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Summary Small lung cancers frequently have been detected in mass screening
by computed tomography (CT) in recent years. Suitability of limited resection for
these small lung cancers remains controversial. One hundred patients who underwent
sublobular limited resection (wedge resection or segmentectomy) for lung cancer in
our hospital from 1981 to 2002 were analyzed retrospectively. From CT findings, tu-
mors were classified into twe groups; pure ground-glass opacity (PGGO) and non-PGGO.
Patients included 44 women and 56 men, and ages ranged from 40 to 92 years {mean,
71.0). Histologic types included 76 adenocarcinomas, 21 squamous cell carcinomas,
and 3 large cell carcinomas. Clinical stages included 83 stage IA and 17 stage IB.
By high-resolution CT, 27 tumors (27%) showed PGGO; at postoperative histopatho-
logic examination, all of these were localized bronchioloalveolar carcinomas. Diam-
eter of tumors showing PGGO was 9.3 + 3.5 mm (mean + 5.0.); that of non-PGGO
tumors was 21.2 £ 13.7 mm. Overall and lung cancer-specific 5-year survival rates in

all patients were 58.0 and 64.8%, respectively. Overall 5-year survival rate with small

adenocarcinomas (<20mm) was 93.7%, significantly better than 24.8% with larger

adenocarcinomas (P < 0.0001). No intrathoracic recurrence or distant metastasis has

been observed in PGGO tumors. For peripheral localized bronchioloalveolar carci-

noma showing PGGO, wedge resection appears to be the best operation. Definitive

study of more patients with longer follow-up is needed.

© 2003 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

tematic lymphadenectomy. However, suitability of
limited resection has been examined by several in-
vestigators. Qutcome of segmentectomy first was
reported in a large number of patients by Jensik
et al. [1] in the 1970s. They performed segmentec-
tomy for 168 stage | peripheral lung cancers, obtain-
ing a survival rate of 53% at § years after surgery;
this survival rate was comparable to that with

The present standard operation for primary lung
tancer is considered to be lobectomy with sys-
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lobectomy However, a later study [2] from the same
institution demonstrated a higher recurrence rate
with segmentectomy than with lobectomy i | stage
[ lung cancer. In that study, the rate of locoreglonal
recurrence was 22.7% (15/66) after segmentectorny
versus 4.9% (5/103) after lobectomy. A random-
ized controlled trial comparing limited resection
(segment or wedge) with lobectomy for‘ TINO
non-small cell lung cancer (NSCLC) was carned out
by the Lung Cancer Study Group [3] begmmng in
the 1980s.That study clearly found outcome with
limited resection to be inferior to that with lobec-
torny, in terms of both survival and locoregronal
recurrence. Since then, limited resection for stage
1A lung cancer generally has been avorded ex-
cept for patients with impaired cardiopulmonary
function.

On the other hand, small cancers with |diam-
eters less than 1cm frequently have been|found
in the periphery of the lung since introduction
of mass screening by computed tomography {CT)
in recent years [4—6]. Most such small cancers
are not detectable in chest radiopraphs; by CT,
they show ground-glass opacity {(GGO) [7” Most
of them are diagnosed pathologically as localized
bronchioloalveolar carcinoma or as atyp1cal ade-
nomatous hyperplasia (AAH) {8,9], a precancerous
lesion. Further, development of video- assisted tho-
racoscopic surgery (VATS) can permit relatwely
noninvasive wedge resection of small lung nod-
ules in a short operating time, which is partic-
ularly important for poor-risk patients [10—12}.
However, indications for sublobular resectmn and
curability of these small tung cancers by such
procedures still are controversial. Avordance of
excessive surgery for small lung cancers detected
by increasingly wide spread mass CT screemng will
become an important issue. We therefore sought
to identify the clinicopathologic character!stlcs
of lung cancers suitable for wedge resectlon by
retrospectively analyzing outcomes of patlents
with primary NSCLC removed by sublobular re-
section without systematic dissection of lymph
nodes.

2. Patients and methods

2.1, Patients

We analyzed consecutive 100 patients with primary
NSCLC initially treated at our hospital from Jan-
uary 1981 to December 2002 by wedge resectron or
segmentectomy without systematic dissection of
lymph nodes. Patients who underwent lobectomy
for primary lung cancer prior sublobular resec-

tion or who underwent sublobular resection as a
palliative operation for advanced disease were ex-
cluded from the present analyses. As 2051 patients
with NSCLC underwent surgery during this period,
those undergoing sublobular resection represented
100/2051 of cases (4.8%). Patients included 44

women and 56 men, and their ages ranged from.

40 to 92 years (mean, 71.0). The final histologic
diagnosis was determined from the resection spec-
imen. Histotogic types included 76 adenocarcino-
mas, 21 squamous cell carcinomas, and 3 large cell
carcinomas. All patients were staged according
to UICC (Union Internationale Centre le Cancer)
criteria [13]. Cases included 83 representing clin-
ical stage IA and 17, stage IB. By high-resolution
CT, 27 tumors (27%) showed pure GGO (PGGO}).
PGGO was defined as lesions with no solid com-
ponent in the tumor detected by high-resolution
CT [14,15]; this type of lesion has been referred
to as "'G type’’ in another report [16). The mean
follow-up period of all patients after surgery was
32.2 months.

2.2. Operation

Wedge resection or segmentectomy was performed
as a sublobular limited resection. Systematic dis-
section of lymph nodes was not performed in
any case. Wedge resection was performed for
97 patients and segmentectomy was performed
for three patients, considering both size and
anatomic location of the tumor. Informed con-
sent regarding possible elevated risk of locore-
gional recurrence and inferior survival rate after
limited resection was obtained from all patients
whose cardiopulmonary function was adequate to
permit lobectomy. VATS was performed in 62 pa-
tients, and.open thoracotomy was performed in
38 patients. For patients with severe pleural ad-
hesions or large tumors, open thoracotomy was
performed. Mortality in the postoperative period
was 2%.

2.3. Statistical tests

Significance of differences between groups was
evaluated using the nonparametric Mann—Whitney
U-test or the yZ-test as appropriate. The survival
rate was calculated by the Kaplan—Meier method.
Survival differences were compared using the
fogrank test as a univariate analysis. A multivari-
ate analysis also was carried out according to the
Cox proportional hazards modet in order to detect
independent risk factors. P < 0.05 was considered
significant.,
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3. Results

Clinicopathologic features of the patients are
shown in Table 1. Twenty-seven tumors (27%)
showed PGGO by high-resolution CT (Fig. 1). These
all were diagnosed histologically as locatized bron-
chioloalveolar carcinoma in resection specimens,
and none of these showed microscopic blood ves-
sel or lymph vessel invasion (Fig. 2}. Seventy-three
tumeors (73%) that included solid components of
varying extent by CT were defined as non-PGGO
tumors (Fig. 3). Patients with PGGO tumors were
significantly younger than those with non-PGGO
tumors. Although no statistical significance was
obtained, PGGO tumors were somewhat more
common in women than in men. Non-PGGO tu-
mors showed varjous histologic types and differ-
ent differentiation grades. In contrast, all PGGO
tumors were bronchioloalveolar carcinomas. Diam-
€ter of tumors showing PGGO was 9.3 % 3.5mm
(mean +5.D.), while that of non-PGGO tumors
was 21.2+13.7mm, a significant difference.
(P < 0.0001).

