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Importance of surgery in the multimodality treatment for small cell
lung cancer (SCLC)

Andreas Schamanek and Karl Karrer for the International Society of
Chemotherapy (ISC)-Lung Cancer Study Group

Institute for Cancer Research of University of Vienna, Borschkegasse S8a, A-1090 Vienna,
Austria

Until November 1990 186 unselected patients received first surgery for cure at 23 cooperating
departments of thoracic surgery in 9 different countries. All patients had improved SCLC with
clinical stage T, ;Ng My and were postoperatively randomized to aggressive standard chemotherapy
(cyclophosphamide, doxorubicin, vinblastin) or to alternating chemotherapy which went on for 6
months. Thereafter they recieved prophylactic cranial irradiation (PCI) according to the prospective
ISC protocols | and 1.

Since December 1990, more than 90 additional patients received surgery and postoperative adjuvant
chemotherapy according to the simplified, still on going, ISC protocol VIVI at the above mentioned
and 8 additional departments.

In February 1994 the preliminary evaluation showed that, after 28-30 months after the surgery, the
curves indicating long-time survivals (cures) takes a plateau-like shape. The survival rate 30 months
after the surgery is 61 % (45 patients) for stage pT,;;NgMy and 37 % {27 patients) for stage
PT1-3N2RyM .

We would like to conclude that a preference should be given to the surgery with the curative intent
as the first step of multimodality treatment. A complete resection is indicated for SCLC as for the
other nonsmall cell subtypes of lung cancer, even if mediastinal lymphonodes are involved, provided
they can still be resected completely according to the Naruke’s system. Based on the feasibility of
the aggressive chemotherapy used, we suggest to further engaged thoracic surgeons to perform similar
studies, using first surgery for SCLC followed by aggressive postoperative chemotherapy.

Key words: lung neoplasms-surgery, surgery with curative intent; small-cell lung cancer (SCLC);
combined modality therapy, postoperative adjuvant chemotherapy

Introduction SCLC versus patients with non-small cell lung
cancer (NSCLC) were discussed in Paris in
1979.! Consequently, we discontinued chemo-
therapy for NSCLC and made preparations for,

The differences of efficacy of adjuvant chemo-
therapy after surgery for cure on patients with

Correspondence to: Univ. Prof. Dr. med. Karl Karrer, together with Stjernswaerd, cooperative immu-
Facharzt fiir Onkologic, Anton-Renk-Str. 2, 6330 Kuf- notherapeutical studies. At the time of surgery
stein, Austria. Phone: +345372 63228. the immunostimulation was made by intrapleu-

UDC: 616.24-006.6-08 ral applications of coryne-bacterium parvum by
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patients with NSCLC at early stages.” At the
same time we continued cooperative trials,
using the agressive combined adjuvant chemo-
therapy after surgery for patients with SCLC
at early stages. The results of this latter rando-
mized studies were discussed at the 13th Inter-
national Congress of Chemotherapy (I.C.C.) in
Vienna.>* With the help of Prof. Orel, these
discussions led to the further enlargement of
the multinational cooperation; we formed the
International Society of Chemotherapy — Lung
Cancer Study Group (ISC — LCSG).® The 2nd
Central European Conference on Lung Cancer
in Ljubljana is dedicated to the 40ieth anniver-
sary of the Austrian Cancer Research Institute
in Vienna, whose first director, the late surgeon
Prof. Wolfgang Denk, started on adjuvant che-
motherapy for lung cancer in 1954.%7 The re-
sults have stagnated during the last decade
despite of new and more intensive treatment
regiments. Moreover, the duration of chemo-
therapy and the integration of radiotherapy and
surgery in the multimodality management of
SCLC are still controversial.>' One of the
most important controversies is related to the
indication for radical surgery with curative in-
tent: (a) Indication for surgery treatment is the
same as in NSCLC. It is the first choice for
treatment — as long as the chance for the
complete resection of the primary tumour (T),
together with its lymph drainage area (N),
seems possible. It works when the stage pTNR
is set up. (b) Indications for surgery treatment
are only small peripheral coin lesions. (c) Che-
motherapy is the first option for the beginning
of the treatment, regardless, of the stage, even-
tually followed by adjuvant surgery.

