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A B S T R A C T

Background: The aim of this study is to determine the outcomes and prognostic factors in patients with recurrent
intrahepatic cholangiocarcinoma after curative hepatectomy.
Methods: Clinical, histopathological, and treatment data of 53 patients with recurrent cholangiocarcinoma after
curative resection from 2005 to 2015 at our institutes were investigated and analyzed by univariate and mul-
tivariate analyses (E-788).
Results: Recurrent cholangiocarcinoma occurred in 53 of 97 patients who underwent curative resection for in-
trahepatic cholangiocarcinoma. The median overall survival after recurrence was 13.6 months (range, 1–55
months). Multivariate analysis revealed that recurrent treatment without surgery (p=0.0007), gross appear-
ance except for mass-forming type (p= 0.0183) and bile duct invasion at the initial surgery (p= 0.0093) were
significant poor prognostic factors in recurrent cholangiocarcinoma. Median survival of patients after surgical
treatment for recurrent cholangiocarcinoma was 36.7 months versus 13.1 months in patients who did not un-
dergo surgery (p= 0.029).
Conclusions: Surgical treatment, gross appearance in mass-forming type and the absence of bile duct invasion
were independent favorable factors for survival among patients with recurrent cholangiocarcinoma. We re-
commend surgical treatment for localized recurrence, even if it occurs early after the initial hepatectomy.

1. Introduction

Intrahepatic cholangiocarcinoma (ICC) carries poor prognosis [1].
The possible causative risk factors of ICC are similar to those of hepa-
tocellular carcinoma (HCC), such as cirrhosis, chronic hepatitis B and C,
obesity, diabetes, and alcohol consumption [2]. Partial liver resection is
the only established therapy to achieve a possible cure in patients with
ICC [1]. However, the incidence of recurrence is very high and the 5-
year survival rate after partial hepatectomy is only 20–40% [3–6]. The
risk factors for ICC recurrence after surgery included multiple tumors,
vascular invasion, and lymph node metastasis [1]. Regarding the
overall survival of patients with ICC, lymph node metastasis, vascular

invasion, multifocal lesions, tumor diameter, old age, and cirrhosis
were associated with poor prognosis [3,7,8]. However, limited data are
available in patients with recurrent ICC after curative resection.

The aim of this multi-center study was to identify the predictive
factors of survival in patients who had recurrent ICC after curative re-
section.

2. Methods

From January 2005 to December 2015, 97 patients underwent the
initial operation for ICC at the following 7 institutions of our study
group. The institutional Review Board of each institution approved this
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Table 1
Univariate and multivariate analysis for prognostic factors after recurrent ICC following curative hepatectomy.

Factors n Univariate Multivariate

Median survival months after recurrence (95% CI) p value HR 95% CI p value

Age (years) 0.860
< 70 28 13.3 (8.4–23.0)
> 70 25 13.7 (7.8–22.7)

Sex 0.8362
M 26 13.7 (8.4–23.0)
F 27 13.3 (7.8–24.1)

BMI (kg/m2) 0.2514
< 23 28 14.6 (8.4–22.7)
> 23 19 13.0 (5.3–17.3)

HBV 0.5685
Yes 7 17.3
no 46 13.7 (10.4–17.0)

HCV 0.4969
Yes 8 15.0
no 45 13.3 (10.4–19.8)

Recurrence-free survival (years) 0.4645
< 1 33 13.3 (7.8–19.8)
> 1 20 13.8 (10.4–36.8)

Post-operative complications 0.5612
Yes 11 12.8 (5.3–44.6)
No 42 13.8 (8.4–22.7)

