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Background. The therapeutic strategies for non-small cell
lung carcinoma (NSCLC) with N1 and N2 disease differ
remarkably. Debate exists about the definition of the bor-
derline between N1 and N2 stations. This study evaluated
the prognostic effect of N1 disease, especially focused on
the significance of the main bronchial node (No. 10) vs N2
disease.

Methods. The records of 1601 patients who under-
went complete pulmonary resection for NSCLC were
reviewed to examine the clinical features of lymph nodal
involvement.

Results. There were 1086 patients (67.8%) with pNO0
disease, 202 (12.6%) with pN1, and 274 (17.1%) with pN2
disease; overall 5-year survival rates were 74.7%, 56.1% and
28.9%, respectively (p < 0.001). Overall 5-year survival rates
were 60.2% in hilar N1 and 49.6% in intralobar N1. Overall

taging of lung cancer based on the T N M classification
is the method internationally accepted for the clinical
setting of the disease to evaluate the prognosis, decide
appropriate management, and analyze the results of treat-
ment. The current T N M classification was initially pro-
posed by Mountain in 1986 [1] and revised in 1997 [2].
Although this staging classification has been accepted,
the anatomic definition of lymph node location—
especially the boundary between N1 and N2 stations—
has not been completely accorded. Currently, some vari-
ations of the lymph node map can be found, and thus
considerable discordance exists regarding the designa-
tion of sites among investigators in the United States,
Europe, and Japan [3]. The American Joint Committee on
Cancer (AJCC) [4], Naruke and colleagues [5], and The
American Thoracic Society (ATS) [6] introduced the
concept of lymph node maps in 1973, 1978, and 1983,
respectively.
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5-year survival rates were 58.6% in N1 without node 10 and
35.1% in N1 with node 10. A significant difference was
observed between NO and N1 without node 10 (p < 0.001),
and N1 without node 10 and N1 with node 10 (v = 0.033);
however, the difference between N1 with node 10 and N2
was not significant. The status of node 10 involvement was
an independent prognostic factor of pN1 patients, as well as
age and gender.

Conclusions. Patients with node 10-positive N1 disease
have an unfavorable prognosis, and the disease behaves
like N2 disease. The definition of clear borderline be-
tween N1 and N2 is mandatory to achieve a uniform
classification map. This study offers further information
for clinical and therapeutic purposes.

(Ann Thorac Surg 2009;88:1583-8)
© 2009 by The Society of Thoracic Surgeons

The Mountain and Dresler modification of the ATS
(MD-ATS) map was promulgated in 1997 [2]. Mountain
and coworkers defined the boundary between N1 and N2
at the pleural reflection. The Naruke-Japanese map did
not mention pleural reflection, however; they defined the
lymph node station in relation to the bronchial tree and
mediastinal structures [5, 7). The main discrepancy be-
tween these two maps is that the Narke-Japanese map
considers lymph nodes around the main bronchus and in
the subcarinal space among the inferior border of the
main bronchus to be station 10 (N1), whereas most of
those are labeled as station 4 or 7 (N2) in the MD-ATS
map [8].

A rational approach to the management of lung cancer
requires accurate staging to plan the most appropriate
treatment and to estimate the prognosis. Patients with
pathologically proven N2 are no longer indicated for
initial resection. Chemotherapy, chemoradiotherapy, or
induction therapy, followed by resection, is the standard
treatment of choice [9, 10]. Because the therapeutic strat-
egies for patients with N1 and N2 disease differ greatly,
the boundary between N1 and N2 stations where metas-
tasis is confirmed pathologically is most essential. More-
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over, these discordant classifications may lead to a non-
univocal staging, rendering the comparison of different
clinical studies difficult. Therefore, we need to define the
boundary of lymph node location more precisely and
reach consensus on the basis of the most recent evidence.

We reviewed the records of patients with completely
resected non-small cell lung cancer (NSCLC) to examine
the clinical features of lymph nodal involvement. The
purpose of our study was to evaluate the prognostic
impact of N1 disease, with a special focus on the signif-
icance of involvement of the main bronchial node (No.
10) compared with N2 disease.

Patients and Methods

Of 1601 patients who underwent complete pulmonary
resection for NSCLC from 1990 to 2004 at Tokyo
Medical University, 202 pN1 patients (12.6 %) without
distant metastasis were the focus. Data collection and
analyses were approved, and the need for obtaining
informed consent from each patient was waived by the
Institutional Review Board.

All of those patients underwent lobectomy or pneumo-
nectomy with systemic lymph nodal dissection of the
hilum and mediastinum. The histologic tumor type was
determined according to the World Health Organization
classification. Staging was determined according to the
international T N M staging system [2]. All dissected
lymph nodes were pathologically examined and classi-
fied according to anatomic location by the numbering
system of Naruke and colleagues [5].

The station of N1 lymph nodes were classified main
bronchial lymph node as No. 10, interlobar as No. 11, lobar
bronchial as No. 12, segment bronchial as No. 13, and
subsegmental as No. 14. N1 lymph nodes were generally
classified into two groups as follows, hilar lymph nodes as
No. 10 and 11, and intralobar lymph nodes as No. 12, 13, and
14. We further classified N1 lymph nodes involvement into
two groups: pN1 disease who were No. 10-positive as the
No. 10+ N1 group, and pN1 disease who were No. 10-
negative as the No. 10— N1 group. Single-station metastasis
was defined as involvement of only one station, whereas
multiple-station metastasis was defined as involvement of
more than one station.

For staging, all patients underwent a physical exami-
nation, chest roentgenogram, computed tomography
(CT) imaging of the thorax, brain, and upper abdomen;
bone scintigraphy, and bronchoscopy. The tumor
marker, carcinoembryonic antigen (CEA) was also exam-
ined preoperatively. Serum CEA levels were measured
using Latex photometric immunoassay (Mitsubishi
Chemical Medience, Tokyo, Japan), and the upper limit
of normal serum CEA levels was 3.0 ng/mL according to
the manufacturers.

After resection, the patients were examined at 3-month
intervals for 3 years, at 6-month intervals for the next 2
years, and thereafter at 1-year intervals in general. The
evaluations included physical examination, chest roent-
genogram, CT of the chest, and tumor marker measure-
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Table 1. Clinicopathologic Profiles of Patients With pN1 and
pN2 Non-Small Cell Lung Cancer, 1990 to 2004

. pN1 pN2

Variable (n = 202) (n =274)
Age, median (range), y 64 (31-82) 65 (25-87)
Gender, No.

