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ABSTRACT

A 67-year-old man was referred for further evaluation of an abnormal chest roentgenogram. Computed tomography
showed a 40 x 30 mm mass in the left upper lobe. A giant bulla occupying about two-thirds of the right thorax was
found compressing the adjacent lung parenchyma, shifting the mediastinum to the left. The mass was a primary lung
cancer, clinical T2aNOMO, stage IB. Preoperative respiratory function evaluation showed poor pulmonary function,
with a forced expiratory volume in 1 second of 1070 ml (29.2% of predicted). Therefore, we first performed giant
bullectomy by video-assisted thoracoscopic surgery. At 1 month after this operation, improvement of the forced expira-
tory volume in 1 second significantly to 2140 ml (80.1% of predicted) was observed. Therefore, we performed resection
for the tumor. He was discharged after an uneventful postoperative course, and has remained in good condition for 6

months after the operation.
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1. Introduction

Large emphysematous bullae often compress adjacent
lung parenchyma, and cause dyspnea by limiting the
ventilator capacity. The most effective treatment, espe-
cially for giant bullae occupying more than one-third of
the hemithorax, is resection of the bulla, which may be
expected to yield immediate functional improvement.
Herein, we report a case of successful resection of a lung
cancer after initial resection of a contralateral giant emphy-
sematous bulla to improve the deteriorated ventilator ca-
pacity.

2. Case Report

A 67-year-old man was referred for further evaluation of
a left-sided abnormality on the chest roentgenogram
pointed out during a medical examination. The patient
had been detected to have a giant emphysematous bulla 6
years previously, and had suffered from dyspnea on
effort. He was under treatment with inhaled Tiotropium
and Salmeterol/Fluticasone. He had smoked 40 cigarettes
per day for 40 years, but quit smoking at least 6 years
previously. Most of his routine laboratory tests, including
the serum CYFRA and ProGRP, were normal, except for
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an elevated serum CEA level to 8.4 ng/ml. Chest roent-
genogram and chest computed tomography (CT) showed
a 40 x 30 mm mass in the left upper lobe S1 + 2a
(Figure 1). A giant bulla occupying about two-thirds of
the right thorax was found, compressing the adjacent
lung parenchyma, and causing a shift of the mediastinum
to the left, associated with diffuse emphysema. Positron
emission tomography (PET) revealed increased uptake of
8F_fluorodeoxyglucose (FDG) in the mass, with an
elevated standard uptake value (SUV) of 19.4. These
findings suggested that the mass was probably a primary
lung cancer, clinical T2aNOMO, stage IB. Arterial blood
gas analysis at rest was almost normal, however, the lung
function parameters were impaired with a forced ex-
piratory volume in 1 second (FEV;) of 1070 ml (29.2%
of predicted). The patient experienced dyspnea upon
walking a distance of 100 m. Based on these results of
preoperative evaluation, we decided to perform resection
for the pulmonary tumor after first improving the pul-
monary function parameters by performing resection of
the giant bulla.

We initially performed bullectomy by video-assisted
thoracoscopic surgery (VATS). The giant bulla, ori-
ginated from the right lower lobe and occupying a large
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Figure 1. (a) Chest roentgenogram showing a mass mea-
suring about 4-cm mass in the left upper lung field (red
arrow), and shows hyperlucency of the right upper and
middle lung fields; (b) Chest computed tomography (CT)
scans showing a 40 x 30 mm mass in the left upper lobe S1 +
2a, with relatively well-defined, but irregular margins,
producing a pleural indentation (red arrow). The giant
bulla occupies about two-thirds of the right thorax, com-
pressing the adjacent lung parenchyma and producing a
shift of the mediastinum to the left, associated with diffuse
emphysema.

part of the thoracic cavity, had a relatively thick wall,
and was dissected by an automatic stapling device. The
suture line was covered with absorption mesh and fixed
with fibrin-glue. The operation time was 82 min. After
the operation, the patient was extubated in the operating
room itself. The thoracic drain was removed on post-
operative day 6, and the patient was discharged after an
uneventful course on postoperative day 8. The FEV;
improved significantly to 2140 ml (80.1% of predicted),
and the dyspnea on effort also markedly improved by 1
month after the bullectomy (Figure 2(a)).

