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Introduction

Distinct differences have been shown in the mecha-
nisms of carcinogenesis and biologic behavior between
hepatocellular carcinoma (HCC) and intrahepatic
cholangiocarcinoma (ICC).1–5 However, the TNM stag-
ing system defined by the International Union Against
Cancer (UICC), developed solely from clinical experi-
ence in treating HCC, is used widely for both HCC and
ICC.6 Although ICC is the second most common pri-
mary hepatic cancer after HCC, it accounts for only 5%
to 10% of hepatic cancer.4,5 Because of the rarity and
low resectability rates of ICC, few studies have reported
postoperative outcomes from large numbers of pa-
tients.7–13 However, current developments in diagnostic
procedures, operative techniques, and perioperative
management have made hepatic resection for ICC more
frequent.7–17 Recently, the Liver Cancer Study Group of
Japan proposed a new TNM staging system for the
mass-forming (MF) type of ICC.18 In this system, the T
factor is determined by three conditions: number of
tumors, tumor size, and the presence of either vascular
invasion or serosal invasion. On the other hand, serosal
invasion is not a T-factor component in the Interna-
tional Union Against Cancer (UICC) tumor staging.6

The relationship between the presence of serosal inva-
sion and patient survival after surgery for ICC remains
unclear, because few studies have analyzed serosal inva-
sion as a prognostic factor in patients with ICC.10,12,19

The objective of the present investigation was to clarify
whether serosal invasion influenced postoperative sur-
vival and whether this component of the new TNM
classification improved the prediction of postoperative
survival in patients with MF-type ICC.

Patients and methods

Between January 1983 and December 2003, hepatic re-
section was performed in 81 patients with ICC. Hilar
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cholangiocarcinoma, eponymically termed Klatskin tu-
mor, was excluded from this study. The 81 ICCs were
classified into three types according to the macroscopic
classification proposed by the Liver Cancer Study
Group of Japan.18 The MF type (n = 63) showed a nodu-
lar mass with a distinct border separating it from the
liver parenchyma. The periductal infiltrating (PI) type
(n = 15) was diffuse, extending along bile ducts. The
intraductal-growth (IG) type (n = 3) showed papillary
growth within a bile duct lumen. When an ICC tumor
included more than one component of these three mac-
roscopic types, the tumor was categorized according to
the predominant component. The 63 MF tumors in-
cluded 34 MF+PI-type ICC. The histologic diagnoses in
the 63 patients with MF tumors were reviewed to iden-
tify significant prognostic factors, using the histologic
classification of the Liver Cancer Study Group of
Japan.18 When multiple lesions were demonstrated, the
largest nodule was identified as the primary tumor,
while the others were defined as intrahepatic metastasis.
The tumor-free margin was defined as no histologic
evidence of tumor cells on the surgical cut surface.
Tumor stage was defined according to the TNM
classification for MF-type ICC proposed by the Liver
Cancer Study Group of Japan (Table 1).18

All patients were followed up after surgery until ei-
ther death or the end of the study (December 31, 2004).
Patient characteristics and histologic features, including
components of tumor-staging schemes, were analyzed
as variables possibly affecting prognosis. Cumulative
survival rates were calculated by the Kaplan-Meier
method, and these rates are reported with 95% confi-
dence intervals. Survival differences were tested in a
univariate manner, using the log-rank test. Multivariate
analysis was performed using a Cox regression model
with forward stepwise selection; multivariate risk ratios
are presented with 95% confidence intervals.

Results

Patients

The 63 patients with MF tumors consisted of 46 men
and 17 women, with a mean age of 63.4 years (range, 35
to 84 years). Right upper-quadrant abdominal pain, the
most common symptom, was present in 21 patients.
Other symptoms were weight loss in 10 patients, fever in
5, and jaundice in 6. Thirty-four tumors were located
in the left hepatic lobe, while 29 were in the right
lobe. Twenty-six tumors invaded the hepatic hilus.
Healey bisegmentectomy, or more extended hepatic
resection, was performed in 45 patients. The remaining
18 resections included 11 segmentectomies, 2 sub-
segmentectomies, and 5 limited hepatic resections, with
subsegments corresponding to segments in the classifi-
cation of Couinaud.20 Lymph node dissection, including
the hepatoduodenal ligament, the area surrounding the
common hepatic artery, and the retropancreatic region
was performed in 30 patients. Of these 30 patients, 20
had tumors located in the left hepatic lobe, so their
lymph node dissections also included nodes adjoining
the cardiac portion and the lesser curvature of the stom-
ach. Resection included the caudate lobe in 23 patients
who had tumor invasion of the hepatic hilus. Tumor
diameters ranged from 1.4 to 16.0cm (mean, 7.0 cm).
Microscopically, vascular and serosal invasion were
present in 30 and 29 patients, respectively. Lymph node
metastasis and intrahepatic metastasis were confirmed
histologically in 21 and 23 patients, respectively. Of the
63 patients, 3 had stage I tumors, 15 had stage II tumors,
16 had stage III tumors, 8 had stage IVa tumors, and 21
had stage IVb tumors.