Male 158 193

Female 44 81
pT status, No.

T1 72 63

T2 99 153

T3 19 31

T4 12 27
Location, No.

Right 117 176

Left 85 98
Histology, No.

Adenocarcinoma 94 178

Squamous 84 68

Large 14 20

Adenosquamous 3 3

Other 7 5

" Operation, No.

Pneumonectomy 25 36

Lobectomy 177 238
Serum CEA, medijan (range) 3.0(1.0-213.5) 2.0 (1.0~140.0)

ng/mL

178

CEA = carcinoembryonic antigen.

ment. Abdominal and brain CT as well as bone scintig-
raphy were done each year.

Patients with cancer recurrences were carefully di-
vided into two groups according to the site of initial
relapse: locoregional or distant. Locoregional recurrence
was defined as any recurrent site within the ipsilateral
hemithorax, mediastinum, or supraclavicular lymph
nodes. All other sites of recurrence were considered
distant metastases.

Survival was calculated by the Kaplan-Meier method,
and differences in survival were determined by log-rank
analysis in which the initial day of treatment was the day
of operation. The cause of death was recorded as cancer-
related, due to other diseases, or unknown. Deaths that
were not because of cancer were censored. Multivariate
analysis of clinicopathologic factors was performed using
the Cox proportional hazard regression model. A value of
p < 0.05 was considered statistically significant. Hazard
ratios (HR) and 95% confidence intervals (CI) are
presented.

Results

Demographics

Of 1601 patients who underwent complete pulmonary
resection for NSCLC from 1990 to 2004 at Tokyo

Medical University, lymph node involvement was rec-
ognized in 1086 (67.8 %) as pNO, 202 (12.6 %) as PN1,
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Table 2. Survival at 5 Years in Patients with pN1 Non-
Small Cell Lung Cancer According to Prognostic Factors,
1994 to 2002

Patients, 5-Year
Variables No. Survival, % p Value
Age, years
<65 105 63.4 0.006
=65 97 485
Gender
Male 158 50.7 0.007
Female 44 78.0
pT status
T1 72 58.7 0.319
T2/T3/T4 130 54.8
Location
Right 117 56.3 0.858
Left 85 56.0
Histology
Adenocarcinoma 94 55.7 0.830
Not adenocarcinoma 108 56.4
Operation
Pneumonectomy 25 46.4 0.303
Lobectomy 177 575
Serum CEA, ng/mL
<3.0 115 54.7 0.662
=3.0 45 56.7
pN1 status
Intralobar® 124 60.2 0.146
Hilar® 78 49.6
No. 10— 181 58.6 0.033
No. 10+ 21 351

2No. 12, 13, 14 lymph node metastasis.  ®No. 10, 11 lymph node

metastasis.

CEA = carcinoembryonic antigen.

and 274 (17.1 %) as pN2 disease. The 202 pN1 patients
(158 men, 44 women) were a median age of 64 years
(range, 31 to 82 years). Operative procedures included
177 lobectomies and 25 pneumonectomies. The histo-
logic classification was adenocarcinoma in 94 patients,
squamous cell carcinoma in 84, large cell carcinoma in
14, adenosquamous in 3, and others in 7. The median
value of preoperative serum CEA was 3.0 ng/mL
(range, 1.0 to 213.5 ng/mL) (Table 1).

The distribution of pathologic T status was 72 pT1, 99
pT2, 19 pT3, and 12 pT4. The mean value of preoper-
ative serum CEA was 3.0 ng/mL (range, 1.0 to 213.5
ng/mL). Among 202 patients with p-N1 disease, 124
had metastasis of intralobar nodes but not hilar nodes.
Patients with hilar N1 nodes metastases were further
categorized as 21 with No. 10+ N1 disease and 181 with
No. 10— N1 disease (Table 2).

Prognosis

The median follow-up for survivors was 55 months
(range, 1 to 200 months). The survival curves for the 1086
pNO, 202 pN1, and 274 pN2 patients are shown in Figure
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Fig 1. Kaplan-Meier curves show cumulative survival of patients
undergoing complete resection for non-small cell lung carcinoma
according to pathologic nodal status.

1. The overall 5-year survival rates were 74.7%, 56.1%,
and 28.9%, respectively, and this difference was statisti-
cally significant (p < 0.001).

The association of various prognostic factors was ex-
amined by univariate analysis in 202 pN1 patients. Age
and gender had a significant effect on survival (p = 0.006
and p = 0.007, respectively). The 21 No. 10+ N1 patients
had significantly worse outcome than the 181 No.10—
patients (p- = 0.033). The overall 5-year survival of No.
10+ N1 patients was 35.1%, which was similar to that of
pN2 patients (28.9%; Fig 2; Table 2). However, there was
no significant difference in survival when pN1 patients
were divided into hilar N1 (No. 10 and No. 11; n = 78) and
intralobar N1 (No. 12, 13, and 14; n = 124; p = 0.146; Fig
3). There were also no significant differences on survival
between the 156 patients with pN1 disease who had
single-station metastasis and the 46 with multiple-station
metastasis (p = 0.742; data not shown). This result im-
plied that lymph node involvement of No. 10 is a poor
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Fig 2. Kaplan-Meier curves show cumulative survival of patients
undergoing complete resection for pN1 non-small cell lung carci-
noma according to pathologic nodal status. Disease was classified as
pNO, intralobar pN1, hilar pN1, and pN2. (Intralobar = No. 12, 13,
14 regional lymph nodes; hilar = No. 11, 10 regional lymph nodes.)
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Fig 3. Kaplan-Meier curves show cumulative survival of patients
undergoing complete resection for pN1 non-small cell lung carci-
noma according to pathologic nodal status. Disease was classified as
pNO, pN1 without No. 10 lymph nodes metastasis, pN1 with No. 10
lymph nodes metastasis, and pN.

prognostic marker in pN1 patients compared with No. 10
and No. 11 hilar lymph nodes. In multivariate analysis,
the status of No. 10 lymph node involvement was an
independent prognostic factor of pN1 patients as well as
age and gender (HR, 1.933; 95% CI, 1.089 to 3.430; p =
0.024; Table 3).

