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Surgical management of bronchial carcinoma
invading the chest wall
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From the Thoracic Surgical Unit, City Hospital, Edinburgh, UK

ABSTRACT In a 20-year period (1958-77) 43 patients underwent combined pulmonary and chest
wall resection for bronchial carcinoma with local invasion of the thoracic wall. The clinical
data, symptoms, surgical procedures, pathology, and results are reviewed. Pain was the usual
presenting symptom. The operative mortality was 16%, respiratory complications causing most
of the postoperative morbidity and mortality. These complications were less common after
pneumonectomy. Long-term survival was achieved in only three cases with a corrected
three-year survival rate of 10%. The survivors had certain pathological and operative features
in common that may have prognostic significance. Recurrent carcinoma was responsible for
most late deaths. Despite the poor overall prognosis, surgical management provided reasonable
palliation and occasionally resulted in prolonged disease-free survival.

Surgical management of a peripheral bronchial
carcinoma that is invading the thoracic wall by
pulmonary resection and excision of the affected
chest wall has been established as technically
feasible for over 30 years (Coleman, 1947). The
value of this treatment in palliating the pain often
associated with such lesions has received little
attention, and there is considerable variation in
the published morbidity and mortality, although
prolonged survival has been reported (Grillo et al,
1966; Geha et al, 1967; Ramsey and Cliffton,
1968).
In the regional thoracic surgical unit, Edin-

burgh, a policy of attempting removal of such
lesions has been followed for many years. We
review our experience over a 20-year period.

Patients and methods

During 1958-77 2413 patients underwent pul-
monary resections for bronchial carcinoma in the
City Hospital, Edinburgh. This study is concerned
with 43 of these patients (1.8%) who also required
resection of an area of chest wall for direct in-
vasion by tumour lateral to the rib angles as seen
at operation. Chest wall resection is taken to indi-
cate the excision of portions of one or more ribs.
"Pancoast" tumours represent a separate clinical
entity and are therefore not included.

Clinical findings

Age and sex-There were 36 male (84%/) and
seven female patients, whose ages at the time of
operation ranged from 39-75 years (mean 62). The
women (mean age 53 7) were younger than the
men (mean age 63 4), and included three of the
four patients aged less than 50.
Smoking habits-the smoking habits of two
patients were not recorded, and one patient
smoked a pipe. Of the remaining 40 patients all
except one smoked more than ten cigarettes a day.
Symptoms (table 1)-Thirty-eight patients (88%)
had chest wall pain as a presenting symptom. In
20 the pain was either an isolated complaint (15
cases) or preceded their other symptoms. The
average duration of these symptoms was 4-8
months, with a range of three weeks to two years,

Table 1 Presenting symptoms. Number of patients in
whom this was the sole presenting symptom in
parentheses

Chest wall pain 38 (15)
Haemoptysis 15 (1)
Cough 9
Dyspnoea 2
Unresolved pneumonia 2 (2)
Non-specific (Anorexia etc) 2 (1)
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the latter figure representing a patient with retro-
sternal pain repeatedly presumed to be cardiac in
origin until the development of a radiological
opacity. In three cases the lesion was detected on
a routine chest radiograph. One of these patients
was asymptomatic, the other two admitting to
symptoms on subsequent questioning.
Radiographic findings-All patients had a per-
ipheral radiological opacity consistent with a
bronchial carcinoma. In 12 cases (28%) radiologi-
cal evidence of erosion of one or more ribs was
present.

Operative procedures and postoperative course

In 84% of patients the tumour arose in an upper
lobe with a predominance of left-sided lesions
(58%), and lobectomy was usually practicable (27
patients). Twelve patients required pneumon-
ectomy, while segmental resection (two cases) or
wedge excision (two cases) were used in the
remainder. Of the 43 resections, 38 were classified
as "curative" in that all visible tumour was re-
moved. Residual tumour was either observed or
strongly suspected in the remaining five patients,
including the two undergoing wedge excision, the
operation being considered "palliative."
The chest wall resection involved up to four

ribs, segments of two or three ribs being removed
in most patients (19 and 16 cases respectively). A
prosthesis, usually a moulded acrylic plate, was
inserted in 15 patients. This was used for the larger
defects, particularly anteriorly and laterally, where
there was no scapular cover. In two patients pros-
thetic material was subsequently removed on
account of infection.
Sputum retention, with resultant respiratory in-

fection or ventilatory failure or both, was a fre-
quent complication. In addition to physiotherapy
and antibiotics 17 patients (40%) required bron-
choscopy, tracheostomy, or mechanical ventilation,
or some combination of these procedures. These
measures were more often necessary in post-
lobectomy patients (45%) than in post-pneumon-
ectomy patients (25%).
Seven patients died within 30 days of operation,

an operative mortality of 16%. Respiratory com-
plications were implicated in six of these cases, one
of which was compounded by a cerebrovascular
accident. The remaining patient died at home of
cerebral metastases not recognised before oper-
ation. Respiratory complications may account for
six of the seven deaths occurring after lobectomy.
The operative mortality was 22% after lobectomy
and 8-5% after pneumonectomy.

