
ORIGINAL ARTICLE

Intrahepatic cholangiocarcinoma: prognostic factors
after liver resection

Gennaro Nuzzo • Felice Giuliante • Francesco Ardito •

Agostino Maria De Rose • Maria Vellone •

Gennaro Clemente • Carlo Chiarla • Ivo Giovannini

Published online: 17 July 2010

� Springer-Verlag 2010

Abstract Liver resection may represent the only hope of

cure for patients with intrahepatic cholangiocarcinoma

(IHC) but long-term results are still far from satisfactory

and the impact of prognostic factors is still controversial.

Fifty-five patients underwent hepatectomy for IHC between

1997 and 2008 in our unit. Features of the patients and the

tumors, operations, postoperative and long-term results

were retrospectively assessed. Twenty-one patients had

HBV/HCV infection, four had congenital biliary dilatation.

Thirty-two patients had increased CA 19-9; 12 had multiple

(C4) tumors. Operations included 43 major resections, with

9 resections of biliary confluence, 40 regional lymphaden-

ectomies. Operative mortality and morbidity were 0 and

27.3%, respectively. There were 44 R0-resections (80.0%).

Lymphadenectomy yielded lymph node metastases in 14

cases (14/40; 35.0%). Five-year overall and disease-free

survival rates were 30.2 and 27.5%, respectively. At mul-

tivariate analysis the strongest poor prognostic factor for

overall survival was tumor stage. This factor, with multi-

plicity of lesions (C4) and tumor grading [ 2, was signif-

icant predictor of recurrence. CA19-9 [ 100 IU/mL and

tumor grading [ 2 were found to be significantly related

with early multinodular hepatic recurrence. Patients with

lymph node metastases had significantly lower overall and

disease-free survival but patients who underwent lymph

node dissection with negative lymph nodes at final pathol-

ogy showed significantly higher 5-year disease-free survival

than patients who did not underwent lymphadenectomy.

In conclusion, these results support the role of hepatectomy

with regional lymphadenectomy as the best available

treatment for IHC. Prognosis after liver resection correlates

with clinical stage and multiplicity of lesions.
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Introduction

Intrahepatic cholangiocarcinoma (IHC) is the second most

common primary liver neoplasm after hepatocellular car-

cinoma. It arises from the intrahepatic bile ducts, and

should be clearly distinguished from other types of chol-

angiocarcinoma arising from other sites within the biliary

system, such as the main biliary confluence [1]. Risk fac-

tors such as congenital intrahepatic bile duct dilatation,

intrahepatic lithiasis and fluke infection, which are wide-

spread conditions in Southeast Asia, render these tumors

much more common in Eastern countries than in the West

[2, 3]. IHC accounts for only 10–20% of primary hepatic

malignancies and for 6% of all cholangiocarcinomas in

Western countries, although an increasing incidence during

the recent years has been observed [4, 5].

The tumor tends to remain asymptomatic for long

periods of time, therefore the diagnosis is often late and the

treatment accordingly ineffective. Although the loco-

regional extension of IHC is usually advanced at the time

of diagnosis, aggressive surgical resection, when feasible,

offers the best chance of prolonged survival [6–10].

The aim of this study was to review a series of 55

consecutive patients who underwent liver resection for IHC

in a tertiary care center, over a period of 12 years, to assess
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operative results, patterns of recurrence and prognostic

factors.

