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Surgical resection for small cell carcinoma of the
lung: a retrospective study
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Abstract
Background - A retrospective review was
undertaken of the survival of 21 patients
with histologically proven small cell car-
cinoma of the lung resected between 1977
and 1991.
Methods - Twenty one patients (20 men)
of median age 60 (range 44-73) years
underwent surgical resection. Patients
were subjected to standard clinical stag-
ing procedures. Preoperative diagnosis
was small cell carcinoma of the lung in
13, non-small cell lung cancer in one, and
uncertain in seven patients. Clinical stag-
ing was stage I disease in 11 and stage II in
10 patients.
Results - Resection included pneumonec-
tomy in 12 cases, lobectomy in eight, and
one wedge resection. Resection was com-
plete in 16 patients. Postoperative histo-
pathological examination confirmed
small cell carcinoma of the lung in 19
specimens and mixed small cell and non-

small cell carcinoma of the lung in two.
Pathological staging was stage I in 11,
stage II in three, and stage III in seven
patients. The final pathological diagnosis
of the resected specimens (n= 18) was
atypical carcinoid in one, pure small cell
carcinoma of the lung in 15, and mixed
small cell and non-small cell carcinoma
of the lung in two patients. Fourteen
patients also received chemotherapy and
10 received prophylactic cranial irradia-
tion postoperatively. Excluding the
patient with a final diagnosis of atypical
carcinoid, the median survival (n= 20)
was 29 months (range two to 133 +).
Median survival for patients with patho-
logical stage I and II disease (n = 13) was
40 months (range nine to 133+) and for
patients with pathological stage III dis-
ease (n= 7) 20 months (range two to
116+). The median disease free survival
was 23 months. Eleven patients relapsed
between two and 101 months. There was
no advantage for those patients who
received postoperative chemotherapy.
Conclusion - Curative resection offers
the best chance for long term survival in
patients with small cell carcinoma of the
lung with very limited stage disease.

(Thorax 1994;49:20-22)

Small cell lung cancer accounts for up to
25% of all lung cancers. The hallmarks of this
cell type are its propensity for early and
widespread haematogenous dissemination

and its sensitivity to cytotoxic chemotherapy.
Although combination chemotherapy has
improved the prognosis during the last two
decades, median survival has reached a plateau
at approximately one year, with a small frac-
tion - about 5% - surviving beyond five years.'
Ever since the randomised British Medical
Research Council trial2 which demonstrated
no survival advantage for surgery over
radiotherapy, a diagnosis of small cell carci-
noma of the lung has been considered by many
to be a specific contraindication for surgery,
regardless of the stage of disease. However,
studies performed during the 1980s"7 have
reassessed the place of surgery. We retrospec-
tively analysed our experience in 21 patients
with small cell carcinoma of the lung treated
initially by resection followed, in most cases,
by combination cytotoxic chemotherapy.

Methods
Between 1977 and 1990 21 patients of more
than 500 with small cell carcinoma of the lung
referred to our hospital were considered suit-
able for surgical resection. Their characteris-
tics are summarised in table 1. Preoperative
diagnostic and staging procedures included
physical examination, routine full blood count,
blood chemistry including liver and renal
function tests, chest radiography, computed
tomographic scanning of thorax and upper
abdomen, isotopic bone scans, isotopic or
ultrasonographic liver scans, and fibreoptic
bronchoscopy. A brain scan and bilateral bone
marrow biopsies were also performed in
patients known preoperatively to have small
cell carcinoma of the lung. Mediastinoscopy
was only performed in patients with computed
tomographic evidence of possible mediastinal
involvement by tumour - that is, a lymph node
greater than 1 cm in diameter. Preoperative
staging was by the TNM classification.8 No
patient had received chemotherapy or radio-
therapy before surgery or had any previous
malignancy. The extent of disease was deter-

Table 1 Patient characteristics

Median (range) age (years) 60 (44-73)
Male/female 20/1
Preoperative

Histological diagnosis 8
Cytological diagnosis 6*
No pathological diagnosis 7

Histological/cytological preoperative diagnosis
Small cell lung cancer 13*
Non-small cell lung cancer 1

Histological postoperative diagnosis
Small cell lung cancer 19*
Mixed non-small cell/small cell 2

* One patient had atypical carcinoid on pathological re-evaluation.
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mined at thoracotomy and by pathological
staging after surgery also by the TNM system.
All available surgical specimens (n = 18) were
re-examined by a pathologist (WT).

