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A randomized controlled trial is being conducted in Japan to compare hepatectomy alone
with hepatectomy followed by adjuvant chemotherapy as treatment in patients with curatively
resected liver metastases from colorectal cancer to improve survival with intensive che-
motherapy. Between 42 and 70 days after liver resection, patients are randomly assigned to
either hepatectomy alone or hepatectomy followed by 12 cycles of modified FOLFOX6
(mFOLFOX®6) regimen. A total of 300 patients (including 78 patients in Phase ) will be
accrued from 38 institutions within 3 years. The primary endpoint is treatment compliance at
nine courses of MFOLFOX6 regimen in Phase !l and disease-free survival in Phase Ill. The
secondary endpoints are overall survival, incidence of adverse events and patterns of

recurrence.

Key words: colorectal cancer — liver metastases — randomized controlled trial — mFOLFOX6

INTRODUCTION

Approximately one-third of patients survive for 5 years fol-
fowing curative resection of hepatic metastases from colorec-
tal cancer (1,2), and the proportion of hepatectomy-related
death is as low as 1-2% (3-5). These observations strongly
support the view that hepatectomy seems to be the most
citective therapy for treating hepatic metastases from color-
cetal cancer. due to the potential for long-term survival that
is not pessible with other treatment modalities. However, a
hepatectomy alone does not always provide a complete cure.

Fov reprints and all comespondence: Yukihide Kanemitsu, Department of
Gastroenterological Surgery, Aichi Cancer Center, 1-1 Kanokoden, Chikusa-ku,
Nagova 464-8681_ Japan. E-mail: ykancmit@aichi-cc.jp

Most recurrences occur in liver, lung or both within the first
2 years after hepatectomy. Adjuvant chemotherapy may
reduce the risk of recurrence and improve long-term survi-
val, but administering systemic agents to the patients with
rescctable hepatic metastases in the clinical practice is not
universal. In their EORTC40983 trial, Nordlinger et al. (6)
identified a prominent need for a well-conducted randomized
trial to compare hepatectomy alone with combined hepatect-
omy and chemotherapy treatment in patients with resectable
colorectal liver metastases. However, we question the strat-
egy to give pre-operative chemotherapy to patients with
resectable colorectal liver metastases, as this postponed a
possible curative treatment. Patients who receive pre-
operative chemotherapy often have a higher risk toward

© The Author (2009). Published by Oxford University Press. All rights reserved.
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post-operative complications. Theoretically, post-operative
chemotherapy should be effective toward microscopic
residual disease in the remnant liver or body. Until the report
of the AURC 9002 trial by Portier et al. (7), there was no
clear evidence from a randomized trial demonstrating that
post-operative chemotherapy, either systemic or by hepatic
arterial infusion, was more beneficial than hepatectomy
alone. In the 10 years needed to complete accrual for this
trial, however, the original question became outdated due to
the availability of more effective chemotherapy regimens
containing potentially more active agents such as oxaliplatin,
irinotecan, bevacizumab or cetuximab. It is therefore still
unclear whether combined treatment with post-operative che-
motherapy is better than hepatectomy alone in patients with
resectable liver metastases from colorectal cancer.

The rationale for choosing FOLFOX regimen as the treat-
ment arm in this trial is based on the results of the previous
studies for Stage III patients and unresectable Stage I'V
patients. Oxaliplatin-based therapy is also a standard
first-line treatment for advanced or metastatic unresectable
colorectal cancer. We chose the modified FOLFOX6
(mFOLFOX6) regimen for the study, since it is the most
convenient of the FOLFOX regimens and can be adminis-
tered on an outpatient basis. In Japan, however, oxaliplatin
was approved in April 2005, and we set a Phase II part in
this trial to confirm the feasibility of mFOLFOX6 regimen in
the Japanese population with resected liver metastases from
colorectal cancer.

Accordingly, we have started a Phase 1I/IIl randomized
controlled trial to evaluate mFOLFOX6 as post-operative
chemotherapy for patients with curatively resected liver
metastases from colorectal cancer.

The study protocol was designed by the Colorectal Cancer
Study Group (CCSG) of the Japan Clinical Oncology Group
(JCOG) and was approved by the Protocol Review
Committee of JCOG on 15 February 2007. This trial was
registered at the UMIN Clinical Trials Registry as
UMINO000000653 (http:/www.umin.ac.jp/ctr/index.htm) and
was activated on 16 April 2007.

STUDY PROTOCOL
PURPOSE

The aim of this study is to demonstrate the feasibility (Phase
1I) and the superiority of disease-free survival (Phase HI) of
systemic intravenous post-operative chemotherapy with
mFOLFOX6 compared with hepatectomy alone in patients
with curatively resected liver metastases from colorectal
cancer.

StupYy SETTING

The study was a multi-institutional prospective randomized
Phase II/III trial, where participating institutions include 38
specialized centers as on 4 September 2008,

Jpn J Clin Oncol 2009;39(6) 407

RESOURCES

The study was supported by Health and Labour Sciences
Research Grants for Clinical Cancer Research (h16-032 and
h19-024) and Grants-in-Aid for Cancer Research (17S-3,
17S-5, 20S-3 and 20S-6), from the Ministry of Health,
Labour and Welfare, Japan.

ENDPOINTS

The primary endpoint in the Phase II part is treatment com-
pliance at nine courses after beginning mFOLFOX6 [bolus
and infusion fluorouracil (FU) and leucovorin (LV) with oxa-
liplatin] in all eligible patients. Treatment compliance at
nine courses is defined as the proportion of patients in whom
oxaliplatin is administered nine courses or more according to
the protocol. The primary endpoint in the Phase III part is
disease-free survival which is defined as days from ran-
domization to first evidence of recurrence, secondary cancer
or death from any cause, and it was censored at the latest
day when the patient was alive without any evidence of
recurrence or secondary cancer.

