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(Jpm J Cancer Chemother 32(11):1768-1770, October, 2005)

A Case of Peritoneal Dissemination Disappeared by CPT-11 4 TS-1 Combination Chemotherapy: Hiroyoshi Takemoto,
Mutsumi Fukunaga, Rycta Ooshiro, Makoto Fujishima, Kazuyoshi Yamamoto, Junichi Tanaka, Motoi Kondo,
Tomono Kishimoto, Takahiro Nakayama, Hiroshi Imamura, Seizo Masutani, Masayuki Tatsuta, Takatoshi Kawasaki
and Hiroshi Furukawa (Dept. of Surgery, Sakai Municipal Hospital)

Summary

A patient is a 35-year-old man. By a diagnosis of descending colon cancer, descending colon ablative
operation and D1 lymph node dissection were performed on April 22, 2004. It was P3HON1SE, StageIV in
perioperative findings. Abdominal CT showed peritoneal dissemination of 1.7 cm at the right under the abdominal
wall wound and 1.2 ¢m in the rectovesical pouch on May 18, 2004. CPT-11+TS-1 combination chemotherapy was
started on June 22nd.

In the five weeks of the combination chemotherapy, continuous infusion of CPT-11 (150 mg/body day 1 and 15)
was twice administered, and oral administration of TS-1 (120 mg/body/day) was given for 3 weeks (day 1-21).
Peritoneal dissemination disappeared after the two-course end, and we judged it as CR. Furthermore, we were
certain that we obtained CR after the three-course end. The adverse event was only neutropenia of grade 1. The
fourth course was not administered, but recurrence has not been observed. Abdominal CT showed no recurrence
on March 3, 2005 since the combination chemotherapy ended 6 months ago. Key words: Colon cancer, CPT-11,
78-1
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ABSTRACT :
Background/Aims: Serum levels of carcinoembry-
onic antigen (CEA) and carbohydrate antigen 19-9
(CA19-9) are frequently elevated in patients with col-
orectal carcinoma. However, the predictive utility of
these two markers has not been fully investigated in
patients with liver metastasis.

Methodology: We retrospectively amnalyzed data
obtained from 90 hepatectomy or non-hepatectomy
patients with liver metastases from colorectal carci-
noma. We examined correlation between serum lev-
els of CEA and CA19-9 and other clinicopathologic
factors and performed univariate and multivariate
analyses to determine the impact of these tumor
markers on extrahepatic metastasis after admission
to our hospital.

Results: CEA elevation correlated to advanced age
(260 years), and CA19-9 elevation correlated with the
site (colon) of primary tumor. Univariate analysis
showed that treatment without hepatectomy, >4
hepatic tumors, and CA19-9 elevation had been an
adverse effect on extrahepatic disease-free survival
time after admission. Multivariate analysis showed
that CA19-9 elevation (risk ratio, 1.84) and treat-
ment without hepatectomy (risk ratio, 1.62) had a
significant effect on extrahepatic disease-free time.
Conclusions: In patients with colorectal liver
metastasis, elevation of serum CA19-9 is a risk factor
for extrahepatic metastasis, and CEA appears to be
useless for predicting extrahepatic metastasis in
these patients.

INTRODUCTION

Survival of patients with liver metastasis from col-
orectal carcinoma has improved because the indica-
tions for hepatic resection have been extended (1-4)
and chemotherapy methods have been refined (5-7).
The results of surgical treatment, however, are still
unsatisfactory. About 70% of patients with liver
metastasis who undergo hepatic resection develop
intra- and/or extrahepatic metastasis after surgery
(2,4,8-10). Factors influencing recurrence or death
from disease after hepatic resection for liver metasta-
sis have been investigated (2,4,8-11), and the presence
of extrahepatic metastasis is considered one of the
most adverse factors against patient survival after
hepatic resection (2,10). It is important for hepatobil-
iary surgeons to be able to identify risk factors for
extrahepatic metastasis in patients with liver metas-
tasis.

Serum levels of tumor markers such as carcinoem-
bryonic antigen (CEA) and carbohydrate antigen 19-9
(CA19-9) are reported to be useful for detecting
advanced tumor or predicting postoperative recur-
rence in patients with colorectal carcinoma (12). Some
authors have reported preoperative serum CEA level
to be useful for predicting recurrent disease or death

Hepato-Gastroenterology 2005; 52:1814-1819
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from disease in patients with liver metastasis of col-
orectal carcinoma (2,4). Others, however, have report-
ed that serum CEA is not an independent factor pre-
dicting outcome after hepatic resection (9,10,13).
Therefore, the prognostic value of CEA in patients suf-
fering from liver colorectal metastasis is still contro-
versial. Moreover, the prognostic value of serum
CA19-9 has not been fully investigated in such
patients (14).