The distribution of the longest dimension of re-
sected tumars is plotted in Fig. 4. Seventy-three tu-
mors (73%) were 20 mm or less, while 36 (36%) were
10mm or less.

Reasons to perform sublobular resection in-
stead of standard lobectomy were small tumor

size in 36 patients, paor pulmonary function in
35, advanced age in 18, heart disease in 8, and
simultaneous multiple lung cancers in three. The
surgical margin was positive for tumor upon post--
operative histologic examination in nine cases.
Overall and lung cancer-specific 5-year sur-
vival rates in all patients were 58.0 and 64.8%,
respectively.

Survival rates in groups classified accarding to
various possible prognostic factors are shown in
Table 2. No survival differences were noted in
relation to gender or age. Overall survival with
squarnous cell carcinoma was significantly worse
than with adenocarcinoma (P =0.0382). Signifi-
cant overall survival differences were obtained for
size of tumor (<10mm versus >10mm, <20mm
versus >20mm, and <30mm :versus >30mm;
P =0.0384, P =0.0002 and P = 0.0047, respec-
tively) and degree of differentiation (well differ-
entiated [WD] versus moderately differentiated
[MD] and poorly differentiated [PD]; P = 0.0007).
Survival rates in adenocarcinoma are shown in
Table 3. Overall 5-year survival rate with small
adenocarcinomas (<20mm) was 93.7%, which
was significantly better than 24.8% with larger
adenocarcinomas (P < 0.0001, Fig. 5). The over-
all 5-year survival rate with WD adenocarcinoma
(81.2%) also was significantly better than in a
group combining MD + PD adenocarcinomas (30.7%,
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Fig. 1 Representative findings of high-resolution computed tomography (CT) shoWing a tumor with pure ground-glass
opacity (PGGO). The pathologic diagnosis of this tumor was bronchioloaiveolar carcinoma. :

P =0.0003; Fig. 6). When all patients were an-
alyzed together by multivariate analysis includ-
ing tumor size (<20mm versus >20mm)' and
degree of differentiation (WD versus MD-:-!PD),
both factors were independent significant predic-
tors for survival (P =0.0338 and 0.0364, respec-
tively).

The observation period after surgery for patients
with PGGO ranged from 1 to 64 months (mean,
25.4 ). Neither locoregional recurrences nor lung
cancer-specific deaths have been observed in this
group so far, though one patient died from other
disease, specifically rupture of an aortic aneurysm
{Fig. 7).

Fig. 2 As in the lesion shown here, the pathologic diagnosis in resection specimens of all pure ground-glass opacity
(PGGO) tumors in this study was bronchioloalveolar carcinoma without microscopic blood vessel or lymph vessel

invasion {hematoxylin and eosin; 200x).
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Fig. 3 Representative findings of high-resolution computed tomography (CT) showing a non-pure ground-glass opacity
{non-PGGO} tumors. A solid component can be seen at the center of the tumor,

4. Discussion

Screening for lung cancer using chest CT is be-
coming more prevalent, and small peripheral [ung
cancers are being detected more frequently, Most
of these lung cancers detected by chest CT but
not by radiography are approximately 10mm or
less in diameter; histologically, they are well dif-
ferentiated, bronchioloa[veolalr-type adenocarci-
nomas. The-typical appearance of these lesions
by high-resolution CT is so-called GGO, which re-
sembles focal fibrosis or inflammatory change. In
contrast, small lung cancers detected in chest ra-
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Fig. 4 Distribution of the longest dimension of the re-
sected tumor.

diographs include squamous cell carcinomas and
poorly differentiated adenocarcinomas, which form
solid nodules.

Because of a high incidence of intrathoracic re-
currences after wedge resection [2,17], this surgi-
cal method has been used mainly for patients who
could not tolerate lobectomy. However, we need
to re-evaluate the role of wedge resection in the
present era when many tiny peripheral lung cancers
are detected and relatively noninvasive VATS tech-
niques are commonly available [10,12]. In doing

1 -
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Fig. 5 An overall survival difference (P < 0.0001)
was found between smaller adenocarcinomas {<20mm;
n=160; open circles) and larger adenocarcinomas
(>20mm; n = 16; filled circles).
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tectomies) with those of 71 lobectomies for lung
cancer less than 1cm, and found that patients who
underwent lobectomy had significantly better sur-
vival and fewer recurrences than patients who had
wedge resection or segmentectomy. Landreneau

so, the group of patients for whom wedge resec-
tion is sufficient for cure must be identified. Miller
et al. [18] compared outcomes of 25 sublobutar
resections {13 wedge resections and 12 segmen-

l 7 3 L i 2. i 1 'l i
J L— ;
E 21 B ] o
g P=0.0003 o 8] P=0.0474 T
a 67 i Z
=1 6 L
5 Adenocarcinoma FE 4 "
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T T 1 T = T o- @ Nou PGGO p=T3 L
0 10 20 30 40 50 | 60 . . . , . .
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Fig. 6 An overall survival difference {P = 0.0003) was
found between well-differentiated (WD) adenocarcino-
mas {n = 50; open circles) and a group including moder-
ately—plus poorty—differentiated (MD + PD) adenocarci-
nomas (1 = 26; filled circles).

Fig. 7 An overall survival difference (P = 0.0474) was
found between pure ground-glass opacity {(PGGO) tumors
{n =27; open circles) and non-PGGO tumors {n =73

filled circles).
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et al. [19] analyzed pathologic stage 1A NSCLC for
which the patient underwent open wedge resection
(n = 42), video-assisted wedge resection (n = 60),
or lobectomy (n=117). At 5 years survival was
58% for patients with open wedge resection, 65%
for those with video-assisted wedge resection, and
70% for -those with lobectomy. They concluded
that this difference resulted from a significantly
greater rate of deaths unrelated to cancer in the 5
years following wedge resection. These two studies
failed to find clinicopathologic characteristics that
might define tumors suitable for limited resection.
In our present study, 93.7% 5-year survival was ob-
tained following wedge resection in patients with
WD adenocarcinomas less than 20 mm. Histopatho-
logic differentiation also is a significant prognos-

& tic factor. Kodama et al, [20] performed limited

resection for selected TING patients despite suffi-
cient pulmonary function to tolerate more exten-
sive surgery, and reported a S5-year survival rate

& of 93%.