Secondary endpoints are overall survival, incidence of
adverse events defined by Common Terminology Criteria for
Adverse Events (CTCAE) version 3.0 and patterns of recur-
rence after liver resection.

ELIGIBILITY CRITERIA

Primary tumors are staged according to the sixth edition of
the tumor-nodes-metastasis classification system of the
Union Internationale Contre le Cancer (UICC).

INcLusiON CRITERIA

Prior to enrollment in the study, patients must fulfill all of
the following criteria: the resected liver specimen consists of
histologically proven adenocarcinoma of the colorectum.
Potentially curative RO resection was performed for both
primary tumor and liver metastasis. In metachronous cases,
the liver metastasis should be the first and the only recur-
rence. No extrahepatic metastasis or recurrence on chest and
abdominal CT or MRI within 4 weeks before enrollment. No
prior chemotherapy with oxaliplatin. No other chemotherapy
or radiotherapy within 3 months before enroliment. No prior
radiofrequency ablation or cryotherapy for liver metastasis.
Time since their hepatectomy is between 42 and 70 days.
Age is between 20 and 75 years old. European Cooperative
Oncology Group (ECOG) performance status is 0—1. There
are sufficient organ functions. Completed written informed
consent from patient is obtained.

ExcrLusioN CRITERIA

Patients are excluded if they meet any of the following
criteria: (i) synchronous or metachronous multiple cancer,

—123—



408 Japan Clinical Oncology Group Study JCOG0603

(i) women during pregnancy or breast-feeding, (iii) psycho-
sis, (iv) systemic steroids medication, (v) continuous use of
flucytosine, phenytoin or warfarin potassium, (vi) insulin-
dependent or poorly controlled diabetes mellitus and
(vii) diarrhea or peripheral neuropathy greater than Grade 1.

RANDOMIZATION

After the confirmation of the inclusion and exclusion criteria
by telephone or fax to the JCOG Data Center, the patients
are randomized to either hepatectomy alone arm or post-
operative chemotherapy arm. The minimization method is
used for randomization balancing the arms according to the
state of liver metastases (synchronous/metachronous),
the number of liver metastases (three or less/four or more),
the largest size of liver metastases (<5/>5 cm) and the
number of metastatic lymph nodes in the primary lesion
(three or less/four or more/unknown), and institution.

TREATMENT METHODS

In hepatectomy alone arm, the patients are observed without
any treatment until recurrence. In post-operative chemother-
apy arm, the treatment schedule is summarized in Fig. 1.
Chemotherapy with mFOLFOX6 is initiated between 56 and
84 days following liver surgery. Chemotherapy consists of
an intravenous injection of oxaliplatin 85 mg/m? with L-LV
200 mg/m” over 2 h followed by 5-FU 400 mg/m? bolus and
2400 mg/m? continuous infusion over 48 h. This cycle is
repeated every 2 weeks for 12 courses until disease
progression or unacceptable toxicity.

ForLLow-up

Patient follow-up will be performed every 2 months for the
first year, then every 4 months until the third year and every
6 months until the fifth year. Follow-up includes a clinical
examination, analysis of tumor marker levels and thoracoab-
dominal computed tomography. Physicians will decide

5-Fluorouracil

400 mg/m?
bolus iv.
Day 1 l Day 2 Day3
l-Leucovorin S-Fluorouracil
200 mg/im? 2400 mgim?
d.iwv. 48 h Continuous d.i.v,
Ouxaliplatin
85 mg/m?
d.iv.
2h 48h )

Figure 1. Trcatment schedule in post-operative chemotherapy arm.

whether or not to treat recurrences, including administration
of second-line chemotherapy.

Stubpy DESIGN AND STATISTICAL METHOD

The Phase I part of this trial is designed to evaluate the
feasibility of the post-operative chemotherapy with
mFOLFOX6. If the treatment compliance at nine courses of
post-operative chemotherapy arm is high as expected in the
Phase 11 part, the registration is continued for the Phase 111
part. In the Phase Il part, the sample size was 78 cases, with
39 cases per arm, provided 90% power under the hypothesis
of treatment compliance at nine courses as the expected
value of 70% and the threshold value of 50% using one-
sided testing at a 10% significance level. Randomization is
also performed in the Phase II part, but any tests to compare
two arms directly in terms of efficacy endpoints are not
planned in the Phase II part.

The Phase III part of this trial is designed to confirm the
superiority in terms of disease-free survival of hepatectomy
followed by mFOLFOXG6 to hepatectomy alone. The hypoth-
esis of the Phase I1I part is the S-year disease-free survival
of post-operative chemotherapy arm is greater than that
(25%) obtained by hepatectomy alone arm by 12%. If a stat-
istically significant improvement in 5-year disease-free survi-
val is demonstrated, post-operative chemotherapy followed
by hepatectomy will be the new standard treatment.
According to that, the planned sample size in the Phase III
part including the cases registered in the Phase II part is 300
cases, 150 cases per arm, and 233 events are expected with
3 years of accrual and 5 years of follow-up.

This ensures at least 80% power with a one-sided « of 5%.

INTERIM ANALYSIS AND MONITORING

An interim analysis is not planned in the Phase II part, and
three interim analyses are planned in the Phase III part: the
first at the time two-thirds of the total patients are registered,
the second just after the completion of registration and the
third at the time of 3-year follow-up. The Data and Safety
Monitoring Committee (DSMC) of the JCOG will indepen-
dently review the interim analysis reports and consider
whether it is necessary to stop the trial prematurely. In-house
interim monitoring will be performed by the Data Center to
evaluate and improve the study progress and quality.
Monitoring reports will be submitted to and reviewed by the
DSMC and the CCSG every 6 months.

