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Abstract

Background: Due to the westernization of the diet in Japan,
the incidence of colorectal cancer has increased 4.5 times in
the last 25 years. In this review, the recent results of surgical
treatment for colonic cancer and the future perspectives in
Japan are described. Materials and Methods: A multi-insti-
tutional registry of large bowel cancer in Japan of 10,809 pa-
tients with colonic cancer treated from 1991 to 1994 was in-
vestigated. The data have been published in the Guidelines
of the Japanese Society for Cancer of the Colon and Rectum
(2005). Regarding laparoscopic surgery, 1,495 patients with
colon cancer were examined in a multicenter study between
April 1993 and August 2002. Results: Radical resection with
a curative intent is appropriate for 83-99% of the patients
with stage I-lll localized colon carcinoma. Adequate lymph-
adenectomy, including paracolic, intermediate and princi-
pal node dissection (D3 lymphadenectomy), is of critical im-
portance for both the accurate staging and local control of
the disease. This treatment protocol has now been accepted
as a ‘standard’ operation by Japanese colorectal surgeons.
For patients undergoing a curative resection for colon can-
cer, the 5-year survival rates vary between 62 (stage lll) and
91% (stage ). Adjuvant chemotherapy using 5-FU/leucovo-
rin or oral compounds is commonly administered to patients
with stage lll disease. Laparoscopic surgery for colonic can-

cer yielded a comparable oncological outcome to that re-
ported for conventional open surgery in the Japanese regis-
try for all disease stages. Conclusion: Radical resection with
a D3 lymphadenectomy provided satisfactory 5-year surviv-
al for patients with stage I-lll colon cancer in Japan. How-
ever, the survival of patients with stage IV disease is still
unsatisfactory (only a 14% 5-year survival). Any further im-
provements depend on both identifying such patients at an
earlier stage as well as developing new and effective treat-

ment modalities. Copyright © 2007 S. Karger AG, Basel

Introduction

Colorectal cancer is a significant health problem in
Japan. In 1998 the annual age-adjusted colon cancer in-
cidence per 100,000 individuals in Japan was 42.3 for
males and 24.4 for females, and these rates have increased
3.2 times over those reported in 1975 (10.9 for males, 9.7
for females), and they are continuing to increase [1]. In
2001 colorectal cancer was the fourth leading cause of
cancer death in men and the second leading cause in
women, and it is anticipated to become the leading cause
of cancer death in Japan by 2015 due to environmental
factors and the changing dietary habits of Japanese peo-
ple, which are increasingly becoming similar to those of
Western countries [2].
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Fig. 1. Extent of resection for carcinoma of
the colon. T = Tumor.

Principles of Resection

The principle objective of resection for colon carci-
noma is to remove the primary tumor along with its lym-
phovascular supply. Since the lymphatics of the colon ac-
company the main arterial supply, the length of the re-
sected bowel depends on which vessels supply the segment
involved in the cancer [3]. Before 2005, the Japanese Gen-
eral Rules for Clinical and Pathologic Studies on Cancer
of the Colon and Rectum (JGR) recommended that a col-
ectomy should be performed with at least 5- to 10-cm-
long proximal and distal margins, and that the regional
arterial blood supply should be taken at its origin, thus
assuring an adequate mesenteric resection. In the new
version of these rules (2006), the cut edge of the bowel is
strictly standardized with careful attention being paid to
the main arterial supply of the tumor [4].

Lesions of the cecum, ascending colon, and hepatic
flexure are usually treated by a right hemicolectomy, be-
cause the blood supply to this area comes from the ileo-
colic and right colic arteries. Figure 1 also shows the ex-
tent of a resection for carcinomas of the designated le-
sions. A left partial colectomy is the preferred operation
for tumors involving the distal transverse colon, splenic
flexure, and descending colon. In addition, a sigmoidec-
tomy is the standard operation for sigmoid colon can-
cer.
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Stage-Specific Therapy

Stage 0 (Tis NO MO0) and Stage I (T1-2 N0 MO0)

Polyps measuring less than 2 cm in diameter are re-
moved endoscopically because they basically carry no
risk of lymph node metastasis. After a polypectomy, the
pathologic margins are examined to ensure that they are
free of dysplasia. In the case of a positive margin, depth
of submucosal invasion of =1,000 wm, lymphovascular
invasion, or a poorly differentiated histology, an addi-
tional surgical resection is recommended because of the
risk of local recurrence and metastatic spread. Polyps
measuring >2 cm in diameter or sessile polyps which
could possibly be invasive carcinoma should be removed
by surgical resection. In such cases, laparoscopic segmen-
tal colectomy is considered to be a good option. The treat-
ment strategy for malignant polyps is summarized in fig-
ure 2.

