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INTRODUCTION 

Hepatocellular carcinoma (HCC) is the sixth most common can-

cer worldwide and the third most frequent cause of cancer death.1 

Vascular invasion, especially invasion of the portal vein, has a 

well-documented negative impact on survival in patients with 

HCC.2,3 However, only a few sporadic reports have been published 

on HCC patients with bile duct invasion. Its incidence is 1.2% to 
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9.0% according to the literature, mainly based on operative find-

ings and autopsy cases.4-8

HCC patients with bile duct invasion are thought to have a poor-

er prognosis than those without bile duct invasion.8-10 Because HCC 

with bile duct invasion is often accompanied by obstructive jaun-

dice, it is difficult to assess hepatic functional reserve before decid-

ing on treatment.9,11 Cholangitis and hemobilia, which often devel-

op in association with bile duct invasion, are also immediate threats 

to survival. In addition, HCC involvement of the bile duct could the-

oretically be accompanied by portal vein thrombosis, which is one 

of the worst prognostic factors for HCC patients.12

However, there is a paucity of data on the clinical characteristics, 

treatment options, and outcomes of HCC patients with bile duct in-

vasion. A few previous studies only included patients receiving par-

ticular treatments, such as surgical resection, or endoscopic or per-

cutaneous drainage.11,13-15 Even the American Joint Committee on 

Cancer (AJCC) and the Barcelona Clinic Liver Cancer (BCLC) classifi-

cations, which are most widely as staging systems for HCC, do not 

include the presence of bile duct invasion as a variable for staging.3,16

Hence, in this retrospective cohort study, we analyzed the clini-

cal characteristics and outcomes of consecutive patients with HCC 

and bile duct invasion at the time of initial diagnosis. We also 

sought to identify prognostic factors for survival in these patients.

MATERIALS AND METHODS

Study population

This retrospective cohort study was based on 6,663 consecutive 

patients diagnosed with HCC at our institution from January 2006 

and December 2010 (Fig. 1). Bile duct dilatation adjacent to the pri-

mary tumor on initial four-phase computed tomography (CT) was 

observed in 985 of these patients. Bile duct dilatation was defined 

as a common duct diameter greater than 6 mm and an intrahepatic 

duct diameter greater than 3 mm as considered the upper limit of 

normal diameters of each bile duct in previous studies.17,18 Patients 

previously treated for HCC at other hospitals (n=615) were excluded, 

as were subjects with bile duct dilatation not caused by HCC, such 

as bile duct stone, post cholecystectomy state, or Clonorchis sinensis 

infection (n=123). Finally, 247 patients with suspected bile duct inva-

sion by HCC on CT at initial diagnosis were included in the study.

The diagnosis of HCC was based on the American Association 

for the Study of Liver Disease (AASLD) and European Association 

for the Study of the Liver (EASL) guidelines with either pathologi-

cal or radiological findings.19,20 Bile duct invasion by HCC was di-

agnosed based on CT and/or magnetic resonance imaging (MRI), 

and classified according to its location such as segmental, unilat-

eral first-order hepatic duct, or bilateral involvement. The pres-

ence and extent of portal vein tumor thrombus were assessed by 

dynamic CT: enhancement with neo-vascularity in the portal vein 

on the arterial phase, along with intraluminal low-attenuated fill-

ing defect adjacent to the primary tumor on the portal-delayed 

phase. The study was undertaken with the approval of the local 

research ethics committee, and in accordance with the Declara-

tion of Helsinki (1989) of the World Medical Association.

Treatment modalities

Study subjects received either endoscopic or percutaneous bili-

Figure 1. Patient flow diagram. HCC, hepato-
cellular carcinoma; CT, computed tomogra-
phy.

Patients diagnosed with 
hepatocellular carcinoma (HCC)

between January 2006 and December 2010
(n=6,663)

Patients without Bile duct dilatation on
CT images were excluded (n=5,678)

Patients assessed for eligibility (n=985)

Included patients (n=247)