Material and methods

Until 1990 the ISC-LCSG conducted 4 prospect-
ive randomized multinational cooperative ISC
Studies for the optimum of the treatment of
SCLC regarding their different stages.

ISC Study I for operable patients with SCLC
at clinical stages I or II (cT;,NgNy ;My).

ISC Study II for patients with received surgical

resection for an underfined lung tumour. After
the resection, the patho histological examina-
tion of the operation specimen defined the
histological sub-type of a SCLC.

ISC Study III for patients with SCLC at N,
stage to receive preoperative neoadjuvant che-
motherapy followed by surgery with a curative
intent.

ISC Study IV for inoperable patients with pal-
liative chemotherapy

All patients were randomized to receive the
standard chemotherapy CAV or another combi-
nation of chemotherapy. The standard chemo-
therapy consisted of Cyclophosphamid 1000 mg/
m?, Adriamycin 50 mg/m? and Vincristin 1.4 mg/
m?. It was administered in 500ml saline per i.v.
infusion on the day of the onset of the chemot-
herapy, 1-2 weeks after the surgery and again
at 3 weeks interval for a total of 8 such cycles
within the first half of postoperative year. Anot-
her sequential chemotherapies (combination A,
B, C) consisted of 3 different drug-combina-
tions, given intermittetly in a timing as the
former mentioned chemotherapy.

Combination A: Cyclophosphamid 1500 mg/
m?, CCNU 100 mg/m2 and MTX 15 mg/mz.
Combination B: Cyclophosphamid 1000 mg/m?,
Adriamycin 40 mg/m? and Vincristin 1 mg/m?.
Combination C: Ifosfamide 1600 mg/m2, Mesna
400mg and VP-16 120 mg/m?.

The above mentioned chemotherapy was gi-
ven at 4 intervals, so that 6 cycles were admini-
stered within the first half year after the surge-
ry.

Four weeks after the end of chemotherapy
the prophylactic cranial irradiation (PCI) was
performed by patients without the symptoms of
brain metastases in Study I and II. Tumour
dose was 30 Gy in 10 fractions and 36 Gy in
18 fractions.

The input of patients for the Study I and II
was closed in November 1990. Since December
1990 the consequent continuation is still going
on as ISC-Studies V and VI with simplified
protocols: All patients undergo the same che-
motherapy, using first a new combination A:
Adriamycin 50 mg/m? on day 1; Ifosfamide 2 g/
m? on day 1 and 4; Mesna 400 mg/m2 at O, 4"
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8". After 3 weeks interval a new combination
B is given: Cisplatin 90 mg/m?; Etoposid 150 mg/
m?. These 2 combinations are repeated so that
4 cycles in total are administered within the
first 3 postoperative months. PCI is not obliga-
tory any more, but brain irradiation is given if
it is indicated by symptoms.

The aims of our studies

The study participants agreed to the following
tasks:

— Comparison of survival of groups of patients
resected for SCLC at different pTNM stages
and at different chemotherapy.

— Differences of clinical (cTNM) versus patho-
logical (pTNM) staging after histological exami-
nation of the operation specimen and the im-
pact of prognosis.

- Distribution of different histological subtypes
of SCLC.

— Pattern of first local recurrence and distant
metastases.

— Incidence of side effect caused by treatment
and secondary malignancies.

The “local” pathologists agreed to send tu-
mour samples and histo slides to 2 review
pathologists to be additionally examined and to
confirm the final classification.

Follow up forms

The evaluations are based on data given by the
follow up forms which consist to:
— Registration, randomisation, diagnostic pro-
cedures for staging.
— Patients characteristics, age, sex, home phy-
sician.
— Laboratory data, performance stage.
— Surgery report, extent, localisation of pri-
mary tumour and lymphonodes.
~ Chemotherapy administered, blood counts,
side effects.
- Pathologist’s report, tumour extension, lym-
phonodes labelled by the surgeon prove the
final pTNMR classification.
— Report of death, tumour status preferably
with autopsy report.

