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Abstract

Background The aim of this study was to clarify the
feasibility of laparoscopic surgery for rectal cancer retro-
spectively in 28 centers throughout Japan.

Methods Between May 1994 and February 2006, 1,057
selected patients with rectal cancer underwent laparoscopic
surgery. All the data regarding the patient details, and
operative and postoperative outcome were collected
retrospectively.

Results Mean follow-up was 30 months. Procedures
included anterior resection in 938, abdominoperineal
" resection in 107, Hartmann’s procedure in 10, and others in
two patients. Conversion to open procedures occurred in 77
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patients (7.3%). Postoperative surgical complications
developed in 235 patients (22.2%), including anastomotic
leakage in 84 (9.1%). Median length of postoperative
hospital stay was 15 days (7-271 days). Patients with upper
rectal cancer had shorter hospital stay than those with
lower rectal cancer (14 versus 18 days, p < 0.01). Tumor—
node-metastases (TINM) stage included 83(7.9%) stage 0,
495 (46.8%) stage 1, 197 (18.6%) stage II, 230 (21.8%)
stage III, and 52 (4.9%) stage IV. Recurrence was devel-
oped in 67 patients (6.6%) of the 1,011 curatively treated
patients. Local recurrence occurred in 11 patients (1.0%).
There was no port-site metastasis. Of the 1,011 curatively
treated patients, the 3-year disease-free survival rate was
100% in stage 0, 94.6% in stage I, 82.1% in stage I, and
79.7% in stage II1.

Conclusions Laparoscopic surgery is feasible and safe in
selected patients with rectal cancer, with favorable short-
term and mid-term outcome.

Keywords Rectal cancer - Laparoscopic surgery -
Short-term outcome - Multicenter study

The role of laparoscopic surgery has gained acceptance in
the treatment of benign diseases, but it remains contro-
versial in the treatment of malignancies, because of
concerns about adequacy of lymphadenectomy, the extent
of resection, early findings of port-site metastasis, and the
lack of long-term results [23]. There are some retrospective
and prospective comparative studies reporting on the fea-
sibility and favorable outcome of laparoscopic surgery for
colorectal cancer including earlier return of bowel motility
[6, 9, 17, 27], less postoperative pain [6, 27}, and shorter
hospital stay [6, 8, 9, 27]. Recently, results of large
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randomized controlled trials comparing laparoscopic with
conventional open surgery have been published, demon-
strating that laparoscopic surgery for colon cancer was
equivalent to open surgery in terms of postoperative
complications and long-term outcome [4, 1, {8]. After the
publication of these trials, laparoscopic surgery for colon
cancer has been recognized as an alternative treatment to
open surgery.

However, these studies did not include rectal cancer
because of technical difficulties including anastomotic
techniques, except the Conventional versus Laparoscopic-
Assisted Surgery in Patients with Colorectal Cancer
(CLASICC) trial, which included rectal cancer and showed
impaired short-term outcomes in patients undergoing lap-
aroscopic anterior resection for rectal cancer, and
concluded that the routine use of laparoscopy for rectal
cancer is not justified. There are some reports about the
feasibility of laparoscopic surgery for rectal cancer, how-
ever, these studies included only a small number of
patients, and the role of laparoscopy for rectal cancer
remains to be defined [1, 2, 19, 22, 24].

This retrospective, multicenter study was conducted to
clarify the feasibility, safety, and short-term and mid-term
surgical outcomes of laparoscopic surgery for rectal cancer.
To the best of our knowledge, the present study is the first
retrospective study that included the data of more than
1,000 patients with rectal cancer undergoing laparoscopic
surgery.

Patients and methods

This multicenter study was conducted by 28 institutions
which are members of the Japan Society of Laparoscopic
Colorectal Surgery. The study group consisted of patients
who underwent laparoscopic surgery for rectal cancer in
those 28 institutions during the period between May 1994
and February 2006. All of the surgeons were skiliful both
in the open and laparoscopic colorectal surgery, and had
experienced at least 30 laparoscopic surgeries for colo-
rectal cancer.

