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Abstract
Background Surgical resection is currently indicated for all potentially resectable intrahepatic cholangiocarcinoma (ICC), but the
survival outcomes and the prognostic factors have not been well-documented due to its rarity. This study aims to assess these in a
large, consecutive series of patients with ICC treated surgically.
Methods A retrospective study was conducted on 1,333 ICC patients undergoing surgery between January 2007 and December
2011. Surgical results and survival were evaluated and compared among different subgroups of patients. Univariate and
multivariate analyses were performed to identify prognostic factors.
Results R0, R1, R2 resection and exploratory laparotomy were obtained in 34.8, 44.9, 16.4, and 3.9 % of the patients,
respectively. The overall 1-, 3-, and 5-year survival rates for the entire cohort were 58.2, 25.2, and 17.0 %, respectively, with
corresponding rates of 79.1, 42.6, and 28.7 % for patients with R0 resection; 60.5, 20.1, and 13.9 % for patients with R1
resection; 20.5, 7.4, and 0 % for patients with R2 resection; and 3.8, 0, and 0 % for patients with an exploratory laparotomy.
Independent factors for poor survival included positive resection margin, lymph node metastasis, multiple tumors, vascular
invasion, and elevated CA19-9 and/or CEA, whereas hepatitis B virus infection and cirrhosis were independently favorable
prognosis indicators.
Conclusions R0 resection offers the best possibility of long-term survival, but the chance of a R0 resection is lowwhen surgery is
performed for potential resectable ICC. Further randomized trials are warranted to refine indications for surgery in the
management of ICC.
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Introduction

Intrahepatic cholangiocarcinoma (ICC), originating from
small bile duct epithelium or hepatic progenitor cells within
the liver,1 is the second most common primary liver cancer
after hepatocellular carcinoma (HCC). Perhaps, under the

shadows of HCC which has been extensively studied, ICC
remains much less well understood.2–4 It is generally believed
that ICC is primarily a surgical disease, and surgical resection
offers the only prospect for long-term survival.5–8 Therefore,
surgical resection is currently indicated for patients with po-
tentially resectable ICC regardless of stage due to lack of other
effective treatment options.7,9–13 However, although there
have been increasing studies on ICC surgery,5–8,13–20 survival
outcomes and the prognostic factors based on all potential
resectable ICC have not been well-documented. The 5-year
survival after surgical resection of ICC differed greatly among
different research groups (ranging from 4.1 to 43.8 %), with a
median survival time (MST) varying from 11.0 to
37.4 months,3,12,14,15,21–26 and many factors have been found
to predict prognosis after surgical resection for ICC, but a
consensus has not yet been reached with regard to the factors
that could significantly and independently influence the
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survival.19,24–26 All of these may be due to the fact that, owing
to rarity of ICC, most of the available data retrieved from
studies on small series that usually spanned over a long study
period of decades.

In recent years, both the incidence and mortality of ICC
have risen worldwide,2–4,24,27 highlighting the need for more
recent prognostic data from large series to define optimal
surgical management of ICC. In this study, therefore, we
investigated outcomes in a large cohort of patients who
underwent surgery for potentially resectable ICC, with the
aim of clarifying the current role of surgery in the manage-
ment of ICC and the factors that have prognostic significance.

Patients and Methods

Patients and Operation

All consecutive patients with ICC who were treated surgically
between January 2007 and December 2011 at our institution
were retrospectively evaluated. The patients were identified
through computerized hospital databases that encompassed all
such cases. Demographic data were collected for each patient,
including age, genders, symptoms, underlying liver diseases,
image findings, laboratory tests, and pathological results.