The follow-up forms must be filed at each

treatment cycle and at every 6 weeks for the
1st and 2nd year, thereafter at every 3 months
and after 30 months following the surgery once
per year until death.

Statistics

Every patient has to be evaluated. All records
are available for extramural review. The obser-
ved overall survival rates are calculated by the
Kaplan-Meier method. Surgical and postopera-
tive mortality is not excluded. Tests for p-values
of biostatistical significance are used according
to the generalised Wilcox method.!!

Ethics and patients’ consent

The approval of the ethical committee at the
investigators hospital is sought according to
their country’s rules. The informed consent is
gained from each patient prior to randomisation
and is field in the hospital.

Consecutive, unselected, untreated patients
enter the ISC-Study I/II if the minimum requi-
rement for clinical staging as cTNM I or II is
achieved. The clinical staging is based on phy-
sical examination, radiology such as chest film,
CT scans of chest, brain, liver and bone and
on invasive studies as mediastinoscopy and bone
marrow examination. There are no contraindi-
cations against surgery.

Results

The following results are based on the prelimi-
nary evaluation of February 1994, after the
average follow-up time of 70 months after the
surgery as the beginning of treatment. 186
patients have been enrolled into the ISC-Studies
I and II at the 23 cooperating departments of
thoracic surgery and they are associated with
the departments of medical oncology, radiology
as well as pathology as it is listed in Table 1.

The numbers of patients are subdivided by
the ISC-Study I or II, sex and pTNM stages
(Table 2). The distribution by age and sex is
as follows: 39 males and 12 females under 50
years old, further 99 males nad 21 females
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between 51 and 69 years old and 16 males 70
years old and more.

The extent of surgery was 90 lobectomies, 63
pneumonectomies, 15 bilobectomies, 8 wedge
or segmental resections, 7 extended pneumo-
nectomies and 3 sleeve resections. Thirty-four
% of tumours were an out-cell type, 57% an
intermediate type and the remaining 9 % were
SCLC combined with adeno- or squamous-cell
carcinomas. Pathological diagnoses were estab-
lished predominantly by the »local« pathologist
and then by 2 review pathologists.'2

As the results of the 2 chemotherapeutic
regimens didn’t show any statistical significant
difference, either in survival or in the incidence
of side effects, both groups of patients are
calculated together as one group. The focus for
this evaluation is the different impact on the
survival of patients with SCLC at different
pTNM stages who were first operated and then
got aggressive chemotherapy. Both chemothe-
rapy regimens were well tolerated by the majo-
rity of patients (90 %) whose leucopenia remai-
ned above 2000 leucocytes/mm?®. Only very few
patients had leucopenia below 1000/mm® and
all recovered spontaneously. In general, it was
not necessary to extend the interval between
chemotherapy cycles. No deaths occurred as a
result of leucopenia. The observed overal survi-
val rates of 184 patients at stages pTNM I-III
until 60 months after surgery were fully calcu-
lated in relation to the different pTNM stages
and are demonstrated in Figure 1 together with
the numbers of patients at risk. Two other
patients with pTNM stage IV, who had metasta-
ses, are not included in the calculation of survi-
val rate in Figure 1.

The pTNM stages showed more advanced
disease than pre-surgical cTNM in 50 patients
and less advanced disease in 16 patients.

Most treatment failures occurred within the
first two postoperative years. The slope of the
survival curves flattened out to a plateau like
shape 28-30 months after surgery (Figure 1).
The period of the demonstrated time, from 30
to 60 months, has to be prolonged to be com-
parable to the time scale for first 30 postopera-
tive months. From 184 patients 43 were still at

ISC - Lung Cancer Study Group
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Figure 1. Actuarial survival and numbers of paticnts

at risk after resection followed by chemotherapy and

prophilactical cranial irradiation for paticnts with

SCLC. ISC study I, I1. Evaluation at February 1994.

risk in February 1994. In 108 patients the cause
of death was directly related to the tumour’s
growth or later metastases; in 27 patients death
was not caused by tumour; and in 6 patients
the cause of death was unknown.