Indications for laparoscopic surgery for colorectal can-
cer have expanded gradually throughout Japan, based on
the preoperative diagnosis of the tumor. Therefore, the
indications for laparoscopic surgery for rectal cancer varied
amongst the institutions, and the patients were selected at
the surgeons’ discretion. In the majority of institutions,
indications were limited to T1 or T2 tumors in the rectum,
and patients with bulky tumors, those with a previous
history of extensive adhesions, those with bowel obstruc-
tion, and those who did not consent to laparoscopic surgery
were excluded. No hand-assisted laparoscopic procedures
were included in the present study.

‘2_) Springer

Tumor location was defined according to the General
Rules for Clinical and Pathological Studies on Cancer of
the Colon, Rectum, and Anus edited by the Japanese
Society for Cancer of the Colon and Rectum [16]. When
the tumor was located between the inferior margin of the
second sacral vertebra and the peritoneal reflection, the
location was recorded as the upper rectum. When the tumor
was located below the peritoneal reflection, its location was
recorded as the lower rectum. The location of the tumor
was determined by pelvic computed tomography (CT)
scan, colonoscopy, and/or barium enema preoperatively
and confirmed during surgery.

The extent of lymphadenectomy and site of ligation and
division of the inferior mesenteric vessels were decided by
the surgeon in charge. Conversion to open surgery was
defined as incision longer than 8 cm. In laparoscopic low
anterior resection, the rectum was transected laparoscopi-
cally using laparoscopic linear staplers or through a small
laparotomy, at the surgeon’s discretion. A diverting stoma
was also fashioned at the surgeon’s discretion.

Clinical data including sex, age, body mass index
(BMI), tumor location from anal verge, location of the
tumor, laparoscopic procedures, size of tumor, distal mar-
gin, lymph node resected, and pTNM stage were collected
retrospectively and reviewed. Operative and postoperative
data including operative time, blood loss, length of inci-
sion, intraoperative complications, reasons for conversion
to open surgery, time until resumption of liquid and solid
intake, length of postoperative hospital stay, morbidity, 30-
day mortality, and reason for reoperation were also col-
lected retrospectively, and data regarding oncologic
follow-up were collected at the time of the present study.

Statistical differences in categorical variables were
analyzed by the chi-square test, and differences in contin-
uous variables were analyzed by Student’s r-test. The
Kaplan—Meier method was used to calculate survival rates.

Results

Between May 1994 and February 2006, 1057 patients with
rectal cancer underwent laparoscopic surgery. The patient
details are summarized in Table 1. Of these, 655 (62%)
patients had tumors in the upper rectum, and 402 (38%) in
the lower rectum. Five patients received preoperative
radiotherapy; the reasons for radiotherapy were not
described. Forty-nine patients (4.6%) had previously
undergone tumor removal by transanal or endoscopic
resection. Stage 0 or I disease was present in 578 (54.7%)
patients. Anterior resection with double stapling technique
was performed in 888 (84.0%) patients and hand-sutured
coloanal anastomosis was performed in 107 patients
(10.1%) patients, whereas abdominoperineal resection or
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Table 1 Patient details

Number of patients 1,057
Sex (male/female) 665/392
Age (years)* 629 +11.7
BMI (kg/m?)* 229+ 32
Location of tumor

Upper rectum 655

Lower rectum 402
Preoperative radiation 5(0.5)
Previous tumor removal 49 (4.6)
Type of tumor

Well/moderate 1023 (96.8)

Poor 11 (1.0)

Others 23 (2.2)
TNM stage

0 83

1 495

)i | 197

m 230

v 52
Procedures

Anterior resection with double stapling technique 888 (84.0)

Anterior resection with sutured coloanal 107 (10.1)
anastomosis
Abdominoperineal resection 50 (4.7)
Hartmann’s procedure 10 (0.9)
Others 2(0.2)
Diverting ileostomy 116

* Values are mean < standard deviation; BMI, body mass index
Numbers in parentheses are percentages

Hartmann’s procedure was performed in only 60 (5.6%)
patients. A diverting ileostomy was fashioned in 20 (3.0%)
patients in the upper rectum and 96 (23.9%) patients in the
lower rectum. Conversions to open procedures occurred in
77 (1.3%) patients; the reasons for the conversions are
shown in Table 2. Intraopearative complications occurred