We investigated risk factors for extrahepatic
metastasis to clarify the prognostic value of preopera-
tive serum CEA and CA19-9 levels in patients with
resectable and non-resectable liver metastasis from
colorectal carcinoma.

METHODOLOGY

Between September 1982 and September 2001,
155 patients with liver metastasis from colorectal car-
cinoma were admitted to the Department of Surgery I,
Oita Medical University. Of these, 90 patients had
serum CEA and CA19-9 levels measured at the time of
admission, and those 90 were enrolled in this study.

Of the 90 patients, 55 underwent hepatic resection
and/or thermal ablation therapy, including microwave
coagulation therapy (MCT) and radiofrequency abla-
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tion (RFA). The remaining 35 underwent only
chemotherapy including transarterial and/or systemic
infusion therapy. The criteria for hepatic resection at
our institution are less than 4 hepatic tumors, no
extrahepatic metastasis, and no contraindications for
surgery. Some exceptional cases were included in this
study: one patient with a solitary lung metastasis
underwent hepatic and pulmonary resections during
the same hospitalization; 1 patient with local recur-
rence of rectal carcinoma and 1 with multiple lung
metastases of colon carcinoma underwent palliative
limited hepatic resection and/or RFA; 13 patients with
24 hepatic tumors underwent hepatic resection and/or
thermal ablation therapy (MCT and/or RFA).
Relations between tumor markers and other clini-
copathologic factors were investigated (Table 1).
Serum levels of CEA and CA19-9 were determined by
chemiluminescence enzyme immunoassay; cut-off val-
ues were bng/mL and 36.4 U/mL, respectively. We
obtained the results of histologic study of the primary
colorectal carcinoma, including nodal metastasis,
tumor grade (well differentiated or other type), and
lymphatic or venous permeation. Complete histologic
descriptions of the primary tumor were available for
79 of the 90 patients. Nine patients did not undergo

RESULTS
Clinicopathologic Characteristics
Clinicopathologic characteristics of the 90 patients
are summarized in Table 1. The patient group com-
prised 50 men and 40 women whose mean age at the
time of admission was 64.3 years (range, 33 to 84
years). Of the 90 patients, 43 had colorectal carcinoma
and liver metastases synchronously and the remaining
47 had liver metastases metachronously at the time of
admission. Mean and median intervals between col-
orectal surgery and admission at our institute due to
liver metastasis were 8.2 months and 3.0 months,
respectively. Thirty-seven patients had a solitary liver
metastasis, and the remaining 53 had multiple metas-
tases (median number of hepatic tumor, 2.0) with a
mean tumor size of 37.9mm (median 30.0mm, range
10 to 120mm). Tumor cell invasion into lymph and
blood vessels and lymph node metastasis at the pri-
mary site were documented in 58 of 79 (73.4%)
patients, 42 of 79 (53.2%), and 49 of 80 (61.3%),
respectively. Mean serum CEA and CA19-9 levels at
the time of admission were 265.5ng/mL (median,

