
Abstract. Background: The aim of this study was to identify
the preoperative predictors of prognosis in patients with
intrahepatic cholangiocarcinoma (ICC) undergoing resection.
Patients and Methods: We enrolled 90 patients with ICC who
underwent surgical resection, including 59 in whom surgery
was considered curative, and measured the overall survival
(OS), recurrence-free survival (RFS), and other outcomes and
potential prognostic factors. Results: Multivariate Cox
proportional hazards analysis showed that tumor in the
resection margins (R>0) independently predicted long-term
OS in the whole cohort. In the curatively-resected group (R0),
lymph node involvement was the only independent predictor
of long-term OS. Multiple tumors, perihilar tumor location
and serum carcinoembryonic antigen (CEA) concentration
>2.2 ng/ml were independent predictors of lymph node
involvement before curative resection.  Conclusion: Patients
with ICC with multiple tumors, perihilar tumors and serum
CEA concentration >2.2 ng/ml in association with lymph
node involvement may need additional preoperative
chemotherapy.

Intrahepatic cholangiocarcinoma (ICC) is a primary liver
cancer arising in the intrahepatic bile ducts. It is the second
most common primary hepatic tumor after hepatocellular
carcinoma, comprising about 3.3% of all hepatic tumors in
Japan (1). The global incidence of ICC is reportedly rising (2). 

To date, surgical resection remains the only potentially
curative treatment for ICC (3), but early recurrence is common

even in patients who have undergone curative resection (R0),
with 5-year overall survival (OS) rates after curative resection
reported to be 58% (4). Nevertheless, a surgical approach is
the only means by which a cure can be achieved. It is
necessary to improve our understanding of the factors that
influence outcome after R0 resection for ICC, as there are no
widely accepted guidelines to inform postoperative treatment
strategy. Moreover, a better understanding of the preoperative
factors associated with poor prognosis in patients with ICC
scheduled for curative resection would inform decisions about
the need for additional preoperative treatment in high-risk
patients, such as neoadjuvant chemotherapy. The evidence
supporting the therapeutic benefits of neo- and adjuvant
treatment relies on retrospective series or relatively small
prospective studies (5-7). It is essential to be able to identify
patients at risk of recurrence despite complete curative
resection of ICC so that neo- and adjuvant chemotherapy can
be more effectively targeted and outcomes can be improved.

The aim of this study was to examine the outcomes of
surgery in patients with ICC, and to identify the preoperative
predictors of OS in those undergoing curative resection.

Patients and Methods

Study design. We enrolled 90 patients with Union for International
Cancer Control (UICC) stages I-IV ICC (8) who had undergone
surgical resection with curative intent at the Department of Surgery
and Science, Graduate School of Medical Sciences, Kyushu
University, Fukuoka, Japan, between April 1986 and August 2016.
All patients had a confirmed pathological diagnosis of a malignancy
arising from the intrahepatic bile ducts. Patients’ demographic and
clinical characteristics, including perioperative factors, tumor
characteristics and patient survival were analyzed, and factors
predicting OS and disease-free survival (DFS) were evaluated by
univariate and multivariate analyses. Written informed consent was
obtained from all patients for surgical treatment according to
institutional guidelines. The study protocol conformed to the ethical
guidelines of the 1975 Helsinki Declaration and was approved by
our Institutional Review Board (approval number: 29-72).

3763

Correspondence to: Noboru Harada, MD, Ph.D., Department of
Surgery and Medical Science, Graduate School of Medical
Sciences, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka,
812-8582, Japan. Tel: +81 926425466, Fax: +81 926425482, e-mail:
nharada@surg2.med.kyushu-u.ac.jp

Key Words: Lymph node metastasis, R0 resection, perihilar.