Methods

Between 1997 and 2008, 55 patients underwent liver

resection for IHC (male/female 30/25, median age

64 years, range 43–80). All patients underwent complete

physical and clinical work-up, with assessment of opera-

bility. Laboratory data included serum levels of albumin,

total bilirubin, alanine and aspartate aminotransferase,

alkaline phosphatase (AP), gamma glutamyl transpeptidase

(gamma-GT), prothrombin activity, CA 19-9, HBV and

HCV markers. Abdominal ultrasound, abdominal and chest

CT scan, upper gastrointestinal endoscopy and pancolo-

noscopy were almost routinely performed, to exclude pri-

mary extrahepatic tumors or metastases. The assessment

included magnetic resonance cholangiography in cases

with the suspicion of infiltrated right or left hepatic duct or

main hepatic confluence. All the exams were evaluated in a

weekly multidisciplinary meeting with radiologists and

oncologists. The assessment never included preoperative

biopsy, unless performed before referral. The tumors were

morphologically classified according to the criteria of the

Liver Cancer Study Group of Japan (LCSGJ) [11], and

staged according to the TNM classification [12].

Liver resections were defined according to the Interna-

tional Hepato-Pancreato-Biliary Association terminology

derived from Couinaud’s classification [13]. Resection of

three or more liver segments was classified as major hep-

atectomy. The surgical technique for liver resection used in

our unit was previously described [14, 15]. Intraoperative

ultrasound was routinely used. Parenchymal dissection was

performed by Kelly-clamp, CUSA (Cavitron Ultrasonic

Surgical Aspirator System 200; Valleylab Inc, Boulder,

CO) and wet bipolar forceps. During resection the central

venous pressure was maintained between 1 and 3 mmHg.

Dissection and looping of the hepatic veins were routinely

performed in major resections.

Liver resection was associated with resection of the

main biliary confluence in order to obtain R0 resection in

patients with periductal infiltrating tumor of the right or left

hepatic duct and in case of perihilar mass forming tumor.

Lymphadenectomy around the hepatoduodenal ligament

was routinely performed from January 2003; previous

indication to lymphadenectomy was related to preoperative

radiologic evaluation or intraoperative finding.

Patients were divided into three groups: no lymphade-

nectomy (L-); patients who underwent lymphadenectomy

with lymph node metastases at final pathology (L? N?),

and patients who underwent lymphadenectomy without

lymph node metastases (L? N-).

The criteria for blood transfusion during surgery were

hemoglobin level \ 9.0 g/dL and hematocrit \ 28%, or in

patients over 70 or with cardiac disease, hemoglo-

bin \ 10 g/dL and hematocrit \ 30%. Postoperative liver

insufficiency was defined as prothrombin activity \ 50%

and total bilirubin [ 3.0 mg/dL at postoperative day 5

[16]. Prothrombin activity \ 50% was a criterion for the

infusion of fresh frozen plasma.

At final pathology, diagnosis of cholangiocarcinoma in

the resected specimens was based on the positive expres-

sion of low molecular weight cytokeratin CK 7 and nega-

tive expression of CK 20 [17].

The follow-up was mostly based on the serum level of

CA 19-9 and appropriate blood laboratory values, hepatic

ultrasound, abdominal CT scan, telephone interview and

evaluation in outpatient clinics. None of the patients was

lost to follow-up.

The assessed risk factors for overall and disease-free

survival included demographics, associated chronic hepa-

titis, blood chemistries, tumor morphology and size (or size

of main lesion), number of lesions, execution of major

resection, associated regional lymphadenectomy, associ-

ated resection of main biliary confluence, radicality of

resection, lymph node involvement, tumor grading based

on degree of differentiation and UICC tumor stage.

Statistical analysis

The Chi-square test was used when appropriate. Long-term

results were assessed using the Kaplan–Meier method, the

log-rank test and multivariate analysis with the calculation

of hazard ratios (HR, Cox proportional hazards) and 95%

confidence intervals (95% CI). A P value of \0.05 was

considered significant.

The statistical analysis was done using SPSS� version

13.0 for Windows� (SPSS, Chicago, IL, USA).

