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Abstract

Post-pneumonectomy empyema and bron-
chopleural fistula are dreaded complications of
thoracic surgery. The associated mortality and
morbidity is very high. When treatment is
delayed secondary complications are more
likely and survival is adversely affected. These
conditions require early diagnosis and a well-
planned multi-disciplinary team approach for
effective management. We present a patient
with post-pneumonectomy empyema and bron-
chopleural fistula following pneumonectomy
for post tuberculosis destroyed lung. He under-
went debridement of the empyema cavity, dou-
ble layer closure of the bronchial stump and
reinforcement with omental flap and pectoralis
major flap was used to obliterate the space.
Debridement and pedicle flaps are safe and
effective in the definitive management of post-
pneumonectomy empyema and bronchopleural
fistulae.

Introduction

Post-pneumonectomy empyema (PNE) is a
severe complication of thoracic surgery, and
most cases are associated with bronchopleural
fistula (BPF).1 The incidence of PNE is appro-
ximately 5%, and the occurrence of BPF is
>80% in these cases.2,3 The mortality rate follo-
wing PNE with a BPF has been reported to be
11 to 13%.3 Persistent BPFs often are associa-
ted with multiple operations and prolonged
hospitalization. Occasionally, small uncompli-
cated BPF may heal spontaneously, and in 20%
of patients BPF will close with drainage only.
However, the remaining 80% of patients whose

BPF persist will require additional operative
procedures.

Case Report

A 32-year-old gentleman presented to us
with history of chronic cough with expectorati-
on since eight months. He gave history of dif-
ficulty on lying down on the left side. He had
undergone right pneumonectomy for post
tuberculosis destroyed right lung. Two months
after surgery, he started having cough with
expectoration especially while lying on left
side. There was no history of fever. Patient was
cachectic. Bronchoscopy showed right lower
lobe stump dehiscence. Culture of bronchial
secretions showed growth of Klebsiella pneu-
moniae. Chest X ray showed minimal right
pleural collection. A computerized tomography
(CT) of chest demonstrated a BPF from the
right lower bronchial stump site and empyema
(Figure 1A). He was treated with culture speci-
fic antibiotics for two weeks prior to the plan-
ned surgery.

The patient was planned for the complex
surgical repair with multi-specialty team con-
sisting of thoracic, plastic and gastrointestinal
surgeons. The entire surgical plan was docu-
mented and the outcome was discussed with
the patient and family members and a written
consent was taken.

The surgery was done with general anesthe-
sia and double lumen endotracheal tube for
protecting the normal left lung. The surgery
involved three well demarcated procedures.
First, initial debridement of the pleural cavity
and washing with normal saline was done.
This was followed by excision and debridement
of the bronchial stump. The stump site was clo-
sed in a double layer fashion with interrupted
polypropylene (Centenial sutures, India) sutu-
res and reinforced with a Dacron patch.

The second stage performed by gastrointes-
tinal surgeon involved laparoscopic mobilizati-
on of omentum & its placement in the right
pleural space across the diaphragm. The
omentum was wrapped around the bronchial
stump (Figure 1B).

The third stage, performed by plastic surge-
on, consisted of harvesting pectoralis major
(PM) flap with vascular pedicle and rotating
and placing it in right pleural cavity through an
opening made by excising a part of the third
rib (Figure 1C). The PM flap was used to fill up
the residual pleural cavity. Thoracotomy was
closed in a routine fashion in three layers with
one intercostal drain and one Romovac suction
drain in the bed of the PM muscle.

The patient was extubated after 4 h. Post-
operative chest X-ray showed resolution of
empyema (Figure 1D). The intercostal drain
was removed on the third post-operative day

and the suction drain was removed on the fifth
post-operative day was discharged on postop
day 10. Intravenous antibiotics were given for
7 days. Follow-up is limited to 6 months. He did
not show any evidence of recurrent BPF. Post
operative chest radiograph did not show any
signs of BPF and the patient was asymptoma-
tic.    

