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ABSTRACT

1. INTRODUCTION

Purpose: With the improvements in newer chemotherapeutic agents, there is currently no consensus
regarding the validity of palliative resection of the
primary tumor for colorectal cancer with incurable
distant metastasis. We retrospectively analyzed prognostic factor in patients with colorectal cancer accompanied by incurable synchronous liver metastasis.
Methods: 82 patients with incurable synchronous
liver metastases, who underwent primary tumor resection alone, were enrolled. Results: The multivariate analysis revealed that the presence of ascites (P =
0.001, Hazard ratio = 2.96) and differentiation (P =
0.003, Hazard ratio = 3.68) were found to be significant independent prognostic factors. The median survival time among the patients with ascites was 4.8
months and that among the patients with poorly-differentiated or mucinous adenocarcinoma, or signet
ring cell carcinoma (high grade differentiation) was
1.4 months, respectively. Conclusion: The presence of
ascites and differentiation were prognostic factors in
the patients with incurable liver metastases. Therefore, because prognosis is generally poor after primary tumor resection in the patients with ascites or
high grade differentiation, the introduction of systemic chemotherapy with alleviation of symptoms related to the primary tumor should be taken into account as one of the therapeutic strategies.

With the improvements in newer chemotherapeutic
agents, there is currently no consensus regarding the
validity of palliative resection of the primary tumor for
colorectal cancer with incurable distant metastasis, because there are many risks of postoperative mortality and
morbidity due to highly-advanced tumor-bearing condition [1,2]. Therefore, we determine whether or not resection of the primary tumor should be performed, according to the symptom of the primary tumor, the status
of distant metastasis and the patient’s status. In particular,
in colorectal cancer patients with extensive metastatic
lesions within the liver, the selection of a therapeutic
strategy for the primary tumor is difficult because liver
dysfunction, jaundice and ascites are occasionally seen
preoperatively. This study was undertaken to retrospectively analyze the prognosis of primary tumor resection
and its prognostic factor in patients with colorectal
cancer accompanied by incurable synchronous liver metastasis and to identify patients requiring care in evaluating the indication for primary tumor resection.
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2. METHODS
2.1. Patient Selection
Of the 1557 consecutive patients who underwent surgery
for colorectal cancer at our department between December 1998 and March 2009, 149 (9.6%) presented with
synchronous colorectal liver metastases (Figure 1). In
this study, synchronous metastases were defined as
nodules that had been diagnosed before the primary
colorectal surgery. The patients with synchronous colorectal liver metastases were divided into two groups according to whether or not they underwent simultaneous
curative liver resection for synchronous colorectal liver
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liver dysfunction. Therefore, at our department we performed liver resection immediately after diagnosis.

2.2. Clinicopathological Analysis

Figure 1. Patient selection.

metastases (n = 58; 38.9%, and n = 91; 61.1%, respectively). Among the patients with incurable synchronous liver metastases, 9 underwent colostomy or bypass
alone. The remaining 82 patients who underwent primary
tumor resection alone were enrolled in this study. Cases
that underwent emergency operation or died of noncancer-related causes were excluded from this study.
None of the patients received preoperative adjuvant
therapy. The median observation period was 13.9 months
(range: 0.5 - 121.7 months) in all patients with incurable
synchronous liver metastases. On the other hand, among
the 56 patients who died of cancer during the observation
period, the median survival period was 12.6 months
(range: 0.5 - 45.9 months). With respect to the indication
for liver resection in our hospital, there were no limitations regarding the number or size of liver metastases.
In this series, liver resection was indicated for liver
metastases when the following 3 conditions were met: 1)
the primary tumor, liver metastases and extrahepatic distant metastases were curatively resected; 2) liver functional reserve was likely to be acceptable after liver
resection; 3) tolerance for operation was adequate. Patients who did not meet these criteria only underwent
surgery for the primary tumor (resection of the primary
tumor, colostomy or bypass). With respect to the therapeutic strategies for the patients with curable liver metastasis, we did not perform preoperative adjuvant chemotherapy before liver resection for the patients with
curable liver metastasis. The reason for this is that during
the study period, preoperative systemic chemotherapy
was not popular in Japan. In addition, tumor progression
during preoperative chemotherapy could reduce the
opportunity for liver resection and introduce a risk of
Copyright © 2013 SciRes.

