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2 0/17  1/59 (L7%)  25/143 (17.5%)  26/219 (11.9%)
p-value <0.003
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(2) PET

I. FDG-PET &3

PET (positron emission tomography) it £ ¥ +
CICLBUTERE T, 1970 FRICEHIEE O
A%, FDG(2-deoxy—2-"*F-fluolo~D-glucose ;
“FDG) DA BA % &7z, FDG i D-glucose &
FRICHBAICIRD AT ) VEELE N B2, D-
glucose D & HITER K E B L REIZIZS
fESNTHIECHBENICERE T 2. Ldso O
R DOEA ML EFET 5. 20 FDG % PET
BAT T UERIMLE ST 5 O3 PET K
ETH5. 13 L® FDG 3B o BFge 1o i X
NT2AY, 1980 ERNTIEE~ S IS X iz, 2002
FITITIRIC D IRBREIS &, PSSR AL A B A 98,
BREZHE L CRMEROER, BEOAL 7Y
V7 1 Gl GERIIRHE) 2 LB TH 5.

CNETOEBBWE £ o7 B2 AT,
2l W CT T XMEBEMZ, MRI TS
EMHELCREZW %175 25, FDG-PET Tid
glucose U 2 FIH L CHIFE DS BEH & BB Ry
DBEWEITHI L THA, LidoTE o H

ERENERSAY Y ¥ —KEAR TR T {5 2 W)
(T411-8777 HABEBRREBERIT T ELE 1007)

1343-2443/04/JCLS

EHARE4 2004 Vol8 Nob
CHAEAFA AN LY §—

E AR

Ry 3 M DTS /& S 1 B o
A B2 RE EH*

LV EBEOMAE & LTS A X .

LA L %45 FDG-PET %439 72017 14 ¥F %
BT LY A 20 Ty (KD b oo s R
DY ERIE 110 5 L8 720), FDG &
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T ER AR B DA B 7 IR FER LI S 1
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FBAE, BEPITHELE S h B FDG XSRS 085
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BEHL 05,

I PET Be&E

Early Colorectal Cancer volume 8, number 6, 2004. 529
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3 BEBRERAFY S NHEBESO FDG-PET

"FDG-PET &KW, BB CEEZER 2D D,

" MRIRARET. PGB EBIC 2cm KOEB Y VSFHi2 b 5.
CEB X g

C NS

CUIRREEAR AR

DR AR

=0 a0 oo

BUZATb T3, FDG-PET O8I, BILE
II. FDG-PET 2k 25 A EEOEEI R, ERRES WV (—EI2I2E
SWBPNRER D), FEBIE & D IEBIC

REDHAMRLIEE, KB, W, S5 CHE  SuTLBWRTEL S Th S,

Early Colorectal Cancer volume &, number 6, 2004. 531
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70 % S FDG-PET B fE 72 o072, T D95 b RE
W13 90 % 3E { AAFDG-PET g <, #4TE R
stage 0 Ch L 9% ) 20 %, stage 1 14 %, stage II
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T BATREMEAVRIE X TV BY,
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532 BHEIRAGRE  volume 8 number 6. 2004.
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5 RIE I R AEDZ KIS CIRES T
THLOWRER T ED T ki, B
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AL EA IS + RS RSERE S 3O b 0
ETRETH 5.

IV. PET #%32 ORER

. 1 X b
TTHRVIRA M E-OMEL L2, Y470
oY, FHIEREEE, PET 7 A 72809
FHIHLA 70 bu B LETHL. &
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RO7DIZEEIZFDG TR MR S 5 L5
WS L0 EMETH L. BHWRSOVEES
TERET L EPRELBIHOTLENH S, %
72FDG-PET BB D MU HFET 20T, 1
PORELOUHOLEL LS.

3. s, A, ftb
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L, B, BE, B BRC3EBUERID 5.
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DIREOPH VLB 5.