ANTICANCER RESEARCH 37: 3763-3769 (2017)
doi:10.21873/anticanres.11751

Impact and Prediction of Lymph Node Involvement in Patients
with Intrahepatic Cholangiocarcinoma After Curative Resection

NOBORU HARADA1, TOMOHARU YOSHIZUMI1, YO-ICHI YAMASHITA2, YUJI SOEJIMA1, 
TORU IKEGAMI1, NORIFUMI HARIMOTO1, SHINJI ITOH1 and YOSHIHIKO MAEHARA1

1Department of Surgery and Medical Science, Graduate School of Medical Sciences, 
Kyushu University, Fukuoka, Japan;

2Department of Gastroenterological Surgery, Graduate School of Life Science, 
Kumamoto University, Kumamoto, Japan



Surgical treatment. All patients underwent dynamic computed
tomographic imaging preoperatively. We classified ICC tumors as
perihilar or peripheral, as previously described (9). The details of
our surgical techniques and patient follow-up methods have been
reported previously (4, 10, 11). Major hepatectomy with bile duct
resection was performed when bile duct invasion was suspected to
have affected the first hepatic duct. Partial hepatectomy was
performed for peripheral ICC without bile duct invasion. When we
considered it desirable to confirm the surgical margins, we sent the
resected specimen for frozen pathology (4). The right and left lobes
of the liver have different routes of lymphatic drainage; therefore,
the technique for lymph node dissection was tailored to the location
of the primary tumor (10). Postoperative surgical complications
were recorded according to the Clavien-Dindo classification (12).

Histopathological examination. After tumor resection, all specimens
were subject to histopathologic examination and classified based on
the predominant pathologic findings as well-, moderately, or poorly
differentiated tubular adenocarcinoma. Surgical margins were
regarded as positive (R>0) if infiltrating adenocarcinoma was
present at the hepatic transection line, the proximal or distal bile
duct transection line or the dissected periductal soft tissue margins.
The final stage of each intrahepatic cholangiocarcinoma was
determined pathologically according to the UICC TNM
classification system, seventh edition (8).

Statistical analysis. For continuous variables, non-parametric
analyses were performed using Wilcoxon rank-sum tests.
Categorical variables were compared using chi-squared or Fisher’s
exact tests. Cut-off values for continuous variables were calculated
as the median values of the whole study population. Survival curves
were constructed using the Kaplan–Meier method and compared by
univariate log-rank (Mantel-Cox) tests. Factors found to be
significant on univariate analysis were subjected to multivariate
analysis using a Cox proportional hazards model. To identify factors
independently predictive of pathologic lymph node involvement,
factors found to have a p-value of less than 0.02 on univariate
analysis were assessed by multivariate logistic regression analyses.
Otherwise, a p-value of less than 0.05 was considered statistically
significant. Statistical analyses were performed using JMP software
(version 12.2.0; SAS Institute, Cary, NC, USA).

Results

Patient and tumor characteristics, and surgical treatment.
The 90 patients included 55 men and 35 women, of median
age 61 years (range=33-82 years). All tumors were tubular
adenocarcinomas, 79 (87.8%) were classified as being
moderately or poorly differentiated. Lymph node metastasis
was present in 27 cases (30.0%). Curative (R0) resections
were performed in 59 patients (65.6%). Patient demographic
and tumor characteristics are summarized in Table I.

Comparison of surgical outcomes in whole cohort. The
median duration of follow-up after surgery for the entire
cohort of 90 patients was 20.4 months (range=0.4–292
months). At the time of writing, 46 patients (51.1%) had
died. The 1-, 3-, and 5-year OS rates for the whole cohort of

90 patients were 74.4%, 54.1% and 45.9%, respectively
(Figure 1A), and the cor responding DFS rates were 55.5%,
40.5% and 36.3%, respectively (Figure 1B).

Clinicopathological factors were evaluated to determine
useful prognostic factors in this population (Table II).
Univariate analysis showed that tumor size >4 cm (p=0.01),
multiple tumors (p<0.0001), poorly differentiated
adenocarcinoma (p=0.0008), microvascular venous invasion
(p<0.0001), lymph node involvement (p<0.0001),
intrahepatic metastasis (p<0.0001), tumor expansive growth
(p=0.03), lymphatic invasion (p<0.0001), surgical blood loss
>900 ml (p=0.01), intraoperative transfusion (p=0.005) and
R>0 (p=0.0003) were significantly associated with poorer
long-term survival. Multivariate Cox proportional hazards
analysis showed that poorly differentiated adenocarcinoma
[hazard ratio (HR)=2.5, 95% confidence interval (CI)=1.3-
5.0; p=0.005] and R>0 (HR=2.7, 95% CI=1.2-6.0, p=0.010)
were independent predictors of poorer long-term OS.
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Table I. Patient demographics, tumor characteristics, and surgical
outcomes in patients with intrahepatic cholangiocarcinoma (n=90).

