choice.

Prior to operation oral feedings should be dis-
continued and intravenous hyperalimentation in-
stituted. Nasogastric decompression with a sump tube

is also recommended. A preoperative regimen of

cimetidine, iv, would probably reduce both the volume
and the acidity of gastric contents,§ thereby ameliorat-
ing the chronic pneumonitis. A rapid intravenous
anesthetic induction sequence with a double-lumen
endotracheal tube is indicated, 1o provide protection
and sclective ventilation of the uninvolved decubital
lung.

Gastrobronchial fistula is a rare condition, occurring
most commonly as a complication of infection or
trauma. Most patients with gastrobronchial fistulas
are chronically ill, and the diagnosis is generally
made preoperatively. We have reported a case in
which the diagnosis was made intraoperatively only
after the fistula was surgically decompressed, leading
to asudden loss of tidal volume. Methods of preopera-
tive and intraoperative management of gastro-
bronchial fistula are discussed.
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