Standard preoperative workup consisted of ultrasound
scan; three-phase computed tomography (CT) and/or magnet-
ic resonance imaging of the liver, cardiac, and pulmonary
function testing; CT scan of the chest, endoscopic examina-
tion; and a range of laboratory tests. In some patients, positron
emission tomography and CTwas performed for further diag-
nostic workup and metastatic evaluation. If preoperative im-
aging studies indicated a potentially resectable ICC and there
were no general contraindications for surgery, the patient
underwent surgical exploration. At exploration, when
multinodular intrahepatic tumor spread or peritoneal carcino-
matosis or both were found, the patient underwent either
biopsy for pathological confirmation of the diagnosis or palli-
ative resection depending on intraoperative assessment. Other-
wise, liver resections were performed with curative intention.
All patients underwent a macroscopic assessment of lymph
node (LN) status, and a lymphadenectomy was performed
additionally in patients with suspected LN metastasis by intra-
operative assessment as well as preoperative evaluation. Ex-
trahepatic bile duct resection with Roux-en-Y reconstruction
was carried out in some patients with LN involvement.

Pathological Evaluation

All the resected and biopsy specimens were examined patho-
logically for tumor size and number, capsule formation, his-
tological differentiation, the presence of vascular and perineu-
ral invasion, and the presence of tumor in LN. The surgical

margins were examined for the presence of residual tumor
which was described by the residual tumor (R) classification:
R0, no residual tumor and resection margin was >0 mm; R1,
microscopic residual tumor or resection margin was nil; R2,
macroscopic residual tumor.13,15,17 Each patient was staged
according to the 7th edition American Joint Committee on
Cancer (AJCC) staging system for ICC.28,29

Follow-Up

After surgery, all patients received regular clinical follow-up
including ultrasound scan, liver function tests, and measure-
ment of carbohydrate antigen 19-9 (CA19-9) and
carcinoembryonic antigen (CEA) at an interval of 1–3months.
Survival was evaluated from the date of surgery; patients were
followed for survival until death or the study deadline date of
31 December 2012.

Statistical Analysis

Continuous variables were presented as the mean ± standard
deviation. Independence tests were performed using unpaired
t test for continuous variables and chi-square or Wilcoxon test
for categorical variables. Overall survival (OS) rates were
calculated with the Kaplan-Meier method. The possible prog-
nostic factors were analyzed by the univariate analysis and
evaluated using the Kaplan-Meier method and compared by
the log-rank test. The multivariate analysis was performed
using the Cox proportional hazards model to identify the
independent prognostic factors for survival. Statistical analy-
sis was performed using the SPSS 19.0 for Windows (SPSS
Inc., Chicago, IL). Differences with P<0.05 were considered
significant.

Results

Demographic and Clinical Features

A total of 1,372 patients were reviewed, including 1,360
patients with mass-forming (MF) type ICC, 11 patients with
intraductal growth type ICC, and one patient with periductal
infiltration type ICC according to category of the gross type of
ICC by the Liver Cancer Study Group of Japan.30 Because the
number of cases was too small and they had different prog-
nosis, the patients with the two latter types of ICC were
excluded from the study. Another 27 patients were also ex-
cluded due to incomplete survival date. Finally, 1,333 patients
with MF type ICC were included in the study. Table 1 de-
scribes the patient demographics and clinicopathological fea-
tures of the ICC. The patients had a mean age of 54 years old,
with male dominance. A majority of them (62 %) presented
with symptoms such as epigastric pain, weight loss,
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hepatomegaly, and fever. The most common underlying liver
disease in these patients was hepatic B virus infection as
indicated by seropositivity for hepatitis B surface antigen
(45.6 %); other underlying hepatobiliary diseases included
cirrhosis (23.2 %), cholelithiasis (19.3 %), and schistosomia-
sis (5.3 %), but all the patients had well-compensated liver
function. Elevated CA19-9 and CEA were detected in 56.4
and 17.3 % of the patients, respectively. The mean tumor size
was 7.1 cm, and most of the patients (64.1 %) presented with
solitary tumor. LN metastasis, vascular and perineural inva-
sion, and capsule formation were observed in 28.1, 15.5, 7.3,
and 5.8 % of the patients, respectively. According to the 7th
AJCC staging system, 38.6 % of the patients were in stage I,
24.5 % in stage II, 7.8 % in stage III, and 29.1 % in stage IV.