We evaluated postoperative cancer recurrence in 100
pN1 patients for limited period, from 1996 to 2002, and 43
(43.0%) had cancer recurrence. Detailed data on cancer
recurrence were not available for 6 patients. The initial
relapse site was analyzed in the remaining 37 patients.
The recurrences were locoregional in 10 (27.0%) and
distant in 27 (73.0%). No statistical difference was ob-
served in the distribution of the site of recurrence,
locoregional or distant, between No. 10+ N1 and No. 10—
N1 patients. Locoregional relapse occurred in 2 No. 10+
N1 patients (33.0%) and distant metastasis occurred 4
patients (67.0%). For those without No. 10 lymph node
involvement, locoregional relapse occurred in 8 patients
(25.8%) and distant metastasis in 23 (74.2%). The lung was
the most common site for distant metastasis in both
groups (data not shown).

Comment

During the past 30 years, different types of lymph node
maps have been proposed. The distinction of lymph node
stations is a most crucial topic that is still not entirely
resolved by many lung cancer surgeons. One of the most
significant problems concerning lymph node involve-
ment under debate among thoracic oncologists is the
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definition of the borderline between N1 and N2 stations,
which must be clarified, because this discordance could
distort therapeutic strategies and stages reported in dif-
ferent studies.

In Naruke’s map, lymph nodes in the subcarinal
space along the inferior border of the mainstem bron-
chus are station No. 10 [5], whereas in MD-ATS map,
these are labeled as level 7, hence N2 nodes [8]. The
borderline between the N1 and N2 station is not clearly
defined in Naruke’s map. The No. 10 station is defined
simply as “nodes around the main bronchus,” and
adjacent No.4 and No.7 were defined as “nodes at the
tracheobronchial angle” and “nodes below tracheal
carina,” respectively [7].

In the MD-ATS map, the pleural reflection was set as a
clear borderline for N1-N2 stations [8], with N1 nodes as
those located distal to the mediastinal pleural reflection
and within visceral pleura. This definition involves the
proximal part of the hilar lymph nodes being classified
within the N2 category because the proximal part of the
mainstem bronchus lies within the mediastinal pleural
envelope. However, concerning the borderline between
N1 and N2 station, Asamura and colleagues [11] reported
that the pleural reflection is recognized as a plane rather
than as a line, and the reflecting line can be easily moved
by retracting the lung anteriorly or posteriorly.

Some patients considered to have T1 2N1 M0 stage II
disease in Japan would be considered to have T1 2N2 M0
stage IIIA disease in all other countries. This difference in
nodal diagnosis might be a cause of staging migration.

In this study, we used Naruke’s lymph node map to
review the records of 1601 consecutive patients who had
undergone complete resection for NSCLC. We also ex-
amined the spread pattern of lymph node metastases and
investigated the outcome according to the level of the
involved nodes.

Some investigators reported hilar lymph node metas-
tasis is a significant unfavorable prognostic factor in p-N1
disease [12-18]. First, we divided N1 lymph nodes into
two stations as follows, hilar lymph nodes (No. 10 and 11)
and intralober lymph nodes (No. 12, 13, and 14). How-
ever, the difference in survival between hilar N1 and
intralobar N1 was not significant.

Second, we further categorized patients with hilar N1
node metastases as those with and those without main
bronchus node (No. 10) involvement. Among the 202
p-N1 patients, the 21(10.4%) identified with No. 10-
positive N1 disease had a significantly worse prognosis
than those with No. 10— N1 disease (p = 0.031). More-
over, the overall 5-year survival of patients with No. 10+

Table 3. Factors Influencing Survival in Patients With pN1 Non-Small Cell Lung Cancer by Multivariate Analysis

Variables Favorable Unfavorable OR (95% CI) p Value
Gender Female Male 2.109 (1.152-3.862) 0.016
Age, y <65 =65 1.771 (1.188-2.639) 0.005
No. 10 LN involved Negative Positive 1.933 (1.089-3.430) 0.024

CI = confidence interval, LN = lymph node; = OR = odds ratio.
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N1 disease was 35.1%, which was similar to the 28.9%
survival in N2 disease. Multivariate analysis demon-
strated that No. 10 lymph node involvement was one of
the independent prognostic factors of pN1 patients as
well as age and gender. Although the number of patients
who were No. 10+ in this study is relatively small, we
found that pN1 with No. 10+ disease behaves like a more
advanced stage. Matsuoka and colleagues [19] reported
the same results, including multivariate analysis, as ours
concerning the survival benefit for the N1 disease with or
without No. 10 involvement.

Several authors reported that the mode of metastasis in
interlobar N1 tended to resemble that of NO, whereas
that of hilar N1 behaved like N2 disease [12, 13, 15, 17, 18];
however, the modality of recurrence in our study for the
limited period was not affected by the level of pN1
involvement. Our result that distant metastasis was pre-
dominant in the recurrent pattern over locoregional
recurrence in p-N1 patients implies that nodal involve-
ment might be a surrogate marker for distant metastasis,
even if the site of metastasis is the interlobar lymph
nodes.

Previous studies suggest that multiple levels of N1
stations are associated with a worse outcome than single-
level disease [14, 20-23]. We were unable to identify the
differences. Concerning the prognostic effect of the num-
ber of involved N1 stations, which may be one of the
strong predictable factors for poor survival, it is possible
that these analysis did not include enough patients to
lead to a valid conclusion.

When taken together, the discrepancy between the
Naruke map and the MD-ATS map might contribute to
borderline cases between N1 and N2, such as multiple-
station N1 disease or hilar N1 disease. The staging
committee of the International Association for the Study
of Lung Cancer (IASLC) is proposing a new international
lymph node map that provides very precise definitions of
the anatomic boundaries of each lymph node station and
reconciles the differences between the Naruke map and
the MD-ATS map [22].

The nodes around the junction of the hilum and
mediastinum are key points at issue. Indeed, one of the
most important problems is to decide whether the main
bronchus nodes belong to the N1 or N2 station in relation
to prognosis as well as anatomy. In this study, we found
a difference in survival among patients with nodal me-
tastasis up to either station 11 or station 10, whereas
survival did not differ among patients with nodal metas-
tases up to either station 10 or N2 station. This result
suggested that nodes could be designated as intermedi-
ate between N1 and N2 and that there might be a
borderline between N1 and N2 nodes around the main
bronchus in accordance with the Naruke map. Moreover,
our study demonstrated that the involvement of main
bronchial nodes has a prognostic significance similar to
that of single-station N2 and could be considered as an
early N2 disease.

We fervently hope to have a single, accurate map of
lymph node stations that can be used universally. Oth-
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erwise, it will be difficult to make progress in therapeutic
strategies for lung cancer.