Therefore, as the next-stage surgery, we performed
wide wedge resection of left upper lobe by VATS for the
tumor, because the lung parenchyma on the contralateral
side showed severe emphysematous changes, posing a
limitation to lobectomy. The pathological diagnosis was
primary lung adenocarcinoma, and the pathological stage
was T3(pm1)NxMO-stagellA. The postoperative course
was uneventful, and the patient was discharged on
postoperative day 7. At 6 months since the operation, the
patient remains in good condition, without any evidence
of recurrence (Figure 2(b)).

3. Discussion

We have presented a case of two-stage surgical treatment
for pulmonary carcinoma in a patient with a contralateral
giant emphysematous bulla. The reported prevalence rate
of lung cancer in patients with bullous disease is 6.1%
[1]. Another report indicated that the prevalence rate of
giant bullous disease in patients with lung cancer was
3.9% [2]. As these patients often have poor pulmonary
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Figure 2. (a) At a month after the bullectomy, the chest
roentgenogram shows an expanded right lung parenchyma
in the hemithorax, with an infiltrative shadow and im-
provement of the midline shift; (b) At 6 months after the
resection for lung cancer, the chest roentgenogram shows a
comparative normal lung field.

function, radical pulmonary resection for lung cancer is
often difficult.

In general, the indication for bullectomy for a giant
bulla is when the bulla occupies half or more of the
hemithorax, compresses the normal lung, or has enlarged
over a period of years [3,4]. Comparison of the preope-
rative and postoperative (6 months after surgery) pul-
monary function tests in patients with giant bullous
emphysema has revealed marked clinical improvement
and reduction in the severity of dyspnea postoperatively
[3,5]. It has also shown that resection of bullae occupy-
ing greater than 70% of the hemithorax produced a
doubling of the FEV; at 1 year, which was sustained at 5
years. Patients with bullae occupying less than 30% of
the hemithorax showed no improvement, with even case
of worsening of the FEV, [4]. Our case was a candidate
for bullectomy, because the bulla occupied greater than
70% of the hemithorax, and moreover compressed the
adjacent lung, producing a mediastinal shift to the op-
posite side.

The problems of this two-stage strategy are the possible
complications associated with bullectomy may delay the
operation for the lung tumor, and the uncertainty about
the degree of improvement of the pulmonary function
that can be expected by a mere one month after bullectomy.
A previous report [6] showed the results after resection
of giant emphysematous bullae in 43 patients, including
by VATS in one case. The complications were prolonged
air leak lasting for more than 7 days in 53% of patients,
atrial fibrillation in 12%, need for postoperative mechanical
ventilation in 9%, and pneumonia in 5%. In regard of the
outcome, significant functional improvement was observed,
with approximate doubling of the FEV, by 6 months. We
selected bullectomy by VATS in consideration of its
being a less- invasive technique and therefore, expectation
of an earlier recovery. Bulla surgery by the VATS ap-
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proaches and VATS techniques has gained considerable
popularity over recent years [5].

Our patient did not develop any complications of
bullectomy and the operation produced an improvement
of the FEV; from 1070 ml (29.2% of predicted) to 2140
ml (80.1% of predicted) by 1 month after the operation,
and also marked symptomatic improvement. In our
experience, a point to take care of in relation of giant
bullectomy is that complete resection of giant bullae
should be avoided, with the surgery performed only with
the goal of accomplish to volume reduction. Therefore,
the suture line is often above the wall of the giant bulla,
which is usually thick as compared to that of small
emphysematous bulla. After bullectomy, the thoracic drain
must always be placed under a water seal.

To avoid the complications of bullectomy and use
less-invasive techniques, bronchoscopic procedures such
as transbronchial aspiration needle and one-way endo-
bronchial valves for reduction of giant bullae have been
reported [7,8]. However, further evaluation of these te-
chniques is needed.

We presented a case of resection for pulmonary carci-
noma in a patient with a contralateral giant emphysema-
tous bulla, after resection of the giant bulla to improve
the pulmonary function reserve. We wish to emphasize
that giant bullectomy could produce significant immedi-
ate functional improvement under appropriate conditions.
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