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Treatment of small cell lung cancer by pneumonectomy and single course high
dose chemotherapy
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It is generally accepted that the treatment of choice for
patients with small cell lung cancer is combination chemo-
therapy, after which up to 80% of patients will achieve a
complete or partial response.' Most of these patients will,
however, eventually relapse and die from the effects of dis-
seminated tumour. Because of the low cure rate in patients
with this disease, new approaches to treatment are
important. In this paper we describe two patients with small
cell lung cancer who were treated with a total pneu-
monectomy followed by high dose chemotherapy and auto-
logous bone marrow transplantation.

PATIENT 1
A 44 year old man presented with a two month history of
malaise and a dry cough. A chest radiograph showed a
9 x 7 cm mass in the right lower lobe and a diagnosis of
small cell lung cancer was made after bronchoscopic biopsy
of the tumour. Staging procedures included full blood count
and biochemical profile, an ultrasound abdominal scan, iso-
tope brain scan, bone marrow aspiration, and trephine
biopsy; they yielded no evidence of disseminated disease.
The tumour was considered operable and a right pneu-
monectomy was performed. Histological examination of the
resected specimen showed tumour deposits in the hilar
lymph nodes.
One month after the operation the patient was referred for

chemotherapy. A repeat of the staging procedures detected
no tumour. One day before he started chemotherapy, bone
marrow was harvested from the patient under general an-
aesthesia and preserved in liquid nitrogen. A NutricathS
catheter was inserted into the superior vena cava during the
anaesthetic. Treatment was with cyclophosphamide 100
mg/kg and etoposide 1400 mg/m2. Cyclophosphamide was
given by slow intravenous bolus injection in divided doses
on each of three days accompanied by 2-mercaptoethane
sulphonate sodium (Mesna).2 Etoposide was dissolved in
0 9% sodium chloride at a concentration not exceeding 0 5
mg/ml sodium chloride and infused over eight hours on days
1-3 inclusive. Bone marrow was reinfused 96 hours after the
completion of chemotherapy. A period of pancytopenia fol-
lowed chemotherapy but blood counts had returned to nor-
mal by 28 days after treatment. Toxicity effects consisted of
alopecia, which was total by day 14, and mild nausea and
vomiting, which was readily controlled by antiemetics. The
patient was discharged home 21 days after the start of treat-
ment and returned to a normal lifestyle with no restriction of
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activities. One hundred and eighteen weeks after diagnosis
he was readmitted as an emergency complaining of chest
pain. He died within 24 hours. At necropsy recurrent small
cell lung cancer was found in the mediastinal lymph nodes
with invasion of the pericardium by tumour.

PATIENT 2
A 33 year old symptomless man who worked as a miner at
the coal face attended the pneumoconiosis board for a chest
radiograph. This revealed a 10 x 8 cm mass in the left lower
lobe and a diagnosis of small cell lung cancer was made after
bronchoscopic biopsy of the tumour. Staging procedures (as
described for patient 1) detected no metastatic tumour and a
left pneumonectomy was performed. Histological exam-
ination of the resected sample showed no tumour in the hilar
lymph nodes. The patient was referred for high dose chemo-
therapy with autologous bone marrow transplantation. A
repeat of the staging procedures detected no tumour and
treatment was given as for patient 1. After an uneventful
recovery from the chemotherapy the patient was entirely
well for 80 weeks, at the end of which enlarged cervical
lymph nodes were noted. Biopsy of one of these lymph
nodes showed infiltration with small cell cancer. Treatment
with combination chemotherapy that included etoposide
was given and the patient has achieved a complete remission.

Discussion

The median survival of patients with untreated small cell
lung cancer is about 10 weeks,3 whereas after combination
chemotherapy the median survival is 14 months for patients
with limited disease (tumour confined to one hemithorax
and ipsilateral supraclavicular lymph nodes) and seven
months for patients with extensive disease (tumour spread
beyond the hemithorax and ipsilateral supraclavicular
lymph nodes).' After chemotherapy about 15-20% of
patients with limited disease can expect to survive for more
than three years.' The long term survival figures for patients
treated with either radiotherapy or surgery4 are significantly
less good and chemotherapy is considered the treatment of
choice.

In this paper we describe two patients with limited small
cell lung cancer who were treated in a novel and aggressive
way by total pneumonectomy followed, within one month,
by a single course of very high dose chemotherapy. Total
pneumonectomy removes the primary site, which is the com-
monest site of relapse in patients treated with chemotherapy
who achieve a complete response,5 and it greatly reduces the
overall tumour mass. Although patient 1 had tumour
detected in the resected hilar lymph nodes, both patients
would have been considered as having achieved complete

315

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.42.4.315 on 1 A

pril 1987. D
ow

nloaded from
 

http://thorax.bmj.com/


316

remission on the basis of the staging procedures described.
In these circumstances complete eradication of the tumour
by means of intensive high dose chemotherapy with two
agents known to be effective in small cell lung cancer seemed
possible. This did not occur and it is uncertain whether
chemotherapy prolonged life.
The reasons for this failure may be multiple but the most

likely explanations are either that tumour cells were present
in sites that were inaccessible to the cytotoxic agents or that
there was a group of tumour cells with intrinsic resistance to
both cyclophosphamide and etoposide-or both expla-
nations might apply. High dose cyclophosphamide and
etoposide have been investigated as late intensification treat-
ment of patients previously treated with combination
chemotherapy.6 In this trial etoposide and
cyclophosphamide were used in the induction treatment,
and it was unclear whether the poor results obtained by the
late intensification were due to intrinsic or acquired drug
resistance. The results from our two patients suggest that
intrinsic drug resistance is the major problem and that high
dose chemotherapy with the combination used here cannot
overcome this problem even when there is only a small
tumour cell population to be eradicated.
Although this treatment protocol had the advantage of a

short treatment time, total pneumonectomy and high dose
chemotherapy is an arduous treatment regimen that could
not be justified in most patients with small cell lung cancer
unless they could be offered a reasonable hope of cure or
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survival, superior to that obtained with conventional treat-
ment. We have been unable to demonstrate such benefit in
these two patients, although in a larger study significantly
better (or significantly worse) results might conceivably
occur.
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