In conclusion, survival in patients with pN1 disease
differs according to the type of lymph node involvement.
Patients with No. 10 involvement have an unfavorable
prognosis, and the disease behaves like N2 disease. The
definition of a clear borderline between N1 and N2 is
mandatory to achieve a uniform classification map. Further
clinical studies may give more accurate information about
the real prognostic value of No. 10 involvement to improve
the clinical assessment and therapeutic strategies.

We are indebted to Professor J. Patrick Barron of the Interna-
tional Medical Communication Center of Tokyo Medical Uni-
versity for his review of this manuscript.
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Center, a website that allows STS members to participate
in change in Washington, DC. This easy, interactive,
hassle-free site allows members to:

® Personally contact legislators with one’s input on key
issues relevant to cardiothoracic surgery
® Write and send an editorial opinion to one’s local media
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® E-mail senators and representatives about upcoming
medical liability reform legislation

® Track congressional campaigns in one’s district—and
become involved

® Research the proposed policies that help—or hurt—
one’s practice

® Take action on behalf of cardiothoracic surgery

This website is now available at www.sts.org/takeaction.
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ARTICLEINFO ABSTRACT
Article history: We examined the impact of pretreatment neutrophil count on survival in patients with
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Received in revised form 14 January stage IIIB or IV NSCLC from a randomised controlled trial were evaluated. The effects of
2009 pretreatment peripheral blood neutrophil, lymphocyte and monocyte counts and neutro-
Accepted 16 January 2009 phil-lymphocyte ratio on survival were examined using the proportional hazards regres-
Available online 21 February 2009 sion model to estimate hazard ratios after adjustment for covariates. The optimal cut-off
value was determined by proportional hazards regression analysis with the minimum P-
Keywords: value approach and shrinkage procedure. After adjustment for prognostic factors, the pre-
Prognostic factors treatment elevated neutrophil count was statistically significantly associated with short
Neutrophil count overall (P=0.0008) and progression-free survival (P =0.024), whereas no association was
Non-small-cell lung cancer found between prognosis and lymphocyte or monocyte count. The cut-off value selected

for neutrophil count was 4500 mm™? (corrected hazard ratio, 1.67; 95% confidence interval
(CI), 1.09-2.54). The median survival time was 19.3 months (95%CI, 16.5-21.4) for the low-
neutrophil group (<4500 mm™2, n=204) and was 10.2 months (95%CI, 8.0-12.3) for the
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high-neutrophil group (>4500 mm™, n=184). We confirmed that pretreatment elevated
neutrophil count is an independent prognostic factor in patients with advanced NSCLC
Teceiving modern chemotherapy. Neutrophil count is easily measured at low cost, and it
may be a useful indicator of patient prognosis.

© 20089 Elsevier Ltd. All rights reserved.

1. Introduction

The prognosis for patients with advanced non-small-cell lung
cancer (NSCLC) (TNM stage IIB with a positive pleural effu-
sion, or stage IV) has improved with recent advances in sys-
temic chemotherapy, but still remains poor, with a median
overall survival time between 4 and 15 months.’ Prognostic
factors identified in previous studies include tumour stage,
performance status (PS), weight loss, sex, plasma lactate
dehydrogenase (LDH) level and the presence of bone, liver
or skin metastases.? Although novel immunological and his-
tological biomarkers have been identified, these are often
time-consuming to measure, and this is not part of the stan-
dard practice.

It is now evident that inflammatory cells in the tumour
microenvironment have significant effects on tumour develop-
ment.>® Elevation in the pretreatment neutrophil count has
been proposed as a prognostic factor for poor survival in pa-
tients with metastatic renal cell carcinoma,”® and elevated
neutrophil, monocyte or leucocyte count has been associated
with poor survival in patients with metastatic melanoma.?®1?
A high-neutrophil-lymphocyte ratio may be related to poor
prognosis in patients with colorectal cancer*?and in those with
advanced gastric cancer.® The European Lung Cancer Working
Group found that the high-neutrophil count was an indepen-
dent prognostic factor for poor survival in patients with unre-
sectable advanced NSCLC™ and in those with small-cell lung
cancer.’® A retrospective study found that neutrophil count
was of prognostic value in patients with lung cancer.¢

The aim of this study was to examine and confirm the im-
pact of pretreatment peripheral blood neutrophil, monocyte
and lymphocyte counts on overall and progression-free sur-
vival in a well-defined population of patients with advanced
NSCLC being treated with regimens using newer chemothera-
peutic agents in a randomised controlled clinical trial.

2. Patients and methods

2.1.  Study population

A total of 401 chemo-naive NSCLC patients with stage 1B
with pleural effusion or stage IV without brain metastasis,
who had Eastern Cooperative Oncology Group {ECOG) PS of
0 or 1, were enrolled from 45 institutions in Japan between
March 2001 and April 2005 into japan Multinational Trial
Organisation LC00-03" (registered with ClinicalTrials.gov
identifier NCT00079287). Patients underwent one of two treat-
ment regimens: intravenous vinorelbine (25mg/m? plus
gemcitabine (2000 mg/m? on days 1 and 8 every 21 d for three
cycles, followed by intravenous docetaxel (60 mg/m?) on day 1
every 21d for three cycles [VGD arm, n = 196] versus intrave-

nous paclitaxel (225 mg/m? and carboplatin {area under the
curve = 6)- for 3h on day 1, every 214 for six cycles [PC arm,
n=197]). As there were no significant differences between
treatment groups in terms of either overall (hazard ratio:
0.996, P=0.974) or progression-free survival (hazard ratio:
0.966, P = 0.742), the combined data from the two arms were
analysed in this study. Of 393 eligible patients, information
regarding pretreatment neutrophils in peripheral blood was
not available for five patients. Thus, data from 388 patients
were included in the present study.

2.2.  Statistical analysis

Overall survival was defined as the time from randomisation
until death from any cause, and progression-free survival was
defined as the time from randomisation until objective tu-
mour progression or death. Survival curves were estimated
with the Kaplan-Meier method. Associations between the
factors and the prognosis were examined with the log-rank
test in univariate analyses. The prognostic impact of pretreat-
ment peripheral blood neutrophil, lymphocyte and monocyte
counts, and neutrophil-lymphocyte ratio were examined
using the proportional hazards regression model to estimate
hazard ratios after adjustment for covariates without variable
selection. Optimal cut-off points for continuous variables
were selected using the minimum P-value approach with cor-
rection of the P-value.® The corrected hazard ratio and its
95% confidence interval (CI) were estimated using a shrinkage
procedure with bootstrap resampling.’® All statistical analy-
ses were done using SAS version 9.1 (SAS Institute, Cary, NC).