PARTICIPATING INSTITUTIONS (FROM NORTH TO SOUTH)

Sapporo-Kosei General Hospital, Miyagi Cancer Center,
Yamagata Prefectural Central Hospital, Ibaraki Prefectural
Central Hospital, Tochigi Cancer Center, Gunma
Prefectural Cancer Center, Saitama Cancer Center, National
Cancer Center Hospital East, Chiba Cancer Center, National
Cancer Center Hospital, Keio University Hospital, Tokyo
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Medical and Dental Hospital, Kitasato University East
Hospital, Kanagawa Cancer Center, Kitasato University
Hospital, Showa University Northern Yokohama Hospital,
Yokohama City University Medical Center, Niigata Cancer
Center Hospital, Ishikawa Prefectural Central Hospital,
Nagano Municipal Hospital, Shizuoka Cancer Center, Aichi
Cancer Center Hospital, Fujita Health University Hospital,
Kyoto Medical Center, Osaka University Hospital, Osaka
Medical Center for Cancer and Cardiovascular Disease,
Osaka National Hospital, Sakai Municipal Hospital, Minoh
City Hospital, Suita Municipal Hospital, Kansai Rousai
Hospital, Hyogo College of Medicine Hospital, Okayama
Saiseikai General Hospital, Hiroshima University Hospital,

Hiroshima City Hospital, Shikoku Cancer Center, Kurume.

University Hospital and Oita University Hospital.
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PURPOSE: The goal of this retrospective multicenter study
was to investigate the efficacy of pelvic sidewall dissection
for lower rectal cancer.

METHODS: Data from 1,272 consecutive patients who
underwent total mesorectal excision for lower rectal
cancer in 12 institutions from 1991 through 1998 were
reviewed. The rates of local recurrence and survival in
patients with pelvic sidewall dissection were compared
with those without pelvic sidewall dissection. Logistic
regression analysis was used to determine independent
risk factors for lymph node metastasis and local
recurrence, and the Cox proportional hazards model was
used to determine independent prognostic factors.

RESULTS: Of the 1,272 patients, 784 underwent pelvic
sidewall dissection. Among them, 117 patients (14.9
percent) had lateral pelvic lymph node metastasis.

Risk factors for lateral pelvic lymph node metastasis
included female gender, tumor not well-differentiated
adenocarcinoma, and perirectal lymph node metastasis.
Lateral pelvic and perirectal lymph node metastases were
independent risk factors for local recurrence. The Cox
proportional hazard model showed age, grade of
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histology, invasion depth of the tumor, perirectal lymph
node metastasis, and lateral pelvic lymph node metastasis
to be independent prognostic factors. No significant
differences between patients with and those without
pelvic sidewall dissection were seen regarding rates of
local recurrence (10.5 percent vs. 7.4 percent) or five-year
overall survival (75.8 percent vs. 79.5 percent). Although
the proportion of patients with advanced stages of
disease was greater in patients who had pelvic sidewall
dissection, no differences between the two groups were
seen in local recurrence even when tumor category was
taken into account. However, lack of pelvic sidewall
dissection was a predictor of poor prognosis.

CONCLUSIONS: Although pelvic sidewall dissection does
not appear to confer overall benefits regarding local
recurrence or survival, the effectiveness of pelvic sidewall
dissection in specific patient groups remains uncertain.

. A randomized controlled study is necessary to clarify

this issue,

KEY WORDS: Rectal cancer; Lateral pelvic lymph node;
Pelvic sidewall dissection; Local recurrence; Prognosis.

cancer-related death in the United States and

Japan.! It is well known that, because of its high
rate of local recurrence, rectal cancer is associated with
a worse prognosis than colon cancer. Various therapies
for rectal cancer have been developed since Miles de-
scribed a method for systematic resection in 1908.2 In the
United States, aortopelvic lymphadenectomy was per-
formed as extended lymph node dissection in the 1950s.
However, the effectiveness of lateral pelvic lymph node
dissection was not accepted in Western countries. Stearns
and Deddish* reported that extended lymphadenectomy
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in rectal cancer led to an increase of blood loss and
urinary and sexual dysfunction without any survival ben-
efit. Since then, pelvic sidewall dissection has rarely been
performed in Western countries. In addition, lateral pel-
viz lymph node metastasis was considered part of the sys-
remic disease.

In 1982, Heald® proposed a new concept for resection
of rectal cancer, total mesorectal excision. This technique
decreased the rate of local recurrence in patients with rectal
cancer. Total mesorectal excision with chemoradiotherapy
lias now become the standard treatment for advanced
rectal cancer in Western countries. In Japan, pelvic sidewall
dissection has been actively performed along with total
mesorectal excision for rectal cancer since the late 1970s,
pelvic sidewall dissection has been reported to be useful in
advanced lower rectal cancer.® In past studies, the rates of
positive lateral nodes have ranged from 10.6 percent to
255 percent.7w13 However, there has been no randomized
controlled study on the usefulness of pelvic sidewall dissec-
tion in patients with rectal cancer. Therefore, the definitive
efficacy of pelvic sidewall dissection is still unclear.

The 6th edition of the AJCC cancer staging manual*
designated both internal and external iliac lymph nodes as
regional nodes in rectal cancer. However, details regard-
ing lateral pelvic lymph nodes were not mentioned.

The aim of this retrospective multicenter study was to
clarify the characteristics of lymph node metastasis
located in the pelvic sidewall as well as in the mesorectum
in patients with lower rectal cancer and to investigate the
efficacy of pelvic sidewall dissection performed in addi-
tion to total mesorectal excision. We previously reported
on the indications for pelvic sidewall dissection both in
patients with upper and in those with lower rectal can-
cer from the database of the 12 member institutes of the
Japanese Society for Cancer of the Colon and Rectum.'®
In the present study, we clarified details of the outcomes
of surgery alone for lower rectal cancer with and without
pelvic sidewall dissection.