Pathology

Sixty-five per cent of the patients had a squamous
cell carcinoma and 28% undifferentiated lesions.
In two cases the tumour was an adenocarcinoma,
and one exhibited mixed histological features.
Hilar or mediastinal nodes were implicated in 11
patients (26%), more so with pneumonectomy
(33%) and undifferentiated carcinoma (33%) than
with lobectomy (23%) and squamous cell car-
cinoma (18%).

Results

At the time of follow-up two patients were alive,
13 and 63 months after operation. Fourteen
patients survived for one year, and three were
alive at three and five years, representing a cor-
rected survival rate among patients who under-
went "curative" surgery of 39% at one year and
10% at three years (table 2). Two of the patients
alive at five years have since died, one at 80 months
after developing spinal metastases and one at 86
months of a myocardial infarction, necropsy show-
ing no evidence of recurrent carcinoma. The mean
survival, excluding operative deaths, was 15
months with a median survival of 7 5 months. No
patient who underwent pneumonectomy was alive
one year after operation.

Table 2 Survival after operation

Operation No of Operative Survival (years)
cases death

<1 1 3 5

Pneumonectomy 12 1 1 1 - - -
Lobectomy 27 6 10 11 3 3
Wedge/segmental 4 - 1 3 - -

Total 43 7 22 14 3 3

Recurrent disease-Two of the 36 patients who
survived operation are alive with no evidence of
recurrent tumour. In 27 of the remaining patients
(79%) recurrent carcinoma was proved or strongly
suspected at the time of death.
Symptomatic relief-An attempt was made to
assess pain relief, although it is accepted that this
is of limited accuracy in a retrospective analysis
of case records. Thirty-one patients who presented
with chest wall pain survived long enough to allow
some assessment of pain relief. Eleven (35%) of
these complained of continuing pain, the remain-
ing 20 having apparently obtained symptomatic
relief.
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Discussion

Direct invasion of the thoracic wall by a bronchial
carcinoma has not been considered an absolute
contraindication to surgery since Coleman (1947)
first reported long-term survival after en bloc
excision of the invaded chest wall structures.
Twenty years later Geha et al (1967), in a series
of 41 similar patients, were able to report a five-
year survival rate of 32%, very similar to that
expected after pulmonary resection alone. How-
ever, only 12% of the cases had affected hilar
nodes, and the extent of chest wall resection was
not clearly stated.

In the experience of most authors prolonged
survival is uncommon after extensive resection,
but in most series some long-term survivors are
recorded and these provide the rationale for sur-
gical treatment (Abbey Smith, 1964; Ramsey and
Cliffton, 1968; Burnard et al, 1974).
Our results were similar in that there was an

increased early and late mortality compared with
simple pulmonary resection, but the three long-
term survivors represent a corrected three-year
survival rate of 10% among patients undergoing
curative surgery.

In view of the small numbers concerned, it is
difficult to establish accurate prognostic indices,
but we did note that the three five-year survivors
shared certain features-namely, a "curative" re-
section; lobectomy; a limited chest wall excision
(two ribs or less); and a squamous cell carcinoma
with no affected hilar nodes. With the exception of
the extent of chest wall resection these are all
features known to be associated with improved
survival after simple pulmonary resection (Galofre
et al, 1964; Belcher and Anderson, 1965; Higgins
et al, 1969) suggesting that similar criteria may
apply even in more extensive lesions. Indeed a
subgroup of eight patients from the present series
who exhibited the above features had no operative
deaths, a median survival of 12 months, and a five-
year survival rate of 38%.
Another point of interest related to the role of

pneumonectomy when excision of thoracic wall is
indicated. Pneumonectomy for bronchial car-
cinoma carries a higher early and late mortality
than lobectomy (Kirsch et al, 1972; Wilkins et al,
1978). This difference reflects the use of a more
extensive procedure for lesions at a more ad-
vanced stage (Le Roux, 1968). For the same
reason no pneumonectomy patients in this series
remained alive one year after surgery. In contrast,
however, the operative mortality was much lower
after pneumonectomy than after lobectomy, sug-
gesting that different factors govern early mor-