Clinicopathological factors, i.e., patient background, preoperative laboratory data, intraoperative findings, pathological findings, postoperative factors and survival data
were analyzed to determine prognostic factors related to
the prognosis after primary tumor resection. For the patient backgrounds, age, gender, symptoms, preoperative
comorbidity, body mass index (BMI), performance status
criteria outlined by the Eastern Cooperative Oncology
Group (ECOG), location, extent of liver metastasis and
extrahepatic distant metastasis were investigated. In the
preoperative laboratory data, white blood cell (WBC),
aspartate aminotransferase (AST), alanine aminotransferase (ALT), total bilirubin (T-Bil), albumin (Alb), Creactive protein (CRP), carcinoembryonic antigen (CEA)
and Child classification were investigated. Among the
intraoperative findings, ascites and peritoneal metastasis
were investigated. Regarding the pathological findings,
primary tumor diameter, differentiation, invasion depth,
lymphatic invasion, venous invasion and lymph node
metastasis were investigated. With respect to postoperative factors, postoperative complications and chemotherapy were investigated.

2.3. Statistical Analysis
Survival was measured from the time of primary tumor
resection, and death was the end point. The survival rate
was calculated using the Kaplan-Meier method according to each of the clinicopathological factors. Univariate
analyses were performed using the log-rank test. Differences were considered statistically significant at P <
0.05. With regard to the clinicopathological factors for
which there were statistically significant differences in
the univariate analyses, mutual correlation coefficients
(r) were calculated using Spearman rank correlation
coefficient. When |r| was >0.6, a strong correlation was
detected among the clinicopathological factors. Clinicopathological factors that achieved lower P-values in the
log-rank test were used as covariables for the multivariate analysis. For the multivariate analysis, the Cox
proportional-hazard model was used with the Hazard
ratio. Data were statistically analyzed using JMP 9.0.2
software (SAS Institute Inc., Cary, NC, USA). Values are
expressed as the median (min. - max.).

3. RESULTS
3.1. Patient Characteristics
The patient characteristics are shown in Table 1. The
median age was 68 years (34 - 86 years). The most
frequently encountered location was sigmoid colon in 25
OPEN ACCESS
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Table 1. Patient characteristics.
No. of patients (%)
Total

82

Age

68 years (34 - 86)

Location

abscess in 5 patients (6.1%), disseminated intravascular
coagulation (DIC) in 4 patients (4.9%) and other in 3
patients (3.7%). Sixty-four patients (78.0%) underwent
postoperative chemotherapy. The most frequently encountered chemotherapy was FOLFOX or FOLFIRI in
27 patients (32.9%); followed by transcatheter arterial
infusion (TAI) in 17 patients (20.7%), intravenous injection of 5FU/LV in 12 patients (14.6%), and other in 8
patients (9.8%). On the other hand, 18 patients (22.0%)
received no chemotherapy because of poor general status
or advanced age.

Cecum

6

(7.3%)

Ascending colon

11

(13.4%)

Transverse colon

12

(14.6%)

Descending colon

7

(8.5%)

Sigmoid colon

25

(30.5%)

3.2. Prognostic Factors Related to the Outcome

Rectosigmoid

11

(13.4%)

10

(12.2%)

Lung

21

(25.6%)

Peritoneum

15

(18.3%)

Para-aortic lymph node

3

(3.7%)

Comparisons of the survival rates according to clinicopathological factors are shown in Tables 2-4. Significant
differences in comparisons of survival rates were recognized in the extent of liver metastasis (P = 0.02), abnormal AST (P = 0.01), abnormal ALT (P = 0.001), ascites
(P = 0.0001) and differentiation (P = 0.01).
Next, with respect to these clinicopathological factors
for which there were significant differences in the log-

Spleen

1

(1.2%)

Bone

1

(1.2%)

Wound infection

12

(14.6%)

Ileus

8

(9.8%)

Anastomotic leakage

5

(6.1%)

Intrapelvic abscess

5

(6.1%)

DIC

4

(4.9%)

Others

3

(3.7%)

Rectum
Extrahepatic distant metastasis

a

Table 2. Comparisons of the survival rates according to clinicopathological factors (1).

Postoperative complicationa

Clinicopathological
factors
Age

Gender

FOLFOX/FOLFIRI

27

(32.9%)

Transcatheter arterial infusion (TAI)

17

(20.7%)

IV 5FU/LV

12

(14.6%)

Others (oral administration etc.)