The localisation of the first relapse was loco-
regional in 38 patients, cerebral in 36 patients
and other distant metastases occur in 44 pa-
tients. 64 patients lived longer than 30 months
after surgery and there was no evidence of
second malignancy, which could be caused by
chemotherapy.

In ISC Studies V/VI 90 patients were inclu-
ded into 8 additional departments listed in
Figure 1. Their survival seems quite similar as
in ISC Studies I/II, but the observation time is
not enough for the judgment at the critical
30ieth month after surgery.

In the ISC Study III 156 patients were enrol-
led to receive randomized preoperative neo-
adjuvant chemotherapy 1 or 2 as in the ISC
Study I. Only 36 of them agreed to the adjuvant
surgery after chemotherapy. The results are
unfavourable in comparison to the ISC Study
1."* Therefore, we discontinued this preopera-
tive neoadjuvant chemotherapy approach.

In the ISC Study IV 230 inoperable patients
were treated for palliation; they were randomi-
zed by a different kind of chemotherapy. In
general, chemotherapy was the same as in the
ISC Study I, but regarding the condition of
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Table 2. Distribution of Patients per ISC-Studies I, II, Sex and pTNM-stages.

Study sex I Il A 1B v
T1.2 T3 T4
N2 NO N1 N2 N1 N2
ISC-1 f 10 7 2 1
m 58 31 15 4 2 1 5
ISC-1T f 23 7 7 4 2 i 1 1
m 95 28 32 23 1 4 4 1 1 i
TOTAL f+m 186 73 56 31 3 7 10 2 2 2

patients, there were more reductions of a dose
used.' Generally, the palliative effect was poor
but similar after chemotherapy 1 and 2. There-
fore, we also discontinued the ISC Study IV
and recommended the individual chemotherapy
according to the most up-to-date recommenda-
tions, for instance the recommendations of in-
ternational Association for the Study of Lung
Cancer (IASLC).™

Discussion

The hypothesis to consider SCLC as a systemic
disease regardless the stage and to suggest that
there is no place for surgery in SCLC, seems
unjustified in the light of reports and our de-
monstrated results. The pTNM stage NoM, in
SCLC as well as in other histological subtypes
of lung cancers and in other carcinomas is a
reality. There were 38 patients with such a
stage involved in the ISC Study I, and 36
patients in the ISC Study II, treated at 23
independent cooperating hospitals in 9 different
countries. These patients are still alive and 47
of them are long term survivors of more than
5 years. These are reliable figures.

The importance of surgery seems convincin-
gly substantiated by the relatively high level of
the 5 year survival of 30% patients (of 27
patients) who were completely resected for
SCLC and reached to stage pTNyR(M,. With
the development of more effective chemothe-
rapy it becomes apparent that in patients treat-
ed with chemo- and radiotherapy a frequent
site of failure was the tumour bed or regional
lymph nodes. Thus, a more effective treatment

of local control it appeared to be needed. The
multimodality treatment starting with the
resection for the cure of SCLC can be seen as
another example of the concept that has led to
major progress in curing malignant diseases
during the last three decades. This concept of
combined treatment from the time of diagnosis
is of general importance, even though the num-
ber of suitable patients with SCLC may be
relatively small in one hospital, as the result of
limited activities in early diagnostic procedures.
Surgery with attention to cure at very early
stages is not enough because of the danger of
clinically undetectable micrometastases. Post-
operative chemotherapy appeared more effec-
tive than surgery alone.

Nevertheless, the initial complete surgical
resection of the localised stage of SCLC, follo-
wed by intensive postoperative chemotherapy,
is not the only viable option for patients with
an early stage of SCLC, since some of the
patients with incomplete surgical resection are
still alive (Figure 1). However, the results of
the initial complete surgical resection are much
better, both if compared with non surgical
treatments or the results of neoadjuvant preope-
rative chemotherapy.'® The results obtained in
patients with pT3;NoM, SCLC appear to be
satisfactory, even though only 3 such patients
are under observation, but 2 of them are still
alive 5 years after surgery.