Univariate and multivariate analyses of
prognostic factors

Median survival time after hepatic resection for MF-
type ICC was 535 days. The survival rates of the 63
patients at 1, 3, and 5 years after surgery were 61%,
40%, and 33%, respectively. Six in -hospital deaths oc-
curred (postoperative mortality rate, 9.5%).

A log-rank test indicated that tumor size of more than
3.0 cm (P = 0.0473), intrahepatic metastasis (P = 0.0001),
tumors with vascular invasion (P < 0.0001), lymph node
metastasis (P < 0.0001), and a microscopically involved
resection margin (P < 0.001) were associated with a
significantly lower survival rate (Table 2). Although the
survival rate for patients with serosal invasion tended to
be lower than that for those without serosal invasion
(Fig. 1), no statistically significant difference was dem-
onstrated (P = 0.1687; Table 2). In the patients with
vascular invasion, the 5-year survival rates for patients
with and without serosal invasion were 0% and 17%,

Table 1. TNM staging system proposed by the Liver Cancer
Study Group of Japan18

Stage I T1 N0 M0
Stage II T2 N0 M0
Stage III T3 N0 M0
Stage IVA T4 Any N M0
Stage IVB Any T N1 M0

Any T Any N M1

T category
T1, meets all three requirements below; T2, meets any two require-
ments below; T3, meets one requirement below; T4, meets no
requirements
Requirements
Number of tumors: solitary
Size of tumor: diameter less than 2 cm
No invasion of portal vein, hepatic vein, or hepatic serosa
N category
N0, no metastasis to lymph nodes; N1, metastasis to any lymph node
M category
M0, absence of distant metastasis; M1, presence of distant metastasis
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respectively. These survival rates in the patients with
vascular invasion did not differ according to serosal
invasion. On the other hand, the 5-year survival rates for
patients without vascular invasion were approximately
50%, even in the patients with serosal invasion. Despite
the presence of serosal invasion, the postoperative out-
come in patients without vascular invasion was much
better than that in those with vascular invasion.

By multivariate analysis, the presence of vascular
invasion (risk ratio, 2.1; P = 0.0478), the presence of
lymph node metastasis (risk ratio, 3.0; P = 0.0030), and
a microscopically involved resection margin (risk ratio,
3.5; P = 0.0025) were independent factors associated
with poor postoperative outcome (Table 3).

Survival stratification by staging of MF-type ICC

When the cumulative survival rate was calculated for
each subgroup classified by the TNM staging system
proposed by the Liver Cancer Study Group of Japan,18

Table 2. Univariate analysis with respect to outcome

Survival rate, %
(95% CI)

Factors Number of patients 3 Years 5 Years P value

Age, years
<65 32 33 (17–50) 33 (17–50) 0.7387
≥65 31 47 (30–65) 30 (7–52)

Sex
Male 46 43 (28–57) 32 (15–49) 0.6810
Female 17 33 (10–56) 33 (10–56)

Tumor size, cm
<3.0 8 88 (65–100) 58 (9–100) 0.0473
≥3.0 55 33 (20–49) 29 (15–42)

Intrahepatic metastasis
Present 23 6 (0–16) 6 (0–16) 0.0001
Absent 40 59 (44–74) 48 (29–67)

Vascular invasion
Present 30 20 (6–34) 13 (0–28) <0.0001
Absent 33 59 (44–74) 48 (29–67)

Serosal invasion
Present 29 32 (14–50) 24 (5–43) 0.1687
Absent 34 46 (29–63) 39 (21–58)