Stage I and Stage II: Localized Colon Carcinoma

(T Any, NO MO0)

The majority of patients with stage I and II colon can-
cer can be successfully treated by surgical resection. It is
recommended that patients demonstrating a depth of in-
vasion of T3 or more undergo adequate colonic resection
with a D3 lymph node dissection according to the Japa-
nese guidelines [5]. D3 means complete dissection of the
regional lymph nodes including the paracolic, intermedi-
ate and the principal lymph nodes (fig. 3).
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ing to the Japanese Guidelines for Colorec-
tal Cancer [5] with slight modifications.

Stage III: Lymph Node Metastasis (T Any, N1-3 MO0)

Patients with lymph node involvement are at signifi-
cantrisk for both local and distant recurrence, and there-
fore an adequate colonic resection with a D3 lymph node
dissection should be performed. A D3 lymph node dis-
section contributes not only to the local control of disease
but also to accurate staging. Adjuvant chemotherapy is
therefore routinely recommended for these patients.

Adjuvant Chemotherapy

Adjuvant chemotherapy is regarded as a standard
treatment for patients with stage III colon cancer; how-
ever, the use of chemotherapy after surgery in patients
with stage II disease remains controversial. Although 5-
fluorouracil (5-FU) has been the mainstay of therapy for
the last four decades, we have entered into a new era with
the development of novel chemotherapy and biological
agents. The combination of adjuvant 5-FU, leucovorin
(LV), and oxaliplatin has been shown to significantly im-
prove the disease-free survival and it is now considered
to be the standard of care for completely resected colon
cancer in healthy patients [6-8]. The Japanese Guidelines
recommend the use of 5-FU with LV as the standard ad-
juvant chemotherapy [5]. The availability of oral chemo-
therapy agents has helped to make administration easier
while also helping to avoid the need to use indwelling
catheters.
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Fig. 3. The extent of dissection of the regional lymph nodes. Pa =
Paracolic lymph node; In = intermediate lymph node; Pr = prin-
cipal lymph node; T = tumor.

Stage IV: Distant Metastasis (T Any, N Any M1)

The pattern of distant metastases in stage IV disease
is summarized in table 1. The liver is the most common
site of metastasis from colorectal cancer. A surgical resec-
tion is the only treatment known to provide a long-term
survival and the possibility of a cure in patients with liv-
er metastases.
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Table 1. Synchronous distant metastases in colorectal cancer

Liver Lung Peritoneum Others
bone brain Virchow other total
Colon cancer (15,528) 11.4% (1,777) 1.6% (242)  6.4% (993) 0.3% (44)  0.1% (9) 0.1% (19) 0.4% (64) 0.9% (136)
Rectal cancer (10,563) 9.5% (1,002) 1.7% (180)  3.0% (314) 0.3% (36) 0.1%(8)  0.01% (1) 0.5%(57) 1.0% (102)
Colorectal cancer (26,091)  10.7% (2,779) 1.6% (422)  5.0% (1,307)  0.3% (80)  0.1% (17)  0.1% (20)  0.5% (121) 0.9% (238)

From the JSCCR, a multi-institutional registry of large bowel cancer in Japan, 1995-1998.

Table 2. Grading of colorectal liver metastasis (JSCCR, 2006)

H1 H2 H3
NO
A B
N1
N2 B
N3 C
M1

H1 = Four or fewer metastatic tumors and the largest hepatic
tumor <5 cm.

H2 = Except H1, H3.

H3 = Five or more metastatic tumors and the largest hepatic
tumor >5 cm.

Regional node status of the primary tumor:

NO = Node-negative.

N1 = Node-positive, 1-3.

N2 = Node-positive, 4 or more.

N3 = Node-positive along a major named vascular trunk.

Table 3. Five-year survival depending on the grade of liver metas-
tases

Grade All cases Resected cases  Unresected cases
(473) (378) (95)

A 50.3% (191) 52.9% (177) 14.3% (14)

B 24.5% (161) 29.6% (121) 7.7% (40)

C 6.7% (121) 10.4% (80) 0% (41)

The remainder of patients with stage IV disease, ex-
cept for patients with multiple organ metastases, such as
to the liver and lung, require a resection for cure. How-
ever, almost all patients with stage IV disease cannot be
surgically cured and therefore the focus of treatment
should be palliation. Many of these patients require co-
lonic cancer resection because of symptoms of hemor-
rhaging and/or obstruction.