Macroscopical findings 0.0211 0.0183
MF 37 16.3 (11.3–24.0) 1
Others (PI, IG, MF + PI) 16 10.2 (4.0–13.8) 4.01 1.27–13.42

im 0.3512
Yes 14 13.3 (4.1–36.8)
No 35 13.7 (8.4–19.8)

vp 0.3475
Yes 27 13.8 (5.3–17.3)
No 23 13.7 (11.3–36.6)

vv 0.1129
Yes 15 8.4 (4.4–13.8)
No 35 17.0 (11.3–24.1)

b 0.0221 0.0094
Yes 29 10.6 (5.9–14.8) 4.88 1.45–20.46
No 18 22.7 (12.8–25.6) 1

Tumor differentiation 0.3060
wel, mod 36 13.1 (8.4–16.8)
por 12 17.3 (4.4–44.6)

Lymph node metastasis 0.1435
Yes 11 10.6 (5.9–19.8)
No 42 14.6 (11.3–23.0)

CEA (initial) 0.0025 0.4761
< 5 ng/ml 35 17.3 (13.1–24.2) 1
> 5 ng/ml 16 7.8 (4.4–14.8) 1.74 0.37–8.41

CEA (at recurrence) 0.0024 0.9507
< 5 ng/ml 34 22.7 (13.0–36.6) 1
> 5 ng/ml 14 8.4 (4.4–14.8) 1.05 0.23–4.24

CA19-9 (initial) < 0.0001 0.3939
< 40 U/ml 27 24.2 (16.4–36.8) 1
> 40 U/ml 23 10.6 (7.2–13.0) 2.46 0.30–20.18

CA19-9 (at recurrence) < 0.0001 0.2097
< 40 U/ml 30 23.0 (16.4–36.6) 1
> 40 U/ml 18 8.4 (5.3–11.3) 3.52 0.50–32.09

GPS (initial) 0.2541
0 39 14.6 (12.8–23.0)
1 13 8.4 (4.4–22.7)

GPS (at recurrence) 0.0023 0.8886
0 33 17.3 (13.0–25.6) 1
1,2 11 7.8 (1.0–14.6) 1.16 0.14–9.48

NLR (initial) 0.0040 0.6640
< 1.6 15 7.8 (3.4–13.7) 1.34 0.33–4.93
> 1.6 36 17.0 (12.8–24.2) 1

NLR (at recurrence) 0.5579
< 2.1 24 13.8 (11.3–36.6)
> 2.1 23 13.3 (8.4–22.7)

PNI (initial) 0.0599
< 45 10 8.2 (0.7–13.7)
> 45 41 14.8 (12.8–24.1)

PNI (at recurrence) 0.0043 0.5952
< 45 15 10.4 (3.8–13.3) 1.56 0.27–7.50
> 45 30 17.3 (13.0–25.6) 1

(continued on next page)
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study (E-788). Among 97 patients who had curative hepatectomy for
ICC, fifty-three (54.6%) patients had recurrent ICC. The baseline
characteristics and clinicopathologic features of these patients are
shown in Table 1. A radiological diagnosis was made of mass-forming
(MF) type in 37 patients, periductal infiltrative (PI) type in 2 patients,
intraductal growth (IG) type in 1 patient, and MF + PI type in 13 pa-
tients, as classified according to the Liver Cancer Study Group of Japan
[9].

All patients underwent hepatectomy and the choice of resection was
based on the tumor size, tumor location, preoperative diagnosis, and
liver function. Lymph node dissection was not performed uniformly in
all patients because of the multicenter retrospective nature of the study.
Of the 97 patients, 23 patients (23.7%) underwent lymph node dis-
section.

All the patients were followed up after surgery for a median of 28.8
months (range, 1–127 months), and recurrence was determined by
imaging with abdominal computed tomography (CT), magnetic re-
sonance imaging (MRI), positron emission tomography-CT (PET-CT), or
biopsy. In cases of solitary ICC recurrence in the liver or lung, tumor
resection or radiofrequency ablation (only for liver) was performed
when the surgeons decided that tumor resection was possible based on
the size, position of tumors, and patient condition including perfor-
mance status and liver function reserve. When recurrence included
multiple tumors in the liver and/or other organs including lymph
nodes, chemotherapy (systemic or transarterial chemoembolization) or
radiation therapy was performed, or the best supportive care was pro-
vided.