PET # & OBEIZI1E CT, MRI % & & O &f I 78
VEERDE., ZOHTPET-CT#2&CIiZ PET &
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LUHNOETHET SND. & HIC/EBGIEC
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FIZ300HELRY, WMEPET X V204548
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FDG-PET IR Tld 7% { BAED 5153 5 1L 2 T
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1) HHH W FDG-PET 9.0 & LB AR®RS.
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Summary
Colorectal cancer screening using PET

Shigeki Yamaguchi®, Hiroyoshi Furukawa* *
Hirofumi Morita®, Masayuki Ishii*
and Mitsuyoshi Ota*

FDG-PET is a new examination method using glu-
cose and cellular functions. The advantages of PET
screening are ; no pain, no preparation, and not specific
to any organ. The disadvantages are ; high cost and
exposure to radiation. Colorectal cancer was one of the
most detectable diseases in Japanese PET screening
trials. However, one third of colorectal cancer was PET
negative. Also, the early cancer ratio is smaller than
that observed using fecal occult blood and colonoscopy.
In the Japanese advanced-aged society, PET may have
an important role in cancer screening. In the mean
time, we need to understand the characteristics of PET.

*Division of Colorectal Surgery, ** Divison of Radiology,
Shizuoka Cancer Center Hospital, 1007 Shimonagakubo,
Nagaizumi, Shizuoka 411-8777, Japan

Key words : cancer screening, colorectal cancer, PET
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PROGNOSTIC FACTORS AFFECTING OUTCOME OF PALLIATIVE SURGERY
FOR MALIGNANT BOWEL OBSTRUCTION IN ADVANCED GASTROENTEROLOGICAL
CANCER PATIENTS

Masayuki ISHII, Shigeki YAMAGUCHI, Hirofumi MORITA, Mitsuyoshi OHTA,
Syunichi OSADA, Katsuhike UESAKA*, Atsuyuki MAEDA* and Etsuro BANDO**
Divisions of Colon and Rectum Surgery, Hepato-Biliary-Pancreatic Surgery*, and Gastric Surgery**,
Shizuoka Cancer Center Hospital

We assessed the food intake in terminal cancer patients who underwent palliative surgery (ostomy
placement or bypass operation) for malignant bowel obstruction, and evaluated the factors affecting the
outcome of palliative surgery. Sixty patients who underwent palliative surgery for malignant bowel
obstruction were enrolled in this study and they were divided into two groups, depending on the ability
to tolerate solid foods. We analyzed the two groups for the following clinical factors : primary diagnosis,
obstruction level, preoperative albumin level, performance status, surgical procedure, presence of ascites,
dissemination, remote metastases and pre-operative chemotherapy. Thirty-four patients were able to
tolerate solid foods for one month or longer after surgery. Patients with preoperative serum albumin
level of < 3.0g/dl, with the presence of ascites or whose primary site was the pancreas, could not tolerate
solid foods significantly. A multiple logistic regression analysis indicated that the pancreas primary,
preoperative low albumin level and the presence of ascites are the independent predictors for an
unfavorable postoperative outcome of food intake. Those three clinical factors would be important for
predi~ting the outcome of palliative surgery.
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ABSTRACT
Background/Aims: The aim of this study ‘was to
evaluate the effect and the toxicity. of prophylactic

Dukes C colorectal cancer patients. -
Methedology: Ninety patients in whom Dukes C
colorectal cancer was diagnosed and were treated
with - curative resection between 1993 ‘and
~underwent HAIC. The HAIC regimen co
24-hour continuous infusion of - 1500mg
“rouracil, administered once a ‘week for 8
lizing a portable infusion drug delivery

ambulatory patient. Pati
| 5-fluorouracil could be given were |
'HAIC group, which resulted in 70 of the 90
 being in this group. The HAIC group overall
and liver recurrence r omp

non-HAIC control group. ~~~+
Results: There were no serious toxic effects in this

“adjuvant hepatic_arterial infusion chemotherapy
~(HAIC) on liver metastases and on overall survival of = i
= " non-HAIC group, 65.2%;
- 5-year liver metastasis-free rate ‘was 92.7% in the