Table 2 Reasons for conversions to open surgery

Trouble in anastomosis 15 (19.5)
Advanced disease 12 (15.6)
Narrow pelvic cavity 12 (15.6)
Adhesion 10 (13.0)
Obesity 70.1D
Bleeding 5(6.5)
No visualization of the location of tumor 5(6.5)
Injury to other organs 3339
Others 8 (10.4)
Total 71

Numbers in parentheses are percentages

in 52 (4.9%) patients, including trouble in anastomosis in
17, uncontrollable bleeding in 15, injuries to other organs
in 10, and others in 10. Operative and postoperative out-
come are shown in Table 3. Operative time was
significantly shorter and blood loss was significantly less
for upper rectal cancer than for lower rectal cancer (250
versus 300 min, p < 0.001; 56 versus 150 ml, p < 0.01).
Median length of postoperative hospital stay was 15 days
(7-271 days). Patients with upper rectal cancer had shorter
hospital stay than those with lower rectal cancer (14 versus
18 days, p < 0.01). Mean number of dissected lymph nodes
was 15, which did not differ between the upper and lower
rectal cancers.

Postoperative surgical and nonsurgical complications
were seen in 278 (26.3%) patients (Table 4). Incidence of
anastomotic leakage, which was the most common post-
operative complication, was 9.1%. Of these, 36 patients
were reoperated. There was no mortality within 30 days
after surgery.

Curative surgery was performed in 1011 cases (95.6%).
The reasons for noncurative surgery were liver metastasis
in 28 cases, lung metastasis in 9, peritoneal dissemination
in 6, and other metastases in 9 cases. The mean follow-up

Table 3 Operative and postoperative outcomes

Operative time (min)” 270 (122-780)

Blood loss (ml)? 90 (0-1800)

Time to oral intake (days)” 2 (1=70)

Time to first stool (days)” 4 (0-31)

Length of stay (days)* 15 (6-270)

* Values are median (range)

Table 4 Postoperative complications

Surgical complications, n (%) 235 (22.2)
Anastomotic leakage 84 (9.1)°
Wound infection 71 (6.7
Bowel obstruction 38 (3.6)
Bleeding (including bleeding 15(1.4)

from anastomotic site)

Abscess 11 (1.0)
Others 16 (1.5)

Nonsurgical complications (%) 43 (4.1)
Urinary 16 (1.5)
Peripheral nerve 13 (1.2)
Pulmonary 6 (0.6)
Liver 2 (0.1
Others 6 (0.6)

Mortality 00

* Patients undergoing Hartmann’s procedure or abdominoperineal
resection were excluded

Numbers in parentheses are percentages
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Table 5 Recurrences and 3-year disease-free survival

Site of recurrence (%) 72
Lung 23 (31.9)
Liver 21 (29.2)
Local 11 (153)
Peritoneum 4(5.7)
Others 13 (5.6)
Three-year disease-free survival (%)
TNM stage
0 100
1 94.6
11 824
11 79.7

Numbers in parentheses are percentages

period was 906 days (5-4,185 days). Recurrence was
developed in 67 patients (6.6%) of the 1,011 curatively
treated patients. The site of the first recurrence was the
liver in 21 cases, the lung in 23, the local in 11, the peri-
toneum in 4, and other sites in 13 cases. The recurrence
was detected during the first year in 22 patients and during
the second year in 28 patients. There was no port-site
metastasis. Of the 1,011 curatively treated patients, the 3-
year disease-free survival rate was 100% in stage 0, 94.6%
in stage I, 82.1% in stage II, and 79.7% in stage III
(Table 5).