Small tumor size alone probably is inadequate as

5 an indication for limited surgery. Ohta et al. [21]

found nodal micrometastasis in 21.7% (23/106) of
Patients with adenocarcinomas with diameters of
Zcm or less. However, when Noguchi et al. [22]
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analyzed cases by histopathologic type, localized
bronchioloalveolar carcinoma showed no lymph
node metastasis. In our 27 bronchioloalveolar
carcinomas showing PGGO, we have not yet en-
countered a locoregional recurrence or a distant
metastasis after wedge resection. These PGGO tu-
mors included 18 type A, 6 type B and 3 type C in
Noguchi’s classification [22]. Watanabe et al. [15]
also reported absence of cancer death or relapse
during median follow-up time of 32 months after
wedge resection of 17 bronchioloalveolar carcino-
mas showing PGGO. In addition, Nakata et al. [8]
found that none of 34 adenocarcinomas showing
focal GGO and measuring 2 cm or less in diameter
had lymph node involvement. Thus, we believe
that this group of adenocarcinomas is slow-growing
and relatively noninvasive. For instance, Hasegawa
et al. [16] reported a mean volume doubling time in

" PGGO tumors of 813 days, which was significantly

longer than in partly GGO tumors with a solid cen-
tral component (457 days) or in entirely solid nod-
ules (149 days). The higher growth rate presumably
reflects an increase in malignant biologic charac-
teristics during development of adenocarcinoma.
Accordingly, we believe that wholly PGGO tumors
are good candidates for VATS wedge resection




68

H. Nakamura et al.

without lymphadenectomy. To obtain definitive ev-
idence, a multi-institutional trial now is underway
with the sponsorship of the Japan Clinical Oncology
Group (JCOG 0201). In that study, nodal status in
clinical stage 1A adenocarcinoma including PGGO is
being examined by standard lobectomy and system-
atic lymphadenectomy. If absence of lymph node
metastasis is proven in PGGO tumors in this trial,
wedge resection for these lesions should become
accepted as standard surgery. !

in conclusion, relatively good outcome was
obtained by wedge resection for small (<20mm),
peripheral WD adenocarcinomas. VATS wedge re-
section for these tumors is an important option for
patients with impaired cardiopulmonary function.
However, since locoregional recurrence developed
in 4/60 (6.7%) of these patients in our study, we
still consider lobectomy to be the **gold standard’’.
For peripheral localized bronchioloalveolar carci-
noma showing PGGO, however, wedge resection
appears to be the best option. Study over a longer
follow-up period is needed, and larger numbers of
cases should be examined w1th respect to hrstologm
nodal status.
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A Clinicopathological Study of Resected
Adenocarcinoma 2 ¢cm or Less in Diameter
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Masahiro Tsuboi, MD, Harubumi Kato, MD, PhD, Soichi Akada, MD, PhD,-and

Shinya Okada, MD, PhD

Departments of Thoracic Surgery, Radiology, and Pathology, Tokyo Medical University, Tokya, fapan

Background. The biological behavior of small adeno-
carcinoma is different in each patient and these are
especially enormous differences when evaluating solid
tumors and nonsolid tumors.

Methods. A total of 159 adenocarcinomas 2 cm or less in
diameter were studied. Several clinicopathological fac-
tors were retrospectively analyzed,

Results. The diameter of the primary tumors was less
than1cmin 47 patients, 1-1.5 cm in 49 patients, and 1.5-2
€m in 63 patients, respectively. Almost all patients (147)
were pathologic NO and there were 12 node-positive
patients (7.5%). Lymph-node involvement was observed
in 1 patient with a tumor diameter measuring less than 1
cm and in 11 patients with a tumor diameter measuring
1-2 em. According to Noguchi’s classification, 33 patients
belonged to class A or B, 71 patients belonged to class C,

Lung cancer is the greatest cause of cancer-related
death in the world because most lung cancers are
detected at a late stage and curative treatment is not an
option. Nevertheless a cure rate of greater than 70% was
obtained in completely resected patients of stage I cancer
[1]. Prevention and early detection are thus essential with
regard to the reduction of lung cancer mortality. Adeno-
carcinoma is the most common type of lung cancer
arising from the peripheral lung parenchyma. Chest
x-ray surveys have been considered useful for early
detection. However if the lesions are located in a “dead
angle” on the chest roentgenogram film, such as behind
the aorta or heart, abnormalities may be overloocked.
Bronchioloalveolar carcinoma (BAC) seldom reveals ab-
normalities on chest roentgenogram because it grows
without destroying alveolar structure [2]. Helical com-
puted tomography (CT) screening has greatly increased
the sensitivity of cancer detection compared with that of
conventional chest roentgenogram screening {3-7]. A
prospective randomized trial comparing the lung cancer
mortality rate of a CT screening group with that of a
conventional chest roentgenogram screening group has
been conducted by the National Cancer Institute [8]. In
this respect, the biggest issue facing thoracic surgeons is
the treatment strategy for small cancers detected by CT
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and 55 patients belonged to class D, E, or F. The ratio of
ground-glass opacity (GGO) area in the main tumor in
high resolution computed tomography was classified
into two groups with a threshold of 50%. There were 44
patients with a GGO ratio of equal to or greater than 50%,
none of which indicated Iymph-node metastasis or tumor
recurrence during follow-up (5-year survival = 100%).
On the contrary among 115 patients with a GGO ratio
less than 50%, lymph-node involvement was indicated in
12 patients (10.4%} and the 5-year survival rate was 83.9%.
Conclusions. The biological malignancy of small ade-
nocarcinomas might be accurately evaluated by the pro-
portion of GGO area as well as the Noguchi classifica-
tion.
{Ann Thorac Surg 2004;78:1011—6)
© 2004 by The Society of Thoracic Surgeons

screening, including the possibility of limited resection.
BAC is known to exhibit a relatively nonaggressive na-
ture, therefore a favorable outcome can be expected after
curative operation [2, 9-12]. However patients with solid
images on chest CT tend to have invasive adenocarcino-
mas and their survival is definitely worse than that of
BAC [9-11). Pathologic classification of the tumor is
essential regarding the evaluation of the aggressiveness
of each patient [2] but postoperative pathologic findings
cannot exhibit a strong impact on the choice of treatment.

There are several reports indicating that the ratio of the
size of ground-glass opacity (GGO) and that of consoli-
dation on high resolution CT (HRCT) is strongly related
to the stage and prognosis of the cancer [10, 13-15}. Lung
cancers with a large GGO component tend to be BAC or
minimally invasive adenocarcinomas that exhibit favor-
able prognoses [10, 13-15). If a definition of peripheral
early cancer could be established, it would be useful with
regard to selecting optimal treatment for individual pa-
tients. For this purpose we retrospectively analyzed clin-
icopathological features of adenocarcinomas with a di-
ameter of 2 cm or less resected in our hospital between
1997-2002.