8

(9.8%)

None

18

(22.0%)

patients (30.5%). Extrahepatic distant metastases were
lung metastasis in 21 patients (25.6%), peritoneal metastasis in 15 patients (18.3%), para-aortic lymph node
metastasis in 3 patients (3.7%), spleen metastasis in one
patient (1.2%) and bone metastasis in one patient (1.2%).
Postoperative complications were recognized in 31 patients (37.8%). The most frequently encountered postoperative complication was wound infection in 12 patients (14.6%); followed by ileus in 8 patients (9.8%),
anastomotic leakage in 5 patients (6.1%), intrapelvic
Copyright © 2013 SciRes.

No. of
patients

75≤

17

14.3

<75

65

13.8

Male

48

15.7

Female

34

13.5

60

13.1

−

22

19.9

Preoperative
comorbidity

+

60

13.2

−

22

15.1

Body mass index
(BMI)

25.0<

21

16.8

≤25.0

61

13.1

0

47

15.7

1, 2

35

9.1

Colon

72

13.9

Rectum

10

15.2

Extent of liver
metastasisa

High

23

8.9

Low

59

15.7

Extrahepatic distant
metastasis b

+

25

15.7

−

57

13.2

Performance status

With some duplication.

Median
survival
P-value
time (month)

Variables

+

Symptom

Postoperative chemotherapy

a
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Location

0.77

0.79

0.19

0.59

0.96

0.87

0.86

0.02

0.98

a

High: five or more metastatic tumors at least one of which is more than 5
cm in maximum diameter, Low: except for high grade. bExcept for peritoneal metastasis.
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Table 3. Comparisons of the survival rates according to clinicopathological factors (2).
Clinicopathological
factors
WBC (/mm3)
AST (IU/l)
ALT (IU/l)
T-Bil (mg/dl)
Alb (g/dl)
CRP (mg/dl)
CEA (ng/dl)
Child classification

Variables

No. of
patients

9000<

30

≤9000

52

Median
P-value
survival
time (month)
12.2
0.80
14.7

37<

33

8.0

≤37

49

15.7

43<

22

4.2

≤43

60

16.4

1.2<

10

6.2

≤1.2

72

14.6

4.0≤

17

19.7

<4.0

65

13.2

0.3<

70

12.6

≤0.3

12

17.9

3.0<

78

13.9

≤3.0

4

14.0

A

58

15.7

B, C

24

10.2

0.01
0.001
0.12
0.08
0.16
0.06
0.07

Abbreviations: WBC: White blood cell, AST: Aspartate aminotransferase,
ALT: Alanine aminotransferase, T-Bil: Total bilirubin, Alb: Albumin, CRP:
C-reactive protein, CEA: Carcinoembryonic antigen.

Table 4. Comparisons of the survival rates according to clinicopathological factors (3).
Clinicopathological
factors

Variables

No. of
patients

Median
survival P-value
time (month)
4.8
0.0001
16.8

+

25

−

57

Peritoneal
metastasis

+

15

9.1

−

67

14.9

Primary tumor
diameter (mm)

50<

51

14.0

≤50

31

13.8

Low gradea

73

14.3

High gradeb

9

1.4

T3

27

15.9

T4

55

12.0

+

75

13.8

−

7

17.8

+

79

13.8

−

3

16.8

Ascites

Differentiation
Invasion depth
Lymphatic invasion
Venous invasion
Lymph node
metastasis
Postoperative
complication
Chemotherapy
with novel agents c

+

71

13.4

−

11

16.0

+

31

13.2

−

51

14.3

+

27

17.8

−

d

14.9

37

4. DISCUSSION
The liver is the most common organ of distant metastases
from colorectal cancer and the incidence of synchronous
liver metastases in colorectal cancer has been reported to
be 13% - 25% [3-5]. Surgical resection is the most effective therapy for liver metastases and it has been reported
that the 5-year survival rate after liver resection in pa-