Data were collected and analyzed with JMP Pro 12 statistical soft-
ware (SAS Institute Inc., NC, USA). For selection of optimal cut-off
values to predict the overall survival after ICC recurrence, receiver
operating characteristic (ROC) analysis was used. Survival analysis and
survival plots were performed with the Kaplan-Meier method and the
log rank test was applied where appropriate to verify the statistical
significance of differences. To identify the factors influencing survival
factors and their hazard ratios (HRs), the parameters were analyzed by
univariate and risk-adjusted multivariate Cox-regression analyses.
Variables entered in these analyses were age, gender, body mass index
(BMI), hepatitis B (HBV) and hepatitis C (HCV) statuses, recurrent-free
survival, post-operative complications, intrahepatic metastasis (im),

portal vein invasion (vp), hepatic vein invasion (vv), bile duct invasion
(b), tumor differentiation, lymph node metastasis, carcinoembryonic
antigen (CEA) and carbohydrate antigen 19-9 (CA19-9) levels, Glasgow
Prognostic Score (GPS) [10], neutrophil-to-lymphocyte ratio (NLR)
[11], prognostic nutritional index (PNI) [12], gross appearance (MF or
others including PI, IG, MF + PI), tumor size, tumor number, adjuvant
therapy, extrahepatic metastasis, and surgical treatment for recurrence.
The work has been reported in line with the STROCSS criteria [13].

3. Results

The overall survival of our study population was 97%, 55%, and
47% after 1, 3, and 5 years, respectively. The disease free survival was
65%, 48%, and 42% after 1, 3, and 5 years, respectively. With a median
follow-up period of 28.8 months, recurrence occurred in 53 (54.6%) of
the 97 patients with ICC who underwent curative hepatectomy. The
median period from surgery to recurrence was 9.9 months (range,
0–105 months). Sixty-two percent of patients experienced recurrence
within 1 year after the surgery (Fig. 1A). Early recurrence within 1 year
after the initial surgery had no effect on mortality after recurrence
(Fig. 1B). The median survival time after recurrence was 13.6 months
(range, 1–55 months). After recurrence, the survival rates were 61.4%
and 22.1% at 1 and 3 years, respectively (Fig. 2).

Table 1 shows the prognostic factors for survival in patients with
ICC recurrence. Univariate analysis showed that the following 11 fac-
tors are significant: gross appearance including PI, IG, and MF + PI
type, bile duct invasion, CEA>5 ng/ml, CA19-9> 40 U/ml, NLR<
1.6 at the initial surgery, extra hepatic metastasis, CEA>5 ng/ml,
CA19-9> 40 U/ml, GPS 1 or 2, PNI less than 45 at recurrence, and
treatment methods except for surgery at recurrence. Multivariate ana-
lysis showed only three factors to be independently significant: treat-
ment methods except for surgery at recurrence (p = 0.0007), gross
appearance including PI, IG, and MF + PI type (p = 0.0183) and bile
duct invasion in the initial pathology (p = 0.0093).

Six patients underwent surgical treatment for recurrence (Table 2),
37 patients underwent chemotherapy, and 10 patients underwent pal-
liative treatment, depending on their respective condition or tumor
spread at the time of recurrence. Four of 6 patients who underwent
surgical resection achieved complete cure after the surgery; however,

Table 1 (continued)

Factors n Univariate Multivariate

Median survival months after recurrence (95% CI) p value HR 95% CI p value

Tumor size (initial) 0.8171
< 3 cm 19 14.6 (7.8–24.2)
> 3 cm 34 13.3 (8.4–22.7)

Tumor size (at recurrence) 0.1189
< 2 cm 29 16.4 (10.6–25.6)
> 2 cm 22 13.1 (7.8–17.3)