HAIC gr oup and 786% 11’1 the

tudy. Significant differences were seen in the cumu-
lative overall 5-year survival (HAIC: group, 84.1%;
.0369).. The cumulative

on-HAIC group

INTRODUCTION

In Dukes C colorectal cancer, even when curative
surgery is performed, the overall 5-year survival is
only around 60% because of tumor recurrence. The
liver is the most frequent site of recurrence, account-
ing for 40 to 50% of all colorectal cancer recurrences
(1). The best treatment for liver metastases of colorec-
tal cancer is major hepatic resection. The 5-year sur-
vival rate of cases with curative resection for liver
metastasis is 25% (2), but in fact, only 10 to 20% of
patients with liver metastases undergo surgical treat-
ment. An effective adjuvant treatment should there-
fore be devised to prevent liver metastases.

Metachronous liver metastasis may arise from
microscopic metastases that are undetected at initial
surgery. Otherwise, it may originate from tumor cell
emboli reaching the portal system via the mesenteric
vein during the initial surgery. Consequently, previ-
ous studies have advocated portal injection of cytotox-
ic agents at the time of surgery and during the post-
operative period to prevent metachronous liver metas-
tasis (3,4). However, a large randomized trial of portal
vein infusion of fluorouracil and heparin showed that
they had no significant impact on survival (5).

Hepato-Gastroenterology 2004; 51:124-127
© H.G.E. Update Medical Publishing S.A., Athens-Stuttgart

In the present study, we investigated whether
adjuvant hepatic arterial infusion chemotherapy could
reduce the incidence of metachronous liver metastasis
and prolong patient survival.

METHODOLOGY

At Yokohama City University Hospital, from 1993
to 1997, out of 191 patients with histologically con-
firmed Dukes C colorectal cancer who had had cura-
tive surgery, 90 patients received adjuvant hepatic
arterial infusion therapy. Informed consent was
obtained preoperatively from all patients eligible for
the trial. Physical examination, computed tomography
of the abdomen and pelvis, chest radiography or com-
puted tomography were performed so as to demon-
strate that there was no evidence of synchronous liver
metastasis or other distant metastases.

During the operation, ultrasound sonography was
also performed to confirm that no liver metastases
were present. At the time of pump insertion, cholecys-
tectomy was performed if it had not been done previ-
ously. The tip of an arterial catheter was placed at the
point where the gastroduodenal artery branched off
from the common hepatic artery. The right gastric



HAI against Dukes C Colorectal Cancer

Hepato-Gastroenterology 51 (2004)

125

artery and small branches supplying the duodenum
were ligated.

Arterial catheterization using an interventional
radiologic procedure was performed in patients where
lymph node metastases were confirmed for the first
time by postoperative pathologic study,

Hepatic arterial infusion chemotherapy (HAIC)
was performed in the Outpatient Department. The
adjuvant treatment regimen used was as follows; from
1993 to 1995, 5-fluorouracil (5-FU) (350mg/24 h) was
administered by continuous infusion pump for 5 days
at two-week intervals, and was repeated six times.
This regimen resulted in frequent catheter occlusion
and was changed in 1996 to a weekly dose of 5-FU
(1500mg/24 hours) for eight weeks. After completing
the regimen, all patients were given oral fluoropyrim-
idine for two years.

During the 5-FU infusions, patients were checked
every week for side effects. Assessment of toxicity was
carried out according to the WHO criteria after each
cycle of treatment. Computed tomography of the
abdomen and pelvis, and chest radiography were per-
formed every three months, and laboratory examina-
tions, including tests for tumor markers, were per-
formed every month to prove or exclude tumor recur-
rence. :
~ As a historical study, the clinical courses of the
HAIC group patients were compared with those of the
62 patients in the non-HAIC control group, in which
patients were also given oral fluoropyrimidine for two
years.

We drew Kaplan-Meier curves to estimate the
overall duration of survival and of disease-free sur-
vival. Data for the two groups were compared by
means of the log-rank test using a significance level of
5%.

