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Review

Preface

In Japan, asbestos was finally treated as a social issue in
2006, and a pleuropneumonectomy has been recently rec-
ognized as one of the effective treatments for malignant
pleural mesothelioma.

A pleuropneumonectomy for this disease was first per-
formed by Wörn in 1974,1) followed by other reports made
by Butchart et al.,2) Rusch et al.,3) and Sugarbaker et al.4)

These reports include many problems, such as1 surgical
indications based on the clinical staging system, surgical
techniques, and pre- and postoperative adjuvant therapy.

In this report, I review the results of a conventional
pleuropneumonectomy and clarify the role of this aggres-
sive approach in the multidisciplinary treatment of this
disease.

1. Operative Method

Various textbooks have described the surgical techniques
of a radical pleuropneumonectomy for the treatment of
this disease,2,5,6) but controversy still remains. The opera-
tion begins with a skin incision along the posterolateral
side of the chest, and the blunt dissection is then started
over the layer of endothoracic fascia beneath the bed of
the 5th rib. The tumor that diffusely spread over the pleura
hardly invaded beyond this elastic fascia, and a blunt dis-
section by the finger from the chest wall is easy to per-
form. On the other hand, when a small tumor extends to
the parietal pleura in the early stage, we must dissect it
carefully because it is impossible to perform an en block
dissection of the parietal pleura, which has hard nodules
among the soft normal pleura. There are various ranges
for the excision line on the pericardium and the diaphragm.
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On the pericardium, which has three layers, it is possible
to dissect the fibrous pericardium while leaving the
endopericardium, but a complete resection of all layers
of the pericardium is the basic approach used to make a
radical resection. On the diaphragm, a superficial resec-
tion of the muscles is possible except for the tendon part
which is composed of thick fibrous tissues. The resection
of the diaphragm tends to be incomplete at the posterior
part of the chest, which is the deepest and narrowest area
of the pleural cavity. We therefore must make a wider
operative field by extending the skin incision to the front
of the chest, while cutting the anterior part of a few ribs.
Rusch reported a second skin incision above the 10th in-
tercostal space in order to resect the diaphragm5); how-
ever, this method was not found to be very effective.

It is important to resect the chest wall around the drain-
age tube area because the tumor may spread along the
tunnel of the tube. During the operation, we should keep
in mind the need to perform an en block resection; other-
wise the tumor cells may spread outside of the pleural
cavity through the broken parietal pleura, pericardium,
or diaphragm. To control the remnant tumor cells in the
chest cavity, intrapleural chemotherapy,7) photodynamic
therapy,8) and the hyperthermia9) have previously been
performed, but these trials have not yet been clearly proven
to be effective in obtaining local control of this disease.

2. Results and Prognosis

The surgical results may improve as a result of recent
advances in medical technology. However, the postop-
erative survival periods of a pleuropneumonectomy have
been shown to be nearly the same during the past 40 years,
i.e., the 2-year survival rates and the 5-year survival rates
were as follows: Wörn (1974)1), 37% and 10%; Butchart
et al. (1976),2) 10% and 3%; Sugarbaker et al. (1999),4)

38% and 15%; and Takagi et al. (2001)10), 29.7% and 9.1%
(Table 1). Sugarbaker et al.4) reported that good results
came from one epithelial-type case, which showed a nega-
tive cut margin and a negative finding for lymph node
metastasis. Accurate indications are therefore necessary
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to obtain good results during a pleuropneumonectomy.
The large majority of patients with malignant pleural
mesothelioma died of locoregional failure despite aggres-
sive therapy. Baldini et al.11) reported the patterns of post-
operative failure to include ipsilateral hemithorax (35%),
followed by the abdomen (26%), contralateral hemitho-
rax (17%), and other distant sites (8%).

3. Postoperative Adjuvant Therapy

Most patients showed local recurrence in the ipsilateral
hemithorax after a surgical resection,9) and the various
types of adjuvant therapy are the key to the strategy of
improving patient survival by means of a
pleuropneumonectomy. Sugarbaker et al.4) reported good
results with multimodality treatment combined with ra-
diotherapy and systemic chemotherapy in 183 cases after
a pleuropneumonectomy, i.e., the 2-year survival rate was
38% and the 5-year survival rate was 15%. The survival
rate in this series improved to 68% at 2 years and to 46%
at 5 years in the epithelial-type cases with a free resected
margin. Postoperative radiation therapy for hemithorax
in stages I and II is recommended, based on the findings
of reports3) from the Memorial Sloan-Kettering Cancer
Center, which showed an 8.7% local recurrence rate and
an excellent median survival period of 33.8 months.

4. Postoperative Complications

A pleuropneumonectomy is a highly invasive surgical
procedure, and its mortality and morbidity rates remain
high. Sugarbaker et al.12) reported that the mortality rate
was low (3.4%), but that the morbidity rate was high
(60.4%) in 328 cases, even in 2/3 of the cases that dem-
onstrated stages I and II disease. According to the progress
of pleural mesothelioma, the surgical risks associated with
this procedure are considered to be high, and the number
of postoperative complications are also expected to in-

crease. Stewart et al.13) reported the risk factors of com-
plications to be induction chemotherapy, right-sided pro-
cedures, and prolonged operations.

The causes of death are respiratory failure, myocar-
dial failure, and pulmonary embolus.14)

Conclusions

The answer to the question in the title of this paper is
“Yes,” but the main purpose of performing a
pleuropneumonectomy for the treatment of malignant
pleural mesothelioma is to obtain a macroscopic radical
resection instead of only a palliative resection.15) The re-
sults of this operation alone are limited because of the
high local recurrence rates. Furthermore, the postopera-
tive complications will increase in the advanced stages.
We therefore should discuss the indications for this pro-
cedure when treating patients with stage I and II disease
according to an accurate staging system, induction
therapy16) for the radical resection, and postoperative
chemoradiation therapy4) to obtain good results. Further,
we should pay attention to the major complications that
are associated with this aggressive surgery. On the other
hand, we also must elucidate the natural history of this
disease to determine the effectiveness of various kinds of
therapy. We believe that a precise analysis of the accu-
mulated data from many institutes will help us to improve
the results of this operation.
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