Characteristic                                                                        Value

Patient demographics
     Median age (range), years                                           61 (33-82)
     Male:female, n                                                                 55:35
     Hepatitis B infection: Yes:no, n                                      11:79
     Hepatitis C infection: Yes:no, n                                      13:77
     Median ICG R15 (range), %                                      10 (0-32.7)
     Child-Pugh class: A:B, n                                                 70:20
     Median CEA level (range), ng/ml                           2.2 (0.2-117.5)
     Median CA19-9 level (range), mAU/l                    38 (0-680000)
Tumor characteristics
     Median tumor size (range), cm                                   4.2 (1-12)
     Well:mod:poor, n                                                           11:36:43
     Microvascular invasion: Yes:no, n                                  37:53
     Microvascular invasion: Yes:no, n                                  30:60
     Lymphatic invasion: Yes:no, n                                        34:56
     Lymph node invasion: Yes:no, n                                    27:63
     Intrahepatic metastasis: Yes:no, n                                  38:52
     UICC stage I:II:III:IVA:IVB, n                                31:13:14:25:7
Surgical outcomes
     Hepatectomy: Major:minor, n                                         59:31
     Median surgical time (range), min                         363 (142-943)
     Median surgical blood loss (range), g                    900 (0-15510)
     Transfusion: Yes:no, n                                                     30:60
     R0:R1:R2, n                                                                   59:19:12
     Median hospital stay (range), days                            21 (7-131)
     Postoperative complication*: Yes:no, n                          38:52

ICGR15: Indocyanine green retention rate at 15 minutes;
Well:mod:poor: well-:moderately:poorly differentiated; CEA:
carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; UICC:
Union for International Cancer Control. Major hepatectomy indicates
lobectomy or greater. *Clavien-Dindo grade≥II. 



Comparison of surgical outcomes in the R0 resection group.
The 1-, 3-, and 5-year OS rates for the R0 resection group
(n=59) were 78.9%, 68.2% and 57.9%, respectively, while
the 1- and 3-year OS rates for the R>0 resection group
(n=31) were 65.8% and 21.6%, respectively (p=0.0003;
Figure 2). Clinicopathological factors were also evaluated to
determine prognostic factors in this population (Table III).
Univariate analysis showed that multiple tumors (p=0.01),
microvascular venous invasion (p=0.0003), lymph node
involvement (p<0.0001), intrahepatic metastasis (p<0.0001),
lymphatic invasion (p=0.002), surgical blood loss >900 ml
(p=0.01) and intraoperative transfusion (p=0.008) were
significantly associated with poorer long-term survival.
Multivariate Cox proportional hazards analysis showed that
lymph node involvement (HR=4.3, 95% CI=1.4-15.6;
p=0.010) was the only independent predictor of poorer long-
term OS in the R0 group.

Comparison of surgical outcomes after R0 resection in
patients with and without lymph node involvement. As shown
in Table IV, univariate analysis identified four variables as risk
factors for lymph node involvement in patients with ICC
undergoing R0 resection: tumor location in the left lobe
(p=0.017), perihilar tumor location (p=0.04), multiple tumors
(p=0.02) and serum CEA concentration >2.2 ng/ml (p=0.11).
Multivariate logistic regression analysis identified multiple
tumors (HR=4.7, 95% CI=1.07-23.4; p=0.041), perihilar
tumor location (HR=7.0, 95% CI=1.01-147; p=0.049) and
CEA concentration >2.2 ng/ml (HR=4.3, 95% CI=1.00-20.2;
p=0.0496) as independent preoperative predictors of lymph
node involvement before R0 resection (Table V).