Patients and Methods

Patients

A total of 983 lung cancer operations were performed
from January 1997 to December 2002 at the Department
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Table 1. Patient Characteristics

Character
Age
Average 63
Minimum 40
Maximum 84
Sex
Male 67
Female 92
Smoking habit
Non-smoker 89
Smoker 70
Operative procedure
Lobectomy 112
Segmantectomy 20
Wedge resection 27

of Thoracic Surgery, Tokyo Medical University Hospital
(Tokyo, Japan). Among these, there were 168 patients
with peripheral adenocarcinomas less than 2 cm in di-
ameter as well as a total of 159 patients who had under-
gone high-resolution computed tomography (HRCT) and
in whom complete records were available for study
(Table 1). There were 67 men and 92 women ranging in
age from 40-84. There were 89 nonsmokers and 70
smokers. The primary lesions were detected by chest
x-ray in 115 patients: detection was determined by mass
survey or private general check-up in 81 patients, fol-
low-up for other diseases in 18 patients, and respiratory
symptoms in 16 patients. The other 44 patient’s lesions

Fig 1. Thin section computed tomographic scan of lung cancer de-
picting solid aftenuation and ground-glass opacity (GGO). The larg-
est aree of tumor (solid line) and solid attenuation (dotted line)
were decided based on this film. The proportion of GGO area to the
entire tumor was defined; GGO ratio = (maximum GGO ~ maxi-
wtuni consolidation)/maximum GGO. Max GGO (solid arrow);
Max consolidation (dotted arrow).

Ann Thorac Surg
2004;78:1011-6

were detected by chest CT performed by mass survey
program or private general check-up.

All patients underwent a physical examination and
blood examination, respiratory function test, electrocar-
dicgram, and chest radiography. Also, all patients re-
ceived helical CT of the chest preoperatively with 10-mm
thick continuous sections. HRCT images with 1-2 mm
slices of the primary tumors were then performed to
obtain the precise findings of GGO and consolidation of
the tumors. Histologic typing was diagnosed based upon
the classification of the World Health Organization
(WHO) and we also classified all of the patients into six
subtypes using the Noguchi classification. The staging of
patients was determined by the thoracic wall, node
involvement, and metastases (TNM) classification of the
International Union Against Cancer (UICC).

Lobectomy combined with systemic mediastinal
lymph-node dissection was performed in 112 patients
and limited surgery was performed in 47 patients. Of
these 47 patients, 37 received intentionally limited oper-
ation because of the nonaggressive appearance on HRCT
and the remaining 10 patients because of impaired con-
dition. Segmentectomy with mediastinal sampling was
performed in 27 patients and wedge resection without
nodal dissection was performed in 20 patients. Al pa-
tients that underwent wedge resection indicated pure
GGO or enormously GGO-dominant findings on HRCT
as well as being clinically nede negative.

CT Findings

In this study the ratio of the size of solid attenuation to
that of GGO was extensively analyzed. GGO was defined
as a hazy increase in lung attenuation without obscura-
tion of the underlying vascular marking. At least two
experienced chest surgeons and radiologists reviewed
the hard-copy films of HRCT and determined the maxi-
mal area of GGO and tumor. Discrepancies between
reviewers were resolved by consensus. The ratio area of
GGO to the area of primary tumor was calculated as
illustrated in Figure 1. Patients were divided into two
groups: those with a GGO ratio greater than 50% and
those with a GGO ratio less than 50%.

Pathology

Resected lungs were fixed in formalin and stained by
hematoxylin and eosin staining in a routine manner and
also stained with elastica van Gieson. Experienced pa-
thologists diagnosed the subtypes of primary tumors
according to the Noguchi classification as well as the
nodal status. The Noguchi classification is presented in
Table 2. Types A and B are considered to be noninvasive
cancers and types D, E, and F are considered to be
invasive cancer.

Statistics

We examined the relation of the proportion of GGO area
to maximal tumer size, stage, Noguchi classification, and
other prognostic factors. The y* test using StatView 5.0
(SAS Institute Inc, Cary, NC) was performed and the
differences were considered to be statistically significant
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Table 2. Tumor Size and Nodal Status
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Table 4. GGO Area and Noguchi Classification

Tumor Size NO N1 N2 GGO% A, B [ D,E F

1.0 cm or less (n = 47) 46 0 1 50 ¢ 25 17 2 44
1.0-1.5 cm (n = 49) 46 1 2 50 | 8 54 53 115
1520 cm (n = €3) 55 2 [

when the p value was less than 0.05. All patients were
periodically examined and the average length of fol-
low-up was 40 months. The 5-year survival curve was
obtained using the Kaplan-Meier method.

Results

A total of 159 patients were studied. The size was classi-
fied into three categories: 1 ¢cm or less, 1-1.5 em, and 1.5-2
¢m. There were 47, 49, and 63 patients, respectively.
There were 147 pathologic NO patients and lymph-node
metastasis was recognized in 12 patients (7.5%); N1in 3
patients and N2 in 9 patients. Table 3 lists the rate of
lymph-node involvement according to tumor size.
Lymph-node involvement was not indicated in 98% of
patients who had a tumor size of 1 cm or less, however
even in patients with tiny tumors, 2% indicated N2
disease. In patients who had a tumor size of 1 and 1.5 cm,
94% indicated no metastasis but 6% were either N1 or N2.
In patients who had a tumor size of 1.5 and 2 cm,
lymph-node involvement was recognized in 13%.

In this study the proportion of the size of GGO to that
of the tumor was extensively analyzed. We divided
patients into two categories according to how much of the
lesion consisted of GGO findings. According to these
criteria, 44 tumors consisted of greater than 50% of GGO
and 115 tumors consisted of less than 50% of GGO.
Patients with a GGO ratio of greater than 50% indicated
no lymph-node metastases. On the contrary all node-
positive patients indicated a GGO ratio of less than 50%
(Table 3). The relationship between the proportion of
GGO area on HRCT and the Noguchi classification is
indicated in Table 4.

Twenty-five out of 44 patients (76%) of types A and B
indicated a GGO component of greater than 50% on
HRCT. Seventeen out of 71 patients (24%) of type C
indicated greater than 50% GGO and the remaining 54
patients (76%) indicated less than 50% GGO. Fifty three
out of 55 patients {96%) of types D, E, and F tumors
indicated less than 50% GGO. A favorable correlation
between CT findings and the Noguchi classification was
recognized.

Table 3. GGO Area and T,N Status
GGO% T=1 1<T=5 15<T=2

50 1 18 16 10 44
50 ) 29 (1)° 33 (3 53 (8)° 115 (12)°

* The number in parentheses corresponds to the number of node-positive
cases.