o lispatnog s

resection of the primary tumor because of the pres- =
CEA

ence of synchronous extrahepatic metastasis or locore- CA19-9
gional advanced tumor. Two patients underwent Clinical No. of <5 25 P <364 2364 P
resection of the primary colorectal carcinoma at variable Patient (ng/mL) (ng/mL) value (UmL) (U/mL) value
another hospital and complete histologic data were SeX 0.80 0.14
not available to us; only nodal status was provided in Male 50 15 86 29 21
1 case, and only venous permeation, tumor grade, and N Female 40 13 el 17 23
. . . ge (years) 0.04 0.89
nodal status was provided in the other. The interval =60 28 3 B " ”
between colorectal surgery and detection of hepatic >60 62 15 47 39 30
metastasis was defined as hepatic disease-free survival  Pyimary Site 0.42 <0.01
time. When colorectal surgery was not performed, the Colon 60 17 43 23 37
hepatic disease-free survival time was defined as the Rectum 30 11 19 28 7
interval between the detection of colorectal carcinoma Nodal metastasis 0.18 0.21
and that of hepatic metastasis. Correlation between Absent 31 7 24 19 12
CEA or CA19-9 and other clinicopathologic factors Present 49 18 31 23 26
was evaluated by chi-square or Fisher’s exact proba- Tumor grade 0.9 . 0.62
S E—————
In investigating risk factors for extrahepatic Lym;havdvfc pefmeation 013 0.08
metastasis, we considered a total of 13 clinicopatho- ‘Absent 21 9 12 14 7
logic factors including serum levels of CEA and CA19- Present 58 16 42 26 39
9, all of which are shown in Table 2. Patient outcomes  Venous permeation 0.19 0.57
were determined by referring to the files for the status Absent 37 9 28 20 17
of each patient in November 2002. The mean and Present 42 16 26 20 22
median follow-up periods were 19.3 and 16.0 months, Interval (months) 0.54 0.71
respectively from the date of admission to our insti- :1122 gg 262 i‘g "ii ‘33
tute. We investigated patient outcome (survival or Nomber of Motast 0l
. A umber of Metastases ) 0.41
death), follow-up time, cause of death, site of extra- =4 59 3 i 32 77
hepatic metastasis, and extrahepatic disease-free sur- >4 31 13 18 14 17
vival time. Survival rates were calculated by the Tumor size (cm) 0.06 0.11
Kaplan-Meier method. Each clinicopathologic factor <5 68 25 43 ‘ 38 30
was evaluated by univariate log-rank test, and signifi- 25 22 3 19 8 14
cant variables were then examined by multivariate Hepatectomy 0.60 0.96
analysis with the Cox proportional hazards model. P Not done 35 12 23 18 17
Done 55 16 39 28 27

values of less than 0.05 were considered statistically
significant.

CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9.
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Extrahepatic disease-free

Clinical No. of survival rate

variable patient 1 year 3 year P value

Sex 0.10
Male 49 44.8 26.3
Female 40 58.5 37.5

Age (years) 0.36
<60 27 50.9 0
>60 62 51.3 36.4

Primary Site 0.86
Colon 59 51.3 28.6
Rectum 30 50.7 38.0

Nodal metastasis 0.16
Absent 31 60.5 48.9
Present 48 50.5 21.0

Tumor grade : 0.11
Well 24 70.0 50.7
Non-well 54 '48.0 25.2

Lymphatic permeation 0.26
Absent 21 70.8 37.6
Present 57 48.6 34.9

Venous permeation 0.12
Absent 37 63.9 39.5
Present 41 46.8 30.1

Interval (months) 0.28
<12 66 46.3 26.0
=12 23 64.9 40.8

Number of Metastases 0.02
<4 59 56.9 41.8
>4 30 38.3 -

Tumor size (cm) 0.93
<b 68 515 30.1
25 21 50.1 35.8

Hepatectomy <0.01
Performed 54 65.3 43.5
Not performed 35 28.5 -

CEA (ng/mL) 0.87
<5 27 54.6 35.8
25 62 49.4 29.2

CA19-9 (U/mL) 0.04
<364 45 61.4 3 414
>36.4 44 ~39.7 209

14ng/mL, range 0 to 13,850) and 1,200 U/mL (median,
29 U/mL, range 0 to 55,000), respectively. Serum CEA.
and CA19-9 levels were elevated in 62 (68.9%) and 44
(48.9%) of the 90 patients, respectively.

Correlation between Serum Levels of Tumor
Markers and Clinicopathologic Factors
Correlation between the tumor markers and other
clinicopathologic factors are shown in Table 1.
Among the 11 other clinicopathologic factors, serum
CEA elevation was associated with age >60 years
(p=0.04), and serum CA19-9 elevation was correlated
with the site of primary tumor (p<0.01). Serum CEA
levels tended to correlate with the number (p=0.11)
and size (p=0.06) of hepatic tumors. Serum CA19-9
levels tended to correlate with lymphatic permeation
(p=0.08) and size of the hepatic tumor (p=0.11). In
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the present study, serum levels of both CEA (p=0.60)
and CA19-9 (p=0.96) at the time of admission did not
correlate with the type of therapy performed at our
institute (hepatectomy and/or ablation vs. chemother-
apy only).