Surgical Treatment for Colon Cancer

Liver Metastasis

Liver metastasis is the most common metastatic pat-
tern in colorectal cancer. Synchronous liver metastases
are present in 10% of all patients with colorectal cancer
and they occur in more than half of all patients with re-
current disease [5]. Of these, 30% are potentially resect-
able for cure. The indications for a hepatic resection in-
clude control of the primary site, no signs of disseminat-
ed disease, no signs of hepatic node metastases, a
technically feasible operation, and an adequate hepatic
function reserve of the patient.

Hepatic resection has been associated with a 27-40%
5-year survival and confers a survival advantage compared
to patients not undergoing resection [9-11]. Kato et al. [12]
observed a 5-year survival rate of 39% for 585 patients who
were resected in a multi-institutional study in Japan. The
differences among institutes may be related more to the
clinical stages at the time of hepatic resection than the sur-
geon’s skills at the individual institutes. A working group
of the Japanese Society for Cancer of the Colon and Rec-
tum (JSCCR) has proposed a new staging system based on
the number of lymph node metastases from the primary
cancer, the number of liver metastases, and the size of the
metastatic nodules (table 2). The new staging system ap-
pears to be useful for predicting the prognosis of patients
with liver metastases from colorectal cancer (table 3).

Lung Metastasis

Surgical resection is recommended as the first choice
for treatment of pulmonary metastases, and the results of
the 5-year survival have been reported to range from 30
to 60% in recently reported series [13-15]. Candidate se-
lection is based on the number and location of metasta-
ses, the absence of diseases other than pulmonary dis-
ease, an adequate pulmonary function reserve, and a
good overall medical condition [5].
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Table 4. Five-year survival rates based on the JGR classification (1991-1994)

Stage 0 Stage I Stage II

Stage IITa Stage IITb Stage IV All Stage

90% (110)

C 87% (149)
A 96% (209)

T

D

91% (257)
89% (199)
90% (151)
91% (1,149)
91% (1,905)

81% (252)
84% (698)
839% (447)
83% (267)
85% (1,373)
84% (3,037)

95% (176)
95% (129)
95% (559)

S
Colon (C-S) 95% (1,183)

69% (209)
74% (398)
70% (270)
71% (152)
81% (879)
76% (1,908)

60% (137)
57% (254)
60% (143)
58% (67)

67% (394)
62% (995)

10% (225)
14% (409)
10% (261)
19% (115)
17% (781)
14% (1,791)

64% (1,082)
68% (2,225)
68% (1,496)
73% (881)
75% (5,135)
71% (10,819)

Stage I1Ia included T3N1MO, TANOMO in this JGR classification (6th version, 1998), but TANOMO is classified as stage II in the new
version (7th version, 2006) according to the UICC TNM classification.
C = Cecum; A = ascending colon; T = transverse colon; D = descending colon; S = sigmoid colon.

Results of Surgery for Carcinoma of the Colon (from
1991 to 1994)

JSCCR collected data from a national registry in Ja-
pan and calculated the 5-year survival rate depending
on the primary lesion (table 4). The survival rates gener-
ally correlate with the extent of lymph node involve-
ment. Internationally, the TNM classification system is
widely used for staging. In the TNM classification, node
metastases are classified into three grades, from pNO to
pN2, based on the number of metastatic nodes. In Japan,
the JGR have been used as mentioned earlier. In the JGR
before 2005, node metastases were classified into four
levels, n(-), n1(+), n2(+), and n3(+), based on the distri-
bution of the metastatic nodes. This system accurately
classifies both the patient distribution and survival
rates; however, it is considered to be too complicated. In
the new version of JGR (2006), the extent of nodal me-
tastases is classified into four grades: N0, N1, N2 and N3.
Grades NO-N2 correlate with the N categories of the
TNM classification, and N3 is defined as invasion of the
principal node [4]. The JGR also indicates the region
that should be dissected, thus making this method well
suited for clinical use.