3. Results

3.1. Patients’ characteristics

Of 388 patients, 276 patients had died, and the median follow-
up time for the 112 surviving patients was 567 d (range: 70-
1711d). The characteristics of the 388 patients (276 men
[71%], 112 women [29%], median age 65 years [range, 33-
81 years]) included in the present study are shown in Table
1. Median pretreatment counts of neutrophils, lymphocytes -
and monocytes were 4304 mm™, 1386 mm™ and 404.2 mm™3,
respectively. Spearman’s rank correlations were 0.351 for neu-
trophils and monocytes, 0.034 for neutrophils and lympho-
cytes and 0.352 for monocytes and lymphocytes.

3.2.  Relationship between pretreatment neutrophil,
lymphocyte and monocytes counts and survival

In univariate analyses, pretreatment elevated counts of neu-
trophils were statistically significantly associated with short
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overall (Fig. 1A, P<0.0001) and progression-free survival
(Fig. 1B, P = 0.0001). Although lymphocyte count did not cor-
relate with survival, there were significant relationships be-
tween high-neutrophil-lymphocyte ratio and short overall
(P <0.0001) and progression-free survival (P = 0.005). The ele-
vated monocyte count was also significantly associated with
short overall survival (P = 0.004), and was moderately related
to short progression-free survival (P=0.052). We selected
sex, smoking history, stage, ECOG PS, weight loss, plasma
LDH and the presence of bone, liver or skin metastases as
the known pretreatment prognostic factors.2** Adjusted
hazard ratios for the relationship between pretreat-
ment neutrophil, lymphocyte and monocyte counts and
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neutrophil-lymphocyte ratio and overall and progression-
free survival after adjustment for the known prognostic
factors are shown in Table 2. There was a statistically signif-
icant association between elevated neutrophil count and
short overall (P=0.0008) and progression-free survival
(P =0.024), and between high-neutrophil-lymphocyte ratio
and short overall (P=0.011) and progression-free survival
(P=0.040), whereas no association was found between
lymphocyte or monocyte count and prognosis. The relation-
ship between neutrophil count and both overall and progres-
sion-free survival was linear, whereas the relationship
between neutrophil-lymphocyte ratio and overall survival
was to some degree non-linear.
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Fig. 1 - Kaplan-Meier estimates according to quartiles for the effect of pretreatment neutrophil count on (A) overall survival

and (B) progression-free survival.

3.3
count

Optimal cut-off value for pretreatment neutrophil

In selecting optimal cut-off values for the effect of neutrophil
count on overall survival, the range between the 5th percentile
(2205 mm™) and the 95th percentile (9657 mm™?) for distribu-
tion of neutrophils was selected, and the possible cut-off
points at intervals of 500 mm™ from 2500 mm™ to 9500 mm"™
? were considered (giving 15 candidate cut-off points). Using
the minimum P-value approach, the selected cut-off value
for neutrophil count was 4500 mm™ (corrected P =0.0009)
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and the corrected shrunk hazard ratio was 1.67 (95%CI, 1.09-
2.54, from 100 bootstrap samples; Table 3). The selected opti-
mal cut-off value did not change even when we used the strat-
ified proportional hazards model, stratified by the
combination of all covariates. The median survival time was
19.3 months (95%Cl, 16.5-21.4) for the low-neutrophil group
(<4500 mm™, n = 204) and was 10.2 months (95%CI, 8.0-12.3)
for the high-neutrophil group (>4500 mm™, n =184) (Fig. 2).
The results of prognostic factor analysis for overall survival
are shown in Table 4. In terms of the relative order of signifi-
cance, neutrophil count was one of the most important
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prognostic factors along with ECOG PS (P<0.0001), LDH
(P=0.001) and smoking history (P=0.002). The adjusted
hazard ratios for the relationship between neutrophil count
(<4500 mm™3 versus >4500 mm™) and survival according to
the treatment groups were 1.62 (35%Cl, 1.14-2.30) in the PC
arm (n=195) and 1.74 (95%Cl, 1.22-2.48) in the VGD arm
(n=193). There was no interaction between the neutrophil
count and the treatment arms (P for interaction = 0.437).
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3.4.  Relationship between pretreatment neutrophil count
and intensity of chemotherapy

In order to evaluate the effect of neutrophil count on admin-
istration of chemotherapy and toxicity, we analysed the dose
intensity of chemotherapeutic agents and the incidence of
toxicity in each arm. In the VGD arm, there was no significant
difference in the relative dose intensity of vinorelbine or
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Fig. 2 - Kaplan-Meier estimates according to optimal cut-off point (4500 mm™) for the effect of pretreatment neutrophil count

on overall survival.

gemcitabine between the low-neutrophil group (<4500 mm™)
and the high-neutrophil group (34500 mm™). However, the
relative dose intensity of docetaxel was significantly lower
in the high-neutrophil group (median, 33%) than in the low-
neutrophil group (median, 87%) (P = 0.040, Wilcoxon test).

The toxicity due to treatment was also analysed. In the
VGD arm, the incidence of grade 3 or 4 non-haematological
toxicity within the first three cycles of treatment was signifi-
cantly higher in the high-neutrophil group than in the low-
neutrophil group (26.5% versus 8.5%; P = 0.002, Fisher’s exact
test). Significantly fewer cycles were administered in the
high-neutrophil group than in the low-neutrophil group
(mean, 2.9 cycles versus 4.7 cycles; P < 0.0001, Wilcoxon test).
None of the patients in the high-neutrophil group who expe-
rienced grade 3 or 4 non-haematological toxicity within the
first three cycles completed the planned six cycles. The pro-
portion of patients requiring reductions in the doses of vino-
relbine or gemcitabine within the first two cycles of treatment
was significantly higher in the low-neutrophil group (45.2%)
than in the high-neutrophil group (26.4%) (P = 0.007, Fisher's
exact test). No such differences in dose intensity or toxicity
were seen in the PC arm.