Patient Outcome

By November 2002, 54 of the 90 patients had died
of colorectal carcinoma; one of postoperative complica-
tion; and 4 of unrelated diseases (suicide, necrotizing
myositis, acute myocardial infarction, or primary gas-
tric carcinoma); 18 were alive without disease, and 13
were alive with disease. In total, 89 patients were
included in further survival analyses; 1 patient was
excluded because of perioperative death. Cancer-relat-
ed survival curves of patients according to type of ther-
apy are shown in Figure 1. The 5-year survival rate
was 43.1% in the 54 patients who underwent hepatic
resection and/or thermal ablation, and 0% in the 35

patients who underwent only chemotherapy. The

extrahepatic disease-free survival rate of the 89
patients was 51.1% at 1 year and 31.8% at 3 years. The
total number of sites showing extrahepatic metastasis
was 69 in 50 patients. Metastatic sites were the lung
(34.8%), the peritoneum (27.5%), lymph nodes
(17.4%), local (10.1%), bone (4.3%), adrenal gland

Hepatic resection und/or ablation {n = 54)

Chemotherapy only (n = 35)

Cancer-related survival rate (%)

0 T T T T

Years after admission

FIGURE 1 Cancer-related survival according to kind of therapy. Survival
rates at 1 year, 3 years, and 5 years after admission are 84.9%, 48.5%,
and 43.1% in patients who underwent hepatectomy and 58.0%, 0%, and
0% in those who underwent chemotherapy. Curves drawn by the Kaplan-
Meier method.

TABLE 3 Sites of Extrahepahc Metaslasns in Panents with Lwer
_ Metastasis from Cnloreclal Garcmnma .

No. of patients

Site of extrahepatic

metastasis (%)
Lung 24 (34.8)
Peritoneum 19 (27.5)
Lymph node 12 (17.4)
Local 7(10.1)
Bone 3(4.3)
Adrenal 2(2.9)
Spleen 1(1.4)
Brain 1(1.4)
Total 69 (100)
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(2.9%), spleen (1.4%), and brain (1.4%) (Table 3).
One-year and 3-year extrahepatic disedse-free survival o " 1o o

rates and the results of univariate analysis by log-rank
test are shown in Table 2. Among the 13 clinico-
pathologic factors investigated; 24 hepatic metastases,
non-hepatectomy, and serum CA19-9 elevation (>36.4
U/mL) correlated with a short period before the occur-
rence of extrahepatic metastasis. Extrahepatic dis-
ease-free survival curves according to CEA and CA19-
9 levels are shown in Figure 2. Although serum
CA19-9 levels did not correlate with types of therapy,
the extrahepatic disease-free survival rate in patients
with serum CA19-9 elevation was significantly worse
than it was in patients without such elevation (Fig-
ure 2B). Extrahepatic disease-free survival rates did
not differ according to serum CEA levels (Figure 2A).

Multivariate analysis of the three significant fac-
tors derived from univariate analysis (24 hepatic
metastases, non-hepatectomy performed, and serum
CA19-9 elevation), serum CA19-9 elevation (risk ratio,
1.84; 95% confidence interval; [CI], 1.04 to 3.29) and
non-hepatectomy (risk ratio, 1.62; 95%CI, 1.20 to
2.21) proved to be significant risk factors for extra-
hepatic metastasis in patients with liver metastasis
from colorectal carcinoma (Table 4).

DISCUSSION

The number of patients undergoing hepatic resec-
tion for liver metastasis from colorectal carcinoma has
increased, and the results of surgical treatment at 5
years after resection have improved. The 5-year sur-
vival and disease-free survival rates have been report-
ed to be 26% to 47% (2,4,8-11,13,15), and 15% to 28%
(2,4,8-11), respectively. Risk for the recurrence or can-
cer-related death after hepatic resection has been
investigated, and most authors agree on the following
risk factors: hepatic disease-free interval (2,9,11),
number (4,9,10,13) or size (9,10) of metastatic lesions,
preoperative serum level of CEA (4,15), nodal metas-
tasis in the hepatic hilum (2), and modes of spread
around the hepatic tumor (11,16). Some authors
reported the following patient selection criteria for
liver resection of colorectal metastasis: 1) medical fit-
ness for major laparotomy, 2) no preoperative imaging
sign of disseminated disease, and 3) complete resec-
tion of hepatic metastasis with acceptable postopera-
tive hepatic function (2,10,13). Existence of extrahep-
atic metastasis is not an exclusion criterion; however,
the percentage of patients with extrahepatic metasta-
sis is low, reported to be 1.8% to 11.3% (2,10,13,15).
This suggests that radically resectable extrahepatic
metastasis should be treated as such (1); however,
most patients with extrahepatic metastasis are con-
traindicated for liver resection. Moreover, extrahepat-
ic metastasis is one of the worst prognostic factors for
outcome after hepatic resection (2,10). Therefore,
identification of risk factors for extrahepatic metasta-
sis is important in patients with liver metastasis of col-
orectal carcinoma. N

CA19-9 is identified by the mouse monoclonal anti-
body 1116 NS 19-9 raised against a human colonic car-

-1 CEA <5 ng/ml.