Comparison of surgical outcomes in patients with R0N1 and
R>0 tumors. The OS rate in R0 patients with lymph node
involvement (R0N1) was comparable to that of those with
R2 disease (p=0.482), but the OS rate in the R0N1 resection
group was significantly worse than that of those in the R1

resection group (p=0.049; Figure 3A). The recurrence-free
survival (RFS) rate in the R0N1 group was comparable to
that of the R1-resection group (p=0.24), while that for the
R0N0 resection group was significantly better than those for
the R1 and R0N1 groups (p=0.0003 and p<0.0001,
respectively; Figure 3B). The survival rate of patients with
recurrent R0N1 disease (0%) was significantly worse than
that of those with R1 disease (36%, p=0.040).

The influence of lymph node involvement after R0
resection is summarized in Table VI. The RFS rate for the
R0N1 resection group was significantly inferior to that of the
R0N0 group (p<0.0001; Figure 3B). The peritoneal
dissemination rate in the lymph node-positive group was
greater than that of the lymph node-negative group
(p=0.002), while the single liver metastasis rate of the lymph
node-negative group was greater than that of the lymph
node-positive group (p=0.020; Table IV).  
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Figure 1. Cumulative overall (OS; A) and disease-free; B) survival curves for the whole cohort of patients with intrahepatic cholangiocarcinoma
(n=90) after surgical resection (Kaplan–Meier method).

Figure 2. Cumulative overall survival (OS) curves for patients in the R0
resection group and R>0 group. The 1-, 3-, and 5-year OS rates for the
R0 resection group were 78.9%, 68.2%, and 57.9%, respectively,
whereas the 1- and 3-year rates for the R>0 resection group were
65.8% and 21.6%, respectively (p=0.0003).



Discussion

The prognosis of patients with ICC remains unsatisfactory
even with curative resection, due to the high recurrence rate.
The OS and DFS rates of our cohort were comparable with

those reported previously (4, 12, 13). For the whole cohort,
R0 resection was an independent predictor of long-term OS,
unless the tumor was poorly differentiated. We also
examined prognostic factors in the R0 group as their 5-year
OS was unsatisfactory despite curative resection (57.9%).
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Table II. Univariate and multivariate overall survival analyses of prognostic factors in surgical patients with intrahepatic cholangiocarcinoma
(n=90).

                                                                                                                                  Univariate                                                          Multivariate

Factor                                                                                   5-Year survival rate (%)              p-Value             Hazard ratio (95% CI)                 p-Value

Age: >61/≤61 years                                                                        49.7/44.5                             0.96                                                                            
Tumor size: >4/≤4 cm                                                                    29.7/65.7                             0.01                        1.3 (0.7-2.5)                            0.46
Multiple tumors: Yes/no                                                                 18.6/56.7                          <0.0001                     1.0 (0.4-2.6)                            0.96
Histological grading: Poor/well- or moderate                               23.6/67.6                           0.0008                      2.5 (1.3-5.0)                           0.005
Microvascular invasion: Yes/no                                                     34.6/54.1                             0.38                                                                            
Microvascular invasion: Yes/no                                                     16.9/61.7                          <0.0001                     1.7 (0.7-4.2)                            0.21
Lymphnode involvement: Yes/no                                                    6.4/60.9                           <0.0001                     2.0 (0.8-4.9)                            0.12
Intrahepatic metastasis: Yes/no                                                      18.0/66.6                          <0.0001                     2.1 (0.8-5.4)                            0.15
Expansive growth: Yes/no                                                              33.5/57.7                             0.03                        1.5 (0.7-3.3)                            0.35
Lymphatic invasion: Yes/no                                                           28.0/56.9                          <0.0001                     1.9 (0.7-4.8)                            0.18
CEA level: >2.2/≤2.2 ng/ml                                                           48.8/45.2                             0.97                                                                            
CA19-9 level: >38/≤38 mAU/l                                                      53.9/39.7                             0.20                                                                            
Surgical time: >363/≤363 min                                                       49.2/42.5                             0.19                                                                            
Surgical blood loss: >900/≤900 g                                                  63.4/34.8                             0.01                        1.1 (0.5-2.7)                            0.81
Intraoperative transfusion: Yes:no                                                  31.1/54.3                            0.005                      2.1 (0.98-5.0)                           0.06
R>0 vs. R0                                                                                       57.9/9.2                            0.0003                      2.7 (1.2-6.0)                            0.01

CI: Confidence interval, CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9. 