0.11
0.28
0.01
0.17
0.61
0.87
0.61
0.91
0.62

a
Well- and moderately-differentiated adenocarcinoma; bPoorly-differentiated
or mucinous adenocarcinoma or signet ring cell carcinoma; cPostoperative
chemotherapy with novel agents, such as oxaliplatin or irinotecan; dExcept
for the patients without chemotherapy due to poor general status.
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rank test, mutual correlation coefficients were calculated
using Spearman rank correlation coefficient (Table 5).
As a result, a strong correlation between abnormal AST
and abnormal ALT was recognized (r = 0.626). Because
there was a lower P-value for abnormal ALT compared
with the abnormal AST, four clinicopathological factors
except for abnormal AST were used as co-variables for
the multivariate analysis. Consequently, the presence of
ascites (P = 0.001, Hazard ratio = 2.96) and differentiation (P = 0.003, Hazard ratio = 3.68) were found to be
significant independent prognostic factors (Table 6).
Comparisons of the cumulative survival rates according to the prognostic factors are shown in Figure 2. The
median survival time among the patients with ascites was
4.8 months and that among the patients with poorly-differentiated or mucinous adenocarcinoma, or signet ring
cell carcinoma (high grade differentiation) was 1.4 months,
respectively. Therefore, it was shown that the prognosis
among the patients with these prognostic factors was
poor.

Figure 2. Comparision of the cumulative survival rate according to the prognostic factors. (a) Ascites; (b) Differentiation.
OPEN ACCESS
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Table 5. Correlation coefficients among clinicopathological
factors using Spearman rank correlation coefficient.
Extent of
liver
AST
metastasis
Extent of liver
metastasis

-

ALT

Ascites Differentiation

0.539 0.418

AST

-

ALT

0.235

0.128

0.626

0.213

0.189

-

0.316

0.228

-

0.107

Ascites
Differentiation

-

Table 6. Prognostic factors related to the outcome using Cox’s
proportional hazards model.
Prognostic factor

P-value

Hazard
ratio

95% confidence
interval

Extent of liver
metastasis (High)

0.13

1.59

0.87 - 2.89

ALT (>43IU/l )

0.06

1.87

0.98 - 3.57

Ascites (+)

0.001

2.96

1.55 - 5.64

Differentiation
(High gradea)

0.003

3.68

1.55 - 8.71

a

Poorly-differentiated or mucinous adenocarcinoma or signet ring cell carcinoma.