4. Discussion

In multivariate analysis after adjustment for known prognostic
factors, we found linear associations between pretreatment
elevated neutrophil count and short overall and progression-
free survival. As there was no such association for the lympho-
cyte count, the relationship between neutrophil-lymphacyte
ratio and overall survival was also found, however, it was to
some degree weak and non-linear. As a consequence, we
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consider that absolute neutrophil count may better serve as a
prognostic factor. An optimal cut-off value for the relationship
between neutrophil countand overall survival was identified as
4500 mm™ (corrected hazard ratio, 1.67; 95%CI, 1.09-2.54). In
the VGD arm, the low-neutrophil group (<4500 mm™3) tended
to have a lower incidence of severe non-haematological toxic-
ity and tolerated longer administration of the chemotherapeu-
tic agents compared with the high-neutrophil group. However,
no such association was found in the PC arm, and pretreatment
neutrophil count was equally predictive of prognosis in both
treatment arms when analysed separately. We therefore do
not consider it likely that the pretreatment neutrophil count
serves as an indicator of intolerance to chemotherapy, rather
than as an indicator of poor prognosis.

A number of studies in the last two decades have sug-
gested an association between the neutrophil count or neu-
trophil-lymphocyte ratio and the prognosis of cancer
patients,”® although no acceptable explanations for the
mechanisms underlying these observed associations have
been proposed. Moreover, although neutrophilia often accom-
panies the diagnosis of cancer, the causes of neutrophilia in
cancer patients are not fully understood, and are likely to be
the result of a combination of factors. One obvious cause of
neutrophilia is paraneoplastic production of myeloid growth
factors by cancer cells themselves. Granulocyte-colony stimu-
lating factor (G-CSF) is a growth factor that acts selectively on
bone marrow granulocytic lineage cells, and is considered to
play a central role in granulopoiesis. Administration of G-
CSF was reported to increase bone marrow neutrophil precur-
sors and shorten bone marrow transit time in mice and hu-
mans,*>? resulting in marked increases in the production
of neutrophils. Granulocyte macrophage-colony stimulating
factor (GM-CSF) and macrophage-colony stimulating factor
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Table 4 - Prognostic factor analysis for overall survival using proportional hazards regression model without variable’

are the other examples of haematopoietic growth factors that
cause neutrophilia by in vivo administration.?*?* A variety of
non-haematopoietic malignant tumours including mesotheli-
oma,?® squamous cell carcinoma of the oropharynx,?® mela-
noma,” glioblastoma®® and carcinoma of the lung® have
been reported to secrete G-CSF or GM-CSF and cause signifi-
cant leucocytosis. Although there have been several reports
of the existence of autocrine growth loops for G-CSF and
GM-CSF in non-haematopoietic turnour cells, implying G-
CSF- and GM-CSF-producing tumours are more aggres-
sive,3%3! the relationship between paraneoplastic production
of myeloid growth factors and prognosis remains unclear.
Furthermore, considering the linear relationship we observed
between pretreatment neutrophil count and survival in this
study, ectopic production of myeloid growth factors, which
often causes marked neutrophilia, does not seem to be the
sole reason for the observed association between neutrophil
count and prognosis.

Other possible factors that cause neutrophilia are coexis-
tent infection and cancer-related inflammation. In this study,
patients with active infection were excluded based on the eli-
gibility criteria of the trial, and there is no clear reason to as-
sume the existence of latent infection as the cause of
neutrophilia and poor prognosis.
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The association between cancer and inflammation was

initially pointed out during the 19th century. However, recent
advances in understanding of tumour biology have stimu-
lated renewed interests in searching for links between cancer
and inflammation.>® Today, it is widely accepted that chronic
inflammation contributes to the initiation and progression of
cancer. Furthermore, it is now known that inflammatory pro-
cesses almost always accompany cancer, and persistence of
chronic inflammation-like processes within cancer tissue
causes suppression of anti-tumour immunity by several
mechanisms, such as activation of type 2 T-helper responses,
recruitment of regulatory T cells and activation of the chemo-
kine system, and results in promotion of cancer growth and
metastasis. Thus, inflammation may result in the aggressive
growth of a tumour. The cytokines interleukin (IL)-6 and tu-
mour necrosis factor-alpha (TNFa), which are implicated in
the pathogenesis of cancer-related inflammation as well as
of acute inflammatory processes, are also known to induce
neutrophilia.?>* It is possible that the neutrophil count at
diagnosis indicates the severity or nature of inflammation
occurring within the tumour, and thus reflects prognosis. In
a recent report, a proportion of patients with metastatic can-
cer were shown to have IL-6-mediated elevation in serum cor-
tisol levels. This may partly explain the neutrophilia of cancer
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patients, although its contribution to outcome is not yet
known.?*

We did not measure inflammatory markers such as C-
reactive protein or haemogram of total white cell count in this
study. However, we are investigating correlations between
several cytokines and prognosis in a correlative study of an-
other clinical trial (ClinicalTrials.gov identifier NCT00616031).

Besides inflammation in cancer tissue, host factors may
influence the prognosis of cancer patients. It is now known
that lifetime exposure to infectious diseases and other
sources of inflammation not only is related to the pathogen-
esis of cancer, but also plays an important role in ageing
and influences longevity.***” Ageing is a complex process,
and numerous genes are known to have associations with
longevity.*® Polymorphisms of the genes that encode proteins
involved in inflammatory processes (e.g. IL-1, IL-6, IL-10 and
TNFo) are suspected to affect ageing and longevity. Given
the close relationship between cancer and inflammation, it
is natural to speculate that genetic polymorphisms in inflam-
mation-related genes may also influence host responses to
cancer and prognosis; peripheral neutrophil count may be
an indicator of this association.

Another possibility is that neutrophil directly down-regu-
lates host cellular immunity against cancer, thereby affecting
the prognosis. In vitro studies showed that neutrophils sup-
press the cytolytic activity of lymphocytes and natural killer
cells when co-cultured with neutrophils and lymphocytes
from normal healthy donors; the degree of suppression was
proportional to the number of neutrophils added.?®**! The
clinical relevance of these effects seen in in vitro studies is
currently unknown. The biological basis for the multi-facto-
rial and complex association is also unknown, and merits fur-
ther research.