Fourteen patients received postoperative
chemotherapy. As the study spanned 13 years,
chemotherapy protocols varied. One patient
also received thoracic irradiation to the
mediastinum. Ten patients received prophy-
lactic cranial irradiation after completion of
chemotherapy. At relapse patients were
treated with chemotherapy, radiotherapy or
both, if appropriate.

Survival was calculated from the date of
surgery. Survival curves were constructed
according to the product limit Kaplan-Meier
method. Deaths within 30 days of operation
were included in the estimation of survival
data. Comparison of survival curves was made
by the Mantel-Haenszel (log rank) test. For
comparison of intergroup differences the x2
test was used, a p value of < 0 05 being con-
sidered significant.

Results
The study population included 20 men and
one woman of median age 60 (range 44-73)
years. A preoperative histological or cytolo-
gical diagnosis of small cell carcinoma of the
lung was made in 13 patients, one patient was
subsequently diagnosed as having non-small
cell lung cancer, and in seven patients a diag-
nosis of malignancy could not be established
before surgery. Preoperatively 11 patients
were considered to be clinical stage I and 10
stage II. Of the patients without a preoperative
diagnosis six were stage I and one stage II.
Surgery included pneumonectomy in 12
patients (of whom nine had a preoperative
diagnosis of small cell carcinoma of the lung),
lobectomy in eight, and wedge resection in
one. Complete mediastinal lymph node staging
at surgery was not performed. In 16 patients
the operation was considered curative, but five
patients had microscopic residual disease in
the resection margins when staged pathologi-
cally. Surgical complications included one
bronchopleural fistula and one empyema. Im-
mediate postoperative pathological examina-
tion of the resected specimens revealed 19 pure
small cell tumours and two mixed small and
non-small cell tumours. The pathological
TNM staging was stage I for 11 patients, stage
II for three, and stage IIIA for seven (table 2).
A comparison between clinical and pathologi-
cal staging is given in table 2.

Pathological re-evaluation of the resected

Table 2 Comparison of preoperative (clinical) stage
with postoperative (pathological) stage (UICC
classification)

Postoperative stage Total

I II IIIA

Preoperative stage
I 9 1 1 11
II 2 2* 6 10

Total 11 3* 7 21*

* One patient had atypical carcinoid on pathological re-evaluation.

specimens (n = 18) revealed one carcinoid, 15
pure small cell carcinoma of the lung, and two
mixed small cell and non-small cell carcinoma
of the lung.

All patients were offered postoperative
chemotherapy. Four patients refused because
they considered the operation surgically curat-
ive; one refused because of deteriorating per-
formance status. Two patients died before
chemotherapy was due to commence. Starting
within six weeks of surgery 2-5 courses of a
3-4 drug chemotherapy regimen were admin-
istered to 14 patients, including 12 with pure
small cell carcinoma of the lung, one with
mixed small cell and non-small cell cancer, and
one with atypical carcinoid.