CEA 2 5 ng/mbl

Exunhepativ discase-free survival vate (%)
Extrahepatic discase-free survivad rte (%)

CA19-9 < 364 Ll

CAT9-9 2 364 Wil

Years after admission

Yewrs alter udmission

FIGURE 2 Extrahepatic disease-fres survival according to serum levels of CEA or CA19-9 in
patients with liver metastases from colorectal carcinoma. Curves drawn by the Kaplan-Meier

method and tested by the log-rank test.

cinoma cell line (17). CA19-9 is a type of sialylated
lacto-N-fucopentose II expressed on the cell surface of
many colorectal cancer cells (18). CA19-9 has been
shown to serve as a ligand for endothelial leukocyte
adhesion molecule-1, and it may actually play a role in
the adhesion of cancer cells to endothelial cells, result-
ing in hematogenous metastasis (19). Some clinical
studies showed increased preoperative serum CA19-9
level in patients with colorectal carcinoma to be as a
predictor of postoperative liver metastasis (20,21).
Only a few investigators mentioned the utility of
serum CA19-9 in patients with colorectal liver metas-
tasis. Shirabe et al. (14) showed that preoperative
serum level of CA19-9 did not affect patient survival
after hepatic resection. Wang et al. (22) showed the
serum level of CA19-9 to be an independent prognos-
tic factor in patients with metastatic colorectal cancer.
In the present study, although the type of therapy
(hepatic resection and/or thermal ablation vs.
chemotherapy alone) was not related to serum levels
of CEA or CA19-9, elevation of serum CA19-9 was sig-
nificantly related to extrahepatic metastasis in
patients with colorectal liver metastasis. This suggests
that serum CA19-9 is an independent risk factor for
extrahepatic metastasis in patients with colorectal
liver metastasis.

CEA is also known as the most sensitive tumor

Regression

95% confidence

Clinical variable coefficient Risk ratio interval P value
CA19-9 (U/mL) 0.6081 0.035

<36.4 . 1

236.4 1.837 1.043-3.291
Hepatectomy 0.4845 0.002

Performed 1

Not performed 1.623 1.195-2.211
Number of Metastases 0.3051 0.329

<4 . 1

>4 1.357 0.732-2.494
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marker for many carcinomas, including colorectal
malignancy (23). Preoperative serum CEA elevation is
reported to be 61.3% to 85.6% in patients with col-
orectal liver metastases (8-10,14). Serum CEA is
reported to be a predictor of postoperative outcome or
early recurrent disease in patients with colorectal car-
cinoma (12,24). Some authors have shown the utility
of CEA as a prognostic factor in patients with colorec-
tal metastasis who undergo hepatic resection (2,4).
Other authors have shown that preoperative serum
CEA level is not related to patient survival after hepat-
ic resection (10,13,14). Similar to results from previ-
ous reports, serum CEA was elevated in 68.9% of our
patients with liver metastasis. However, serum CEA
elevation was not adversely related to occurrence of
extrahepatic metastasis in our patients. Our results
suggest that to determine risk of extrahepatic metas-
tases serum CA19-9 should be considered, not serum
CEA.

In the present study, local control of hepatic tumor
(hepatic resection and/or thermal ablation) in patients
with colorectal liver metastasis favorably affected the
time to occurrence of extrahepatic metastasis. This
can be explained as follows. First, synchronous extra-
hepatic metastasis was frequently seen in patients
who had not undergone hepatectomy. Second, liver
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ABSTRACT

Background/Aims: Hepatic resection is one of the
most effective therapies for colorectal liver metasta-
sis. However, extrahepatic metastasis is frequently
encountered within a short time postoperatively. We
attempted to clarify the risk factors for extrahepatic
metastasis in patients with colorectal liver metasta-
sis.

Methodology: We retrospectively analyzed data
obtained from 116 consecutive patients with colorec-
tal liver metastasis. To determine predictors of extra-
hepatic metastasis within 1 year of admission for
treatment of colorectal liver, we examined 12 clinico-
pathologic factors by univariate and multivariate
logistic regression analyses.

Results: Eighty-five underwent hepatectomy and/or
thermal ablation (hepatectomy group) and 31 under-
went only chemotherapy (non-hepatectomy group).

Thirty-one in the hepatectomy group and 19 in the
non-hepatectomy group developed extrahepatic
metastasis at 1 year after admission. Univariate
analysis showed that treatment without hepatecto-
my and lymphatic vessel permeation at the primary
site were significant predictive factors for extrahep-
atic metastasis within 1 year. Multivariate analysis
showed lymphatic permeation of the primary tumor,
and treatment without hepatectomy to be signifi-
cantly related to the occurrence of extrahepatic
metastasis within 1 year.