S METHODS

We reviewed records of 1,272 patients with lower rectal
cancer enrolled in a database of patients who underwent
curative resection at 12 institutions between 1991 and
1998. None of the patients received radiotherapy in this
study. Lower rectal cancer was defined as the distal margin
of tumor being located below the peritoneal reflection. All
institutions were members of the Japanese Society for
Cancer of the Colon and Rectum. This study was approved
by the local Ethics Committee of each institution. All pa-
tients received total mesorectal excision.

* The indications for pelvic sidewall dissection were
T2-T4 in five institutions, T3-T4 in two, suspected posi-
tive lymph nodes in the mesorectum in one, and T3-T4

KOBAYASHI ET AL: PELVIC SIDEWALL DISSECTION IN RECTAL CANCER

or suspected positive lymph nodes in the mesorectum in
four. These criteria were determined at each institution
based on risk analysis of lateral pelvic lymph node metas-
tasis. Patients who underwent transanal local excision or
endoscopic mucosal resection were excluded from this
study. Other exclusion criteria were cancers associated
with ulcerative colitis, Crohn’s disease, or familial adeno-
matous polyposis.

Preoperative investigations included barium enema ex-
amination, colonoscopy, endoscopic ultrasonography, chest
x-ray, ultrasonography (US) or computed tomography
(CT) of the liver, and blood tests using carcinoembryonic
antigen (CEA). Most institutions established a follow-up
examination period of 5 to 10 years. The follow-up system
consisted of serum tumor marker measurements every
three months for the first three years and every six months
for the next two years, hepatic imaging (US or CT) and
chest x-ray every three to six months, pelvic CT every year,
and colonoscopy every one to two years.

Cgnical Analysis

We analyzed the risk factors for perirectal lymph node
metastasis in all 1,272 patients who underwent total
mesorectal excision and those for lateral pelvic lymph
node metastasis in the 784 patients who had pelvic side-
wall dissection in addition to total mesorectal excision.
Prognostic factors were also analyzed.

Statistical analysis was performed using the StatView
statistical package (StatView 5.0; Abacus Concepts, Inc.,
Berkeley, CA). Data are expressed as numbers of pa-
tients and percentages or meanststandard deviation. The
relationships between each parameter and lymph node
metastasis or local recurrence were analyzed using the
chi-squared test. Logistic regression analysis was used to
determine independent risk factors for lymph node me-
tastasis and local recurrence. The Kaplan-Meier method
was used to calculate the actuarial survival of patients.
Overall survival rates in all groups were compared by log
rank test. Cox’s proportional hazards model was used to
determine independent prognostic factors in patients with
lower rectal cancer. Statistical significance was established
at P < 0.05 for all results.

RESULTS

Tamede Sifewall Dissertion

Of the 1,272 patients, 784 underwent pelvic sidewall dis-
section in addition to total mesorectal excision. Char-
acteristics of patients with and without pelvic sidewall
dissection are shown in Table 1. Pelvic sidewall dissection
was more likely to be performed in younger than in older
patients. Patients who had pelvic sidewall dissection were
significantly more likely to have tumors >4 cm in size
(P <0.0001), not well differentiated adenocarcinoma (P=
0.0006), greater depth of tumor invasion (P < 0.0001),
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PSD = pelvic sidewall dissection,

and a more advanced stage of cancer (P < 0.0001) than
those who did not receive pelvic sidewall dissection. For
example, the proportion of patients with category T3 or
T4 tumors or cancer stage III was approximately twice as
high in patients who received pelvic sidewall dissection as
in those who did not.

Perirectal lymph node metastasis was observed in 476
(37.4 percent) of all patients who underwent surgery,
and lateral pelvic lymph node metastasis was observed in
117 (14.9 percent) of those who had pelvic sidewall dis-
section (Table 2). The rates of both types of metastasis
increased significantly with depth of tumor invasion (P <
0.0001). Table 3 shows the distribution of patients with
each type of node metastasis in relation to tumor category

A All patients

n

Gender
Male 507
Female 277
Age (yr)
>62 348
<62 436
Uriknown
Size (cm)
<4 246
>4 535
Unknown 3
Histology
Well or moderately differentiated adenocarcinoma 723
Others 61
Unknown 0
T category
T1 37
T2 207
T3, 497
T4 43
AJCC staging
] 179
Il 224

e Tee . Pvalue
(64.7) 296 (60.7) 0.15
(353) 192 (39.3)

(44.9) 252 (51.6) 0.011
(55.6) 235 (48.2)

1
(31.4) 299 (61.3) <0.0001
(68.2) 182 (37.3)
(0.4) 7
(92.2) 47 (96.5) 0.0006
(7.8) 15 (3.1

2 ©.4)
4.7) 196 (40.2) <0.0001
(26.4) 127 (26.0)
(63.4) 157 (32.2)
(5.5) 8 (1.6)
(22.8) 282 " (57.8) <0.0001
(28.6) 86 (176)

@86 120 (246)

for the 784 patients with pelvic sidewall dissection. A total
of 92 patients (11.7 percent) had both types of metastasis,
263 (33.5 percent) had only perirectal, 25 (3.2 percent)
had only lateral pelvic, and 404 (51.5 percent) had no
neither type of lymph node metastasis.