Tumor number (initial) 0.1238
solitary 43 13.1 (8.4–17.0)
multiple 10 19.8 (4.1–54.6)

Tumor number (at recurrence) 0.4670
solitary 20 13.0 (5.9–24.1)
multiple 32 14.6 (10.4–23.0)

Adjuvant therapy 0.9314
Yes 17 13.1 (8.4–19.8)
No 35 14.8 (7.2–23.0)

Extrahepatic metastasis 0.0127 0.3706
Yes 31 13.0 (8.4–14.8) 1.93 0.47–9.36
No 22 23.0 (7.8–54.6) 1

Surgical treatment for recurrence 0.0306 0.0007
Yes 6 36.8 1
No 46 13.3 (8.4–17.0) 44.9 4.02–1410.17

b, bile duct invasion; BMI, body mass index; CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic antigen; GPS, Glasgow Prognostic Score; HBV, hepatitis B;
HCC, hepatocellular carcinoma; HCV, hepatitis C; HR, hazard ratio; im, intrahepatic metastasis; MF, mass-forming type; NLR, neutrophil-to-lymphocyte ratio; PNI,
prognostic nutritional index; vp, portal vein invasion; vv, hepatic vein invasion.
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the two other patients had re-recurrence after surgery for metastasis.
Four patients with intrahepatic recurrence underwent hepatectomy,
whereas the patients with extrahepatic recurrence underwent lung
wedge resection. In case 3 patient, he received radiation therapy for
bone metastasis 14 months after VATS for lung metastasis. In spite of
chemotherapy of gemcitabine and TS-1, he died from original disease
37 months after surgery for metastasis. Five patients had MF type and
the other patient had PI type in gross appearance. Regarding adjuvant
chemotherapy, three of 6 patients received adjuvant chemotherapy
using gemcitabine + TS-1 after initial surgery. After surgery for me-
tastasis, three of 6 patients received adjuvant chemotherapy. The
median survival duration of patients undergoing surgical treatment for
ICC recurrence was 36.7 months versus 13.1 months in patients who
did not undergo surgery (p = 0.029; Fig. 3).

Fig. 1. (A) Numbers of patients who had recurrent cholangiocarcinoma after
curative hepatectomy for ICC. X-axis indicates years after the initial surgery. (B)
Survival curves of patients with recurrent ICC between early recurrence (within
1 year) and late recurrence (after 1 year).

Fig. 2. Survival curves of patients with recurrent ICC.
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4. Discussion

In this study, we have shown that the favorable factors in patients
with recurrent ICC after curative resection were surgical treatment at
recurrence, gross appearance in MF type, and the absence of bile duct
invasion in the initial pathology. The median survival time of 6 patients
who underwent surgical resection for ICC recurrence was 36.7 months
after recurrence.

The overall survival in patients who underwent surgical resection
for ICC recurrence was significantly better than that of patients who did
not undergo surgery. Previous reports have shown that the remnant
liver is the most common site of recurrence [14]. Surgical resection was
the best treatment option if the patient condition was favorable. Several
studies showed the efficacy of surgical resection for ICC recurrence as
an independent prognostic factor [15–17]. The median survival time
after surgical resection for ICC recurrence varies from 18.9 to 45.1
months (Table 3) [15–22]. Other case studies have advocated a survival
benefit of repeated surgical resection including lung resection for ICC
recurrence [23–29]. In addition to surgery, multimodal management
including radiofrequency ablation and radiotherapy might result in
significant prolongation of survival. Median survival times of RFA and
radiotherapy were 9.6–51 months and 13 months, respectively