  Patients were excluded (n=738)
     Previously treated (n=615)
     Bile duct dilatation not caused by HCC (n=123)
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ary drainage depending on the clinicians’ judgment. Drainage was 

conducted in the standard manner. The function of bile duct 

drainage was evaluated within one month of HCC diagnosis in 

patients with obstructive jaundice (serum total bilirubin concen-

tration ≥3 mg/dL). Successful drainage was defined as a decrease 

in the total bilirubin concentration of more than 50% of the pre-

procedural value, or a decrease to < 3 mg/dL within 4 weeks, and 

no cholangitis.11,21-24

Treatment for HCC of each patient was mainly decided in a hier-

archical manner according to its effect in lengthening life. Specifi-

cally, surgical resection was carried out based on anatomical seg-

ment of the liver, if technically feasible and preserved liver 

function. Transarterial chemoembolization (TACE) was considered 

the main treatment for patients whom curative strategies such as 

resection, ablation or liver transplantation were contraindicated 

or ineligible at the time of study enrolment. Because of the risk of 

hepatic failure after TACE, transarterial chemolipiodolization (TACL) 

without gelatin sponge particle embolization (Gelfoam; Upjohn, 

Kalamazoo, MI, USA) was performed in case of some patients with 

main portal vein invasion or Child–Pugh class B liver function. TACE 

was repeated every 6–8 weeks, if residual viable tumor tissue was 

evident at sequential four-phase CT or MRI without deterioration of 

hepatic function.

Radiation treatment (RT), in addition, was given to individuals 

with gross portal vein invasion after one TACE/TACL session.25 

The dose and method of RT was the same as that in a previous 

report.25 Sorafenib was combined with TACE/TACL as the initial 

treatment in some patients, depending on the physicians’ decision 

and patients’ informed consent. Systemic chemotherapy such as 

5-fluorouracil, cisplatin, doxorubicin, gemcitabine, oxaliplatin or 

sorafenib was given to patients in the Child–Pugh class A–B liver 

function group and those refusing TACE. Patients with poor liver 

function (Child–Pugh C at presentation) or those denied treat-

ment, received only conservative management.

Data collection

The clinical, laboratory, and radiological data for all patients 

were reviewed retrospectively. Initial laboratory evaluations in-

cluded assessments of underlying liver disease by serum hepatitis 

B surface antigen and hepatitis C antibody, and of parameters of 

liver function such as albumin, bilirubin and prothrombin time. 

Radiological evaluation included size of tumor(s) and numbers of 

tumors in liver, lymph nodes or distant metastasis, and sites of 

Table 1. Baseline characteristics of patients with hepatocellular carcinoma complicated with bile duct invasion at the time of initial diagnosis (N=247)

Variable Value

Age (years) 56 (49-64)

Sex, male 206 (83.4)

Etiology, HBV/HCV/alcohol/others 176/18/14/39 (71.2/7.3/5.7/15.8)

Child-Pugh class, A/B/C 115/111/21 (46.6/44.9/8.5)

Serum total bilirubin 1.6 (1.0-5.3)

<3.0 / ≥3.0 mg/dL 159/88 (64.4/35.6)

Serum alpha-fetoprotein (ng/mL) 957.5 (49.4-25825.0)

Tumor number, single/multiple 94/153 (38.1/61.9)

Tumor size (cm) 8.0 (5.2-11.0)

PVTT, none/unilateral/main or bilateral 81/86/80 (32.8/32.4/34.8)

Level of bile duct involvement

Segmental bile duct 74 (30.0)

Unilateral 1st brach duct 82 (33.2)

Bilateral or common bile duct 91 (36.8)

Extra-hepatic metastasis 53 (21.4)

Lung / lymph node / bone / adrenal gland 25/20/5/3 (10.1/8.1/2.0/1.2)

BCLC stage, A/B/C/D 33/29/165/20 (13.4/11.7/66.8/8.1)

All values are expressed as median (interquartile range) or number (%). 
HBV, hepatitis B virus; HCV, hepatitis C virus; PVTT, portal vein tumor thrombus; BCLC, Barcelona Clinic Liver Cancer.
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portal vein and bile duct invasion on initial HCC diagnosed by CT. 

Information on initial and subsequent HCC treatments was also 

collected from the medical records.

Statistical analysis

The primary end-point was survival from the date of diagnosis. 