GGO = ground-glass opacity.

GGO = ground-glass opacity.

The relationship between representative clinicopatho-
logical factors and the proportion of GGO area is indi-
cated in Table 5. According to the x* test, the ratio of
GGOQ area to that of the tumor is related to the tumor size
(p = 0.0135) and pathologic stage {p = 0.04). In particular
a significant relationship was obtained regarding the
pathologic features including Noguchi classification (p =
0.0001), vascular invasion, and lymphatic invasion .

Patients were followed-up in the outpatient clinic and
periodically received blood examinations, chest roent-
genogram, and chest CT. The median follow-up period
for all patients was 40 months. The overall 5-year survival
rate of patients studied was 88.0% (Fig 2), but it was 96.7%
in patients with tumors less than 1 cm in diameter, 81.6%
in patients with tumors between 1 and 1.5 cm, and 84.4%
in patients with tumors between 1.5 and 2 em (Fig 3).

The 5-year survival rate according to how much of the
lesion consisted of GGO findings was also analyzed. In
patients with tumors greater than 50% GGO, a 100%
5-year survival rate was obtained, but in patients with
tumors less than 50% GGO an 83.9% 5-year survival rate
was obtained (Fig 4)

The survival rate according to the Noguchi classifica-
tion is illustrated in Figure 5. A 100% 5-year survival rate
was obtained in types A and B, 97.4% in type C, and
67.1% in types D, E, and F, respectively, which was
statistically lower than the results of types A, B, and C.

Comment

Because of the increasing widespread application of
helical CT, the detected number of small lung peripheral
nedules has enormously increased [3-7]. In addition the
size of peripheral type adenocarcinomas has been
smaller on average when they were detected. This has
raised several issues: discerning how to discriminate

Table 5. Relationship Between Prognostic Factors and GGO
Ratio on HRCT

Prognostic Factor X p Value
Gender 0.162 0.687
Tumaor size 8.616 0.0135
p stage

lLor II-IV 4.168 0.0412
Noguchi classification

A, B, Cor DEF 14.442 0.0001
Vascular invasion 6.76 0.0093
Lymgphatic invasion 5.326 0.0206

GGO = ground-glass opacity; HRCT = high resolution computed tomog-
raphy.
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Fig 2. Five-year survival rate of adenocarcinoma less than or equal
to 2 cm was 88.0%.

malignant from benign nodules, the usefulness of CT
screening in diminishing lung cancer mortality, the op-
tima) intervention in patients who have small nodules,
and so on [16, 17]. The management of small cancers is a
particular concern of thoracic surgeons, because some of
these small cancers might be managed appropriately by
limited resection. As previously reported adenocarci-
noma tends to metastasize to the regional lymph nodes
even if small in size, Nearly 20% of adenocarcinomas less
than 2 cm in diameter were reported to be node positive
and 5% of adenocarcinomas less than 1 cm were also
considered as N1 or N2 disease [18-20]. The Lung Cancer
Study Group failed to demonstrate positive results with
regard to limited resection for clinical T1 lung cancers.
The limited surgery group indicated a local recurrence
rate of 56 times higher than the lobectomy group [21].
Thus lobectomy and locoregional lymph-node dissection
have been recommended as standard lung cancer proce-
dures. However if peripheral early cancer is properly
defined, such patients could be managed by lesser resec-
tion, which would be useful with regard to decreasing the
operative mortality and morbidity as well as enhancing
the performance status of the patients.

In our study 12 out of 159 patients (7.5%) exhibited
Iymph-node metastasis and even tumors measuring 1 cm
or less indicated lymph-node metastasis in 2% of pa-
tients. The 5-year survival rate did not indicate a statis-
tically significant difference between the three groups

1.0cm: 86.7% nadT

Yo
09 .
* E — »1.5cm, 2.0em:
] B44% nr6d
1.6cm, 1.6cm:81.8% n=d8
£0
« Patlont wtrlak i
1224 36 43 60 feonch)
a4 a0 D
n BEME ) LI R ] i
»15.28 62 52 @ B
(1]

] 10 20 30 “ 50 50 (Month)

Fig 3. Five-year survival rate according lo tumor size. Less than or
equal to 1 cnt = 96.7%, 1.0-1.5 cm = §1.6%, 1.5-2.0 cm = 84.4%.
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Fig 4. Five-year survival rate according fo the proportion of ground-
glass opacity (GGO) area. A GGO dominant patient indicated a
100% 5-year survival, whereas patients exhibiting & GGO aren less
than 50% indicated an 83.9% S-year survival.

according to tumor size in this study. There are reports
that 5%-8% of such tiny adenocarcinomas indicated
lymph-node metastasis [18, 22], Kondo reported 57 ade-
nocarc¢inomas measuring 1 cm or less, none of which
indicated lymph-node metastasis, and 49 revealed BAC
without destructive growth that were categorized as
nonaggressive tumors {23]. This demonstrates that the
indications of limited surgery cannot be determined by
size alone. In our study, 47 patients received limited
resection. Out of these, mediastinal lymph node or sam-
pling were performed in 20 patients and the rest of 27
patients received wedge resection without nodal dissec-
tion. Of these 27 patients stage migration may occur
because nodal status was not evaluated pathologically.
However these patients indicated pure GGO or over-
whelmingly dominant GGO findings on chest CT as well
as being clinically node negative. Such patients have
been reported to be free from lymph-node metastasis [10,
12-15, 20} and recurrence was not observed in any of
these patients by chest CT examination during follow-up.

AB:100% n=33
(%)

100 B 0. Sare———— ey
Ci97.4% n=T1
20
60
D,E,F:67.1% n=55
40 Patlent at risk
13324 )6 48 60 fmomtby)
20 AB 3 M 15 403
< 7L 52 40 2 NI
DEF 54 3% 24 N 4
0
o 10 20 30 40 50 60 (Month)

Fig 5. Five-year survival rate according to the Noguchi classifica-
tion. Noguchi A, B indicated a 100% 5-yenr survivel, type C indi-
cated @ 97.4% 5-year survival, and types D, E, and F, indicated a
67.1% S-year survival, respectively.
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Therefore we classified these patients as N0 in this study.
Noguchi classified small adenocarcinomas into six cate-
gories {types A-F) and this classification indicated a
favorable correlation with the biologically aggressive
nature of the tumor [2]. Types A and B are localized BAC
with or without foci indicating a collapse of alveclar
structures that are recognized to be noninvasive. Types
D, E, and F are poorly differentiated, tubular, papillary
type, respectively, and are invasive, Pathologic analysis
revealed that all type A and B patients were N0, however
25%-56% of type D, E, and F patients indicated lymph-
node metastasis [2]. Many thoracic surgeons postulated
that certain types of adenocarcinomas might be candi-
dates for limited resection and have sought for criteria of
“peripheral early cancer.” The Noguchi classification is
useful with regard to evaluating the aggressive nature in
individual patients, but this criteria is based on postop-
erative pathologic findings and could not have a strong
impact on the choice of treatment. Therefore we require
criteria that are available preoperatively to define early
minimally invasive cancers.