tients with synchronous liver metastases is 19% - 38%,
and that the prognosis of the patients with resectable synchronous liver metastases is better than for those with
non-resectable liver metastases [6-9]. However, up to
70% - 80% of these patients have incurable disease, so
the proportion of the patients with incurable liver metastases is greater than that of the patients with curable liver
metastases [10-12]. On the other hand, due to recent advances in systemic chemotherapy, the prognosis of the
patients with distant metastases has been improved remarkably [13,14]. Therefore, it would appear that there is
a possibility that the patients with incurable liver metastases could achieve a relatively good prognosis by
systemic chemotherapy instead of primary tumor resection [15,16]. Thus it is important to identify the patients
with a poor prognosis who are unlikely to enjoy the
benefits of primary tumor resection. Therefore, we retrospectively investigated the prognosis of primary tumor
resection in patients with incurable synchronous liver
metastasis and analyzed prognostic factors related to the
prognosis.
With respect to the prognosis after primary tumor
resection in the patients with incurable distant metastases,
some authors have reported median survival periods of
7.0 - 30.0 months [1,17-19] and mean survival periods of
10.6 - 13.9 months [2,20,21]. In this study the subjects
were limited to the patients with incurable liver metaCopyright © 2013 SciRes.
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stases, and consequently, the median survival period was
13.9 months. Because it is generally expected that the
prognosis is poor in the patients with highly-advanced
tumor-bearing condition, the identification of prognostic
factors could possibly help us to decide the indication for
operation.
Only the presence of ascites and differentiation were
prognostic factors in the patients with incurable liver
metastases. The patient backgrounds and the extent of
primary tumor and liver metastases were not prognostic
factors in this study. In addition to this study, there has
been a report that the presence of ascites was associated
significantly with the prognosis [19]. The report concluded that the presence of ascites reflected a highlyadvanced tumor-bearing condition. Because we studied
patients with incurable synchronous liver metastasis, it
was considered that there was likely to be liver dysfunction due to extensive metastatic lesions within the
liver or undernutrition due to the highly-advanced tumorbearing underlying state of the patients with ascites and
that this might significantly affect the prognosis. With
regard to differentiation of the primary tumor, some
authors have reported that the prognosis among patients
with high grade differentiation was significantly poorer
than that with well- and moderately-differentiated adenocarcinoma [21-24]. The prognosis was extremely poor in
this study, which suggested that differentiation also
provided useful prognostic information among patients
who underwent non-curative resection. Therefore, it is
thought that the patients with high grade differentiation
are unlikely to enjoy the benefits of primary tumor
resection.
The extent of liver metastases was not an independent
prognostic factor in a multivariate analysis. Previously,
Katoh et al. [25] reported that the extent of liver metastases was a significant independent factor in multivariate analysis using the JCCC (Japanese Classification
of Colorectal Cancer) staging system [26]. With respect
to the extent of liver metastases, there was a significant
difference in a univariate analysis, however, it was not a
significant independent factor in the multivariate analysis
conducted in this study. The reason for this was considered that the criteria for incurable liver metastases
included the resectability of extrahepatic distant metastases and general status in this study. Therefore, if the
investigation was conducted with only the patients in
whom liver metastasis itself was unresectable, it is believed that the extent of liver metastases would be a
prognostic factor for outcome. However, because in clinical practice there are many patients who cannot undergo liver resection due to the presence of unresectable
extrahepatic distant metastases and poor general status,
these patients were included in this study.
In the patients with postoperative complications after
OPEN ACCESS
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curative resection of colorectal carcinoma, long-term
survival is poor [27-29]. We investigated whether or not
postoperative complications after primary tumor resection were determinants of prognosis among the patients
with incurable liver metastases. Some authors have reported that the incidence of postoperative complications
among the patients with incurable liver metastases was
18.3% - 23.9% [2,19]. In this study, the incidence of
postoperative complications was 37.8%, which was higher
than previous reports. There was no significant difference in long-term survival between the patients with or
without postoperative complications. It has been demonstrated that postoperative complications could lead to a
period of immunosuppression, resulting in proliferation
of free tumor cells and occult malignant cells that would
worsen the prognosis [27,30]. However, because the residual metastatic lesions themselves strongly affect prognosis among the patients with incurable liver metastases,
it was thought that the effects based on the presence of
postoperative complications were small. Furthermore,
there were no deaths related to grave postoperative complications and there were no patients who required reoperation. However, the incidence of grave postoperative
complications could lower the quality of life among the
patients and delay the introduction of systemic chemotherapy [31]. Prognosis can be improved through efforts
to reduce postoperative complications.
Some authors have reported that 76.0% - 79.0% of the
patients with incurable liver metastases underwent chemotherapy after primary tumor resection, which was equivalent to this study. These reports concluded that the
introduction of chemotherapy after primary tumor resection was a significant prognostic factor and was important in order to improve the prognosis. However, there
were some patients to whom chemotherapy could not be
introduced because their general status was poor after the
primary tumor resection. 22.0% of the patients were also
unable to receive chemotherapy in this study. Therefore,
it must be considered there was a bias that the patients
who were able to receive chemotherapy after primary
tumor resection had a good general status. In addition,
we compared outcomes between the patients who received chemotherapy with novel agents, such as oxaliplatin or irinotecan and those who received chemotherapy with other regimen. In this study, the proportion
of the patients who received chemotherapy with novel
agents after primary tumor resection was 32.9%, while
the proportion treated with oxaliplatin was 27.5% in the
previous report [32]. The median survival time among
the patients who received chemotherapy with novel
agents was longer than that for the others, but there was
no significant difference between the two groups. It was
supposed the reason for this is that the patient backgrounds, i.e., the extent of extrahepatic distant metastasis
Copyright © 2013 SciRes.

and the regimens of chemotherapy after the primary
tumor resection, were varied, because this study was
retrospective in nature.
Recently, with the improvements in systemic chemotherapy, some authors have reported that non-operative
management by systemic chemotherapy with novel
agents and molecular target drugs was recommended for
patients who had relatively asymptomatic colorectal cancer with incurable distant metastases [17,33,34]. It was
reported that when the patients who had relatively
asymptomatic colorectal cancer with incurable distant
metastases underwent FOLFOX or FOLFIRI treatment,
not only metastatic lesions but also primary tumor could
be well controlled and the rate of complications related
to the non-resected primary tumor was very low. However, because these reports had a small number of patients, further investigations with larger numbers of patients will be needed. Therefore, because prognosis is
generally poor after primary tumor resection in the patients with ascites or high grade differentiation, the introduction of systemic chemotherapy with alleviation of
symptoms related to the primary tumor should be taken
into account as one of the therapeutic strategies.
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