Conclusions: The two factors that we identified put
patients with colorectal liver metastasis at high risk
for extrahepatic metastasis. Systemic chemotherapy
may be needed to prevent extrahepatic disease in
such patients.

INTRODUCTION

Hepatic resection is one of the most effective ther-
apies for liver metastasis from colorectal carcinoma
(1,2). Methods of patient selection for hepatic resec-
tion in cases of colorectal liver metastasis have been
considered, and thus there have been many investiga-
tions into risk factors predicting poor prognosis or
recurrent digsease after hepatectomy (3-9). Extrahep-
atic metastasis has been identified as one of the most
adverse factors affecting outcome of patients with
liver metastases from colorectal carcinoma (4,8).
Unfortunately, extrahepatic metastasis is frequently
encountered within several months after hepatic
resection for liver metastases from colorectal carcino-
ma (10-13). Being able to predict early extrahepatic
metastasis is. very important in determining treat-
ment options, particularly surgery, for patients admit-
ted for liver metastasis from colorectal carcinoma.
However, the indications for surgical resection in
cases of liver metastasis from colorectal carcinoma
vary from institution to institution (3,4,6,8), and selec-
tion bias may have influenced reported studies of out-
comes after hepatic resection. Thus, we investigated
risk factors for extrahepatic metastasis in patients

Hepato-Gastroenterology 2005; 52:1840-1844
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with resectable and non-resectable liver metastasis
from colorectal carcinoma.

METHODOLOGY

Between January 1984 and December 2000, 134
patients with liver metastasis from colorectal carcino-
ma were admitted to the Department of Surgery I,
Oita University Faculty of Medicine. Of these 134
patients, 18 were excluded from the present study.
Two died in the hospital after hepatectomy, 2 died of
unrelated diseases within 1 year after hepatectomy, 2
were of lost to follow-up, and in 12 colectomy was not
performed because of the advanced stage of the dis-
ease. One hundred and sixteen, for whom outcome at
1 year after admission was clear, were enrolled in the
present study.

We perform hepatectomy for liver metastases from
colorectal carcinoma according to the following crite-
ria: fewer than 4 hepatic tumors, no extrahepatic
metastasis, adequate residual liver function after
resection, and absence of contraindications to surgery.
Some exceptional cases were included in this study: 1
patient with solitary lung metastasis underwent
hepatic and pulmonary resections under the same
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anesthesia; 1 patient with local recurrence of rectal
carcinoma and 1 with multiple lung metastases of
colon carcinoma underwent palliative limited hepatic
resection and radiofrequeéncy ablation therapy (RFA);
18 patients with more than 4 hepatic tumors under-
went hepatic resection and/or thermal ablation thera-
py, including microwave coagulation or RFA.

Of the 116 patients with liver metastasis from col-
orectal carcinoma, 85 underwent hepatic resection
and/or thermal ablation therapy (hepatectomy only,
n="74: hepatectomy with thermal ablation therapy,
n=>5; and thermal ablation therapy only, n=6) (hepa-
tectomy group), and 31 patients underwent systemic
or transhepatic arterial infusion chemotherapy (non-
hepatectomy group). Most patients in the hepatecto-
my group received no adjuvant chemotherapy by
transhepatic arterial infusion therapy. At the time of
admission, extrahepatic metastasis was found in 3
hepatectomy group patients and in 11 non-hepatecto-
my group patients (Figure 1).

We analyzed a total of 12 clinicopathologic factors,
all of which are shown in Table 1. Patient outcomes
were determined by referring to clinical records as of
December 31, 2001. All patients in the hepatectomy
group were regularly followed up at our outpatient
clinic and prospectively monitored for recurrence by
monthly assessment of serum tumor markers and by
ultrasound or contrast computed tomography study
every 4 months. The mean and median follow-up peri-
ods after admission to our institute were 29.8 and 21.5
months, respectively. We investigated patient out-
come (survival or death), follow-up time, cause of
death, sites of extrahepatic metastasis, and extrahep-
atic disease-free survival time. We also investigated
overall survival rates after admission by univariate
analysis according to presence or absence of extrahep-
atic metastasis. Survival rates were calculated by the
Kaplan-Meier method and analyzed by log-rank test.
The presence or absence of extrahepatic metastasis 1
year after admission was taken as the endpoint of
analysis. Clinicopathologic factors were evaluated by
logistic regression analysis, and significant variables
were then subjected to multivariate analysis. P values
of less than 0.05 were considered significant.