Increased amounts of collagenization or hyalinization
microscopically detected in the central fibrotic focus in
adenocarcinoma have been reported to influence the
prognosis and the smaller the central fibrosis, the more
favorable the prognosis [24, 25]. Suzuki reported that
central fibrosis in a tumor corresponds to consolidation
on HRCT. Thus the ratio of the area of GGO and that of
consolidation seems to be strongly related to nodal status
and stage [25].

In our study there were 12 N1 or N2 out of 159 patients,
in all of whom the proportion of the area of GGO to the
entire tumor was less than 50%. All patients with a ratio
of GGO greater than 50% survived without recurrence
during the follow-up peried, although patients with
GGO less than 50% indicated an 83.9% 5-year survival
rate. The proportion of the GGO area correlates well with
the Noguchi classification [26). There were 33 Noguchi
type A and B patients, 25 of which indicated a GGO area
of greater than 50% and 8, of which indicated a GGO area
of less than 50%. As for type D, E, and F patients, 53 out
of 55 indicated a low GGO% and only 2 patients be-
longed to the high GGO ratio group. A statistically
significant correlation was obtained between GGO% and
Noguchi classification but types A and B c¢ould be com-
pletely diagnosed by HRCT findings as they should be
the suitable indication of limited surgery. The S-year
survival rate of the high GGO group was 100% and the
5-year survival rate of the low GGO group was 83.9%.
Similar results were obtained by Matsuguma who com-
pared the preoperative HRCT findings with pathologic
results in 96 patients who underwent surgical resection
because of stage la cancers [14]. They determined that
patients in whom the proportion of GGO to the whole
tumor on CT was equal to or greater than 50% exhibited
no nodal metastasis or postoperative recurrence. Small
cancers with a high GGO ratio might be candidates for
limited resection and a large multicenter study is neces-
sary to confirm this postulate.

Limited resection has mostly been performed on pa-
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tients with poor pulmonary reserve. Intentional limited
surgery has not been common, particularly because lo-
bectomy has been considered to be the standard treat-
ment, which was confirmed by a randomized trial of the
Lung Cancer Study Group [21). However some successful
results regarding limited surgery for T1 N0 tumors were
published by Yamato who proposed limited resection for
BAC by employing intraoperative pathological examina-
tion to confirm the absence of nodal metastasis [27]. They
planned to convert limited resection to lobectomy if some
invasive signs were recognized by frozen section, Tsub-
ota performed extended segmentectomy for 55 patients
with peripheral cancers measuring less than 2 em in
diameter and only 1 patient locally recurred in whom N2
disease was not indicated during operation [28]. Nakata
performed thoracoscopic wedge resection for 33 pure
GGO patients with tumors measuring less than 1 cm and
no recurrence or metastasis was indicated during the
follow-up period [12]. However well-differentiated ade-
nocarcinomas or GGO-dominant tumors are considered
to be indolent and slow-growing, therefore a long-term
observation period is necessary to evaluate whether
limited surgery could be an alternative to lobectomy.

In this study the ratio of GGO and consolidation on
chest CT allows for the evaluation of the aggressive
nature of small adenocarcinomas. However further in-
vestigation is required in this area, especially to charac-
terize GGO on HRCT. Also genomic or proteomic studies
are necessary to provide the clues to discriminate tumors
with an indolent nature from those with an aggressive
nature. Comprehensive research including pathology
and molecular analysis will alter the conventional
method of management regarding tiny cancers, which
will be of great importance in daily practice.

The authors are indebted to Professor James Patrick Barron and
Assistant Professor Raoul Breugelmans of the International
Medical Communications Center at Tokyo Medical University
(Tokyo, Japan) for their review of this manuscript.
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Outcome of Surgery for Small Cell Lung Cancer -
Response to Induction Chemotherapy Predicts Survival
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Abstract

Background: The role of surgery for local centrol of small ceil
lung cancer (SCLC) is controversial. Methods: Sixty-nine consec-
utive patients who underwent complete resection of SCLC in our
hospital were reviewed. The patients included 62 men and 7
women. Clinical stage at the time of diagnosis was c-stages 1A
and B in 29, c-stagesllA and B in 12, e-stage I1IA in 21, and c-stage
B in 7. Results: Thirty-two patients received induction chemeo-
therapy, and 37 patients underwent initial surgery. The overall
response rate to induction chemotherapy was 71.9%. The survival
rate stratified by clinical stage at the time of diagnosis was 48.9%
for c-stage 1, 33.3% for c-stage I}, 20.2% for c-stage [11A, and 0% for

c-stage HIB. Downstaging after induction chemotherapy con-
ferred a survival benefit. Survival after lobectomy or bilobectomy
was better than after pneurnonectomy. Patients who recejved
adjuvant chemotherapy survived longer than patients who did
not. Conclusions: Surgery combined with chemotherapy is a
therapeutic option in selected patients with SCLC. Pathologic no-
dal status and response to induction chemotherapy are predic-
tors of survival.

Key words
Chemotherapy - lung cancer - surgery - survival - small cell lung
cancer

Introduction

Small cell lung cancer (SCLC} is considered a systemic disease,
because the potential for hematogenous and lymphogenic me-
tastases is high. At present, concurrent chemoradiotherapy for
limited disease (LD} and chemotherapy for extensive disease
(ED) are standard practice. About 30 years ago, a randomized
study by the British Medical Research Council [1] concluded that
radiotherapy alone for LD was superior to surgery. However, the
local recurrence rate after radiation therapy alone subsequently
was reported to be 18% to 69% [2]. The Veteran’s Administration
Surgery Oncology Group [3] reviewed data on 148 resected
SCLGs to evaluate the role of adjuvant chemotherapy in non-
small cell lung cancers {(NSCLCs)-and reported 2 59.5% S-year
survival rate for stage iA disease. Since then, several series look-

ing at the role of surgery for SCLC have been reported from differ-
ent institutions. The University of Toronto Lung Oncology Group
[4] treated 119 SCLCs with surgery and multi-modality therapy.
The overall 5-year survival rate in that study was 39%, and the
rates stratified by pathologic stage were 51% in stage 1, 28% in
stage II, and 19% in stage I1l. These survival rates were relatively
good and represent an acceptable outcome.