tality and morbidity. After pneumonectomy the
effect of paradoxical movement and impaired
cough is lessened by the absence of ventilated lung
underlying the defect with a corresponding re-
duction in sputum retention, impaired ventilation,
and ventilation-perfusion imbalance. Routine
positive-pressure ventilation or splintage with a
plaster bandage have been advocated to prevent
these complications, but some authors have specifi-
cally suggested pneumonectomy as the pulmonary
resection of choice when chest wall excision is
indicated (Lavenson and Serfas, 1968). Our ex-
perience lends support to that argument.
The other feature to emerge from this study,

which confirms previous experience with similar
patients, is the frequency of pain as a presenting
feature. In a review of 4000 cases of bronchial
carcinoma Le Roux (1968) described chest pain
at the time of presentation in one-third, as com-
pared with 88% in the present series. In half of
the patients pain was the first or only symptom.
The pain is usually well localised, but may be
referred to the shoulder or arm, and appeared to
be relieved after operation in most cases.

References

Abbey Smith, R (1964). The results of raising the re-
sectability rate in operations for lung cancer. Journal
of Thoracic and Cardiovascular Surgery, 48, 418-429.

Belcher, J R, and Anderson, R (1965). Surgical treat-
ment of carcinoma of the bronchus. British Medical
Journal, 1, 948-954.

Burnard, R J, Martini, N, and Beattie, E J (1974).
The value of resection in tumours involving the
chest wall. Journal of Thoracic and Cardiovascular
Surgery, 68, 530-535.

Coleman, F P (1947). Primary carcinoma of the lung
with invasion of the ribs. Annals of Surgery, 126,
156-168.

Galofre, M, Payne, W S, Woolner, L B, Clagett, 0 T,
and Gage, R P (1964). Pathologic classification and
surgical treatment of bronchogenic carcinoma. Sur-
gery, Gynaecology and Obstetrics, 119, 51-61.

Geha, A S, Bematz, P E, and Woolner, L B (1967).
Bronchogenic carcinoma involving the thoracic wall.
Journal of Thoracic and Cardiovascular Surgery, 54,
394-401.

Grillo, H C, Greenberg, J J, and Wilkins, E W (1966).
Resection of bronchogenic carcinoma involving the
thoracic wall. Journal of Thoracic and Cardiovascu-
lar Surgery, 51, 417-421.

Higgins, G A, Lawton, R, Heilbrunn, A, and Keehn,
R H (1969). Prognostic factors in lung cancer-sur-
gical aspects. Annals of Thoracic Surgery, 7, 472-
480.

Kirsch, M M, Prior, M, Gago, 0, Moores, W Y,
Kahn, D R, Pellegrini, R V, and Sloan, H (1972).
The effect of histological cell type on the prognosis

614

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.34.5.612 on 1 O

ctober 1979. D
ow

nloaded from
 

http://thorax.bmj.com/


Surgical management of bronchial carcinoma invading the chest wall

of patients with bronchogenic carcinoma. Annals of Wilkins, E W, Scannell, J G, Craver, J G (1978). Four
Thoracic Surgery, 13, 303-310. decades of experience with resection for broncho-

Lavenson, G S and Serfas, L S (1968). Advantage of genic carcinoma at the Massachusetts General
pneumonectomy in massive excision of the chest Hospital. Journal of Thoracic and Cardiovascular
wall. American Journal of Surgery, 115, 558-563. Surgery, 76, 364-368.

Le Roux, B T (1968). Bronchial Carcinoma. Living-
stone, Edinburgh.

Ramsey, H E, and Cliffton, E E (1968). Chest wall Requests for reprints to: Mr R J M McCormack,
resection for primary carcinoma of the lung. Annals Thoracic Surgical Unit, City Hospital, Greenbank
of Surgery, 167, 342-351. Drive, Edinburgh EH10 5SB.

D

Eighth International Cystic Fibrosis Congress
Toronto, Canada: 26-30 May, 1980

Symposia on:
New aspects of nutrition Cystic fibrosis: progression with age
Pulmonary infection Genetics of cystic fibrosis
Membrane function Exocrine secretions

For further information and application forms please contact: Congress Secretariat, Eighth
International Congress on Cystic Fibrosis, c/o Conference Management Associates, 191 College
Street, Toronto, Ontario, Canada M5T 1P7.
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