Discussion

The present study showed that laparoscopic surgery for
rectal cancer is safe and feasible, with a low conversion
rate, and provided favorable short-term and mid-term
outcome. Conversion to open surgery occurred in 77
patients (7.3%), which was low compared with previously
published data (10-30%) [1, 4, 5, 11, 12]. A low conver-
sion rate was also reported by a few specialized centers
[19, 26]. One of the reasons for the low conversion rate
may be that the present study included a selected group of
patients with rectal cancer, i.e., mainly early rectal cancer,
which means that bulky, advanced tumors were not
included. A bulky tumor in the narrow male pelvis is one of
the reasons for conversion. Another reason might be that
very few Japanese patients were overweight, the
mean body mass index in the present study being less than
23 kg/m?. The other reason might be that the definition of
conversion was an incision more than 8 cm, which was
liberal. Some procedures can be carried out with an inci-
sion of 8 cm in thin patients under direct vision, however,
length of incision was the only parameter that could be
collected in a multicenter, retrospective study. Conversion

@ Springer

itself is not necessarily a negative event, but the appro-
priate incidence of the conversion is difficult to determine,
however, the authors think that good selection of patients is
reasonable and justified, considering that the patients with
conversion had a higher incidence of postoperative
complications than those without conversion in other
studies [13].

The overall morbidity in the present study was 26%,
which compares favorably with the published data of 53% in
open procedures [3]. The most common postoperative
complication was anastomotic leakage, with an incidence of
9.1%, which is consistent with published reports that report
incidence in the range from 7% to 17% [5, 19, 20, 24].
Several risk factors have been reported be associated with
postoperative complications, especially anastomotic leak-
age, including male sex, obesity, and the level of anastomosis
[21,23]. There are several reports on higher anastomotic leak
rates after total mesorectal excision than in conventional
surgery [3, 14]. Although some authors reported leak rates
less than 5% after total mesorectal excision [26], others
reported leak rates as high as 10-20% [3, 10]. The incidence
of anastomotic leakage in laparoscopic rectal surgery seems
to be higher than that in open surgery, however, there are
some reports showing no differences in leak rates between
the laparoscopic and open procedures {11, 20].

One technical factor could be one of the reasons for the
higher leakage rates in laparoscopic rectal surgery. In the
double stapling technique, the circular stapler used in
laparoscopic procedures is basically the same as in open
procedures, whereas the linear staplers are different. Some
surgeons in the present study group used laparoscopic
linear staplers through a suprapubic port to transect the
rectum intracorporeally. Although articulated staplers are
now available, at least two, or sometimes three or four,
linear staplers are needed, thus resulting in an unduly long
staple line. An unduly long staple line could be a reason for
the higher leakage rate, although there are no data
regarding the number of linear staplers used and the inci-
dence of anastomotic leakage. Some surgeons in this group
attempted to use a conventional linear stapler such as the
TA stapler (Tyco, USA), Roticulator (Tyco, USA) or
Access (Ethicon Endo-Surgery Inc., Cincinnati, USA), for
open procedures through a small incision under direct
view, which is sometimes difficult because it provides poor
visualization of the deep narrow pelvis through a small
incision. Recently, a new curved cutter stapler has become
available, and its application to laparoscopic anterior
resection might be a good alternative [15].

A diverting ileostomy was fashioned at the surgeon’s
discretion in the present study. The incidence of a diverting
stoma for the lower rectum was 23.9% in the present study,
which may be somewhat high. Some surgeons routinely
fashion a diverting ileostomy for laparoscopic anterior
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resection for rectal cancer [18]. The presence of a stoma
does not prevent the development of anastomotic leakage,
however, it can prevent a subsequent disaster.

One may criticize the relatively long postoperative
hospital stay of 14 days in the present study. Because most
Japanese insurance schemes cover the complete cost of
hospitalization, there is still little incentive for early dis-
charge. As a result, length of hospital stay is not yet a
major concern for both patients and surgeons, which is a
completely different situation from that in Western
countries.

This study had several limitations in that it included
only selected patients with rectal cancer because the indi-
cations for laparoscopic surgery expanded gradually as the
authors gained experience, and the indications differed
among the institutions. Patients with far advanced rectal
cancer were not included and, when surgery was indicated,
open procedures were adopted. Therefore, this stady was
not intended to be a strict comparison of open with lapa-
roscopic procedures, and the mid-term or long-term
outcome may be irrelevant. Neoadjuvant therapy has not
been established and surgery is the first choice for rectal
cancer in our country. Another study on preoperative
chemoradiation for lower rectal cancer is now running. In
the next study, preoperative chemoradiation may be a
choice of treatment for lower rectal cancer. Only five
patients receiving preoperative radiation or chemoradiation
were included, and the feasibility of laparoscopy in these
patients should also be evaluated in the future. Although
the incidence of anastomotic leakage was 9.1% in the
present study, which was comparable to other studies, the
incidence of a diverting stoma was high. A prospective
phase II study is being conducted by the authors’ group to
elucidate this matter, and a randomized controlled trial
should be conducted to clarify the benefits of laparoscopic
surgery for rectal cancer; however, the authors believe that
the findings of the present study are of value in proposing
the future studies.
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Intermittent Hepatic Arterial Infusion with Systemic Chemotherapy for Metastatic Colorectal Cancer: Yoshihito Ide*’,
Koji Mikami*2 and Kohei Murata*' (*'Dept. of Surgery, and **Dept. of Radiology, Suita Municipal Hospital)
Summary