Surgical Results

The overall resectability rate was 96.1 % (1,281/1,333); R0,
R1, and R2 resections were obtained in 464 (34.8 %), 598
(44.9 %), and 219 (16.4 %) patients, respectively. The 52

(3.9 %) remaining patients had only an exploratory laparoto-
my with biopsy because of unresectable disease. The types of
l iver resec t ion inc luded extended r ight or le f t
hemihepatectomy in 71 (5.6 %) patients, right or left
hemihepatectomy in 428 (33.4 %) patients, bisegmentectomy
in 528 (41.2 %) patients, and segmentectomy or local resec-
tion in 254 (19.8 %) patients; in patients with multiple tumors,
anatomic and nonanatomic liver resections were performed in
combination depending on the location and the number of the
tumors.

LNmetastasis, confirmed by final pathological assessment,
occurred in 375 (28.1 %) patients and 41 % of them obtained
complete LN dissection in addition to liver resection. Most
lymphadenectomies were performed around the
hepatoduodenal ligament. In patients with ICC originating
from the left lobe, LN dissection along common hepatic and
left gastric arteries was usually performed additionally, and in
a small percentage of patients, LN dissection was even carried
out into celiac trunk and para-aortic regions. However, half of
the patients with LN metastasis obtained, in addition to liver
resection, only a LN biopsy due to more extended nodal
involvement such as fixed retropancreatic and celiac or para-
aortic LN, which was classified as R2 resection. Another 9 %
was among those who had an exploratory laparotomy alone.

Operative death, which was defined as deathwithin 30 days
of surgery or death that occurred during same admission
period, occurred in eight patients with an operative mortality
of 0.6 %. Postoperative complications developed in 153
(11.5 %) patients. According to the Clavien-Dindo classifica-
tion, grade I complications were observed in 71 (46.4 %)
cases, grade II complications in 39 (25.5 %) cases, grade IIIa
complications in 19 (12.4 %) cases, grade IIIb complications
in 10 (6.5 %) cases, and grade IV complications in 14 (8.2 %)
cases. Except for the eight patients who died of hepatic failure
or multiple organ failure, all the patients successfully recov-
ered from the complications.

Adjuvant Therapy

Adjuvant chemotherapy was not recommended for patients
with R0 resection, while 23.6 % of patients with R1 resection
received transarterial chemoembolization 4 weeks after sur-
gery and 10.1 % of the patients with unresectable disease or
with R2 resection received adjuvant chemo/radiotherapy. The
most common chemotherapy regimen was 5-fluorouracil
combined with cisplatin and gemcitabine, and three dimen-
sional conformal radiotherapy was the stander radiation ther-
apy that was used mainly for residual positive LN.

Survival

At a median follow-up period of 19.7 months (range, 1–
72 months), the 1-, 3-, and 5-year OS rates for the entire

Table 1 Patient demo-
graphics and clinico-
pathological features of
the ICC

HBsAg hepatitis B sur-
face antigen, HCV hepa-
titis C virus, CA19-9 car-
bohydrate antigen 19-9,
CEA carcinoembryonic
antigen
a Including epigastric
pain, weight loss, hepa-
tomegaly, and fever

Variables N (%)

Age(years) 54.1±10.9

Gender

Male 912 (68.4)

Female 421 (31.6)

Symptoms or signsa 826 (62.0)

HBsAg(+) 608 (45.6)

Anti-HCV(+) 21 (1.6)

Cirrhosis 309 (23.2)

Cholelithiasis 257 (19.3)

Schistosomiasis 71 (5.3)

CA19-9 (+) 752 (56.4)

CEA (+) 231 (17.3)

Tumor size (cm) 7.1±3.6

Tumor number

Single 854 (64.1)

Multiple 479 (35.9)

Differentiation

Well or moderate 1232 (92.4)

Poor 101 (7.6)