Laparoscopic Resection of Colonic Cancer

In Japan, laparoscopic surgery for colorectal cancer
was first introduced in 1992, and many centers are now
performing either laparoscopic or laparoscopically as-
sisted colon resections. To date, many studies have con-
firmed these methods as resulting in a faster recovery,
less pain, shorter hospital stay, and satisfactory short-
term oncologic results. However, the long-term oncolog-
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ic results of laparoscopic surgery for colorectal cancer
still remain unclear.

The Japanese Laparoscopic Surgery Study Group col-
lected the data obtained from 12 main institutes of Japan
during the period April 1993 to August 2001. During this
period, 1,495 patients underwent a laparoscopic colonic
resection. Of the 1,495 patients with colonic cancer, 188
(12.6%) had postoperative complications including:
wound infection in 97 cases (60%); bowel obstruction in
31 cases (19%); anastomostic leakage in 22 (14%), and
others. Cancer recurred in 61 (4.3%) of the 1,411 cura-
tively treated patients; however, no port site recurrence
was found. The 5-year survival rate was 96.6% for the pa-
tients with stage I, 94.8% for those with stage II, and
79.6% for those with stage III disease [16].

We cannot compare the current data to those of open
surgery series because the findings represent an uncon-
trolled study. These favorable results of laparoscopic sur-
gery for colon cancer have resulted in this treatment be-
ing accepted as a radical operation for potentially curable
patients in Japan. However, a randomized prospective
trial is necessary in the near future.

Follow-Up and Surveillance

The optimal way to follow patients who have under-
gone resection for carcinoma of the colon is a subject wor-
thy of some discussion. The main goal of the follow-up is
to improve patient survival by making an early diagnosis
of recurrence during the asymptomatic stage when radi-
cal surgical treatment is still viable. Other goals of follow-
up are to enable early treatment of other bowel lesions
including polyps and metachronous cancers, to solve sur-
gery-related problems in a timely manner, to provide pa-
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Table 5. Comparison between the follow-up guidelines

JSCCR! ASCO ESMO
Physical Every 3 months for 3 years then Every 3-6 months for 3 years Every 3-6 months for 3 years
examination every 6 months up to 5 years then every 6 months up to 5 years  then every 6-12 months up to 5 years
CEA Every 3 months for 3 years then Every 3 months for at least 3 years  No
every 6 months up to 5 years (stage II or IIT)
Chest X-ray Every 6 months for 5 years (X-ray) No Annually for 5 years
Chest CT or annually for 5 years (CT) Annually for 3 years With suspicion
(high risk of recurrence)
Liver 6 months after surgery then No Every 6 months for 3 years then
sonography annually up to 5 years annually for 2 years
Abdominal CT  Annually for 5 years Annually for 3 years With suspicion
(high risk of recurrence)
Colonoscopy Annually for 3 years 3 years after surgery then 1 years after surgery then every 3 years

every 5 years

! Basically for patients with stage I1I, flexible in patients with lower stage disease.

tients with psychological support, and to evaluate the im-
pact of new therapeutic approaches. However, postop-
erative follow-up may sometimes be based on a not
completely scientific background, including ‘health poli-
tics’, ‘national standards’ or ‘class requirements’, namely
providing the maximum care possible for patients to
avoid being accused of guilt associated with an incurable
non-diagnosed recurrence. As a result, Japanese doctors
tend to perform intensive follow-up based on national
standards. The guidelines of, for example, the JSCCR, the
American Society Clinical Oncology and the European
Society Medical Oncology confirm these considerations
even if these societies all agree on some of the elements
while disagreeing on many others regarding performance
of an appropriate follow-up (table 5) [17].

Conclusions

In surgical treatment for colon cancer, a colonic resec-
tion with a D3 lymph node dissection is widely accepted
as the treatment of choice in Japan. A D3 lymphadenec-
tomy contributes to both local control of disease as well
as accurate staging without increasing surgical stress, in-
cluding operation time and blood loss, in comparison to
a D2 lymphadenectomy. This may be related to the fact
that Japanese patients tend to have a lower body mass in-
dex than Western patients. To date, we have obtained a

Surgical Treatment for Colon Cancer

favorable outcome for the patients with potentially cur-
able colon cancer by means of surgical treatment. How-
ever, the prognosis for patients with stage IV disease still
remains poor. Multimodal treatment for liver/lung me-
tastases is now being developed and recent systemic che-
motherapy trials have demonstrated promising results [7,
18]. Any further improvements in survival rates will de-
pend on both identifying patients earlier in order to sur-
gically treat them in a more timely manner as well as in
developing new and effective treatment modalities in the
future [19-21].
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