Results

Patient characteristics

Twenty-eight patients (50.9%) were symptomatic and

abdominal pain was the most frequent symptom (16

patients; 57.1%) (Table 1). In 14 patients (25.5%) tumor

was diagnosed by ultrasound during follow-up for chronic

hepatitis (10 patients), for previous rectal cancer (2

patients), for chronic pancreatitis (1 patient) and for pri-

mary intrahepatic lithiasis (1 patient submitted 71 months

earlier to left-hepatectomy ? caudate excision ? excision

of biliary confluence and right-hepaticojejunostomy). In

the remaining cases (13 patients; 23.6%) tumor diagnosis

was completely casual (Table 1).
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IHC was associated with chronic hepatitis in 22 patients

(40.0%) and with congenital bile duct dilatation in 4

patients (7.3%) (Table 1).

Preoperative biopsy showing adenocarcinoma was per-

formed before referral in 18 patients (32.7%).

AP was elevated in 23 cases (42.6%) and gamma-GT in

27 cases (50.0%).

CA 19-9 was elevated in 32 patients (59.3%), but greater

than 100 IU/mL in 20 patients (37.0%). Increases in CA

19-9 did not correlate with size, number of tumors or tumor

stages, although some of the highest CA19-9 values were

observed in patients with advanced tumor stage.

Increasing incidence of IHC

There was a recent increase in liver resections for IHC in our

unit. Until the year 2005, we only performed for IHC B 4

liver resections per year, which corresponded to 3.5–4.0% of

all liver resections. Thereafter the rate rapidly increased,

exceeding 10 resections per year, reaching a percentage of

12.0% of all liver resections. The trend is presently recon-

firmed. This did not seem to be simply coincidental, and was

not associated with a similar increase in referrals for other

malignancies, or with other obvious explanations.

Surgical procedures

Major liver resections were performed in 43 patients

(78.2%) (Table 2).

Resection of the main biliary confluence was associated

with liver resection in seven patients with periductal infil-

trating tumor of the right or left hepatic duct and in two

patients with perihilar mass forming tumor (Table 2).

The dissection of regional lymph nodes in the hepato-

duodenal ligament was performed in 40 cases (72.7%).

Liver resections were performed under intermittent

portal pedicle clamping in 44 cases (80.0%).

Operative results

Blood transfusions were administered in 25.5% of the

patients (14 patients). The mean number of units per

transfused case was 2 (range 1–7).

Operative mortality was nil. Postoperative complica-

tions occurred in 15 patients (27.3%), in 13 after major

resection and in 2 after minor resection. Two patients

required reoperation (3.6%): both for abdominal abscess

after failure of percutaneous drainage.

Pathology

The tumors were classified as ‘‘mass forming’’ type in 47

patients, and as ‘‘periductal infiltrating’’ type in 8 cases

(Table 3). Mean tumor size was 6.0 ± 3.0 cm (range

1–12). A single tumor was present in 35 patients (63.6%);

two lesions were present in 8 patients, and four or greater

than four lesions in 12 patients (no patient had three

lesions). There were 44 R0-resections (80.0%) and 11

R1-resections. R1-resections occurred in four cases with a

periductal infiltrating type tumor, and in seven cases with a

mass forming type tumor. There were no R2 resections.

Lymphadenectomy yielded lymph node metastases in 14

cases (14/40; 35.0%) (Table 3).

Recurrence and reresection

Recurrence occurred in 34 patients (61.8%), with a median

time to recurrence of 9 months (range 3–40). Thirteen

patients (38.2%) showed an early recurrence (B6 months),

Table 1 Tumor diagnosis and underlying disease

No. (%)

Symptomatic patients 28 (50.9)

Abdominal pain or discomfort 16

Jaundice 5

Fever 4

Weakness/fatigue or itching 3

Asymptomatic patients 27 (49.1)

Follow-up abdominal ultrasound 14

Occasional diagnosis 13

Underlying disease

Chronic hepatitis 22 (40.0)

HBV related 13

HCV related 6

HBV–HCV related 2

Alcohol-related 1

Congenital bile duct dilatation 4 (7.3)

Table 2 Surgical procedures (55 patients)

No.