Survival time was defined as time from the date of imaging show-

ing bile duct invasion by HCC to the date of death or the last fol-

low-up. Survival curves for all patients, and subgroups sorted by 

BCLC stage or treatment modality, were estimated by the Kaplan–

Meier method, and compared by log–rank tests. Baseline charac-

teristics and laboratory data were presented as median and range 

for continuous variables, and as number of subjects (percentages) 

for categorical variables, unless otherwise stated. Student’s t-test 

or one-way analysis of variance (ANOVA) was used to analyze dif-

ferences between groups, and Fisher’s exact test for comparisons 

between categorical variables. To identify factors affecting patient 

survival, multivariate analysis using the Cox regression model was 

performed. A P-value <0.05 was considered significant for all sta-

tistical tests. Statistical analyses were performed with SPSS ver-

sion 21.0 software (SPSS Inc., Chicago, IL, USA).

RESULTS

Patient characteristics

The baseline characteristics of the included patients are sum-

marized in Table 1. Of the 247 patients, 206 (83.4%) were male, 

and median age was 56 years (range, 30-84 years). The major 

cause of underlying liver disease was hepatitis B virus infection 

(71.3%). The classification of HCC according to BCLC stage was 

as follows: 33 (13.4%) cases of BCLC A; 29 (11.7%) cases of BCLC 

A

C

B

D

Figure 2. Overall survival of  patients with hepatocellular carcinoma complicated with bile duct invasion at the time of diagnosis. (A) Overall survival 
(n=247). (B) Overall survival according to Barcelona Clinic Liver Cancer (BCLC) stage (n=247). (C) Overall survival according to the level of bile duct inva-
sion (n=247). (D) Overall survival of 88 patients with obstructive jaundice, as a function of biliary drainage.
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B; 165 (66.8%) cases of BCLC C; and 20 (8.1%) of BCLC D. Most 

patients (n=226, 91.5%) had Child-Pugh A or B liver function. 

Portal vein tumor thrombosis was evident in 166 (67.2%) pa-

tients. CT images pointed to invasion of bilateral or common bile 

duct, 1st branch of unilateral duct, or segmental branch of duct in 

91 (36.8%), 82 (33.2%) and 74 (30.0%) patients, respectively. 

Fifty three (21.5%) patients had extra-hepatic metastasis of the 

HCC at initial diagnosis.

Survival analysis

Of the 247 patients, 236 (95.5%) died during follow-up. The 

median survival period was 4.1 months, and 1- and 2- year sur-

vival rates were 21.9% and 11.0%, respectively (Fig. 2A). The ma-

jor causes of death were cancer progression (n=185, 74.9%), sep-

sis (n=20, 8.1%), and gastrointestinal bleeding (n=8, 3.2%).

When we analyzed the survival of HCC patients with bile duct in-

vasion according to BCLC stage, the median survival periods of the 

BCLC A, B, C and D groups were 10.8, 11.6, 3.7, and 1.0 months, 

respectively, as shown in Figure 2B (P=0.190 for BCLC A vs, B; 

P<0.001 for BCLC stage A vs. BCLC stage C; P<0.001 for BCLC A 

vs. BCLC stage D; P=0.013 for BCLC stage B vs. BCLC C; P<0.001 

for BCLC B vs. BCLC D; and P=0.001 for BCLC C vs. BCLC D).
The fraction of patients with portal vein invasion had shorter 

survival periods than those without portal vein invasion (median 

survival periods, 3.3 vs. 9.6 months, P<0.001). There was also a 

substantial difference in survival depending on the extent of bile 

duct invasion (unilateral vs.  bilateral or common, with median pe-

riods of 4.9 and 2.6 months, respectively, P=0.001; Fig. 2C).

Biliary drainage in HCC patients with bile duct invasion

Obstructive jaundice defined as serum bilirubin >3.0 mg/dL was 

observed in 88 (35.6%) patients at initial diagnosis. Of these, 48 

(54.5%) were treated by biliary drainage within one month of di-

agnosis. Biliary drainage was not performed in the other patients 

Table 2. Characteristics of patients according to initial treatment modality (N=247)

Variable
Resection

(n=27)
rTACE

(n=105)
CTx

(n=9)
CM

(n=106)
P-value

Age (years) 56 (50-63) 56 (49-63) 52 (40-61) 56 (48-69) 0.369

Sex, male 19 (70.4) 90 (85.7) 9 (100.0) 88 (83.0) 0.137

Etiology, HBV 18 (66.7) 74 (70.5) 8 (88.9) 76 (71.7) 0.640

Child-Pugh, A 23 (85.2) 70 (66.7) 4 (44.4) 18 (17.0) <0.001

Total bilirubin (mg/dL) 1.0 (0.7-1.4) 1.3 (0.9-1.8) 1.7 (0.8-3.5) 4.9 (1.5-13.5) <0.001