RESULTS

Of the 90 patients who received adjuvant hepatic
arterial infusion therapy, 20 were excluded because
the total chemotherapy dosage of at least 7g of 5-FU
could not be completed due to 15 cases of catheter
occlusion, 4 of nausea and appetite loss, and 1 of stom-
atitis (Table 1). Therefore, analysis was performed
using the 70 patients who formed the HAIC group.
Toxic effects occurred in 14 patients (20%); nausea,
appetite loss, or both developed in 12 patients, abdom-
inal pain developed in 4 patients, and liver dysfunction
developed in 2 patients. None of these toxic effects
exceeded grade 2 of the WHO criteria. No diarrhea
and bone-marrow suppression was observed in this
study (Table 1). The background characteristics of
the patients are presented in Table 2, and show no
significant differences between the HAIC group and
the non-HAIC group in terms of sex, age, location of
tumor, depth of tumor, locations of positive lymph
nodes, tumor pathology, tumor size, serum CEA level
or median follow-up period.

There were recurrences in 18 of the 70 patients in
the HAIC group and in 19 of the 62 in the non-HAIC
group (Table 3). In the HAIC group, the site of initial
recurrence was the liver in 5 patients, the lung in 7,

Regimen and toxicity

5- FU 1750mg/5days/2weeks
continuous i.a.
x 6 (1993-1996)

no. of patients 49

Catheter occlusion 14
Nausea/appetite loss 2

33 patients completed

Nausea/ appetite loss 8
Abdominal pain 3
Liver dysfunction 2

5-FU 1500mg/24hr/week
continuous i.a.
x 8 (1996-1997)

no. of patients 41

Catheter occlusion 1
Nausea/appetite loss 2
Stomatitis 1

37 patients completed

Nausea/ appetite loss 6
Abdominal pain 1
Liver dysfunction 0

HAIC group Non-HAIC group
(n=170) (n=62)
Sex Male 47 37
Female 23 25
Age Average 60.1 60.5
Range 29-83 29-82
Location Colon 40 26
Rectum 30 36
Depth of tumor Within proper muscle 10 8
Beyond proper muscle 60 54
Location of positive Proximal 47 33
- lymph nodes Distal 23 29
Pathology Well 34 14
- Moderately 26 30
Poorly 2 2
Mucinous 8 6
Tumor size (mm)  Average 48.2 54.7
Range 12-130 15-120
Serum CEA Average 9.5 7.9
level (ng/mL) Range 0.5-69 0.6-69
Median follow-up period (month) 42.2 48.5

the brain in 1, local tissues in 4 patients and peritoneal
dissemination in one. Nine of these 18 patients died of
recurrent colorectal cancer. In three of the 5 patients
who had liver metastases, metastatic lesions were
resected. One of them still survives after 54 months.
Five of the seven patients with lung metastases under-
went surgery, and six of the seven are still alive. The
cases with brain metastasis and peritoneal dissemina-
tion were all inoperable, and 2 of the patients were
dead within 24 months.

Resection of the tumors was performed in 2 of the
4 cases of local recurrence, and the patients survive at
this present time. The cumulative overall 5-year sur-
vival rate of the HAIC group was 84.1%, which was
significantly higher than that of the non-HAIC group
(65.2%, p=0.0369) (Figure 1). The cumulative 5-year
liver metastasis-free ratio shows no statistical differ-
ence between the HAIC group (92.7%) and the non-
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FIGURE 1 Survival curves after curative resection of Dukes C colorectal
cancer.

100 SR —’
Iy
" as
80 [ T
60
%
40
20 HAIC group (n=70)
------ non-HAIC group (n=62) P=0.0649
0 —
0 1 2 3 4 5 6 7
Time after resection (years ) 1

FIGURE 2 Liver metastasis-free curves after curative resection of
Dukes C colorectal cancer.