Major resections 43

Extended right hepatectomy 4

Right hepatectomy 13

Extended left hepatectomy 15

Left hepatectomy 7

Resection of three segments 4

Minor resections 12

Associated procedures

Resection of biliary confluence 9a

Lymphadenectomy 40

Partial resection of vena cava 2

Partial resection of diaphragm 1

a In one case with portal vein reconstruction
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of whom six patients developed multinodular recurrence on

the remnant liver.

Liver-only recurrence occurred in 29.4% of the cases

(10/34 patients), six of whom underwent liver reresection;

both hepatic and extrahepatic recurrence in 38.2% of the

cases (13/34 patients) and only extrahepatic recurrence in

32.4% (11/34 patients).

Hepatic recurrence with or without extrahepatic recur-

rence occurred in 23 patients (67.6%).

Most common site of extrahepatic recurrence was

locoregional lymph nodes (58.3%; 14/24 cases of extra-

hepatic recurrence).

Univariate and multivariate analyses of prognostic

factors

After a mean follow-up of 28 months, 29 patients were

alive, 21 of whom without recurrence.

By the Kaplan–Meier method, overall survival after 12,

36 and 60 months was 83.6, 48.4 and 30.2%, with a median

survival of 30 months; disease-free survival after 12, 36

and 60 months was 60.0, 31.4 and 27.5% with a median

disease-free survival of 15 months (Fig. 1).

At univariate analysis, worse overall survival was sig-

nificantly associated with tumor stage C IIIC (P = 0.004),

increased alkaline phosphatase (P = 0.005), tumor grad-

ing [ 2 (P = 0.006), CA19-9 [ 100 IU/mL (P = 0.012),

lymph node metastases (P = 0.016), R1-resections and

presence of jaundice (P = 0.020) and increased gamma

glutamyl transpeptidase (P = 0.027) (Table 4).

Better overall survival, at univariate analysis, was

observed in patients with chronic hepatitis, which was

associated with earlier stages of tumor diagnosis

(Table 4). Indeed, incidence of poor prognostic factors

(multiplicity of tumors and tumor stage C IIIC) was less

frequent in patients with chronic hepatitis than in patients

with normal liver (13.6 and 28.6% vs. 27.3 and 46.2%,

respectively).

At univariate analysis, worse disease-free survival was

significantly associated with multiplicity of tumors ([1

tumor, P = 0.033; C4 tumors, P = 0.001), tumor stage C

IIIC (P = 0.002), lymph node metastases (P = 0.012) and

tumor grading [ 2 (P = 0.036) (Table 4). The patients

having two lesions showed no disease-free survival

difference compared to patient with single tumor

(P = 0.909); patients with C4 nodules showed signifi-

cantly lower disease-free survival compared to patients

with one and two nodules (P = 0.001) (Fig. 2).

Patients with early recurrence (B6 months) were eval-

uated according to the most important potential risk factors

for survival and recurrence (CA19-9 [ 100; tumor grad-

ing [ 2; multiplicity of tumors; lymph node metastases;

tumor stage C IIIC; R1 resections). None of these factors

was significantly related with early recurrence. Conversely,

early hepatic multinodular recurrence was significantly

Table 3 Pathological characteristics (55 patients)

No. of pts (%)

Macroscopic tumor growth type

Mass forming 47 (85.5)

Periductal infiltrating 8 (14.5)

Tumor differentiation

G1 2 (3.8)

G2 34 (64.2)

G3 17 (32.1)

Unknown 2

Surgical margin

R0 44 (80.0)

R1 11 (20.0)

T-stage

T1 6 (10.9)

T2 10 (18.2)

T3 37 (67.3)

T4 2 (3.6)

Tumor nodal involvement

No 26 (65.0)

Yes 14 (35.0)

No lymphadenectomy 15 (27.3)

UICC stage

I 4 (10.0)

II 5 (12.5)

IIIA 15 (37.5)

IIIB –

IIIC 13 (32.5)

IV 3 (7.5)

Unknown 15

Fig. 1 Overall and disease-free survival after liver resection for IHC
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related with CA19-9 [ 100 and tumor grading [ 2

(P = 0.025 and 0.015, respectively).