Total bilirubin ≥3.0 mg/dL 3 (11.1) 18 (17.1) 2 (22.2) 65 (61.3) <0.001

AFP (ng/mL) 107.0 
(17.5-7,630.0)

1,000.0 
(28.4-28,250.0)

4,220.0 
(95.7-151,000.0)

1,500.0 
(121.5-27,900.0)

0.560

Single tumor 21 (77.8) 41 (39.0) 2 (22.2) 30 (28.3) <0.001

Tumor size (cm) 5.0 (3.5-10.0) 8.0 (5.4-11.0) 11.0 (5.4-12.9) 8.0 (5.9-11.8) 0.040

PVTT <0.001

None 18 (66.7) 37 (35.2) 1 (11.1) 25 (23.6)

Unilateral 8 (29.6) 45 (42.9) 3 (33.3) 30 (28.3)

Main or bilateral 1 (3.7) 23 (21.9) 5 (55.6) 51 (48.1)

Bile duct <0.001

Common or both 4 (14.8) 30 (28.6) 0 (0.0) 57 (53.8)

Extra-hepatic metastasis 0 (0.0) 23 (21.9) 6 (66.7) 24 (22.6) <0.001

BCLC stage <0.001

A/B/C/D 15/2/10/- 
(55.6/7.4/37.0/-)

11/16/77/1
(10.5/15.2/73.3/1.0)

-/-/8/1
(-/-/88.9/11.1)

7/11/70/18
(6.6/10.4/66.0/17.0)

All values are expressed as median (range) or number (%).
rTACE, repeated transarterial chemoembolization-containing regimen; CTx, systemic chemotherapy; CM, conservative management; HBV, hepatitis B Virus; AFP, 
alpha-fetoprotein; PVTT, portal vein tumor thrombus; BCLC, Barcelona Clinic Liver Cancer.
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with obstructive jaundice (n=40 [45.5%]) because hepatic insuffi-

ciency progressed too rapidly and the patients’ conditions deterio-

rated, with hepatic encephalopathy and ascites. Internal drainage, 

external drainage and both forms of drainage were carried out in 

18 (20.5%), 17 (19.3%) and 13 (14.8%) patients, respectively, de-

pending on the clinical context. Decreased serum bilirubin level 

was achieved in 15 (31.3%) of these patients. The overall survival 

of these patients was better than that of the patients who did not 

have successful biliary drainage or who did not undergo the pro-

cedure (12.9 vs. 1.53 months, and 12.9 vs. 1.13 months. P<0.001, 

P=0.003, respectively; Fig. 2D). Most of patients for whom biliary 

drainage was unsuccessful received only conservative manage-

ment.

Modalities of treatment of HCC patients with bile 
duct invasion

The characteristics of HCC patients with bile duct invasion ac-

cording to initial treatment were shown in Table 2. Twenty-seven 

patients (10.9%) underwent surgical resection with curative in-

tent. Hepatocellular carcinoma was pathologically identified in the 

all the resected specimen. Of the patients, 4 (14.8%) underwent 

biliary drainage before curative hepatectomy. With regard to tu-

mor factors, capsular infiltration, microscopic vascular invasion, 

and satellite nodules were recorded histologically in 6 (22.2%), 13 

(48.1%), and 8 (29.6%) patients, respectively. A majority of the 

patients (77.8%) had Edmondson grade III or IV tumors. One 

showed poorly differentiated type of HCC. The subsequent treat-

ments of the 17 recurred patients were done as follows: TACE 

alone (n=8), TACE plus radiotherapy (n=2), TACE plus chemother-

apy (n=1), chemotherapy alone (n=5), and photodynamic therapy 

of the bile duct (n=1). Two patients without recurrence of HCC re-

ceived TACE or systemic therapy as adjuvant treatments; one had 

a positive resection margin and the other had severe preoperative 

portal vein thrombosis. During the follow-up, seven out of eight 

patients without recurrence died due to complication of cirrhosis 

(n=4), and other causes including tuberculosis (n=3).

Repeated TACE as initial treatment was performed in 105 

(42.5%) of the patients. Of these, 46 were treated with RT 

confined to the gross vascular invasion, and 11 received sorafenib. 