RESULTS
Clinicopathologic Characteristics
Clinicopathologic characteristics of the 116
patients are summarized in Table 1. The patient
group comprised 68 men and 48 women whose mean
age at the time of admission was 62.1 years (median,
64; range, 33 to 84 years). Fifty-three had synchro-
nous colorectal carcinoma and liver metastasis, and 63
had metachronous occurrences. Mean and median
intervals between colorectal surgery and detection of
liver metastasis were 9.1 months and 4.0 months,
respectively. Fifty-one patients had a solitary liver
metastasis and 65 had more than one with a mean
tumor size of 41.1mm (median, 30.0mm; range, 5 to
150rmm). We were unable to obtain complete histolog-
ic findings of the primary colorectal carcinoma in 6 of
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FIGURE 1 Outcorne of patients with liver metastasis form colorectal carcinomna. Note that at 1
year after admission, 19 of 31 non-hepatectomy patients and 31 of 85 hepatectomy patients

showed extrahepatic metastasis.

the 116 cases: they underwent colorectal resection at
another institute prior to liver metastasis, but the
complete histological record could not be obtained.
Invasion of the primary tumor into the lymphatics or
blood vessels was documented for 110 patients in 89
(80.9%) and 60 (54.5%) patients, respectively. The
serum carcinoembryonic antigen (CEA) level at the
time of admission was documented for 112 patients;
mean CEA level was 153.5ng/mL (median, 19.8ng/mL;
range, 0.9 to 4,490ng/mlL).

Patient Outcomes

At 1 year after admission, 31 patients had died of
the disease. A total of 50 patients had extrahepatic
metastasis by 1 year after admission. This first extra-
hepatic metastasis occurred most in the lung (48.0%),
followed by the lymph nodes (18.0%), peritoneum
(14.0%), local (12.0%), bone (4.0%), skin (2.0%), and
pleura (2.0%). The overall 1-, 3-, and 5-year survival
rates were 87.0%, 43.9%, and 29.0%, respectively in
the hepatectomy group and 35.5%, 0%, and 0%,
respectively in the non-hepatectomy group. We classi-
fied the 116 patients into 4 groups according to the
type of treatment and the presence or absence of
extrahepatic metastasis 1 year after admission: hepa-
tectomy and no extrahepatic metastasis (group A,
n=54), hepatectomy and extrahepatic metastasis
{group B, n=31), non-hepatectomy and no extrahep-
atic metastasis (group C, n=12), and non-hepatectomy
and extrahepatic metastasis (group D, n=19). Sur-
vival curves for the groups are shown in Figure 2.
Patients in group A showed the best outcome
(p<0.01). Patients in group D showed the worst out-
come (p<0.01). Patients in group B showed a poor out-
come, similar to that of patients in group C. Of the 85
patients in the hepatectomy group, 50 showed extra-
hepatic metastasis during follow-up duration, and the
mean and median intervals between hepatectomy
and/or thermal ablation and subsequent extrahepatic
metastasis were 12.2 months and 10.0 months, respec-
tively.
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Risk Factors for Extrahepatic Metastasis in
Patients with Liver Metastasis from Colorectal
Carcinoma

The results of univariate analysis by logistic
regression modeling in relation to extrahepatic metas-
tasis within 1 year after patient admission are shown
in Table 1. Lymphatic permeation of primary tumor
cells (p=0.02) and treatment without hepatectomy
(p=0.02) were found to be significant risk factors for
extrahepatic metastasis within 1 year. Vascular per-
meation of primary tumor cells tended to correlate
with extrahepatic metastasis, but the relation did not
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FIGURE 2 Survival curves of patients with fiver metastasis from colorectal
carcinoma according to presence of hepatectomy and extrahepatic
mefastasis 1 year after admission. Note that survival curves of
hepatectomy patients with exirahepatic metastases are not significantly
better than those of non-hepatectomy patients without extrahepatic
metastasis.