Role of lymphadenectomy was evaluated. Five-year

disease-free survival was significantly different between

the three groups of analyzed patients (38.6% in L? N-

group; 25.9% in L- group and 11.4% in L? N? group;

P = 0.039) (Fig. 3).

At multivariate analysis the only strong poor prognostic

factor for overall survival was tumor stage. This factor,

with multiplicity of lesions (C4) and tumor grading [ 2

maintained significance at multivariate analysis for dis-

ease-free survival (Table 5).

Table 4 Univariate analysis of prognostic factors on overall and

disease-free survival (55 patients)

Factor No. Overall

survival

P* Disease-free

survival

P*

Median

(months)

5 years

(%)

Median

(months)

5 years

(%)

Sex

Male 30 22 17.9 0.194 13 17.8 0.109

Female 25 30 30.7 27 42.0

Age

[65 25 37 44.8 0.224 22 44.0 0.193

B65 30 23 5.4 14 8.3

CA 19-9 (IU/mL)

[100 20 20 14.8 0.012 13 18.0 0.157

B100 34 36 29.7 24 33.2

Chronic hepatitis

Yes 22 37 38.2 0.047 22 39.6 0.094

No 33 21 13.7 13 18.1

Jaundice

Yes 5 14 – 0.020 9 – 0.571

No 50 37 31.8 17 27.9

Increased AP

Yes 23 21 0 0.005 13 0 0.094

No 31 37 37.9 22 42.5

Increased c-GT

Yes 27 21 10.0 0.027 14 11.6 0.235

No 27 37 37.5 15 42.6

Major resection

Yes 43 26 16.8 0.161 15 21.3 0.381

No 12 60 39.7 40 46.7

Resection of main biliary confluence

Yes 9 16 – 0.249 13 – 0.945

No 46 26 23.3 17 26.2

Resection margin

R0 44 29 25.1 0.020 19 28.3 0.385

R1 11 16 – 13 –

Tumor size (cm)

[5 32 26 18.9 0.858 15 22.4 0.698

B5 23 26 29.1 22 32.9

No. of tumors

Single 35 29 28.0 0.285 24 33.7 0.033

Multiple 20 21 14.5 10 19.7

B2 nodules 43 29 32.6 0.089 24 34.4 0.001

C4 nodules 12 21 0 9 0

Gross type

Periductal 8 11 – 0.269 9 – 0.907

Mass

forming

47 26 23.6 15 27.3

Grading

G B 2 36 30 29.5 0.006 19 33.7 0.036

G [ 2 17 20 0 9 0

Fig. 2 Disease-free survival according to the number of tumors.

Five-year disease-free survival was not significantly different between

patients with one nodule and patients with two nodules. Patients with

C4 nodules showed significantly lower disease-free survival than the

other two groups

Table 4 continued

Factor No. Overall

survival

P* Disease-free

survival

P*

Median

(months)

5 years

(%)

Median

(months)

5 years

(%)

pT stage

T1–T2 16 33 38.2 0.082 27 41.7 0.075

T3–T4 39 22 16.8 13 22.4

Nodal status

N? 14 16 – 0.016 8 – 0.012

N- 26 36 25.2 24 38.6

UICC stage

I–II–IIIA 24 36 28.1 0.004 32 41.8 0.002

IIIC–IV 16 16 – 8 –

* Log-rank test
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Discussion

This article reports data on 55 consecutive patients sub-

mitted to liver resection for IHC in a tertiary care center.

Because of the advanced stage at which most patients

with IHC usually present, a major hepatic resection is

frequently required, often associated with additional pro-

cedures. In our patients major resection accounted for

78.2% of the operations. No mortality, low morbidity

(27.3%) and a contained rate of R1 resection (20.0%) likely

reflected the suitable preoperative selection of patients.