Lymph node metastasis
Present 21 5 (0–14) 5 (0–14) <0.0001
Absent 42 58 (42–73) 47 (28–65)

Resection margin
Free of tumor 51 48 (34–62) 39 (24–55) <0.0001
Involved by tumor 12 8 (0–24) —

CI, confidence interval

Fig. 1. Survival of 63 patients after hepatic resection for mass-
forming intrahepatic cholangiocarcinoma, according to sero-
sal invasion

Table 3. Multivariate analysis of factors predicting postopera-
tive outcome

Multivariate risk ratio
Variable (95% CI) P value

Vascular invasion
Absent 1
Present 2.1 (1.0–4.1) 0.0478

Lymph node metastasis
Absent 1
Present 3.0 (1.4–6.0) 0.0030

Resection margin
Free of tumor 1
Involved by tumor 3.5 (1.6–7.9) 0.0025

CI, confidence interval
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the survival rates for patients with stage II tumor and
stage III tumor, respectively, were 72% and 56% at 3
years; and 54% and 44% at 5 years (Fig. 2); thus,
patients with a stage II tumor showed survival compa-
rable to that in patients with a stage III tumor. In con-
trast, when serosal invasion was omitted from the
tumor-staging scheme, 3- and 5-year survival rates, re-
spectively, were 100% and 100% for patients with stage
I disease, 73% and 62% for patients with stage II dis-
ease, 38% and 25% for patients with stage III disease,
and 7% and 7% for patients with stage IV disease
(Fig. 3). Thus, when serosal invasion was not con-
sidered, a significant difference in survival became
evident between patients with stage II and those with
stage III tumors (P = 0.026).

Discussion

Although surgical resection offers the only chance for
long-term survival in patients with ICC, the postopera-

tive prognosis for ICC is still unsatisfactory because of
the invasive characteristics of the disease.7–17,21–27 The
overall 5-year survival of patients with ICC has been
reported to range from 16% to 42%.7–12,16,17,21–26 Macro-
scopically, ICCs are classified into three tumor-growth
patterns: MF, PI, and IG types.18 Because differences in
biologic behavior between macroscopic ICC types af-
fect postoperative outcome,9,10,13,16,21,28 the surgical strat-
egy should be individualized according to macroscopic
type.

Recently, the Liver Cancer Study Group of Japan
proposed a new TNM staging scheme for MF-type
ICC.18 The staging system was based on an analysis of
prognostic factors in 136 patients with MF-type ICC.19

In that study,19 a tumor size of 2cm or more, lymph node
metastasis, multiple tumors, serosal invasion, portal
vein invasion, and hepatic vein invasion were judged to
be statistically significant predictors of poor outcome.
Among these factors, the presence of lymph node me-
tastasis was reported to have the strongest prognostic
influence in MF-type ICC. Therefore, in the Japanese
system, a case with any lymph node metastasis (N cat-
egory), accordingly, is assigned to stage IVb regardless
of T category,18 indicating that lymph node metastasis
influences postoperative outcome to the same extent as
distant metastasis (M category). In the present study,
despite receiving lymph node dissection, 20 of 21 pa-
tients with nodal metastasis died within 2 years after
surgery, and the presence of lymph node metastasis was
identified as an independent predictor of poor postop-
erative outcome.

The T-category in the new Japanese staging system is
determined according to the number of tumors, tumor
diameter, and vascular and/or serosal invasion,18 al-
though serosal invasion is not a component of the UICC
staging system.6 Several previous studies have impli-
cated various factors, including tumor size, intrahepatic
metastasis, and vascular invasion as significant prognos-
tic factors in ICC.7–12,17,22–24 In the present study, the post-
operative survival rates of patients who had a tumor size
of more than 3.0 cm, vascular invasion, or intrahepatic
metastasis were also significantly lower than those of
other patients. Furthermore, vascular invasion was
identified as an independent factor associated with poor
postoperative outcome. In contrast, no difference in
postoperative survival was noted between patients with
and without serosal invasion. Indeed, the significance of
serosal invasion for survival has been unclear, because
few previous studies have addressed the issue.10,12,19

Among these, Okabayashi et al.12 reported that serosal
invasion was not associated with poor prognosis, while
another group of authors reported serosal invasion to
be a negative prognostic factor on univariate analysis
but not on multivariate analysis.10 In our present study,
the postoperative survival rate in patients with vascular