We report 5 cases of metastatic colorectal cancer with intermittent hepatic arterial infusion (HAl) and systemic chemo-
therapy (CPT-11, biweekly) in 2006—-2008. Two patients with poor performance status were for systemic chemotherapy,
and 3 patients were initiated as third—fine treatment or more. Among the 5 patients, 2 patients were recorded as PR, 2
patients were as SD, and 1 patient was as NE. Three patients are alive with a mean follow—up of 19 months. HAl is intended
to have few side effects compared with the systemic chemotherapy, and the treatment methods for these cases were not
indicated for any of standard chemotherapies. But HAl alone is considered as insufficient treatment for unresectable fiver
metastasis, because HAI cannot be proved to have an apparent survival benefit. It is possible that a combination of re-
gional and systemic drug treatments will be more effective than systemic treatment alone for unresectable colorectal cancer.
Key words: Hepatic arterial infusion (HAI), Liver metastasis, Colorectal cancer
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Abstract

Background: Colorectal cancer (CRC) patients have an in-
creased risk of developing other malignancies. Understand-
ing the characteristics of the second primary cancer is im-
portant to establish an effective surveillance program.
Methods: This study investigated 301 CRC patients to assess
the risk factors for postoperative primary cancers arising
from organs distinct from the colorectal area (extracolorec-
tal cancers). The observed/expected ratio (O/E ratio) was cal-
culated using the Osaka Cancer Registry, to determine the
rate of increase in extracolorectal cancers. Results: The fre-
quency of postoperative extracolorectal cancers was 12.6%.
A logistic regression analysis showed only age to be aninde-
pendent risk factor for postoperative extracolorectal cancer
development. The O/E ratio of overall postoperative extra-
colorectal cancer was significantly higher than one (O/Eratio
2.6, p<0.01).In each organ, the frequency of lung and gastric
cancers were significantly higher than one, with O/E ratios of

3.2and 2.7 (p < 0.01 and p < 0.05, respectively). Conclusion:
The frequency of postoperative extracolorectal cancers in
CRC patients was significantly higher than that in the normal
population, especially for lung and gastric cancers. Clini-
cians should carefully follow patients for a possible recur-
rence of CRC and educate CRC patients with regard to the
high risk of a second primary cancer.

Copyright © 2009 S. Karger AG, Basel

Introduction

Colorectal cancer (CRC) is among the most common
malignant disorders in Western populations, whereas
cancers of the upper gastrointestinal tract (esophagus
and stomach) and liver have predominated in the East.
However, many Asian countries, including Japan, have
experienced an increase of two- to fourfold in the fre-
quency of CRC during the past few decades [1, 2]. The 5-
year relative survival rate of approximately 50-60% [1]
results in patients with one primary neoplasm who are at
risk for developing a second neoplasm due to the effect of
shared risk factors, either as a consequence of treatment
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for the initial cancer or because of intensified medical
surveillance, thus resulting in an earlier detection of a
second cancer or, due to the effect of shared risk factors.

The present study was designed to assess the risks of
second primary cancers by employing a logistic regres-
sion analysis and by calculating the observed/expected
(O/E) ratio using the correlative data file of the Osaka
Cancer Registry, one of the world’s largest cancer data-
bases (3, 4]. Determining the frequency and the suscep-
tible organ in second primary cancers is therefore impor-
tant for the postoperative follow-up.

Patients and Methods

Patients .