Although the International Association for
the Study of Lung Cancer (IASLC) published
the consensus report about the positive role of
surgery for the patients with cTNM stage I, II
or IIIA,"” the use of initial surgical complete
resection followed by intensive postoperative
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chemotherapy is still not in common use. Only
a small number of reports have been published
during the last 5 years.'®"

The indication of surgery for pTN2 has been
extensively discussed for all lung tumours, since
this group of patients is quite large and involves
a great variety of prognoses. There are patients
without detected macroscopically but histologi-
cally proven discrete tumour cell infiltration in
mediastinal nodes. On another handthere are
patients with real bulky N2 disease. The result
presented in literature, as well as our own
results, lead to the conclusion that the indica-
tion for surgery should be handled for patients
with SCLC in the same way as for other histo-
logical subtypes of lung cancers. As long as the

primary tumour and regional lymph nodes --

also N2 - can be completely resected, such
surgery with curative intent should be perfor-
med whenever possible. Extended surgical pro-
cedures to allow complete resection of the
mediastinal lymph nodes should be followed by
aggressive chemotherapy. This contention is
supported by our observation of the 37 % 30-
month survival rate of the 27 patients whose
SCLC stage pTN2 was completely resected.
The inclusion of patients with operable N2
tumours should increase the number of evalua-
ble patients for more future studies. The inci-
dence of local recurrence at first relapse was
11/47 in our pTNO patients and 8/39 in pTN2.
It indicates the low influence of the surgical
procedures on local relapse rate.

Regarding the so called neoadjuvant preope-
rative chemotherapy, several critical aspects
have to be considered, namely, if the primary
tumour is localised at the very beginning of the
treatment. That may present a problem, the
case of fast growing tumours, which require
preoperative chemotherapy. The time lost can-
not be compensated through chemotherapy.
Most of the reports show that the proportion
of patients without any viable tumour cell after
initial chemotherapy is small. The rate of still
operable patients has also decreased. Patients
with mixed tumours, including non-small cell
elements, need surgery in any case. From the
psychological point of view it seems more en-

couraging for the patients to undergo initial
surgery, if the tumour is considered to be
operable. The tumour heterogenity seems to be
an important factor for treatment failures in
patients with SCLC. Further biological studies
might offer a better understanding of the fact
that most of the patients with SCLC do relapse
after initial effective treatment. For such inve-
stigations fresh tumour samples from surgical
specimens are needed, which is another advan-
tage of surgery as the first treatment modality.

Of 156 patients enrolled in our ISC Study
III, only 82 showed a response after the pre-
operative chemotherapy. Secondly, a high pro-
portion of responders have not received post-
chemotherapy surgery. It seems to be most
important that there is a relatively low survival
rate of the patients receiving surgery for
pTN2MO stages after preoperative chemothera-
py. This seems quite similar to the results
presented by Lad.?® Therefore, we nolonger
recommend preoperative neoadjuvant chemo-
therapy for SCLC and close the input for our
ISC Study III.

We conclude that presented data imply that
30 months- and 5-year survival rate of patients
with SCLC at pTNM stage 1, II and pT3NOMO
becomes substantially improved by initial com-
plete surgical resection and intensive postopera-
tive chemotherapy. The results are superior to
preoperative chemotherapy followed by adju-
vant surgery. As long as pTN2MORO SCLC can
be completely resected, surgery with an intent
to cure should be performed as the first step
of multimodality treatment. The indication for
surgery for SCLC should be the same as for
NSCLC. As surgery is not yet generally accep-
ted as the crucial first step of multimodality
treatment of SCLC, the intensification of co-
operation and/or independent studies are neces-
sary to confirm our promising results. Finally,
our results should be convincing enough to
stimulate future cooperation to get a substantial
number of patients in each of the different
prognostic subgroups, necessary for general re-
commendations. We strongly recommend full
attention to be paid to diagnostic procedures,
as these have been effective in Japa11.21 At
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least, such efforts are indicated for high risk
groups, which can be defined. With an increa-

sed

therapeutic efficacy and with an increased

number of longterm survivours, including cures,
measures for early diagnosis became even more
justified.
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