5. Conclusion

Using the dataset from a randomised controlled trial, we have
confirmed that pretreatment peripheral blood neutrophil
count is an independent prognostic factor in patients with ad-
vanced NSCLC receiving modern chemotherapy. The results
need to be investigated for generalisability in other popula-
tions. Since neutrophil count is easily measured at low cost,
it may be a useful predictor of prognosis in clinical practice.
Considering the strength of the association reported here,
neutrophil count should be taken into account as a stratifica-
tion factor in future randomised clinical trials of patients with
advanced NSCLC.
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Postoperative Adjuvant Chemotherapy for Node-Positive

Cervical Adenocarcinoma

Nobuhiro Takeshima, MD, Kuniko Utsugi, MD, Katsuhiko Hasumi, MD, and Ken Takizawa, MD

Abstract: We examined the effectiveness of postoperative adjuvant chemotherapy for node-positive cervical
adenocarcinoma. During the period from 1994 to 2002, 98 consecutive patients with clinical stage I and 11 cervical
adenocarcinoma were treated surgically without having undergone any prior treatment. Surgical procedures
included radical hysterectomy, bilateral salpingo-oophorectomy, and pelvic lymphadenectomy. Postoperatively,
21 patients were found to have lymph node metastasis, and all were treated with chemotherapy in the absence of
radiotherapy. All patients were followed up for at least 5 years. Recurrence developed in 9 of the 21 patients, all
9 died of the disease. Six of the 9 recurrences were extrapelvic lesions. Five-year disease-free survival and overall
survival were 57% and 67%, respectively. Recurrence was more common in patients with 6 or more positive nodes
than in those with fewer than 3 positive nodes. These data suggest the potential role of postoperative chemotherapy
for treatments of cervical adenocarcinoma. However, the effectiveness of chemotherapy alone in node-positive
cervical adenocarcinoma was likely not as high as that in squamous cell carcinoma. Despite our use of
postoperative chemotherapy in the absence of pelvic radiation, the disease recurred predominantly at distant sites.

Key Words: Cervical cancer, Adenocarcinoma, Chemotherapy
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Although the efficacy of radical hysterectomy and pelvic
lymphadenectomy has been shown for early-stage cervical ade-
nocarcinoma,' the presence of surgically detected pelvic lymph node
metastasis correlates with treatment failure.>” 8 Node-positive patients
with cervical adenocarcinoma have traditionally been treated with
radiotherapy (RT) alone, but improving the prognosis for such
patients has been a major issue in gynecologic oncology. In 2000,
Peters et al® reported that concurrent chemoradiotherapy (CCRT)
was more effective for treatment of high-risk cervical cancer, in-
cluding cervical adenocarcinoma, than RT alone.

Concurrent chemoradlotherapy |s accepted as a standard
treatment of high-risk cervical cancer,'® but alternative treatments
have been investigated in an attempt to improve survival or more
importantly to reduce treatment-related morbidity. Several studies
have suggested the potential role of chemothe ?y (CT) alone for
treatment of node-positive cervical cancer.! At our facility,
cervical cancer patients with lymph node involvement have been
treated with CT alone since 1993. Here, we report the results of
treatment of node-positive cervical adenocarcinoma with CT alone
and discuss the possible use of this treatment.

PATIENTS AND METHODS

During the period from 1994 to 2002, 98 consecutive patients
with clinical stage IB to IIB adenocarcinoma of the uterine cervix
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were treated surgically at the Cancer Institute Hospital (Tokyo, Japan).
Patients with adenosquamous carcinoma and those who had received
neoadjuvant CT were excluded from the study. Surgical procedures
consisted of radical hysterectomy, bilateral salpingo-oophorectomy,
and pelvic lymphadenectomy. The lymphadenectomy procedure in-
cluded complete bilateral pelvic lymphadenectomy with the aim of
removing all of the external iliac, intemal iliac, common iliac, ob-
turator, suprainguinal, and presacral lymph nodes. A median of
32 (range, 15-61) lymph nodes was obtained in this series. Of the
98 patients, 21 (21.4%) were found to have lymph node metastasis
and formed the study population.

All 21 node-positive patients received CT postoperatively
without RT. In 19 (90.5%) of the 21 patients, CDDP(cisplatin) based
CT regimens were adm1mstered A CT regimen conststm% of
ifosfamide (700 mg/m? on days 1-4), epiadriamycin (50 mg/m
day 5), and cisplatin (15 mg/m? on days 1-5) was used in 14 patlents
(67%). In 2 patients, a non—CDDP. based regimen consisting of
irinotecan hydrochlonde (120 mg/m® on days 1 and 15) and
mitomycin C (7 mg/m? on day 1) was used (Table 1). These regimens
were generally scheduled to be repeated every 4 weeks for 5 cycles.

Treatment outcomes, including toxicity of CT, were investigated.
All patients were followed up for at least for 5 years. Disease-free
survival and overall survival rates were calculated by the Kaplan-
Meier method and analyzed by log-rank test. Differences in ratios were
analyzed with the Fisher exact test. Toxicity was evaluated according
to the Common Terminology Criteria for Adverse Events (Version 3).

RESULTS

Patients’ characteristics are shown in Table 1. Median age was
45 years (range, 31-69 years). Of the 21 node-positive patients,
13 showed 100% stromal invasion, and 8 showed parametrial involve-
ment. The 5-year disease-free survival and overall survival rates in
total cases were 57% and 67%, respectively (Fig. 1). Relapse rates by
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TABLE 1. Patients’ characteristics (n = 21)

Age, mean (range), y 45 (31-69)
Clinical stage
IB1 14
B2 4
1B 3
Pathologic type
Endocervical type
Well differentiated 13
Moderately differentiated 1
Poorly differentiated 5
Serous type 2
Capillary space involvement
Yes 20
No 1
Depth of stromal invasion
1-50% 3
51-99% 5
100% 13
Parametrial invasion
Yes 8
No 13
Tumor size, cm
<4 15
>4 6
Chemotherapy regimen
IEP 14
Other CDDP-based 5
CPT-11/MMC 2

CPT-11 indicates irinotecan hydrochloride; IEP, ifosfamide, epiadriamycin,
and cisplatin; MMC, mitomycin C.

the number and sites of metastatic nodes are shown in Table 2.
Recurrence was more frequent in patients with more than 6 positive
nodes than in those with fewer than 3 positive nodes. Sites of relapse
are shown in Table 3. Six of the 9 recurrences were extrapelvic lesions.
Disease-free survival in relation to parametrial involvement is shown
in Figure 2. Involvement of the parametrium decreased the 5-year
disease-free survival rate from 64% to 43%, but this change was not
statistical significant (P = 0.3346).

Toxicity was generally acceptable, and there was no
treatment-related deaths. Grade 3 hematologic toxicity was observed
in 47.6% of patients, and grade 4 was observed in 14.3%. Grade 3
gastrointestinal toxicity was observed in 14.3% of patients and
sometimes necessitated termination of CT. Grade 2 alopecia was
observed in most patients.