During the period between January 1991 and December 1996,
301 CRC patients who underwent curative surgery at Osaka Med-
ical Center for Cancer and Cardiovascular Diseases were selected
for this study. The selection criterion was that these patients had
no history of cancer at the time of the CRC diagnosis. The major-
ity of the tumors were well-differentiated adenocarcinoma (n =
172), followed by moderately differentiated adenocarcinoma (n =
117), and other carcinomas (poorly differentiated adenocarcino-
ma, mucinous adenocarcinoma, and signet-ring cell carcinoma;
n = 12). The TNM stage [5] included 121 stage I patients, 87 stage
11 patients, and 93 stage III patients. None of the patients under-

- went either preoperative chemotherapy or irradiation. The pa-

tients included 190 males and 111 females, with a median age of
61 years (range, 33-89 years, fig. 1). Sixty-two tumors were lo-
cated in the right-side colon (cecum-transverse colon), 148 in the
left-side colon (descending colon-sigmoid colon), and 91 in the
rectum. Forty-five patients had a familial history of cancer that
included CRC. We defined metachronous and synchronous car-
cinomas according to the criteria used by Warren and Gates [6];
synchronous carcinoma was defined as tumors detected after an
interval of less than 1 year, and metachronous carcinoma was de-
fined as tumors detected after an interval of 1 year or longer. Nine
patients had hereditary nonpolyposis colorectal cancer (HNPCC)
according to the Amsterdam criteria II [7]. The patients were fol-
lowed postoperatively for at least 5 years or until death. When the
follow-up was interrupted, detailed information was available
from the Osaka Cancer Registry. After surgery for CRC, newly
detected primary cancers arising from organs distinct from the
colorectal area (extracolorectal cancers) were counted as ‘second
primary cancer’. ’

Osaka Cancer Registry
The Osaka Cancer Registry is a cooperative effort of the Osaka

‘Prefectural Department of Health and Welfare, the Osaka Medical

Association, and the Osaka Medical Center for Cancer and Car-
diovascular Diseases [3, 4]. The Osaka Cancer Registry registers
all primary malignant neoplasms in the Osaka Prefecture, which
had a population of 8.8 million people in 2000. In this system, the
site of origin, histological findings, clinical stage, and primary
treatments are documented for all first and subsequent primary
malignant neoplasms. Follow-up information, including the last

Second Primary Cancer in Patients with
Colorectal Cancer
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Fig. 1. Patient age distribution.

date of contact and cause of death where applicable, is also avail-
able. This registry provides the age-, period-, and gender-matched
incidences in Osaka, and is reported in Cancer Incidence in Five
Continents, because its accuracy meets the standards established
by the International Agency for Research on Cancer [8).

The method for calculating the ‘expected incidence’ of post-
operative extracolorectal cancers has been previously described
[9, 10]. Person-years at risk were calculated from the date of diag-
nosis of the CRC until the date of diagnosis of the second prima-
ry cancer, date of death, or the closing date, December 31, 2005,
whichever occurred first. The patients for whom there were no
matching death certificates were assumed to be alive at the closing
date. Using gender and age at surgery for each CRC patient, the
expected incidence of postoperative extracolorectal cancers was

“estimated from the average incidence rates of the Osaka Cancer

Registry database from 1999 to 2001.

The incidence of postoperative extracolorectal cancer for each
patient was calculated and defined as the ‘observed incidence’ of
postoperative extracolorectal cancers.

Diagnosis of CRC and the Follow-Up System

The preoperative diagnostic and staging procedures per-
formed included colonoscopy, chest X-rays or CT, abdominal +
pelvic CT, abdominal ultrasonography, serum tumor markers,
and occult blood tests of stool and urine. The preoperative sur-
veillance of extracolorectal cancer was not standardized, but it
was performed according to the preference of the attending sur-
geon. Briefly, chest X-rays, abdominal ultrasonography, and oc-
cult blood tests of stool and urine were the minimum examina-
tions performed for all patients. ‘

After surgery, all patients were followed for at least 5 years; this
included a physical examination, serum tumor marker analysis,
hepatic imaging (US and/or CT), pelvic CT, chest X-ray or CT ev-
ery 4-6 months for the first 3 years and every 6 months for the
next 2 years, and colonoscopy every 1-2 years. Basically, only re-
currence of CRC was followed and further cancer screening was
not conducted, except for CRC. CRC patients are therefore ad-
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Table 1. Time interval (years) and number of second primary can-
cers

