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Case Report

Successful single-lung ventilation
using a bronchial occluder for repair a
large tracheoesophageal fistula: a case report
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Abstract: A 25-year-old girl was found a large tracheoesophageal fistula (TEF) 20 cm away from the incisors by
gastroscope. It was a consequence of prolong intubation after the head operation because of right temporal lobe
cerebral hemorrhage broken into ventricles. The patient was tracheotomy and retained spontaneous breathing.
Operation was planned to via cervical and thoracic abdominal esophageal transection plus cervical esophagogas-
trostomy to repair the fistula under single lung ventilation under general anesthesia. Here we report a successful
case using an endotracheal tube (EET) combine with a bronchial occluder for single ventilation to repair a large TEF.
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Introduction

Anesthesia management for TEF repair may be
a challenge because the patient should be
present aspiration of esophageal through the
fistula and block one side of main bronchus
simultaneously to facilitate surgical operation.
Nowadays, a double-lumen endotracheal tube
(DLT) may be the first selective for operation
needed lung separation. However, in patient
with TEF especially a large fistula, selective
lung ventilation and separation may require
unusual methods of airway management. In
our case, using an EET and bronchial occlude
which was successful treat with surgical opera-
tion of TEF repair under general anesthesia.

Case description

The patient was 25-year-old, diagnosed with a
large TEF. She had performed craniotomy and
decompressive craniectomy three months ago.
After the head operation, the patient suffered
severe ARDS. Therefor the patient was trache-
otomy and ventilator assisted breathing. How-
ever, last week, gastroscope revealed a large
TEF (2 cm) 20 cm away from the incisors (Figure
1) and its upper edge 4 cm below to the epiglot-

tis (Figure 2). A operation (via cervical and tho-
racic abdominal three incision) was planned for
repairing the fistula under left-lateral position.
Intraoperation monitoring including electrocar-
diograph, capnograph, blood oxygen saturation,
invasive blood pressure. Patient was retained
spontaneous breathing and given intravenous
infusion dexmedetomidine 0.4 ug/kg/h after
entering operation room. Under fully conscious
sedation by dexmedetomidine, following topical
anesthesia, a cuffed 7.0 EET was just passed
through the glottis under a video laryngoscope
and withdraw the tracheotomy tube simultane-
ously. Then, a fibreoptic bronchoscopy was in-
serted through EET to avoid the fistula because
our patient’s fistula was very large. The EET was
then skipped over the fistula and furthered into
the trachea. Subsequently, iv injections of suf-
entanil 20 ug, propofol 120 mg, midazolam 2
mg and rocuronium bromide 50 mg. Controlled
respiration with a tidal volume 500 ml and a
rate 12 breaths/min. Then, we inserted the
bronchial occluder. Before cuff inflation, a fibre-
optic bronchoscopy through side port was
inserted. The bronchial occluder was inserted
into the right main stem bronchus under direct
fibreoptic vision and adjusted to a right position
so that the top part of the cuff could be seen at
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Figure 1. TEF (2 cm) 20 cm away from incisors.

Figure 2. Upper edge of TEF 4 cm below to the epiglottis.

Table 1. The comparison of inner and outer diam- Discussion
eters between 7#EET and DLT

37 Fr DLT 35 Fr DLT THEET
Insider diameter 5.5 mm 5.0 mm 7 mm

Outsider diameter 13-14 mm 12-13 mm About 9.5 mm

TEF including congenital and acquired, the
later most commonly occurs as a complica-
tion of prolonged tracheal intubation [1].

the carina around. Then the cuff was inflated.
The patient was turned into left-lateral position
and adjusted the tidal volume to 400 ml. We
ensured the position of EET and bronchial
occluder under fibreoptic once again, and then
the operation started. Anesthesia was main-
tained with remifentanil 0.25 ug/kg/min, cisa-
tracurium besylate 0.5 mg/kg/h, and propofol
8 mg/kg/h. The operation lasted for 4 hours,
and the bronchial occluder was pulled out at
the end to make two-lung ventilation. The
patient was sent to ICU with EET. Intraoperation,
oxygen saturation was normal, hypotension
was treated by IV injections of ephedrine 6 mg
and intravenous drip hydroxyethyl starch to
expand blood volume, no other special
condition.
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Surgical operation is the main treatment

method. Intraoperation, patient sometimes
needed lateral position and single lung ventila-
tion, which facilitate to surgical respiration of
fistula.

There are various technique of blocking the TEF
and the main stem bronchus simultaneously.
Some research choose a DLT for a large
acquired TEF [2]. However, the shortcoming is
the large inner diameters of it may further tear-
ing and enlarge the original fistula in the intuba-
tion process. In addition, a DLT was more diffi-
cult to operate compare to bronchial occluder
combine with EET. Another alternative tech-
nique of single-lung ventilation is to deliberately
slide a general tracheal tube into the one side
of main stem bronchus. Sometimes, it is easy,
but effective [3, 4]. However, when the fistula is
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very close to or even below the carina, this way
is useless and endangered. What'’s the worse,
intraoperation, it would make us very passive if
we need to adjust the position of the EET, under
the condition of the patient in the lateral
position.

This way of combine occlude with EET has not
been reported yet. There are many reasons why
we choose an occluder to achieve single lung
ventilation. First, it is easy to operate and less
time consuming, especially fit to the difficult
intubation [5]. Second, on the one hand, com-
paring to DLT, airway pressure is significantly
lower when using occluder for single lung venti-
lation, which is conducive to blood of the opera-
tion’s lung to the ventilation’s lung. Therefore, it
is beneficial to blood redistribution, decreases
intrapulmonary shunt [6] and reduces the inci-
dence of lung barotrauma [7]. On the other
hand, under the same insider diameter and
ventilation, the outer diameter of EET is small-
er, which is less likely to damage the fistula
(Table 1). Third, the anesthesia management is
more convenient than other technique of sin-
gle-lung ventilation. In addition, we do not need
to change a new tube after operation for respi-
ratory support patients, and just need to pull
out the occluder to ventilate both lungs.

In summary, we report the successful using of
occluder during repair of a large TEF. This
appears to be a safe and effective technique
for TEF patient who need surgery repair under
single-lung ventilation.
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