Our observation of steadily increasing referrals for IHC

in recent years remains unexplained. This did not seem to

be simply coincidental, and was not associated with a

similar increase in referrals for other malignancies. This is

very remarkable at the light of other reports of a global

increase in incidence of IHC, related to the association with

chronic liver disease, to the effect of industrial chemicals

and pollutants or other factors, or to a reduced rate of

misclassifications of IHC as metastatic adenocarcinoma or

hilar cholangiocarcinoma [5, 18]. However, the large

increase in incidence observed by us overrides these

explanations, might be linked to specific environmental

factors, and deserves very careful further assessment.

In this series the impact of prognostic factors after liver

resection for IHC was evaluated.

The long-term results in our study showed that overall

survival after 12, 36 and 60 months was 83.6, 48.4 and

30.2% with disease-free survival of 60.0, 31.4 and 27.5%

(Fig. 1).

In our series median overall and disease-free survival

were 30 and 15 months, respectively, which were higher

than the 6–9 month survival reported for unresected

patients [5, 19].

These outcomes allow the underscoring of an important

issue in the treatment of IHC: the fact that surgery still

represents the only hope of cure, while the results of sur-

gery are far from satisfactory, as it also emerges from many

published studies (Table 6) [5, 7, 9, 10, 20–37].

Some studies have recently identified HBV and HCV

infections as risk factors for the development of IHC, likely

related to chronic hepatic inflammation, but the evidence is

not yet clear [38]. In our series IHC was associated with

chronic HBV or HCV infection in 38.2% of patients.

Interestingly, such patients had a better outcome. Indeed

chronic hepatitis in these patients was more frequently

associated with earlier tumor stage and single tumor. This

was mostly related to the earlier tumor diagnosis allowed

by the strict follow-up of patients with chronic hepatitis.

Differently from extrahepatic cholangiocarcinoma,

jaundice is a very rare symptom upon admission. This

occurs more likely with periductal infiltrating type IHC [1]

and, in fact, this was the case in five of our patients who had

involvement of the main biliary confluence. Moreover,

jaundice is considered as a negative predictive factor, usu-

ally related to an advanced stage of disease, with bile duct

hilar stricture [19]. In our series jaundice was a significant

poor prognostic factor for overall survival. However, it

should be emphasized that median overall survival after

surgery in such patients was 14 months and that jaundice

should not be considered as a contraindication for surgery.

Abdominal pain or discomfort, and anicteric cholestasis

were the most common presenting features.

An increase in the enzymes of cholestasis, i.e. alkaline

phosphatase and gamma-GT, was associated with poorer

outcome, and this was not explained in all the cases by

hilar extension of tumors or compression by large tumors.

Increased CA 19-9 was observed in only 59.3% of the

patients, without correlation with tumor size or number.

At multivariate analysis there was a prominent role of

multiplicity of lesions, tumor grading and tumor stage in

Fig. 3 Disease-free survival according to lymph node status and the

execution of lymphadenectomy. L- no lymphadenectomy, L? N?

patients who underwent lymphadenectomy with lymph node metas-

tases at final pathology, L? N- patients who underwent lymphad-

enectomy without lymph node metastases

Table 5 Multivariate analysis: predictors for overall and disease-free

survival

HR 95% CI P value

Overall survival

UICC stage C IIIC 3.358 1.188–9.493 0.022

Disease-free survival

Multiple tumor nodules (C4) 4.840 1.651–14.185 0.004

Grading [ 2 3.149 1.125–8.818 0.029

UICC stage C IIIC 3.232 1.332–7.841 0.009

HR hazard ratio, 95% CI 95% confidence intervals
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negatively affecting disease-free and overall survival. The

impact of number of tumors on long-term survival after

liver resection was analyzed in detail. Interestingly, 5-year

disease-free survival rate of patients having two lesions

was not significantly different from that of patients with a

single tumor. In contrast, the UICC/AJCC classification

divides these two groups of patients and discriminates only

between single and multiple lesions. In our series the

number of tumors C 4 lesions was found to be an impor-

tant prognostic factor for recurrence. On the contrary,

tumor size was decidedly not a predictor for recurrence

unless associated with multiple tumors.