The lateral pelvic area was classified into 6 parts
(Fig. 1): internal iliac areas both distal and proximal to
superior vesical artery, obturator area, external iliac area,
common iliac area, and aortic bifurcation area. Of the
117 patients with lateral pelvic lymph node metastasis,
55 (47 percent) had lymph node metastasis along the in-
ternal iliac artery distal to the superior vesical artery, 45
(38 percent) in the obturator area, and 30 (26 percent)
along the internal iliac artery proximal to superior vesical
artery. Only 9 patients (7.7 percent) had lateral pelvic
lymph node metastasis found in other areas.

- Patients with PSD )

. Ferirectal LNM  Lateral pelvic LNM
Turmor category _»Tota_l ‘ o ,_(%) N Iotql _ o - (%)
T1 233 19 (8.2) 37 2 (5.4)
T2 334 81 (24.3) 207 17 (8.2)
T3 654 347 (53.1) 497 R 82 (16.5)
T4 51 29 (56.9) 43 16 (37.2)
Total 1272 476 (37.4) 784 117 (14.9)

PSD = pelvic sidewall dissection; LNM = lymph node metastasis.
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Perirectal + Perirectal +

TABLE 3. Type of lymph node metastasis in relation to tumor category in 784 patients with pelvic sidewall dissection

Perirectal —
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Perirectal -

Lateral pelvic + Lateral pelvic — Lateral pelvic + Lateral pelvic — Total
Tumor n (%) n (%) n (%) n (%) n (%)
T 1 2.7) 5 (13.5) 1 (2.7) 30 (81.1) 37 (100)
T2 n (5.3) 41 (19.8) 6 (29 149 (72.0) 207 (100)
T3 67 (13.5) 204 (41.0) 15 (3.0) 211 (42.5) 497 (100)
T4 13 (30.2) 13 (30.2) 3 (7.0) 14 (32.6) 43 (100)
Total 92 (1.7) 263 (33.5) 25 (3.2) 404 (51.5) 784 (100)

Risk factors for perirectal lymph node metastasis. Param-
eters such as gender, age, size of tumor, histology of tu-
mor, T category, lymphatic invasion, and venous invasion
were analyzed as potential risk factors for perirectal
lymph node metastasis in the 1,272 patients undergoing
total mesorectal excision for lower rectal cancer (Table 4).
All of the above-mentioned variables had significant ef-
fects on perirectal lymph node metastasis in a univariate
analysis. Multivariate analysis showed female gender (P =
0.0004), age under 62 years old (P = 0.0073), histology
other than well or moderately differentiated adenocarci-
noma (P = 0.0008), T category (T3 or T4, P < 0.0001), lym-
phatic invasion (P < 0.0001), and venous invasion (P =
0.037) to be independent risk factors for perirectal lymph
node metastasis.

Risk factors for pelvic lymph node metastasis. In the
784 patients undergoing pelvic sidewall dissection in ad-
dition to total mesorectal excision for lower rectal cancer,
univariate analysis showed significant effects of female

FIGURE 1. A schema of the lateral pelvic area: (A) internal iliac area
distal to superior vesical artery and (B) proximal to superior vesical
artery, (C) obturator area, (D) external iliac area, (E) common iliac
area, and (F) aortic bifurcation area.

gender, size of tumor, histology, T category, lymphatic in-
vasion, venous invasion, and perirectal lymph node me-
tastasis on lateral pelvic lymph node metastasis (Table 5).
Only female gender (P = 0.0037), histology other than -
well or moderately differentiated adenocarcinoma (P =
0.0047), and the presence of perirectal lymph node metas-
tasis (P < 0.0001) were independent risk factors for lateral
pelvic lymph node metastasis on multivariate analysis.

Local Recurrence of Cancer

Of all 1272 patients undergoing total mesorectal excision,
118 (9.3 percent) had a local recurrence of cancer. The
mean follow-up was 3.3 + 1.9 years in patients with and
5.1 £ 2.3 years in those without recurrence. As shown in
Table 6, the rate of recurrence did not differ between
patients who had pelvic sidewall dissection and those who
did not (10.5 percent vs. 7.4 percent), regardless of the
invasion depth of the tumor.

The rate of local recurrence was 4.1 percent in pa-
tients with stage I lower rectal cancer, 5.8 percent in those
with stage II, and 16.1 percent in those with stage III. Of
the 117 patients with lateral pelvic lymph node metastasis,
28 (23.9 percent) experienced local recurrence.

Risk factors for local recurrence. In the 784 patients who
underwent pelvic sidewall dissection in addition to total
mesorectal excision, univariate analysis showed significant
effects of female gender, size of tumor, histology, tumor
category, perirectal lymph node metastasis, and lateral
pelvic lymph node metastasis local recurrence (Table 7).
Multivariate analysis revealed that perirectal lymph node
metastasis (P = 0.0016) and lateral pelvic lymph node
metastasis (P = 0.0075) were independent risk factors for
local recurrence.

Survival

No significant difference in overall five-year survival was
seen between patients with pelvic sidewall dissection and
those without pelvic sidewall dissection (75.8 percent vs.
79.5 percent) (Fig. 2). However, although no differences
were seen between the two groups in patients with stage I
or stage III cancer, patients with stage IT lower rectal can-
cer who underwent pelvic sidewall dissection had a signifi-
cantly better prognosis (87.0 percent five-year survival)
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Perirectal LNM
Total n (%)
Gender
Male 803 278 (34.6)
Fernale 469 198 42.2)
Age (yr)
>62 642 221 (46.4)
<67 629 255 (53.6)
Unknown 1
Size {cr)
< 545 136 (25.0)
>4 717 339 (47.3)
Unknown 10
Histoloay

Well ci moderately differentiated 1194 425 (35.6)
adenocarcinoma

Others 76 51 67.1)
Unknown 2
T category
T1-2 567 100 (17.6)
13-4 705 376 (53.3)
Lymphatic invasion
Absent 343 46 (134)
Present 922 430 (46.6)
Unknown 7
Venous invasion
Absent 493 120 (24.3)
Present 772 356 (46.1)
Unknown 7

OR = odds ratio; Cl = confidence interval; LNM = lymph node metastasis.

than those who did not (67.1 percent five-year survival);
P =0.0026).