To define the role of surgery for SCLC, the Lung Cancer Study
Group [5] randomized cases of LD excluding stage I, to undergo
resection or not after 5 cycles of chemotherapy with CAV (cyclo-
phosphamide [CPA] + adriamycin [ADR] + vineristine IVCR]) fol-
lowed by radiation. In that study, surgery did not improve surviv-
al.
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At present, the role of surgery combined with chemotherap‘ay or
radiotherapy for local control of SCLC is still controversial. Even
when a radiographic complete response is obtained, up to 75%
of patients have residual viable cancer cells in the surgical speci-
men [6]. Also, residual chemoresistant NSCLC coexist with SCLC
in 10% to 25% of specimens resected after administration of che-
motherapy [7]. Therefore we believe that complete resection of
the primary tumor is indicated in some circumstances. In Ger-
many, a phase Il multicenter trial [8] to treat patients with ad-
vanced SCLC, stages IIB/IIIA, using combined modality the'rapy
including surgery, proved effective in achieving local control
and in increasing survival after complete resection. This is an en-
couraging outcome and validates the role of surgery for SCLC in
combination with chemotherapy or radiotherapy. We retrospec-
tively analyzed consecutive patients who underwent surgery for
SCLC in our hospital to better define the role of surgery in this
disease.

" Patients and Methods !
From January 1977 through December 2002, 79 patients under-
went resection of an SCLC in our hospital. The 69 patients in
whom complete resection was achieved were the subjects of this
study. Table 1 shows the ciinicopathologic characteristics of the
study group. The patients included 62 men and 7 women, age
range 39 to 79 years (mean, 62.2). Disease stage was determined
based on the American Joint Committee on Cancer criteria [9].
Clinical stages at the time of diagnosis were c-stages IA and B in
29, c-stages llAand Bin 12, c-stage A in 21, and c-stage B in 7.
Thirty-two patients received induction chemotherapy followed
by surgery, and 37 patients underwent initial surgery. Forty-
eight patients received adjuvant chemotherapy. In the induction
chemotherapy group, 62.5% (20/32) patients had c-stage 1A dis-
ease or higher stages. Conversely, only 22.6% (8/37) patients in
the initial surgery group had c-stage IlIA disease or higher. Me-
dian follow-up of patients alive was 65 months.

The survival rate was calculated by the Kaplan-Meier method.

Significance of the survival differences between groups was eval-
uated by the log rank test. A multivariate analysis was carried out
according to the Cox proportional hazards model to identify in-
dependent risk factors. p < 0.05 was considered significant.

Results |

Table 2 shows the therapy administered to the patients in this
study. Most patients (59/69, 85.5%) received chemotherapy be-
fore andfor after surgery. We used CPA-based chemother;py
{CPA 800 mg/m? on day 1, ADR 50 mgfm? on day 1, and VCR
1.4 mg/m? on day 1) until the mid-1980s, and platinum-analog-
based chemotherapy (cisplatin [CDDP] 80 mg/m? on day 1 and
etoposide [VP-16] 100 mg/m? on day 1, 3 and 5, or carboplatin
[CBDCA] 400 mg/m? and VP-16 100 mg/m? on day 1, 3 and 5)
after the mid-1980s as the standard regimen. The numbers of
cycles ranged from 1 to 6.

The overall radiographic response rate to induction chemother-

apy was 71.9% (23/32): there was complete response in 4
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Table 1 Demographics and clinical characteristics of patients who
underwent surgery for small cell lung cancer

Totol Induction chemo-  Initial surgery
=69} therapy (n=32) {n=37)

Gender

Male 62 28 34
Female 7 4 3

Age . o
Meqn +50 62.2£9.1 595+7.8 64.5%95
Clinical stage ‘

1A 15 1 14

B “14 5 10°

JA 1 1 0
- S { B R VB
A 21 15 6

mg o7 T s T i3

v 0 0 0
Pathp!bgr'cstage' R wlo =-'v"_j",-'-._".
1A 21 9 12
g - T4 5

HA 2 2
. KR f3 S5
A 16 9 7
s 07 g S
v 1 1 0
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Table 2 Combination chemotherapy regimens and surgery for
small cell lung cancer

Induction therapy (n=32)  Adjuvent therapy (n=48}°
Chemo. Chemo.+Rod. Chemo. Chemo. +Rad.

_.Cbb#dFlCBDOA- base@ [P 7
coop+ VP16 20 1 17

CBDCA+ VP16 3 1 13 0 .
CPA based ' ’ P e h
cav 5 2 1
Total 28 4 41

Chemo. = chemotherapy: Rad. = radiotherapy

CDDP = cisplatin; CBOCA = carboplatin; VP-16 = etoposide;

CPA = cyclophosphamide; CAV = CPA + ADR (adriamycin) + VCR (vincristine)
#Bothinduction and adjuvant therapy were performed in 21 patients.

(12.5%), partial response in 19 (59.4%), and stable disease in 9
(28.1%). Pathologic complete response was obtained in 3 cases
(9.4%). The surgical specimens contained small cell carcinoma
and another type of cancer, so-called combined small cel! carci-
noma [10], in 7.2% (5/69); combined small cell and adenocarci-
nomas were found in 3 and combined small cell and squamous
cell carcinomas in 2 cases.
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Fig.1 Comparison of Kaplan-Meier survival curves of patients with
small cell lung cancer stratified by clinical stage. The projected 5-year
survival rates were 48.9% for c-stage ! (n = 29, open circle), 33.3% forc-
stage Il (n=12, closed circle), 20.2% for c-stage A {n=21, open
square), and 0% for c-stage B {n~7, closed square). Survival differ-
ence between c-stage | and c-stage A was significant (p = 0.0349).
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Fig.2 Comparison of Kaplan-Meier survival curves of patients with
small cell lung cancer with and without pathologically proven lymph
node metastases. Survival of p-NO patients {n=36, open circle} was
significantly better than node-positive (p-N1-3) patients {n=33,
closed circle; p = 0.0001).
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Fig.3 Comparison of Kaplan-Meler survival curves of patients with p-
stage HIA small celt lung cancer stratified by clinical stage. Survival of
patients whose stage was underestimated precperatively (c-stage |
and IA, n = 5; open circle) was better than the rest of patients with p-
stage WA disease (c-stage IIB or higher, n=11; closed circle:
p=0.0087).

The surgical procedure was a lobectomy in 49 cases (71.0%), bilo-
bectomy in 9 cases (13.0%), and pneumonectomy in 11 cases
(15.9%). The overall S-year survival rate was 32.2%. The 5-year
survival rate stratifted by clinical stage at the time of diagnosis
was 48.9% in c-stage I, 33.3% in c-stage I, 20.2% in c-stage lIA,
and 0% in c-stage INB. Survival differences existed between c-
stage | and c-stage I11A, and between c-stage | and ¢-stage [IIB
(p=0.0349 and p = 0.0018, respectively; Fig. 1). The overall S-year
survival rate was 49.5% in p-stage I, 40.0% in p-stage II, 12.5% in
p-stage 1A, 10.0% in p-stage IlIB, and 0% in p-stage IV, A survival
difference existed between p-stage I and p-stage HIA, and be-
tween p-stage | and p-stage N8 (p=0.0004 and p=0.0007, re-
spectively).
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Fig.4 Comparison of Kaplan-Meier survival curves of patients with
smalt cell lung cancer who did and did not achieve pathologic down-
staging with induction chemotherapy. Survival with downstaging
(n=16, open circle) was better than without it {n=16, closed circle:

p=0.0312).