DISCUSSION

Although it is controversial whether there is a difference in
survival between women with squamous cell carcinoma and those
with adenocarcinoma of the cervix,'s'16 it seems that the most
significant difference in prognosis between the 2 types of cervical
cancer occurs in patients with surgically detected pelvic lymph node
metastasis.>® Nakanishi et al® analyzed the literature regarding
prognosis of patients with cervical cancer treated surgically and
concluded that the difference in prognosis between adenocarcinoma
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FIGURE 1. Overall survival in node-positive patients with
cervical adenocarcinoma treated postoperatively with
CT alone. The 5-year overall survival rate was 67% in
21 node-positive patients with cervical adenocarcinoma.

and squamous cell carcinoma depends on the ratio of node-positive
cases with adenocarcinoma.

Node-positive cervical adenocarcinoma has been treated
postoperatively by RT. The reported S-year survival rates range from
33.3% to 63.2%, suggesting that node-positive cervical adenocar-
cinoma shows lower radiosensitivity and poorer prognosis than
node-positive squamous cell carcinoma.>”” Recently, Chargui et al®
reported an 8% S-year survival rate of node-positive patients with
cervical adenocarcinoma; however, RT was usually performed
before surgery in their series. Yokosuka and Hasumi* reported a
40.9% S-year survival rate in 25 node-positive patients with cervical
adenocarcinoma; this is our historic control study in which RT was
used postoperatively as adjuvant therapy (Table 4). On the basis of
these observations, alternative treatments for node-positive cases
have been sought.

The rationale for postoperative use of CT alone for node-
positive cervical cancer is as follows. First, distant metastasis is the
major problem in the treatment of high-risk cervical cancer, and CT
is considered the most powerful means of eradicating subclinical
metastases. Second, treatment of local recurrence is considered to be

TABLE 2. Relapse rates by the number and sites of
metastatic nodes

Relapse rate P
No. metastatic nodes
1-2 (n=12) 25%
3-5(m=75) 40% 0.012*
>6 (n = 4) 100%
Laterality of metastatic nodes
Ipsilateral involvement (n = 8) 25% 0.367
Bilateral involvement (n = 13) 54%
Involvement of common iliac nodes
Yes (n=7) 1% 0.159
No (n = 14) 29%

*For 1 to 2 versus 6 or more metastatic nodes.
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CT and Node-Positive Adenocarcinoma

TABLE 3. Sites of relapse

Intrapelvic
Pelvic lymph nodes
Parametrium
Extrapelvic
Lung
Para-aortic lymph node
Intra-abdominal
Virchow node

—

— e )

easier because of the presence of RT reserved for recurrence. Finally,
CT alone may yield a better quality of postoperative life by pre-
cluding radiation-related morbidities, such as small bowel obstruc-
tion and leg lymphedema. The potential role of CT for the treatment
of node-positive cervical cancer has been discussed in several
reports.l =14

The current study is the first reported study of more than 20
node-positive patients with cervical adenocarcinoma treated post-
operatively with CT alone. The survival data suggest that the
effectiveness of postoperative CT is equal to or better than that of RT
in node-positive patients with cervical adenocarcinoma. Recurrence
tends to occur more frequently in patients with many (>6) positive
nodes. A similar finding was noted in patients treated with RT.
Ishikawa et al'” reported a 3-year survival rate of 61.3% in patients
with cervical adenocarcinoma and fewer than 3 positive nodes but
only 13.0% in those with 3 or more positive nodes. In the present
study, parametrium involvement tends to be associated with poor
prognosis; however, this association did not reach statistical
significance. Lai et al'? reported that postoperative CT was effective
in patients with lymph node metastasis but free of parametrial
extension, whereas postoperative RT was effective in those without
lymph node metastasis but at higgh risk of recurrence.

We previously reported'® favorable results of postoperative
CT as treatment of node-positive squamous cervical cancer, showing
a disease-free survival rate of more than 80%. The treatment
outcome of node-positive cervical adenocarcinoma in the present
series was considerably worse than that of squamous cell carcinoma.
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FIGURE 2. Relation between disease-free survival and
parametrial involvement. The 5-year disease-free survival rate
was 64% in 14 node-positive patients without parametrial
involvement (pm —) and 43% in 7 node-positive patients with
parametrial involvement (pm +) (P = 0.3346).
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TABLE 4. Survival in cases of node-positive cervical
adenocarcinoma

Postoperative Clinical No. 5-y survival

therapy stage  cases rate, %
Kilgore et al? RT IB 13 427
Vesterinen et al® RT IB-IIB 44 40-55.6
Yokosuka and RT IB-1IB 25 40.9

Hasumi?

Shingleton et al® RT IB-IIA 31 333
Nakanishi et al® RT IB 19 63.2
Irie et al’ RT IB-IB 18 47.9
Peters et al>'® CCRT IB-IIA  29* 82.0
Current study CT IB-IIB 21 66.7

*Includes 11 cases of adenosquamous carcinoma.

With respect to sites of recurrence, it is surprising that despite the
use of postoperative CT in the absence of pelvic RT, recurrences
occurred predominantly at distant sites. In 2000, Peters et al®
examined 2 treatment modalities, RT and CCRT, in 243 patients with
high-risk cervical cancer and obtained 4-year disease-free survival
rates of 63% and 80%, respectively. Most importantly, they reported
no difference in survival rate between squamous cell carcinoma and
nonsquamous carcinoma when CCRT was used to treat high-risk
cases. An 82.0% 5-year survival rate was reported for 29 patients
with adenocarcinoma or adenosquamous carcinoma.”'®

Our study is limited by retrospective data collection, a small
number of patients, and varying CT regimens. Nevertheless, we
believe that the current study provides some information to help in
the design of future trials. Prospective studies are necessary to verify
the utility of postoperative adjuvant CT for cervical cancer. The
Japanese Gynecologic Oncology Group has a plan to perform a
phase 2 trial in this aspect. On the basis of the present results, we
consider that node-positive patients with adenocarcinoma should be
excluded from the study.

In summary, our findings suggest the potential role of
postoperative CT for treatment of cervical adenocarcinoma. The
effectiveness of CT alone for node-positive patients with cervical
adenocarcinoma is equal to or better than that of RT alone. However,
a high survival rate for patients with node-positive cervical adeno-
carcinoma has been reported only for those treated with CCRT.
Although CT is probably advantageous over CCRT with respect to
treatment-related morbidity,'® at present, CCRT is considered the
best treatment of node-positive cervical adenocarcinoma.
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