This study demonstrates that histologic differentiation

was a significant independent predictor of early recurrence.

Thirteen patients (38.2%; 13/34 patients with recurrence)

showed an early recurrence (B6 months), and increased

levels of CA19-9 ([100 IU/mL) and tumor grading [ 2

were found to be significantly related with early hepatic

multinodular recurrence.

An unresolved issue is whether hilar dissection mostly

estimates tumor stage and prognosis, or there is an impact

of lymphadenectomy on control of the disease, also

because the relationship of positive lymph nodes with long-

term results in previous studies has been inconsistent [28,

39–43]. The role of lymphadenectomy was evaluated in

this series. Patients with lymph node metastases had sig-

nificantly lower overall and disease-free survival. How-

ever, patients who underwent lymph node dissection with

negative lymph nodes at final pathology showed signifi-

cantly higher 5-year disease-free survival than patients who

did not underwent lymphadenectomy. This may suggest a

potential role of lymphadenectomy in enhancing disease-

free survival.

There are no well-conducted studies regarding the role

of adjuvant chemotherapy following resection of IHC but a

multimodal approach may become mandatory, including

systemic, loco-regional, targeted molecular therapies.

In conclusion, in our series worse prognosis after liver

resection for IHC was significantly related with advanced

clinical stage and multiplicity of lesions. However, it

should be emphasized that these poor prognostic factors

were associated with better long-term results than those of

Table 6 Selected published series of liver resections for IHC

Year of publication Liver resections Overall survival (%)

Period of

collection (years)

Total No. (pts) 1 year 3 years 5 years Median survival

(months)

Eastern series

Inoue [7] 2000 19 52 63 36 36 18

Kawarada [20] 2002 22 37 54.1 34.0 23.9 31.5

Ohtsuka [21] 2002 17 48 62 38 23 [25.5

Morimoto [22] 2003 10 51 68.2 44.1 32.4 –

Terashi [23] 2004 13 73 63.0 28.8 15.1 –

Nakagawa [24] 2005 21 44 66.2 38.3 26.3 21.5

Miwa [25] 2006 25 41 79.1 36.3 28.7 –

Shimada [26] 2007 7 76 69.5 35.5 31.1 24

Paik [27] 2008 11 97 74.9 51.8 31.1 52.9

Uenishi [28] 2008 20 133 63 36 29 18

Yamashita [29] 2008 20 60 62 34 27 –

Nakagohri [30] 2008 15 56 59 42 32 22

Western series

Weimann [31] 2000 19 95 64 31 21 17.7

DeOliveira [32] 2007 32 44 – – 40 25

Konstadoulakis [33] 2008 14 54 80 49 25 \22

Endo [5] 2008 16 82 – – – 36

Tamandl [34] 2008 14 74 76 45 28 31.2

Portolani [35] 2008 17 33 86.4 56.1 42.9 –

Yedibela [36] 2009 11 45 – – 35 37

Guglielmi [37] 2009 18 52 83 50 20 40

Lang [9] 2009 8 83 71 38 21 26

Jonas [10] 2009 19 195 60.2 22.2 –

Current series 12 55 83.6 48.4 30.2 30
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palliatively managed patients, and should not be considered

as a contraindication to resection. Taken together, the low

operative risk, the absence of impact of tumor size and the

poorly defined impact of R1 resection support the role of

hepatectomy with regional lymphadenectomy as the best

available treatment for IHC. Finally, liver resection still

represents the only hope of cure for patients with IHC but

the results of surgery are far from satisfactory and there is a

strong need to implement surgery with other therapeutic

strategies.
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