Survival of patients with postsurgical pathologic node-negative
{p-ND) disease (n=36) was significantly better than of patients
with node-positive (p-N1-3) disease (n=33, p=0.0001; Fig.2),
Also survival of patients with clinical node-negative {c-NO) dis-
ease (n=32) was better than of patients with clinical node-posi~
tive (c-N1-3) disease (n=37, p=0.0261). Survival of patients
with p-stage llIA disease whose mediastinal lymph node metas-
tases were underestimated preoperatively (c-sta ge I and IIA,
n=>5) was better than that of the other patients with p-stage HIA
disease {c-stage lIB or higher, n=11 J{p=0.0087)(Fig.3).

Pathologic downstaging occurred in 50% (16/32) of patients who
underwent induction chemotherapy, and a survival benefit was
obs_erved in the downstaging group {p=0.0312; Fig. 4). Survival
after lobectomy or bilobectomy (n =58} was significantly better
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Fig.5 Comparison of Kaplan-Meier survival curves of patients with

small cell lung cancer stratified by the surgical procedure. Survival

after lobectomy or bilobectomy {n =58, open circle) was significantly
better than after pneurnonectomy (n =17, closed circle; p = 0.0163).
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Fig.6 Comparison of Kaplan-Meier survival curves of patients with
small cell lung cancer who did (n=48, open drcle) and did not
{n =21, closed circle) receive adjuvant chemotherapy (p = 0.0025).
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Table 3 Site of first relapse after surgery for small cefl lung cancer as a function of pathologic disease stage

Pathologic stage
1A B HA s A s w Total
{n=21) {n=3) {n=4}) {n=8) fn=16) {n=10} {n=1)
Brain 1 1 1 2 5 2 T 13
Intrathoracic 1 0 1 1 3 3 0 12
Bone 1 7 0 2 1 .0 0 5
Liver 1 2 0 oo 0 0 0 3
Axillary lymph node 0 0 0 0 1 o o A
Total 4 4 2 5 13 5 1 34
|
than after pneumonectomy (n =11, p=0.0163; Fig.5). Survival of Discussion

patients who received adjuvant chemotherapy (n=48) wasf bet-
ter than of patients who did not receive adjuvant chemotherapy
(n=21, p=0.0025, Fig.6).

The surgical mortality was 5.8% (4/69), with 2 deaths due to
bronchogenic fistula and 2 due to pneemonia.

The first refapse site is shown in Table 3. In patients with p-s|tage
{ disease, relapse after surgery occurred in 8/30 patients (26.7%).
The first relapse site was liver in 3, brain in 2, bone in 2, and in-
tratheracic in 1. The frequency of intrathoracic relapse was 3.3%
(1/30). In more advanced p-stages, Il to IV, relapse occurred in
2739 patients (69.2%). The first relapse site in these patients
was brain in 12, intrathoracic in 11, bone in 3, and axillary lymph
node in 1. Thus, intrathoracic relapses were frequent (11/39,
28.2%) in advanced stages. |

Multivariate analysis of prognostic factors revealed that patho-
logic nodal status {p=0.0102), administration of adjuvant che-
motherapy {p=0.0039), and surgical procedure (p=0.0432)
were significant predictors of survival (Table 4).

Evaluating the role of surgery for SCLC is difficult for 2 number of
reasons. First, only a small number of patients present in rela-
tively early stages that can be treated by surgery. Second, a com-
parison between surgery and nonsurgical treatment in the same
disease stage is difficult because staging for most patients treat-
ed without surgery is based only on the LD/ED classification. LD

usuafly includes a very heterogeneous group of patients, stages

IA to HIB. Third, it is difficult to conduct prospective studies be-
cause a multi-institutional randemized controlled study would
take a long time to enroll an adequate number of surgical candi-
dates to achieve statistical significance. Thus, retrospective anal-
yses are still essential to advance our understanding of the role of

surgery in SCLC.

The main advantage of surgery for SCLC is complete local control
of the disease [11]. Even when a complete response is obtained
by chemoradiotherapy for LD, the local relapse rate is still 20%
to 70% (12-14). In our study, local relapse after surgery de-
pended on the postsurgical p-stage. In p-stage I, we found that
the incidence of intrathoracic recurrence was only 3.3%, whereas
it was 28.2% in higher stages. Thus, lymphogenic spread in ad-
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Table 4 Multivariate analysis of prognostic factors in patients with small cell lung cancer

Surgical procedure (pneumonectomy vs, lobectomy or bilobectomy)

Prognostic factors P value Hazaord ratio sxa
Gender {male vs. female) 0.94 1.855 0.620-5.556
Age (=62 vs. <62) 0.1104 1741 0.881-3.438
Pathologic N factor {NT -3 vs. NO) 0.0102 2.409 1.232-4.M
Adjuvant chemotherapy (done vs. not done) 0.0039 0.404 0.218-0.748
0.0432 2.528 1.028-6.215

€l = confidence Interval

vanced stages makes complete local elimination of cancer cells
by surgery unlikely. In addition, survival after prieumnonectomy
was significantly worse than after lobectomy or bilobectomy,
and survival of patients with clinical or pathologic lymph node
involvement was significantly worse than without lymph node
involvement.

The 5-year survival rate after surgery for p-stage I disease ranges
2 from 22% to 67%, and that for p-stage Il ranges from 17% to 50%
2 [15-17). Reported survival in p-stage HIA or higher varies
greatly, from 0% to 55.5% 15,18 - 20}. The randomized study by
the Lung Cancer Study Group [5] showed that surgery does not
prolong survival in c-stage IIIA SCLC even in patients who under-
go induction therapy. Although 19% of resected tumors showed
complete pathologic response, this good response to chemother-
apy did not improve the survival. However, in our study, patho-
logic downstaging did predict improved survival, Thus, we be-
lieve pathologic downstaging may be a selection criterion for
identifying surgical candidates. Evaluation of the residual tumor
cells by positron emission tomography (PET) or by lymph node
sampling by mediastinoscopy after induction chemotherapy are
alternate strategies.

In conclusion, a 32% overall 5-year survival was obtained in se-
lected patients with SCLC who underwent surgery. Survival after
surgery clearly depended on disease stage. Nodal status and
pathologic downstaging after induction therapy predict survival.
Arandomized study is needed to identify surgical candidates.
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