Conventional systemic chemotherapy consisting of 5-fluorouracil, 

cisplatin, doxorubicin, gemcitabine, or oxaliplatin alone, was pro-

Table 3.  Baseline characteristics of patients with BCLC stage C according to main treatment modality (N=165)

Variable
Total

(n=165)
SR

(n=10)
rTACE
(n=77)

CTx
(n=8)

CM
(n=70)

P-value

Age (years) 55 (30-82) 52 (42-63) 56 (30-82) 49 (35-68) 56 (35-78) 0.384

Sex, male 138 (83.6) 5 (50.0) 65 (84.4) 8 (100.0) 60 (85.7) 0.018

Etiology, HBV 123 (74.5) 8 (80.0) 56 (72.7) 7 (87.5) 52 (74.3) 0.801

Child-Pugh, A 73 (44.2) 9 (90.0) 49 (63.6) 4 (50.0) 11 (15.7) <0.001

Total bilirubin ≥3.0 mg/dL 54 (32.7) 1 (10.0) 13 (16.9) 1 (12.5) 39 (55.7) <0.001

Single tumor 55 (33.3) 6 (60.0) 28 (36.4) 2 (25.0) 19 (27.1) 0.174

Tumor size (cm) 8.5 (1.2-22) 7.2 (1.2-15) 8.0 (2.7-22) 9.8 (3.8-13) 8.7 (2.0-22) 0.442

PVTT 0.002

None 16 (9.7) 1 (10.0) 10 (13.0) 1 (12.5) 4 (5.7)

Unilateral 78 (47.3) 8 (80.0) 44 (57.1) 3 (37.5) 23 (32.9)

Main or bilateral 71 (43.0) 1 (10.0) 23 (29.9) 4 (50.0) 43 (61.4)

Bile duct

Common or both 60 (36.4) 1 (10.0) 20 (26.0) 0 (0.0) 39 (55.7) <0.001

Extra-hepatic metastasis 0.272

Lung 24 (14.5) 0 (0.0) 9 (11.7) 3 (37.5) 12 (17.1)

Lymph node 19 (11.5) 0 (0.0) 12 (15.6) 1 (12.5) 6 (8.6)

Bone 5 (3.0) 0 (0.0) 1 (1.3) 1 (12.5) 3 (4.3)

Values are represented as median (range) or n (%). 
BCLC, Barcelona Clinic Liver Cancer; SR, surgical resection-containing regimen; rTACE, repeated transarterial chemoembolization-containing regimen; CTx, 
systemic chemotherapy; CM, conservative management; HBV, hepatitis B virus; PVTT, portal vein tumor thrombus.
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vided for 9 (3.7%) patients who refused TACE. One hundred six 

patients (42.9%) received only conservative management because 

they had advanced HCC such as more than BCLC C stage or Child-

Pugh class C liver function, or they were elderly or refused treat-

ment. In terms of bile duct complication after treatment, biloma 

was occurred in five patients. All of these patients underwent 

TACE as a treatment of HCC.

 

Subgroup analysis of BCLC stage C patients

The baseline characteristics of the BCLC stage C patients (n=165) 

by initial treatment of HCC are shown in Table 3. The most com-

mon treatment modality was repeated TACE, which was performed 

in 77 (46.7%) patients. Ten (6.1%) of the BCLC stage C patients re-

ceived surgical resection. The characteristics of the patients receiv-

ing the different treatments were significantly different, especially 

in terms of Child-Pugh class, presence of obstructive jaundice, tu-

mor number, and presence of portal vein invasion. Among the pa-

tients with BCLC stage C, overall survival was significantly different 

according to the initial treatment modality, as presented in Figure 3. 

The median survival of patients who underwent surgical resection, 

TACE, systemic chemotherapy or conservative management were 

11.5, 6.0, 2.4, or 1.6 months, respectively (P=0.009 for surgical re-

section vs. TACE; P<0.001 for surgical resection vs. systemic che-

motherapy; P<0.001 for surgical resection vs. conservative man-

agement; P=0.005 for TACE vs. systemic chemotherapy; P<0.001 

for TACE vs. conservative management; and P=0.497 for systemic 

chemotherapy vs. conservative management).