Capsule formation 77 (5.8)

Lymph node metastasis 375 (28.1)

Vascular invasion 206 (15.5)

Perineural invasion 97 (7.3)

Stage

I 515 (38.6)

II 327 (24.5)

III 104 (7.8)

IV 387 (29.1)
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cohort were 58.2, 25.2, and 17.0 %, respectively, with a MST
of 14.4 months. On univariate analysis, the presence of HBV
infection (P<0.001) and cirrhosis (P=0.009), elevated CA19-
9 and/or CEA (P<0.001), tumor size (P<0.001) and tumor
number (P<0.001), surgical margin status (P<0.001), the
presence of tumor capsule (P<0.001), LN metastasis
(P<0.001), vascular invasion (P=0.002), and perineural inva-
sion (P=0.005) were factors that significantly influenced OS.
On multivariate analysis, elevated CA19-9 and/or CEA
(P<0.001), multiple tumors (P<0.001), positive surgical mar-
gin (P<0.001), lymph node metastasis (P=0.002), and vascu-
lar invasion (P=0.011) were found to be significant and inde-
pendent predictors of poor survival, whereas the presence of
HBV infection (P<0.001) and cirrhosis (P=0.024) were sig-
nificant and independent predictors of favorable survival
(Table 2).

Survival According to the Stages The 1-, 3-, and 5-year OS
rates were 76.9, 41.4, and 29.0 %, respectively, for patients
with stage I (MST, 29.0 months); 66.4, 23.8, and 15.9 % for
patients with stage II (MST, 16.0 months); 36.5, 10.6, and
6.0 % for patients with stage III (MST, 10.0 months); and
32.3, 8.1, and 4.0 % for patients with stage IV (MST,
8.0 months). Except between the patients with stage III and
stage IV, the survival rates were significantly different be-
tween any other two groups of patients (Fig. 1).

Survival According to the Surgical Margin Status The 1-, 3-,
and 5-year OS rates were 79.1, 42.6, and 28.7 %, respectively,
for patients with R0 resection (MST, 30.0 months); 60.5, 20.1,
and 13.9% for patients with R1 resection (MST, 15.0months);
20.5, 7.4, and 0 % for patients with R2 resection (MST,
6.0 months); and 3.8, 0, and 0 % for patients with an explor-
atory laparotomy alone (MST, 4.0 months) (Fig. 2). As shown
in Table 3, surgical margin status was associated with patho-
logical features of ICC such as tumor size, single or multiple,
and presence or absence of capsule formation, vascular inva-
sion, and LN metastasis.

Survival According to the Levels of CA19-9 and CEA The 1-,
3-, and 5-year OS rates for patients with elevated and normal
CA19-9 and/or CEA levels were 46.3, 15.3, and 8.7 % (MST,
11 months) and 75.5, 39.2, 29.0 % (MST, 26 months), respec-
tively (P<0.001) (Fig. 3a). When patients with elevated
CA19-9 and/or CEAwere subdivided according to the degree
of elevation, those with CA19-9 >1,000 U/ml and/or CEA
>100 ng/ml had significant poorer survival than the others
with raised CA19-9 and/or CEA below these values, the 1-, 3-,
and 5-year OS rates being 25, 2.5, 4.3, 2.1 % and 57.3, 21.2,
and 12.3 %, respectively (Fig. 3b).

Survival According to the LN Status The patients with LN
metastasis had 1-, 3-, and 5-year OS rates of 33.1, 8.4, and