Survival at the end of 1991 for the 20
patients with a diagnosis of small cell carci-
noma of the lung is shown in the figure. The
patient with an atypical carcinoid was
excluded. The median survival was 29 months
(range two to 133 + months). Median survival
for patients with pathological stage I and II
disease (n = 13) was 40+ months (range nine
to 133 + months) and 20 months (range two to
116+ months) for patients with stage III
disease (n=7) (p<0-05). No significant dif-
ference was found when survival was analysed
for preoperative clinical stage. Median survi-
val for patients with clinical stage I (n = 11)
was 33 months (range four to 133+ months)
and 29 months (range two to 166 + months)
for those with clinical stage II (n = 9). Median
survival in patients following pneumonectomy
(n= 11) was 25 months (range two to 116+
months), which was similar to those under-
going lobectomy (n = 9), 33 + months (range
nine to 133 + months).

Seven patients are alive and disease free at
19 to 116 months after surgery. Another
relapsed (or had a second primary) 101 months
after resection but is alive on chemotherapy
with disease (133 months). One patient died 50
days after surgery at home from an unknown
cause and one died with no evidence of disease
nine months postoperatively. Ten patients
died as a consequence of recurrent tumour
between four and 43 months after resection.
The patient with a postoperative empyema
died after four months, and a patient with a
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Survival curves for patients according to pathological
stage ( UICC classification). p < 0 05, log rank test.
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bronchopleural fistula died after 39 months
from metastatic disease following completion
of chemotherapy. The median disease free
survival was 23 months. Postoperative chemo-
therapy had no major effect on either median
time to relapse - 19 months in untreated
patients (n= 7) v 14 months in chemotherapy
treated patients (n= 13) - nor on the relapse
pattern.

Discussion
Assessing the role of surgery in small cell
carcinoma of the lung from the literature is
difficult because of the small numbers of
patients in predominantly retrospective stud-
ies. It is evident, however, that surgery, either
alone or as part of a multimodality treatment
for the occasional patient who presents with
stage I or II disease, can result in long term
survival.7 In a Canadian study the five year

survival was 51% for patients with stage I
disease, 28% for those with stage II, and 19%
for patients with stage III small cell carcinoma
of the lung.3 These results compare favourably
with survival rates following chemotherapy of
about 5% at five years in large series.' How-
ever, Osterlind et al9 reported on 150 appar-

ently operable patients with small cell carci-
noma of the lung, of whom only 52 were

resected but all were treated with chemo-
therapy. Surgery itself had no effect on long
term survival. Another large multicentre study
also failed to find a significant difference in
survival for patients with limited small cell
carcinoma of the lung who underwent surgery

after chemotherapy.'0 Shepherd et a14 reported
a significant survival advantage for patients
who underwent resection after chemotherapy
over those who remained inoperable after
chemotherapy. However, fewer than 50% of
the patients entered in this prospective study
underwent surgery. Indeed, Williams et al5 in
their prospective study of adjuvant surgery

after chemotherapy found survival was similar
for patients presenting with limited disease
and treated with chemotherapy alone.

Several authors have stressed the import-
ance of re-evaluating the histological diagnosis
after surgery in small cell carcinoma of the
lung. Warren et al"I reclassified 12 out of 46
resected small cell carcinoma of the lung speci-
mens as well differentiated small cell neuro-

endocrine carcinomas. When comparing the
survival data of patients with well differen-
tiated neuroendocrine carcinoma with those
with equivalent stage I true small cell carci-
noma of the lung there was a highly significant
advantage for the former. Quoix et al "2 found

that in patients with small cell carcinoma of the
lung presenting with a solitary pulmonary
nodule the final diagnosis was correct in only
60% of cases.

It is tempting to conclude that, for selected
patients with small cell carcinoma of the lung,
surgery is the best treatment. The five year
survival of our 20 patients is 25%. As in other
studies there was a significant difference in
median survival between patients with patho-
logical stage I and II disease and those with
pathological stage III.3613 However, there was
no survival difference between those with
clinical stage I and II disease, reflecting the
limitations of clinical staging.3 14 We conclude
that surgery should be considered in patients
with favourable preoperative staging. The
relapse rate and survival among patients who
did or did not receive adjuvant chemotherapy
was similar and five of the untreated patients
had stage I disease.
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