Table 2. Characteristics of patients with and without second pri-
mary cancers (univariate analysis)

Second primary Time interval Total
cancer site 0-3 3.5 510 510

Stomach 5 3 0 0 8
Lung 6 2 0 0 8
Liver 4 1 1 0 6
Gallbladder 1 1 1 0 3
Blood 1 1 1 0 3
Prostate 0 1 1 0 2
Ureter 1 0 1 0 2
Others 5 2 1 0 8
Total 23 11 6 0 40

vised to receive cancer screening not only during the follow-up
but also after the follow-up.

Statistical Analysis

A statistical evaluation was performed by the Mann-Whitney
U test, x* test or the Fisher exact test with the use of the StatView
software program (SAS Institute Inc, Cary, N.C., USA). A multi-
variate analysis using logistic regression modeling was also per-
formed to determine the independent predictive factors for extra-
colorectal cancers. The significance of the O/E ratios was tested
by a Poisson distribution analysis [11]. All data are expressed as
the mean * SD. A p value of <0.05 was considered to be statisti-
cally significant.

Results

Frequency of a Second Primary Cancer

Mean follow-up period was 6.8 * 2.6 years. A second
primary cancer was detected in 38 patients (12.6%) after
a curative resection for CRC. Thirty-six of the patients
had a single second primary cancer and 2 patients had
two second primary cancers.

The time interval and the number of second primary
cancers are summarized with some overlapping data in
table 1. Of 38 patients, 13 patients had synchronous car-
cinoma, 24 patients had metachronous carcinoma, and
one patient had both synchronous and metachronous
carcinoma. The major sites of the second primary cancer
were the stomach (n = 8), lung (n = 8), and liver (n = 6).
The major sites were the stomach (n = 6) in males and
liver (n = 2) in females. The mean interval from surgery
to diagnosis of the second primary cancer was 2.5 * 2.7
years. Twenty-three (57.5%) of 40 cancers occurred less
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Second primary  Second primary  p value

cancer -+ cancer —
(n =38) (n=1263)
Age, years 63.9+9.1 59.9+96 0.0049
Sex
Male 29 (76%) 161 (61%) 0.0713
Female 9 (24%) 102 (39%)
Tumor site
Right-side colon 5(13%) 57 (22%) 0.0896
Left-side colon 25 (66%) 123 (47%)
Rectum 8 (21%) 83 (32%)
Histological grade
Well 24 (63%) 148 (56%) 0.5922
Mod 12 (32%) 105 (40%)
Others 2 (5%) 10 (4%)
TNM Stage
I 13 (34%) 108 (41%) 0.1539
II 16 (42%) 71(27%)
111 9 (24%) 84 (32%)
Family history of colorectal cancer
+ 2 (5%) 15 (6%) 0.9999
- 36 (95%) 248 (94%)
Family history of all cancers
+ 7 (18%) 38 (14%) 0.4435
- 31 (82%) 225 (86%)
Multiple colorectal cancers
+ 3 (8%) 25 (10%) 0.9999
- 35 (92%) 238 (90%)
HNPCC :
+ 1 (3%) 8 (3%) 0.9999
- 37 (97%) 255 (97%)
Follow-up period, years  6.7x3.3 68124 0.7728

Right-side colon = Cecum-transverse colon; left-side colon =
descending colon-sigmoid colon; Well = well-differentiated ad-
enocarcinoma; Mod = moderately differentiated adenocarcino-
ma; Others = poorly differentiated adenocarcinoma, mucinous
adenocarcinoma and signet-ring cell carcinoma.

than 3 years after the resection of CRC. Thirty-four
(85.0%) of 40 cancers occurred after less than 5 years.
However, 6 cancers (15.0%) were recognized more than 5
years later. There were no patients who had a second pri-
mary cancer more than 10 years later.

Relationship between the Second Primary Cancer

and Clinicopathological Characteristics Based on a

Univariate Analysis ,

Table 2 lists the clinicopathological characteristics of
the 301 patients with and without a second primary can-

) Noura et al.
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