4.1 %, respectively, with a MST of 9.0 months, significantly
lower than those without LNmetastasis who had 1-, 3-, and 5-
year OS rates of 68.1, 31.6, and 21.7 %, respectively, with a
MSTof 19.0 months (Fig. 3c). In the patients with LN metas-
tasis, those (N=200) with more extended node involvement
such as retropancreatic, celiac, or para-aortic LN metastasis
had significantly poorer survival than those (N=175) with
hepatoduodenal LN metastasis, the 1-, 3-, and 5-year OS rates
being 23.5, 6.4, 0 % and 34.6, 8.6, and 3.7 %, respectively (P=
0.012) (Fig. 3d). The 1-, 3-, and 5-year OS rates were 52.6,
12.5, and 4.7 %, respectively, for patients receiving LN dis-
section (MST, 13.0 months) and 23.9, 7.1, and 0 %, respec-
tively, for patients receiving LN biopsy (MST, 7.0 months)
(P<0.001). In the presence of LN metastasis, patients with R0
resection (N=21) had similar survival as those with R1 resec-
tion (N=127), the 1-, 3-, and 5-year OS rates being 68.2, 22.5,
and 0 % (MST, 14 months) and 50.0, 11.1, and 5.3 % (MST,
12 months), respectively (P=0.266).

Survival According to Tumor Number Patients with single
tumor had the 1-, 3-, and 5-year OS rates of 66.7, 32.2, and
21.2 %, respectively, and those with multiple tumors had the
1-, 3-, and 5-year OS rates of 43.0, 12.2, and 8.2 %, respec-
tively (P<0.001) (Fig. 3e). In the patients with multiple tu-
mors, those with more than three tumors (N=58) had signif-
icantly poorer survival than those with two to three tumors
(N=421), the 1-, 3-, and 5-year OS rates being 15.5, 6.2, and
3.1 % and 46.8.5, 12.9, and 9.9 %, respectively (Fig. 3f).

Survival According to Tumor Invasion of Blood Vessel The 1-,
3-, and 5-year OS rates were 56.8, 16.5, and 9.4 %, respec-
tively, for patients with vascular invasion poorer than those
without vascular invasion who had the 1-, 3-, and 5-year OS
rates of 58.5, 26.8, and 18.5 %, respectively (P=0.002)
(Fig. 3g). No significant difference in survival was found
between patients with macroscopically (N=106) and micro-
scopically (N=100) vascular invasion (P=0.790) (Fig. 3h).

Discussion

It is acknowledged that ICC is associated with poor prognosis
poorer than that of HCC after surgical treatment,6,17,21,31 but
its actual postoperative prognosis remains less clear owing to
a paucity of prognostic data for ICC. To our knowledge, the
present series is one of the largest in the literature, so the
results of our study would most likely reflect the current status
of surgical treatment of ICC which, as documented by our
results, is indeed not encouraging.

Guideline for the treatment of ICC has not been developed;
in our current clinical practice (and that of others,5,7,12,13)
surgical resection was attempted whenever possible.29 As
shown in the present study, this strategy led to ICC resection
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with varied surgical radicality, including R0, R1, R2 resec-
tions and even exploratory laparotomy with only biopsy.
There is a significant discrepancy from center to center in
the rates of R0 resection for ICC ranging from 19.8 to

80.0 %,6,13,15,17,26,31,32 which appears to depend mainly on
the indications for resection because there is a corresponding
difference in the resectability rates ranging from 18 to
77%.4–6,8,13,16,17,31 The overall resectability rate in the present

Table 2 Univariate and multivariate analyses of variables related to overall survival after surgery in 1,333 patients with ICC

Variables N (%) Median survival
(months)

Univariate analysis
(P value)

Multivariate analysis
(P value)

HR (95 % CI)

Age(years) 0.199 – –

≤60 937 (70.3) 14

>60 396 (29.7) 15

Gender 0.238 – –

Male 912 (68.4) 15

Female 421 (31.6) 13

HBsAg <0.001 <0.001 0.731 (0.632–0.846)

(−) 725 (54.4) 12

(+) 608 (45.6) 19

Cirrhosis 0.009 0.024 0.819 (0.688–0.974)

No 1,024 (76.8) 14

Yes 309 (23.2) 21

CA19-9 and CEA <0.001 <0.001 1.738 (1.518–1.991)