Factors affecting the survival of HCC patients with 
bile duct invasion

As shown in Table 4, in a univariate analysis to determine the 

Table 4.  Multivariate analysis of variables affecting the survival of HCC patients with bile duct invasion at the time of initial diagnosis (N=247)

Variables
Univariate analysis Multivariate analysis

HR (95% CI) P-value HR (95% CI) P-value

Age, ≥60 vs. <60 years 0.73 (0.56-0.96) 0.023 0.76 (0.57-1.03) 0.074

Sex, male vs. female 1.70 (1.18-2.47) 0.005 1.60 (1.08-2.38) 0.020

Child-Pugh class, B-C vs. A 1.88 (1.45-2.43) <0.001 0.88 (0.60-1.29) 0.503

Total bilirubin, ≥3 vs. <3 mg/dL 2.07 (1.58-2.71) <0.001 1.47 (1.09-1.97) 0.011

BCLC stage, C-D vs. A-B 2.01 (1.48-2.73) <0.001 1.60 (1.15-2.23) 0.006

Level of bile duct involvement 1.55 (1.19-2.02) 0.001 1.23 (0.92-1.64) 0.160

Common or both vs. unilateral

PVTT, present vs. absent 1.88 (1.42-2.48) <0.001 1.61 (1.20-2.17) 0.002

Metastasis, present vs. absent* 1.86 (1.36-2.55) <0.001 1.56 (1.12-2.16) 0.008

Treatment modality

Resection, present vs. absent 0.47 (0.31-0.72) <0.001 0.47 (0.29-0.74) 0.001

TACE, present vs. absent 0.46 (0.35-0.59) <0.001 0.39 (0.29-0.51) <0.001

CTx, present vs. absent 0.80 (0.53-1.19) 0.270

HCC, hepatocellular carcinoma; HR, hazard ratio; CI, confidence interval; BCLC, Barcelona Clinic Liver Cancer; PVTT, portal vein tumor thrombus; TACE, 
transarterial chemoembolization; CTx, systemic chemotherapy.
*Extra-hepatic metastasis including lung, lymph node, bone or adrenal metastasis.

Figure 3.  Overall survival of 165 patients with HCC BCLC stage C and 
bile duct invasion as a function of treatment modality. HCC, hepatocellu-
lar carcinoma; BCLC, Barcelona Clinic Liver Cancer; TACE, transarterial che-
moembolization-containing regimen; CM, conservative management.

CM
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prognostic variables affecting the survival of HCC patients with 

bile duct invasion, the following host and tumor factors and treat-

ment modalities were statistically significant (P<0.05): age, male 

sex, Child-Pugh classification, presence of jaundice, BCLC stage, 

presence of gross portal vein invasion and extra-hepatic metasta-

sis, level of bile duct involvement, surgical resection, and repeated 

TACE. In a multivariate analysis using these variables, the effects 

of male sex, presence of jaundice or portal vein invasion, extra-

hepatic metastasis, surgical resection and repeated TACE, re-

mained statistically significant. The hazard ratios of surgical resec-

tion and repeated TACE were 0.47 (P=0.001) and 0.39 (P<0.001), 

respectively.

DISCUSSION

The optimal treatment strategy and the prognosis of HCC pa-

tients with bile duct invasion have not been established. In this 

study we examined the survival rates of patients who had HCC 

complicated with bile duct invasion according to BCLC stage and 

treatment modality. The majority of patients (74.9%) were diag-

nosed with advanced HCC –more than BCLC C stage– and portal 

vein invasion affected about two-thirds (67.2%) of the patients. 

Generally, the prognosis of our patients was dismal, and median 

survival was only 4.1 months. However, we found that aggressive 

treatment strategy including biliary drainage, surgical resection, 

or TACE achieved fairly good survival benefits in some patients.

HCC patients with bile duct invasion are thought to have worse 

survival than those without bile duct invasion.8-10,26 One of the 

most important reasons for this is that HCC with bile duct inva-

sion is frequently accompanied by portal vein invasion, which is a 

most potent negative prognostic factor for HCC, reportedly as 

high as 88%.4,27,28 However, when we excluded patients with por-

tal vein invasion, we still found that the survival of HCC patients 

with bile duct invasion was poor. Even in early HCC such as BCLC 

stages A or B, the medial survival of patients with bile duct inva-

sion was markedly shorter than that of those without bile duct in-

vasion described in the prior study (11.6 vs. 32.5 months).29 When 

all the results are combined, bile duct invasion itself seems to be 

a prognostic factor for poor survival in HCC patients.