Fig. 2. Survival of 63 patients after hepatic resection for mass-
forming intrahepatic cholangiocarcinoma, according to tumor
staging

Fig. 3. Survival of 63 patients after hepatic resection for
mass-forming intrahepatic cholangiocarcinoma, according to
current Japanese tumor staging,18 with omission of serosal
invasion from the staging
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invasion was extremely poor, irrespective of the pres-
ence of serosal invasion. On the other hand, the postop-
erative outcome in patients without vascular invasion
was much better than that in those with vascular inva-
sion, even in the patients with serosal invasion. These
findings suggest that serosal invasion alone has little
value in predicting the survival of patients after hepatic
resection for MF-type ICC.

Using the TNM staging system, including serosal in-
vasion, proposed by the Liver Cancer Study Group of
Japan,18 we obtained a survival curve for patients with
stage II tumors similar to that for patients with stage III
tumors. In contrast, the exclusion of serosal invasion
enabled us to note a significant difference in survival
between patients with stage II and those with stage III
tumors. Thus, the TNM staging system proposed by the
Liver Cancer Study Group of Japan reliably defines
differences in the postoperative survival of patients with
ICC, particularly when serosal invasion is disregarded.
However, a review of postoperative outcomes in a much
larger number of patients with MF-type ICC will be
needed to definitively resolve this issue.

In conclusion, serosal invasion alone had no impact
on the survival of patients who underwent hepatic re-
section for MF-type ICC. When serosal invasion was
omitted from the TNM staging components proposed
by the Liver Cancer Study Group of Japan, postopera-
tive survival was clearly stratified between stages.

Acknowledgments. The authors thank Dr. T. Inoue
(Department of Pathology, Osaka City General Hospi-
tal) for his helpful comments concerning histology.

References

1. Srivatanakul P, Parkin DM, Jiang YZ, Khlat M, Kao-Ian UT,
Sontipong S, et al. The role of infection by Opisthorchis viverrini,
hepatitis B virus, and aflatoxin exposure in the etiology of liver
cancer in Thailand. A correlation study. Cancer 1991;68:2411–
7.

2. Bergquist A, Glaumann H, Persson B, Broome U. Risk factors
and clinical presentation of hepatobiliary carcinoma in patients
with primary sclerosing cholangitis: a case-control study.
Hepatology 1998;27:311–6.

3. Ikeda K, Saitoh S, Koida I, Arase Y, Tsubota A, Chayama K, et
al. A multivariate analysis of risk factors for hepatocellular car-
cinogenesis: a prospective observation of 795 patients with viral
and alcoholic cirrhosis. Hepatology 1993;18:47–53.

4. The Liver Cancer Study Group of Japan. Primary liver cancer in
Japan. Sixth report. Cancer 1987;60:1400–11.

5. The Liver Cancer Study Group of Japan. Primary liver cancer in
Japan. Clinicopathologic features and results of surgical treat-
ment. Ann Surg 1990;211:277–87.

6. Sobin LH, Wittekind WC. TNM classification of malignant tu-
mors. 5th ed. New York: Wiley-Liss; 1997.

7. Casavilla FA, Marsh JW, Iwatsuki S, Todo S, Lee RG, Madariaga
JR, et al. Hepatic resection and transplantation for peripheral
cholangiocarcinoma. J Am Coll Surg 1997;185:429–36.

8. Uenishi T, Hirohashi K, Kubo S, Yamamoto T, Yamazaki O,
Kinoshita H. Clinicopathological factors predicting outcome after

resection of mass-forming intrahepatic cholangiocarcinoma. Br J
Surg 2001;88:969–74.

9. Morimoto Y, Tanaka Y, Ito T, Nakahara M, Nakaba H, Nishida
T, et al. Long-term survival and prognostic factors in the surgical
treatment for intrahepatic cholangiocarcinoma. J Hepatobiliary
Pancreat Surg 2003;10:432–40.

10. Ohtsuka M, Ito H, Kimura F, Shimizu H, Togawa A, Yoshidome
H, et al. Results of surgical treatment for intrahepatic
cholangiocarcinoma and clinicopathological factors influencing
survival. Br J Surg 2002;89:1525–31.