CA19-9(−) and CEA (−) 543 (40.7) 26

CA19-9 (+) and/or CEA (+) 790 (59.3) 11

Tumor size (cm) <0.001 0.129 –

≤5 473 (35.5) 23

>5 860 (64.5) 12

Tumor number <0.001 <0.001 1.280 (1.117–1.467)

Single 854 (64.1) 19

Multiple 479 (35.9) 10

Capsule formation <0.001 0.078 –

No 1,256 (94.2) 14

Yes 77(5.8) 31

Lymph node metastasis <0.001 0.002 1.286 (1.093–1.514)

No 958 (71.9) 19

Yes 375 (28.1) 9

Vascular invasion 0.002 0.011 1.246 (1.051–1.477)

No 1,127 (84.5) 15

Yes 206 (15.5) 14

Perineural invasion 0.005 0.164 –

No 1,236 (92.7) 15

Yes 97 (7.3) 11

Differentiation 0.994 – –

Well or moderate 1,232 (92.4) 15

Poor 101 (7.6) 13

Surgical margin status <0.001 <0.001 1.858 (1.666–2.071)

R0 resection 464 (34.8) 30

R1 resection 598 (44.9) 15

R2 resection 219 (16.4) 6

Exploratory laparotomy 52 (3.9) 4

HBsAg hepatitis B surface antigen, CA19-9 carbohydrate antigen 19-9, CEA carcinoembryonic antigen
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study reached 96.1%, the highest in the literature which might
partly account for relatively low R0 resection rate (34.8 %)
achieved in the current series. A lower R0 resection rate would
be expected when surgery was indicated for all potential
resectable ICC because, as shown in Table 3, most patients

with R0 resection had single, smaller tumors with favorable
pathological characteristics and at earlier stages, whereas most
potential resectable ICC were larger or multiple with LN or
vascular involvement at time of surgery, and for patients with
such tumors, it is often difficult to obtain an adequate safety

Fig. 1 Overall survival of
patients stratified by 7th edition
AJCC staging system. Except
between the patients with stage III
and stage IV, the survival rates
were significantly different
between any other two groups of
patients (P<0.001)

Fig. 2 Overall survival in
patients with R0, R1, and R2
resections and an exploratory
laparotomy. Significant difference
was found between any two
groups of patients (P<0.001)
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margin. Whether more aggressive surgery to increase R0
resection rate could improve the prognosis of ICC requires
further validation.5,13,15,17,33

Our study clearly demonstrated that the patients with dif-
ferent margin status had significant different survival (Fig. 2).
As expected, R0 resection offered the most advantageous
outcome, with a 5-year OS rate of 28.1 % and a MST of
30 months. Interestingly, there exists remarkable difference
in 5-year survival following R0 resection of ICC between
Western and Eastern countries, with much higher survival
(39–63 %) reported from Europe and America.12,13,16,34 In
present series, we observed a relatively low 5-year survival
after R0 resection (28.1 %), but it was comparable to that
reported from Asia (22.0–33.9 %).18,20,26,35 Maybe there is a
possibility that ICC differs in biological features between
Western and Eastern world as in this cohort, we observed
remarkably more ICC (59.3 %) associated with elevated
CA19-9 and/or CEA than those reported from Western
world.12,14,36,37 Elevation of CA19-9 and/or CEAwas found
in this study to be an independently prognostic factor for
poorer survival (Table 2) (Fig. 3a). Moreover, we found that
the higher the level of elevated CA19-9 and/or CEA, the
poorer the prognosis of ICC; patients with CA19-9
>1,000 U/ml and/or CEA >100 ng/ml had significant worse
survival than those with elevated CA19-9 and/or CEA below
these values (Fig. 3b).