Prognostic factors. In Cox proportional hazard analyses
of all 1,272 patients with lower rectal cancer, age (P =
0.0015), histology (P = 0.0002), T category (P = 0.0002),
perirectal lymph node metastasis (P < 0.0001), and pelvic
sidewall dissection (P = 0.029) were independent prog-
nostic factors (Table 8). In the 784 patients with pelvic
sidewall dissection, age (P = 0.0017), histology (P =
0.0047), T category (P = 0.021), perirectal lymph node
metastasis (P < 0.0001), and lateral pelvic lymph node me-
tastasis (P < 0.0001) were independent prognostic factors
(Table 9). In patients with stage III lower rectal cancer,
the five-year survival rate of those without lateral pelvic
lymph node metastasis was 67.3 percent vs. 47.7 percent
for patients with lateral pelvic lymph node metastasis.

i this study, 37.4 percent of patients with lower rectal
cancer had perirectal lymph node metastasis and 14.9
percent of those who underwent pelvic sidewall dissection

had lateral pelvic lymph node metastasis. The rates of

lateral pelvic lymph node metastasis reported in previous
studies vary from 10.6 percent to 25.5 percent, with most

3.69 2.26-6.04 <0.0001 248

5.35 4.12-6.94 <0.0001 3.46

5.64 4.03-7.90 <0.0001 3.50

2.66 2.07-341 136

571

Univariate analysis Multivariate analysis

OR 95% Cl P value o OR ) 9596 C_I N P v_alue
1

1.38 1.09-1.74 0.007 1.63 1.25-2.13 0.0004
1

1.03 1.03-1.63 0.0244 1.43 0.54-091 0.0073
1

2.70 212-344 <0.0001 129 0.95-1.76 NS

1.46—4.22 0.0008

2,504.78 <0.0001
242-5.06 <0.0001

<0.0001 1
1.02-1.82 0.037

reporting rates around 15 percent.”*''™** Thus, our re-
sult was consistent with those of previous studies.

The rates of perirectal lymph node metastasis and
lateral pelvic lymph node metastasis increased with the
invasion depth of the tumor. A total of 16.5 percent of
patients with T3 tumors and 37.2 percent of those with
T4 tumors had lateral pelvic lymph node metastasis. Ef-
fective treatment of lateral pelvic lymph node metastasis
would likely improve the prognosis of patients with T3
and T4 lower rectal cancer.

We investigated the risk factors for both perirectal
lymph node metastasis and lateral pelvic lymph node
metastasis and found that female gender and histology
showing the main tumor to be not well or moderately
differentiated were independent risk factors for both types
of lymph node metastasis in lower rectal cancer. The
reason why female gender was a risk factor was obscure.
There is some possibility that a female hormone such as
estrogen 1s associated with lymph node metastasis, as ap-
pears to be the case in breast cancer.'® Further studies will
be essential to clarify this issue.

In our study, multivariate analysis revealed that, in
addition to perirectal lymph node metastasis, lateral
pelvic lymph node metastasis was an independent risk
factor for local recurrence. Our patients with lateral pelvic
lymph node metastasis had a local recurrence rate of 23.9
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TAELE 5. Risk factors for lateral pelvic lymph node metastasis in 784 patients with pelvic sidewall dissection

Lateral pelvic
LNM Univariate analysis Multivariate analysis
Total n (%) OR 95% CI P value OR 95% ClI P value

Gender .

Male 507 60 (11.8) 1 1

Female 277 57 (20.6) 1.93 1.30-2.87 0.001 1.88 1.23-2.87 0.0037
Age {yr)

>62 398 54 (13.6) 1

<62 386 63 (16.3) 1.24 0.84-1.84 0.279
Size {cm)

<4 246 22 8.9) 1 1

>4 535 95 (17.8) 220 1.35-3.59 0.0013 167 0.92-3.01 0.085

Unknown 3
Histology

Well or moderately differentiated 723 96 (13.3) 1 1

adenocarcinoma )

Others 61 21 (34.4) 343 1.94-6.06 <0.0001 248 1.354.55 0.0047
T category

T1-2 244 19 (7.8) 1 1

13-4 540 98 (18.1) 263 1.57-4.40 0.0002 1.18 0.63-2.24 0.60
Lymphatic invasion

Absent 134 9 (6.7 1 1

Present 648 108 (16.7) 278 1.37-5.63 0.0033 142 0.66-3.05 0.36

Unknown 2
Venous invasion .

Absent 232 22 (9.5) 1 1

Present 551 95 (17.2) 1.99 1.22-3.25 0.0054 167 0.97-2.85 0.056

Unknown 1
Perirectal LNM

Absent 429 25 (5.8 1 1

Present 355 92 (25.9) 5.65 3.54-903 <0.0001 422 2.58-6.90 <0.0001

OR = odds ratio; CI = confidence interval; LNM = lymph node metastasis.

percent, compared with the overall rate of 9.3 percent in
our series. In patients undergoing curative resection for
T3 or T4 rectal tumors, Ueno et al.'> found a local
recurrence rate of 44.0 percent in patients with lateral
pelvic lymph node metastasis and 11.7 percent in those,
without (P < 0.001).