11. Inoue K, Makuuchi M, Takayama T, Torzilli G, Yamamoto J,
Shimada K, et al. Long-term survival and prognostic factors in the
surgical treatment of mass-forming type cholangiocarcinoma.
Surgery 2000;127:498–505.

12. Okabayashi T, Yamamoto J, Kosuge T, Shimada K, Yamasaki S,
Takayama T, et al. A new staging system of mass-forming intrahe-
patic cholangiocarcinoma: analysis of preoperative and postop-
erative variables. Cancer 2001;92:2374–83.

13. Yamamoto M, Takasaki K, Yoshikawa T, Ueno K, Nakano M.
Does gross appearance indicate prognosis in intrahepatic
cholangiocarcinoma? J Surg Oncol 1998;69:162–7.

14. Cherqui D, Tantawi B, Alon R, Piedbois P, Rahmouni A,
Dhumeaux D, et al. Intrahepatic cholangiocarcinoma. Results of
aggressive surgical management. Arch Surg 1995;130:1073–8.

15. Washburn WK, Lewis WD, Jenkins RL. Aggressive surgical re-
section for cholangiocarcinoma. Arch Surg 1995;130:270–6.

16. Ohtsuka M, Ito H, Kimura F, Shimizu H, Togawa A, Yoshidome
H, et al. Extended hepatic resection and outcomes in intrahepatic
cholangiocarcinoma. J Hepatobiliary Pancreat Surg 2003;10:259–
64.

17. Kawarada Y, Yamagiwa K, Das BC. Analysis of the relationships
between clinicopathologic factors and survival time in intrahe-
patic cholangiocarcinoma. Am J Surg 2002;183:679–85.

18. The Liver Cancer Study Group of Japan. General rules for the
clinical and pathological study of primary liver cancer. Second ed.
Tokyo: Kanehara; 2003.

19. Yamasaki S. Intrahepatic cholangiocarcinoma: macroscopic
type and stage classification. J Hepatobiliary Pancreat Surg
2003;10:288–91.

20. Couinaud C. Liver anatomy: portal (and suprahepatic) or biliary
segmentation. Dig Surg 1999;16:459–67.

21. Isa T, Kusano T, Shimoji H, Takeshima Y, Muto Y, Furukawa M.
Predictive factors for long-term survival in patients with intra-
hepatic cholangiocarcinoma. Am J Surg 2001;181:507–11.

22. Shimada M, Yamashita Y, Aishima S, Shirabe K, Takenaka K,
Sugimachi K. Value of lymph node dissection during resection of
intrahepatic cholangiocarcinoma. Br J Surg 2001;88:1463–6.

23. Madariaga JR, Iwatsuki S, Todo S, Lee RG, Irish W, Starzl TE.
Liver resection for hilar and peripheral cholangiocarcinomas: a
study of 62 cases. Ann Surg 1998;227:70–9.

24. Suzuki S, Sakaguchi T, Yokoi Y, Okamoto K, Kurachi K,
Tsuchiya Y, et al. Clinicopathological prognostic factors and
impact of surgical treatment of mass-forming intrahepatic
cholangiocarcinoma. World J Surg 2002;26:687–93.

25. Berdah SV, Delpero JR, Garcia S, Hardwigsen J, Le Treut YP. A
western surgical experience of peripheral cholangiocarcinoma. Br
J Surg 1996;83:1517–21.

26. Isaji S, Kawarada Y, Taoka H, Tabata M, Suzuki H, Yokoi H.
Clinicopathological features and outcome of hepatic resection
for intrahepatic cholangiocarcinoma in Japan. J Hepatobiliary
Pancreat Surg 1999;6:108–16.

27. Nozaki Y, Yamamoto M, Ikai I, Yamamoto, Y, Ozaki N, Fujii H,
et al. Reconsideration of the lymph node metastasis pattern
(N factor) from intrahepatic cholangiocarcinoma using the Inter-
national Union Against Cancer TNM staging system for primary
liver carcinoma. Cancer 1998;83:1923–9.

28. Hirohashi K, Uenishi T, Kubo S, Yamamoto T, Tanaka H, Shuto
T, et al. Macroscopic types of intrahepatic cholangiocarcinoma:
clinicopathologic features and surgical outcomes. Hepatogas-
troenterology 2002;49:326–9.