Interestingly, of the various HCC staging system, only the Liver 

Cancer Study Group of Japan (LCSGJ) staging system recognizes 

that bile duct invasion has as much impact on patients’ survival 

as vascular invasion.2 However, the LCSGJ staging system has lim-

itations in that it was based on an analysis of surgical patients. 

The results of our study, which included all consecutive patients 

with HCC and bile duct invasion treated with a variety of modali-

ties, might be useful for improving the staging system of HCC.

Even though the prognosis of HCC patients with bile duct inva-

sion was quite disappointing, we showed that these patients can 

benefit from aggressive treatment of the HCC and/or a sequential 

approach, if available. With respect to BCLC stage, patients with 

stage C were not recommended for conventional HCC treatments 

but only for receiving novel agents. However, a previous study 

showed that patients with non-early stage HCC receiving poten-

tially curative treatment had improved outcomes.30 Our results 

also suggest that there was a modest improvement in survival 

even in patients with BCLC stage C and bile duct invasion, when 

treatments were provided.

The long-term outcomes after surgical treatment for HCC with 

bile duct invasion are still controversial. Some previous studies re-

ported poorer surgical outcomes in these patients than in those 

without bile duct invasion.13,15,31,32 However, others have reported 

that some patients with obstructive jaundice can be treated by 

hepatic resection, with favorable long-term results.7,10,14,26,33 Our 

data show that surgical resection is associated with better surviv-

al are consistent with the latter reports. Even when HCC tumor 

thrombosis is recognized in the major branches of the bile duct, 

surgical procedure may be a one of the therapeutic modalities 

that deserves consideration if there is an expectation of curative 

and safe surgery. Future prospective studies are needed to estab-

lish precise indication of surgical resection in these patients. If 

HCC recurred after resection, established treatments such as per-

cutaneous ethanol injection, TACE, and RT were effective in our 

patients.

Unfortunately, the likelihood of undergoing curative resection 

seems to be low in these patients.31 In our case, surgical resection 

was chosen as initial treatment in only 10.9% of the patients. 

Most patients were regarded as inoperable because of advanced 

disease and poor hepatic functional reserve, or the presence of 

portal vein tumor thrombus. In general, TACE has not been ac-

tively recommended in patients with bile duct invasion.34 None-

theless, we found that those patients who received TACE had 

better survival outcomes than those receiving conservative man-

agement, or systemic chemotherapy, especially in the case of 

BCLC stage C patients. Further study is needed to assess the 

safety of TACE in such patients.

Patients who responded well to bile duct drainage had signifi-

cantly improved survival. In accord with our results, several previ-

ous reports have suggested that endoscopic biliary drainage is 
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one of the most effective treatments for patients with malignant 

biliary stenosis.11,21-24 We recommend that early effective bile duct 

drainage should be the first step in non-surgical treatment, since 

it can improve hepatic function and create the conditions for sub-

sequent treatment of the primary disease.

Certain limitations should be taken into consideration when in-

terpreting the results of the current study. The first identified also 

in our results is the retrospective nature of the work, which could 

lead to selection bias in determining the choice of treatment regi-

men. Based on our results, the prospective randomized study re-

garding beneficial treatment options in these patients is warrant-

ed. Second, we could not directly compare our results with those 

of patients without bile duct invasion. Therefore we could not ob-

tain unambiguous evidence for the prognostic significance of bile 

duct invasion in HCC patients. However, the outcomes of this, the 

largest study of consecutive patients regardless of HCC stage or 

treatment, permit us to suggest a possible role of aggressive con-

ventional treatment in HCC patients with bile duct invasion. Third, 

the presence of bile duct invasion was determined by CT imaging 

without pathologic confirmation in some of the included patients. 

Because the patients were diagnosed as HCC according to AASLD 

and EASL criteria, most of them did not undergo a pathologic ex-

amination. However, in relation to usual clinical practice in the di-

agnosis and treatment of HCC, using CT images for evaluating the 

presence of bile duct invasion may be quite appropriate as it re-

flects the real clinical situation.

In conclusion, the survival of HCC patients with bile duct inva-

sion at initial diagnosis is generally poor. However, aggressive 

treatment for HCC could provide survival benefits in those pa-

tients with preserved liver function, especially in those with BCLC 

stage C. Our survival data could be used as historical controls in 

future clinical trials evaluating treatments in HCC patients with 

bile duct invasion.
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