Lateral pelvic lymph node metastasis was also an
independent predictor of poor prognosis in our patients
with pelvic sidewall dissection, as were age, histology, T
category, and perirectal lymph node metastasis. In
patients with stage III lower rectal cancer, the five-year
survival rate of those without lateral pelvic lymph node
metastasis was approximately 20 percentage points higher

TABLE 6. Local recurrence of cancer in:patients with and. without pelvic sidewall dissection

than that of patients with lateral pelvic lymph node
metastasis. Therefore, adjuvant therapy for patients with
lateral pelvic lymph node metastasis is important. Patients
with stage IIT colorectal cancer usually receive adjuvant
chemotherapy. However, more intensive chemotherapy
might be recommended for those with lateral pelvic
lymph node metastasis.

The definition of the lateral pelvic area in the 6th
edition of AJCC cancer staging manual seems rather
unclear. The present study showed that lymph node
metastasis along the external iliac artery was very rare.
More than 90 percent of metastatic lymph nodes were
located in the obturator area and along the internal iliac

PSD Non-PSD All
Recurrence Recurrence Recurrence
Total n (%) Total n (%) P value Total n (%)
T 37 1 2.7) 196 4 (2.0) NS 233 5 2.1
T2 207 10 4.8) 127 10 (7.9) NS 334 20 (6.0)
T3 497 61 (12.3) 157 21 (134) NS 654 82 (12.5)
T4 43 10 (23.1) 8 1 (12.5) NS 51 1 (21.6)
Total 784 82 (10.5) 488 36 (7.4) NS 1272 118 (9.3)

PSD = pelvic sidewall dissection; NS = not significant.
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_ TABLE 7. Risk factors for local recurrence of cancer in 784 patients with pelvic sidewall dissection

573

Local
recurrence Univariate analysis Multivariate analysis
Total n (%) 95% CI P value OR 95% CI P value

Gender

Male 507 43 (8.5 1

Female 277 39 (14.1) 1.77 1.12-2.80 0.01 1.56 0.96-2.53 0.073
Age (yr}

<62 436 45 (10.3)

=62 348 37 (10.6) 103 0.65-1.64 0.89
Size (cm)

<4 246 16 (6.5) 1

>4 535 66 {12.3) 202 1.15-3.57 0.01 1.21 0.63-2.35 0.57

Unknown 3
Histology

Well or moderately differentiated 723 68 (94) 1

adenocarcinoma

Others 61 14 (23.0) 287 1.50-5.48 0.0009 1.78 0.89-3.55 .10
T category

T1-2 244 1 {4.5) 1

T34 540 71 (13.1) 321 1.67-6.17 0.0003 1.99 0.93-4.25 0.077
Lymphatic invasion

Absent 134 11 (8.2)

Present 648 71 (11.0) 1.38 0.71-2.67 034

Unknown 2
Venous invasion

Absent 232 20 (8.6)

Present 551 62 (11.3) 1.34 0.79-2.28 0.27

Unknown i
Perirectal LNM

Absent 429 22 (5.1) 1

Present 355 60 (16.9) 3.76 2.26-6.27 <0.0001 243 1.40-5.89 0.0016
Lateral pelvic LMN

Absent 667 54 (8.1) 1

Present 117 28 (23.9) 357 2.15-593 <0.0001 211 1.22-3.65 0.0075

OR = odds ratio; CI = confidence interval; LNM = lymph node metastasis.

artery. The lymph nodes in the internal iliac area distal to
the superior vesical artery were most frequently involved.
Almost half of the lateral pelvic lymph node metastases
were located in this area. The next most frequent site of

1 N -,
1 ' 79.5%
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[ 75.8% 7 Ns
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FIGURE 2. The overall survival curve of patients with and without
pelvic sidewall dissection. The 5-year overall survival rates in
patients with and without pelvic sidewall dissection were 75.8
percent and 79.5 percent, respectively.

lateral pelvic lymph node metastasis was the obturator
area. Canessa et al.'” reported an anatomic study using
cadaveric dissection, in which most of the metastatic
lymph nodes found in the lateral pelvic area were located
in the obturator area. Therefore, we believe that the next
AJCC cancer staging manual should mention not the ex-
ternal iliac area but the obturator area as a site of regional
lymph node metastasis in lower rectal cancer.

In many Western countries, the standard therapy for
lower rectal cancer is total mesorectal excision with che-
moradiotherapy.m’19 In Japan, total mesorectal excision
with pelvic sidewall dissection is accepted as a standard
treatment, but the effectiveness of pelvic sidewall dissec-
tion has been controversial. We observed no differences
in the rates of local recurrence between patients with and
those without pelvic sidewall dissection. Because patients
undergoing pelvic sidewall dissection tended to have more
advanced disease, this finding may not be surprising. How-
ever, we found no difference in recurrence rates for any in-
vasion depth of the tumor.

A recent study in patients with stage II or stage TH
rectal cancer reported a higher rate of local recurrence
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caie with pelvic sidewall dissection than with chemoradio-
therapy. " However, that study was neither randomized
not case-matched. Watanabe ef al.*' found no differences
in recurrence in patients with T3 or T4 rectal tumors who
naderwent radiation with or without pelvic sidewall dis-
section, but the number of subjects in that study was
small, A randomized controlled study is essential to clar-
ify the etfect of pelvic sidewall dissection on local recur-
sence i patients with advanced lower rectal cancer.