There have been controversies about the influence of R1
resection on patient survival. Althoughmost studies looking at
the significance of resection margin on survival showed that
R1 status was a negative predictive factor,5,16,36,38,39 it was
also reported that the effect of an R1 resection was not statis-
tically significant in terms of survival,13,15 and a higher sur-
vival was even observed in R1-resected patients as compared
to those with R0 resection.17 These conflicting results were
usually retrieved from studies with limited number of cases
which might result in misleading conclusions. The present

study, using a large cohort of patients, revealed that R1 resec-
tion had a profound negative impact on survival, with R1-
resected patients having a MST of 15 versus 30 months for
patients with R0 resection (P<0.001).

The justification for R2 resection, which occurred in 16 %
of our patients, has been highly controversial. Some authors
reported that R2 resection did not provide any survival benefit
except the risks of major hepatic surgery,5,9,36 whereas others
believed that some patients could benefit from R2
resection.16,40 In our series, the patients with R2 resection, in
fact, could be subdivided into those with residual tumor in the
LN and those with residual tumor in the liver, and we found
that only the former survived significantly longer than the
patients undergoing exploratory laparotomy; patients with
residual tumor in the liver had a similar disappointing survival
as those with exploratory laparotomy alone. This finding
suggested that R2 resection due to residual positive LN might
offer a survival advantage over laparotomy but not when
macroscopic tumors were left in the liver.

Using the 7th AJCC staging system, our patients were
stratified into discrete prognostic groups except between those
with stage III and stage IV (Fig. 1). The 7th AJCC staging
system includes the number but not the size of tumors as a

Table 3 Comparisons of tumor characteristics in patients with different surgical margin status and an exploratory laparotomy with biopsy

Characteristics R0 resection (%) R1 resection (%) R2 resection (%) Exploratory laparotomy (%) P value

N 464 (34.8) 598 (44.9) 219 (16.4) 52 (3.9) –

Tumor size (cm) 4.67±1.94 8.22±3.51 7.82±3.60 12.17±3.04 <0.001

Tumor number <0.001

Single 429 (92.5) 312 (52.2) 113 (51.6) 0 (0)

Multiple 35 (7.5) 286 (47.8) 106 (48.4) 52 (100)

Capsule formation 43 (9.3) 29 (4.8) 5 (2.3) 0 (0) <0.001

Lymph node metastasis 22 (4.7) 132 (22.1) 187 (85.4) 34 (65.4) <0.001

Vascular invasion 42 (9.1) 127 (21.2) 36 (16.4) 1 (1.9) <0.001

Perineural invasion 28 (6.0) 49 (8.2) 19 (8.7) 1 (1.9) 0.199

Stage <0.001

I–II 431 (92.9) 411 (68.7) 0 (0) 0 (0)

III–IV 33 (7.1) 187 (31.3) 219 (100) 52 (100)

�Fig. 3 Overall survival (OS) of patients stratified by the level of CA19-9
and/or CEA, lymph node status, tumor number, and vascular invasion. a
OS in patients with normal (N=543) and elevated (N=790) CA19-9 and/
or CEA; b OS in patients with CA19-9 >1,000 U/ml and/or CEA
>100 ng/ml (N=270) and those with elevated CA19-9 and/or CEA
below these values (N=520); c OS in patients with (N=375) and
without (N=958) lymph node (LN) metastasis; d OS in patients with
hepatoduodenal LN metastasis (N=175) and those with retropancreatic,
celiac, or paraaortic LN metastasis besides hepatoduodenal ligament area
(N=200); e OS in patients with single (N=854) and multiple (N=479)
tumors; fOS in patients with multiple tumors ≤3 (N=421) and >3 (N=58);
gOS in patients with (N=206) andwithout (N=1127) vascular invasion; h
OS in patients with microscopically (N=100) and macroscopically (N=
106) vascular invasion
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factor for staging ICC.28,29 Conflicting results exist regarding
whether tumor size is a relevant prognostic factor.14,37,41–43

On univariate analysis in this study, both the number and the
size of tumors were factors that significantly influenced the
OS; however, only the number of tumor independently influ-
enced patients’ survival on multivariate analysis (Table 2),
confirming some earlier observations.28,29,41 Moreover, our
study also showed that among patients with multiple tumors,
those with more than three tumors had even more dismal
survival as compared with those with two to three tumors
(Fig. 3e, f).