Discussion

Various systemic factors and therapeutic
interventions often contribute to the risk of
PNE and BPF, including advanced age in men
(>70 years), preoperative radiation, malnutri-
tion, and prolonged steroid therapy.3 In additi-
on, technical factors such as prior lung resecti-
on, infection at a long bronchial stump site and
residual sepsis in the pleural space may furt-
her contribute to the development of this com-
plication. Other high risk conditions leading to
BPF include improper surgical technique,
devascularization of the stump due to extensi-
ve cicumferential dissection and residual
tumour on the stump. Non surgical conditions
leading to BPF include uncontrolled diabetes
mellitus, hypoalbunemia, cirrhosis and steroid
administration and post-pneumonectomy ven-
tilation for more than 24 h. Incidence of BPF in
tuberculosis patients undergoing lung surge-
ries is between 0 to 16%. Investigations for
BPF include plain chest radiograph which
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shows enlargement of a previously small space
or a newly formed air fluid level may be noted.
Other radiological signs include lowering or
sudden disappearance of a pleural effusion or
a mediastinal shift towards the contralateral
side. The diagnosis is usually made by fiberop-
tic bronchoscopy (FOB) or by observing persis-
tent air leak through the chest tube. CT of the
chest and 3D reconstruction from the volume
acquistion using spiral tecnique can identify
the BPF in some cases. FOB and selective
bronchography can also be done. Capnography
can be used. Isotope studies like 133Xenon,
81Krypton and 99Technetium can be used.
Visualization of equilibration of radioactive
gas tracer into the pleural space in occult bpf
can help in the diagnosis. Previous interventi-
ons like closed tube thorocostomy drainage
and negative pressure therapy is not very
effective. Negative pressure increases the flow
through the fistula. Ambulatory drainage is

also not very effective in the management of
BPF. The treatment strategy for empyema with
BPF, consists of closure of the fistula and obli-
teration of the empyema cavity. Radical surge-
ry can be accomplished by two procedures: sin-
gle stage closure, or obliteration after open
window thoracotomy (OWT).4 For obliteration
of the empyema cavity following OWT, the
materials used are usually omentum and local
chest wall muscles overlying the cavity, abdo-
minal wall muscles, or other vascularized mus-
cles. In our patient we have done double layer
closure of the bronchial stump and omentum
was wrapped around to promote vascularizati-
on and healing. The PM flap was used to obli-
terate the cavity and promote healing. Overall,
PNE and BPF are best prevented by minimiza-
tion of perioperative sepsis, careful closure of
the bronchial stump, and the use of vasculari-
zed flaps to reinforce the bronchial stump.5

Patients with known preoperative infections

should have appropriate culture tests and anti-
biotic therapy prior to operative procedures.
The integrity of the bronchial stump closure in
the post-operative period can be confirmed cli-
nically by the absence of breath sounds in the
operated side of the chest, absence of air leak
in the intercostal drain, by plain chest radio-
graph and bronchoscopy. Non-surgical proce-
dures for closure of BPF include the use of cya-
noacrylate compounds, fibrin or tissue glue
and gel foam.6 Bronchial blockades in the form
of intrabronchial valves and vascular emboliza-
tion coils can be used. Placement of endobron-
chial stents can also be done. Bronchoscopic
submucosal injections with ethanol and other
compounds are also reported.

Conclusions

We present a successful treatment of PNE
with BPF with a well-coordinated team
approach.  Our patient is an example of delay-
ed dehiscence of bronchial stump. Our
approach can be used in these high mortality
risk patients for a successful outcome.
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                             Case Report

Figure 1. A) Computerized tomography of chest showing right lower lobe bronchopleural
fistula and empyema; B) omentoplasty – omentum mobilized into the pleural cavity; C)
right pectoralis major flap for thorocomyoplasty; D) post-operative chest X-ray showing
resolution of the empyema. 
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