We also found no difference in overall survival be-
v paticnts with and those without pelvic sidewall dis-
section. Again, this may not be surprising because of the
mioye advanczd state of disease in the group receiving pel-
vic sidewall dissection. However, the Cox proportional
hiazards wmodel showed that lack of pelvic sidewall dis-
section was a significant predictor of poor prognosis. In
addition, patients with stage II lower rectal cancer who
fad pelvic sidewall dissection appeared to have a signif-
wantly betler prognosis than those without pelvic side-
wall disseciion, although patients with stage I or III lower
recial cancer did not receive the same survival benefit,
Thus, the indication for pelvic sidewall dissection may be
poleniiafly limited to those with stage II. However, the

KOBAYASHI £T AL: PELVIC SIDEWALL DISSECTION 1N RECTAL CANCER

Cox praportional hazard model

HR 95% CI P value
1
0.83 0.69-1.13 0.32

1

147 1.16-1.87 0.0015
1

1.13 0.84-1.54 042

1
2.01 1.39-2.90 0.0002
1

1.90 1.35-2.67 0.0002
1

133 0.94-1.88 on

1

118 0.90-1.56 0.23

1 .
2.26 1.75-2,93 <0.0001
1

136 1.03-1.78 0.029

possibility exists that the better prognosis in patients with
stage 11 cancer with pelvic sidewall dissection was a result
of stage migration. Namely, patients with a diagnosis of
stage II who did not undergo pelvic sidewall dissection
may have actually had stage III disease that went un-
diagnosed because the nodes were not identified.

Fujita et al.”” reported that pelvic sidewall dissection
improved the prognosis of rectal cancer patients with a
small number of lymph node metastases. In their study,
the five-year disease-free survival rate was 73.3 percent in
patients with N1 lymph node metastasis who underwent
pelvic sidewall dissection, and 35.3 percent in those
without pelvic sidewall dissection (P = 0.013). In contrast,
Nagawa et al.”> demonstrated that pelvic sidewall dissec-
tion was not necessary in patients with advanced lower
rectal cancer who underwent preoperative radiotherapy.
In their study, no difference was observed in either over-
all survival or disease-free survival between patients with
and those without pelvic sidewall dissection in addition to
preoperative radiotherapy. Their study was a randomized
controlled trial, but the number of recruited patients was
only 51. A large-scale randomized controlled study on the
efficacy of pelvic sidewall dissection has not yet been

—133—



Diseases oF THE CoLoN & Rectum VoLume 52: 4 (2009)

TABLE 9. Prognostic factors for overall survival in 784 patients with pelvic sidewall dissection

575

Patients Cox proportional hazard model
n HR 95% Cl P value

Gender

Male 507 1

Female 277 0.80 0.59-1.08 0.5
Age (yn)

<62 436 1

>62 348 1.59 1.19-2.11 0.0017
Size {cm)

<4 246 1

>4 535 0.97 0.66-1.43 087

Unknown 3
Histology

Well or moderately differentiated adenocarcinoma 723 1

Others 61 1.83 1.20-2.79 0.0047
T category

T1-2 244 1

T34 540 1.68 1.08-2.62 0.021
Lymphatic invasion

Absent 134 1

Present 648 1.50 0.90-2.51 o1

Unknown 2
Venous invasion

Absent 232 1

Present 551 1.25 0.88-1.78 0.22

Unknown 1
Perirectal LNM

Absent 429 1

Present 355 247 1.78-3.45 <0.0001
Lateral pelvic LNM

Absent 667 1

Present 117 227 1.63-3.14 <0.0001

HR = hazard ratio; Ci = confidence interval; LNM = lymph node metastasis.

reported. However, a phase III trial (JCOG 0212) of the
effectiveness of pelvic sidewall dissection is ongoing in
Japan and will recruit 600 patients in total.

In conclusion, we found no differences in the rates of
local recurrence between the pelvic sidewall dissection
group and the non-pelvic sidewall dissection group, al-
though there might be a selection bias for pelvic sidewall
dissection. Lateral pelvic lymph node metastasis is a risk
factor for both local recurrence and overall survival. A
randomized controlled trial will be essential to test the
survival benefit of pelvic sidewall dissection in -patients
with advanced lower rectal cancer.
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Kemeny Netal.® 1999 5-FU 325mg/m?d-+LV 200mg/m*/d &£ 74 2EERE 2ESRLETER 2EEBRETE
5 879 2587+ HAl : FUDR 0.25mg/kg/d 86% 57% 90%
-+ dexamethasone 20mg 14 B A
1 BEAE £60— 2
vs. 5-FU 325 mg/m¥d-+LV 200mg/m*/d = 82 72% 42% 60%
E3 .;‘ \}a:
| i SHE £4BC s p=0.03 0=0.07 £=0.001
_ TonoTetal® 2000 HAI: 5-FU2,000mg 96k x5 /B 9 SEEFE  IEERLEEER
PR X 6+5-FU 200mg/d #01 77.8% 66.7%
vs. 5-FU 200mg/d 0 10 50.0% 20.0%
p=0.27 p=0.045
Lde%NJ 2001 MMC 20mg/m® d1+ 5-FU 750 mg/m” 62 SHEAFE SEERETER SEEFREFX
etal.’ +4-LV200mg/m® 833 d1-5-+HAI @ IL-2 73% 58% 82%
18X 106 1U d6-15 BhiE
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Kemeny MM 2002 HAI : FUDR 0.2mg/kg/d 14 BE+ 5-FU 30 £FHIR  AEBERLEEX JEEBRLEGE
"~ etal” 300mg/m*/d 14 B 243~ X 63.78 457 % 66.9%
: +5-FU 300 mg/m*/d &3 14 BIFE 238k
BHEL4D-X
vs. Fifj#ish 45 4948 25.2% 43.0%
p=0.60 p=0.04 p=0.03
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2006  5-FU 400mg/m?%d—+LV 200 mg/m? 86 58 SEBRETEE
51.1% 33.5%
vs. FiffH 85 41.9% 26.7%
p=0.13 p=0.028
2009 LV 400mg/m’+5-FU 400 mg/m*+5-FU 2,400 mg/m® 153 3F 2EMIREER
2BZE120-2 71.6% 46.2%
vs. LV 400mg/m*+5-FU 400 mg/m*~+5-FU 2,400 mg/m’ 153 72.2% 50.7%
irinotecan 180mg/m* 28T & 120 —X
ns ns
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