HAIC group Non-HAIC group

(n="70) (n=62)
Location Liver 5 11
Lung 7 3
Brain 1 0
Local 4 3
Bone 0 1
Dissemination 1 1
Total 18 (25.7%) 19 (30.6%)
Treatment Surgery 10 9
Radiation 5 6
Chemotherapy 0 1
No treatment 2 2

HAIC group (78.6%) (Figure 2). On the other hand,
in the cases positive for distant lymph node metasta:
sis, one of the risk factors of liver metastasis of col-
orectal carcinoma, the cumulative 5-year liver metas-
tasis-free ratio of the HAIC group (91.7%) was signifi-
cantly higher than that of the non-HAIC group
(68.6%, p=0.0268) (Figure 3).

DISCUSSION

Approximately 50% of the patients who underwent
curative resection for primary colorectal cancer died of
metachronous liver metastasis. Reducing the number
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of such metastases would result in improved survival
(11). Most of the many attempts made to do so in pre-
vious prospective, randomized trials of adjuvant sys-
temic chemotherapy (6-8) have failed to reduce the
development of liver metastasis. Tt has been suggested
that one reason for the lack of success of adjuvant sys-
temic chemotherapy was that sufficiently high doses
of drug could not be given because of systemic side
effects. Previous researchers have described portal
vein infusion of cytotoxic agents at the time of surgery
and during the postoperative period as an effective
method of preventing metachronous liver metastasis
(3,4). However, a large randomized trial of portal vein
infusion of fluorouracil and heparin revealed that it
had no significant impact on survival (5). Even metas-
tases too small for detection by the naked eye receive
a blood supply from newly developed arterioles (12).
Ridge et al. (13) demonstrated that portal infusion
chemotherapy could not maximize drug delivery to
hepatic metastases. Daly et al. (14) reported signifi-
cant improvement of tumor response after hepatic
artery infusion compared with portal vein infusion.
These findings suggest that adjuvant chemotherapy
via the hepatic artery is more effective. At the time of
initial surgery, micrometastases may already exist in
the liver, and if a circulating tumor embolus has
caused micrometastasis, portal. infusion adjuvant
chemotherapy is probably not very effective. Hepatic
regional infusion of anticancer drugs achieves high
local and low systemic drug concentrations, with the
potential for an increased local response rate and
decreased systemic toxicity, because the administra-
tion of drugs into the hepatic artery may maximize the
concentration of the drug in the liver, at least during
the first pass through this organ (9,10) and because
hepatic extraction and metabolism of the drug will in
turn decrease systemic exposure (11).

In this study, the initial regimen was to infuse 5-
FU over a five-day period. Because this protocol result-
ed in many cases of catheter occlusion and the regi--
men completion rate was only 71.4%, we were obliged
to change the protocol to a 24-hour infusion method in
1996. The widely accepted method for effective HAIC
administration of 5-FU has been the 5 or 7-day con-
tinuous infusion method. However, in 1996, Arai et al.
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FIGURE 3 Liver metastasis-free curves in distal lymph node positive
cases.
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(15) reported that a weekly high-dose 5-FU infusion
was effective for treating unresectable liver metas-
tases. To treat ambulatory patients safely and to avoid
catheter complications at the same time, we decided to
alter the drug delivery protocol to the 24-hour infu-
sion method.

In both protocols of this study, systemic toxicity
was relatively mild and no patients developed chemi-
cal hepatitis or biliary sclerosis. The mean total dose
of 5-FU administrated in this course of HAIC was
11.2g and not more than 15g. We assessed the effects
of HAIC against patients to whom 7g or more of 5-FU
was given, and concluded that 12g of 5-FU could be
given without presenting toxicity.

In this study, we found there was an impact on
survival after HAIC as a result of decreased liver
metastases, especially in the cases positive for distant
lymph node metastases. This is a significant finding,
because these cases had high potential of developing
recurrent tumors in the liver, ultimately leading to
death, whereas HAIC effectively prevented recur-
rence. In several randomized studies, other investiga-
tors have reported that HAIC after resection of liver
metastases prevented liver recurrences and improved
patient outcome (16-18). Based on these reports, we
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