Among the components of AJCC staging system, LN
status is the most important prognostic factor, probably due
to the fact that LNmetastasis is one of the important biological
features of ICC.20,29,32 The true incidence of LN metastasis
among all patients undergoing surgery for ICC remains un-
clear estimated between 20 and 0 %19 because lymphadenec-
tomy is currently not routinely performed for LN evaluation
during ICC surgery.12,44 In the current study, we performed
LN dissection when pre- and intraoperative evaluation sug-
gested a N1 disease, and LN metastasis was found in 28.1 %
of the entire cohort, which was very close to 29.8 % (74/248)
of N1 incidence revealed by routine lymphadenectomy for LN
evaluation,19 suggesting the risk of undetectable occult N1 is
very small following preoperative imaging evaluation and
intraoperative macroscopical assessment.16,45 Nevertheless,
routine LN evaluation should be considered in patients under-
going resection of ICC at least in the hepatoduodenal ligament
area.

Our data, consistent with previous reports,13,16,20,29,32,35,37

showed that LN metastasis was a significant independent
variable that unfavorably influenced the prognosis of ICC
(Table 1) (Fig. 3c). Patients with LN metastasis had signif-
icantly poorer survival compared with those without LN
metastasis and, moreover, patients with extended LN me-
tastasis extra the hepatoduodenal ligament area had even
worse survival than those with LN metastasis around the
hepatoduodenal ligament (Fig. 3d) due to the fact that in
the majority of the former LN dissection was impossible.
We also found that, in the presence of LN metastasis,
patients had similar survival whether they obtained R0 or
R1 resection. This result might partly explain the reported
conflicting results about the influence on patient survival
of resection margins (R0 or R1),5,13,15–17,38,39 i.e., resection
margin status had a significant influence on survival only
in the patients without LN metastasis.13 Surgical therapy
for ICC with LN metastasis is still a controversy and not
standardized,20,45 and debate also exists for whether LN
dissection could necessarily contribute to prolong long-
term survival.33,37,46–48 In the current series, patients ob-
tained LN dissection survived significantly longer than
those with LN biopsy (MST, 13 versus 6 months), indicat-
ing that LN dissection should be performed when possible

even though, as shown by our study, only a small subset of
such patients could obtain long-term survival.

Two limits to this study need to be acknowledged. First, it
is a retrospective study, although containing the largest and
most current case series of ICC patients treated surgically.
Second, we do not routinely perform lymphadenectomy for
LN evaluation, and the patients without LN metastasis in our
current series are actually Nx patients who were assumed to
have N0 disease, so their survival results should be interpreted
with caution even though the N1 incidence in our series is
very close to that of pN1 reported in the literature.

In conclusion, R0 resection offers the best possibility of
long-term survival, but the chance of a R0 resection is low
when surgery is performed for potential resectable ICC, which
might explain the present unsatisfactory results in surgical
treatment of ICC. From the analysis of our data, R1 resection,
including R2 resection in some cases, can be performed
because it offers better survival than laparotomy alone, and
LN dissection should be performed in cases with N1 disease
as it can prolong such patients’ survival compared with those
with residual positive node. However, a MST of 12.9 months
was recently reported for unresectable ICC by palliative
chemoradiotherapy25; this result is comparable to ours
achieved in patients with N1 disease by liver resection
coupled with LN dissection (MST, 13 months), suggesting
that, in the era of effective chemoradiotherapy,49,50 it seems
necessary to modify current surgical treatment strategy for
ICC. As revealed in the present large cohort study, the poten-
tially resectable ICC could be divided into different subgroups
according to the independent predictive factors and further
randomized controlled trials comparing surgical with nonsur-
gical treatment in the subgroups of ICC patients, which will
become feasible with increasing incidence of ICC, will help
define the reasonable indications for surgery in the manage-
ment of ICC.
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