[5,17,30–32].
Bile duct invasion is also one of the poor prognostic factors for ICC

surgery. Bile duct invasion tended to increase the perihilar or systemic
recurrence. In this cohort, bile duct invasion was not correlated with
un-resectable recurrence or early recurrence. Regarding gross appear-
ance of ICC, MF type was related with intrahepatic recurrence after
surgery for ICC [29]. Miwa et al. reported that MF + PI type was a risk
factor for poorer survival after ICC hepatectomy [33]. Previous studies
have identified prognostic factors after surgery for ICC, such as tumor
size, vascular and serosal invasion, age at diagnosis, number of tumors,
cirrhosis of the liver, intrahepatic metastasis, preoperative CA19-9 le-
vels, lymph node metastasis, histological grade, and remnant cancer
after surgery [7,29,34–41]. Regarding the prognostic factors after re-
current ICC, we have identified the prognostic factors including surgical
resection, gross appearance in MF type and the absence of bile duct
invasion at initial pathology. Table 3 summarizes the prognostic factors
after recurrent ICC from previous studies. The lymph node metastasis is
considered as one of the most important prognostic factors in ICC.
However; lymph node metastasis did not affect the prognosis after ICC
recurrence in this cohort.

In this study, the recurrence rate of cholangiocarcinoma was 54.6%,
and about 62% of recurrences occurred within 1 year (Fig. 1A). Recent
studies reported that the time to recurrence of less than 1 year was a
prognostic factor after ICC recurrence [19,20]. Some im-
munohistochemical markers including pancreatic secretory trypsin in-
hibitor (PSTI) and insulin-like growth factor-II mRNA-binding protein 3
(IMP3) were reported as predictive factors for early recurrence of ICC
after surgery [42,43]. In the current study, the rate of solitary in-
trahepatic recurrent ICC was indeed significantly lower in the early
recurrence group compared with in the late recurrence group (6.1% vs
35.0%; p=0.007, data not shown). However, early recurrence within 1
year after the initial surgery had no effect on mortality after recurrence
(Fig. 1B). Therefore, surgical treatment should be considered in cases of
localized recurrence even if it occurred early after the initial hepa-
tectomy.

This study had several limitations. First, this is a retrospective co-
hort study resulting in selection and detection bias. In addition, this
study included a small number of patients who underwent surgical
resection for recurrent ICC. Second, medical records of all the patients
could not be assessed, which reduced the number of study subjects.
Although there are several limitations, our results from multicenter
study might be useful for treatment strategies of ICC recurrence.
Further prospective, national multicenter studies should be planned to

Fig. 3. Patients with recurrent ICC who received surgical treatment had a sig-
nificantly better long-term survival after recurrence than those who did not
(Log rank=0.0029).

Table 3
Surgical treatment for recurrent ICC.

No Author Year Number MST after recurrence
(months)

1 year survival after rec
(%)

3 years survival after rec
(%)

Prognostic factors after ICC recurrence

1 Song [13] 2011 27 18.9 – – Surgical resection
2 Sulpice [15] 2012 4 – 100 100 Repeat hepatectomy

Intra-arterial yttrium-90 radiotherapy
3 Hyder [16] 2013 33 25.8 – – –
4 Zhang [20]> 2013 32 20.3 83.8 17.1 Recurrence interval

Tumor number of recurrence
5 Park [20] 2016 12 21.0 – – Bile duct invasion

Disease-free survival time shorter than 1
year

6 Souche [14] 2016 10 25.0 – – Repeat hepatectomy
7 Spolverato [19] 2016 41 26.1 – – –
8 Si [18] 2017 72 45.1 97.2 67 CA19-9>39U/ml

Recurrent tumor > 3 cm
Multiple recurrent tumors
Time to recurrence < 1 year

9 this study – 6 36.7 83.3 83.3 Surgical resection
Gross appearance MF type
Bile duct invasion

CA19-9, carbohydrate antigen 19-9; MF, mass-forming; MST, median survival time; rec, recurrence.
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overcome these limitations.
In conclusion, surgical treatment, gross appearance in MF type and

bile duct invasion were independent factors for the survival of patients
with recurrent ICC. We recommend surgical treatment for localized
recurrences, even if they occur early after the initial hepatectomy.
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