- Cliniecal No.of Regression Odds confidence
variable patients coefficient ratio  interval P value
Sex -0.197 " 031

Male 68 1.00
Female 48 0.68  0.314-1.430
Age (years) -0.019 0.92
<60 40 0.96 0.441-2.084
=60 76 1.00
Primary Site 0.148 0.45
Colon 72 1.34  0.629-2.916
Rectum 44 1.00
Dukes’ Stage -0.159 0.42
A+B 42 0.73  0.331-1.572
C T2 1.00
Unknown 2
Tumor grade 0.192 0.33
Well 46 1.00
Non-well 67 1.47  0.686-3.201
Unknown 3
Lymphatic permeation 1.334 0.02
of colorectal cancer
Present 89 3.80 1.285-14.00
Abgent 21 1.00
Unknown 6
Vascular permeation 0.754 0.06
in colorectal cancer
Present 60 212 0.983-4.710
Absent 50 1.00
Unknown 6
Interval (months) -0.460 0.28
<12 82 1.00
212 34 0.632 0.270-1.426
Number of Metastases 0.470 0.27
<4 85 1.00
>4 31 1.60  0.699-3.691
Tumor size (cm) ' 0.426 0.30
<5 81 . 1.00
=5 34 : 153  0.682-3.451
Unknown 1
CEA (ng/ml) 0.552 0.18
<10 39 1.00
210 73 1.74  0.789-3.931
Unknown 4
Hepatectomy 0.507 0.02
Performed 85 1.00
Not performed 31 276 1.196-6.578

CEA: carcinoembryonic antigen.

reach statistical significance (p=0.068). Multivariate
analysis by logistic regression modeling showed that
lymphatic permeation of the primary tumor (p<0.05),
and treatment without hepatectomy (p=0.03) were
significantly related to extrahepatic metastasis within
1 year after admission of patients (Table 2).

DISCUSSION

Hepatic resection is at present the most effective
therapy for liver metastasis from colorectal carcinoma.
The 5-year disease-free survival rate after hepatic
resection is reported at 15 to 26 percent (2,7,8). More
than 70 percent of patients experience disease recur-
rence after hepatic resection. To improve patient sur-
vival after hepatic resection, prognostic factors have
been investigated (3-9). Factors indicating a worse
prognosis most often found in previous studies are a
short interval between hepatic and colorectal surg-
eries (4,6-8), large number or size of hepatic tumor
(4,6-8), unclear surgical margin (3-5,7), presence of
nodal metastasis of the hepatic hilum (8), and pres-
ence of extrahepatic metastasis (3-5).

The most frequent sites of metastatic deposits
from colorectal carcinoma are the liver, lung, bone,
and peritoneum in that orders (11,12). Extrahepatic
recurrence is considered one of the most adverse fac-
tors influencing patient survival after hepatic resec-
tion for liver metastasis from colorectal carcinoma (3-
5). Therefore, knowing the clinicopathologic factors
that predict extrahepatic metastasis in patients with
liver metastases from colorectal carcinoma is very
important. However, only a few studies of extrahepat-
ic recurrence in such patients have been reported
(9,14,15). In our previous investigation of patients
who underwent hepatic resection, a short period
between colorectal and hepatic surgeries (<12
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months), large hepatic tumor (>5cm), and intrahepat-
ic lymphatic invasion were associated with extrahep-
atic recurrence after hepatectomy (9). Nakajima et al.
(14) showed tumor located adjacent to the hepatic vein
to be a risk factor for pulmonary recurrence after
hepatic resection. Yamada ef al. (15) showed nodal
metastasis of primary colorectal cancer to be a risk fac-
tor for extrahepatic recurrence after hepatectomy. All
studies were conducted in patients who underwent
hepatic resection. Our study group comprised both
hepatectomy and non-hepatectomy, and lymphatic
permeation in the primary colorectal region and treat-
ment without hepatic resection were significant risk
factors for early occurrence of extrahepatic metastasis.
The results of our current and previous (9) studies
suggest that cancer cells infiltrating into the lymphat-
ic system have a direct effect on extrahepatic metasta-
sis in patients with liver metastasis from colorectal
carcinoma.

Indications for hepatic resection to treat liver
metastasis from colorectal carcinoma have remained
controversial even though factors predicting survival
after hepatic resection have been fully investigated (3-
9). Absolute contraindications to resection of colorec-
tal liver metastasis have not been established, but
most authors agree that patients should not be offered
resection if they have uncontrolled primary disease or
such widespread hepatic involvement that residual
liver function after resection would be inadequate
(16). Recent studies showed that resection of multiple
bilobar hepatic metastases or both liver and pul-
monary metastases can result in long-term survival in
selected patients (17,18). Only a few reports specify
indications for hepatic resection (3,4,6,8), and indica-
tion for surgical treatment of colorectal liver metasta-
sis differs by institution. When prognostic factors for
survival are investigated only in patients who have
undergone hepatic resection, selection bias is of con-
cern. Thus, in the present study, we used both

‘resectable and non-resectable disease to investigate
the risk factors for extrahepatic metastasis after
admission.
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