Table III. Univariate and multivariate overall survival analyses of prognostic factors in patients with ICC after R0 resection.

                                                                                                                                  Univariate                                                 Multivariate

Factor                                                                                   5-Year survival rate (%)              p-Value             Hazard ratio (95% CI)                 p-Value

Age: >61/≤61 years                                                                        56.9/61.5                             0.75                                                                            
Tumor size: >4/≤4 cm                                                                    72.6/44.2                              0.1                                                                             
Multiple tumors: Yes/no                                                                 30.8/67.1                             0.01                        0.7 (0.2-2.2)                            0.49
Histological grading: Poor/well- or moderate                               69.9/39.9                             0.19                                                                            
Microvascular invasion: Yes/no                                                     45.8/65.3                             0.78                                                                            
Microvascular invasion: Yes/no                                                     26.5/73.7                           0.0003                      1.6 (0.4-5.6)                            0.47
Lymphnode involvement: Yes/no                                                   11.5/71.6                          <0.0001                    4.3 (1.4-15.6)                           0.01
Intrahepatic metastasis: Yes/no                                                      22.0/78.8                          <0.0001                    3.2 (0.7-14.5)                           0.13
Expansive growth: Yes/no                                                              48.0/73.3                             0.07                                                                            
Lymphatic invasion: Yes/no                                                           38.7/69.0                            0.002                       1.5 (0.5-4.7)                            0.47
CEA level: >2.2/≤2.2 ng/ml                                                           59.0/57.5                             0.62                                                                            
CA19-9 level: >38/≤38 mAU/l                                                      71.2/42.7                            0.054                                                                           
Surgical time: >363/≤363 min                                                       69.9/49.5                              0.11                                                                            
Surgical blood loss: >900/≤900 g                                                  76.8/47.0                             0.01                      3.2 (0.83-12.7)                          0.09
Intraoperative transfusion: Yes:no                                                  40.7/68.2                            0.008                       1.4 (0.5-4.3)                            0.56

CI: Confidence interval, Well:mod:poor: well-:moderately:poorly differentiated; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen
19-9.



We found that lymph node metastasis was the only factor
that predicted survival in the R0-resection group. Surgery
alone may, therefore, be insufficient, even in patients who
undergo curative resection, due to the presence of lymph
node metastasis. 

Lymph node metastasis is reportedly to be the most
significant predictor of poor outcome in ICC, but extended
lymphadenectomy does not improve survival (4, 10, 14).
Lymphatic invasion is the major mode of metastasis in ICC
(14). Although most hepatic lymph flows into the hilar nodes
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Figure 3. Cumulative overall survival (OS; A) and recurrent-free (RFS; B) survival curves for patients with intrahepatic cholangiocarcinoma
according to resection status. The OS rate in the R0n1 resection group was comparable to that for the R2 resection group (p=0.482), but was
significantly worse than that for the R1 resection group (p=0.049). The RFS rate for the R0n1 resection group was comparable to that for the R1
resection group (p=0.24), while that for the R0n0 resection group was significantly better than those for the R1 resection and R0n1 groups (p=0.0003
and p<0.0001, respectively).

Table IV. Comparison of surgical outcomes after R0 resection for  intrahepatic cholangiocarcinoma in patients with and without lymph node (LN)
involvement.

Factor                                      Subgroup                                      With LN involvement (n=46), n       Without LN involvement (n=13), n        p-Value

Patient demographics            Age>61 years                                                        19                                                            7                                       0.42
                                                Male:female                                                       26:20                                                      10:3                                    0.22
                                                Hepatitis B infection                                             6                                                             2                                       0.85
                                                Hepatitis C infection                                             8                                                             1                                       0.35
                                                Child-Pugh class: A:B                                       36:10                                                      11:2                                    0.62
Tumor characteristics             Tumor size>4 cm                                                  21                                                            8                                       0.31
                                                Tumor location: Left:right                                 22:24                                                       9:4                                     0.17
                                                Perihilar:peripheral                                            31:15                                                      12:1                                    0.04
                                                Multiple tumors                                                     7                                                             7                                       0.02
                                                CEA level>2.2 ng/ml                                           16                                                            8                                       0.11
                                                CA19-9 level>38 mAU/l                                      18                                                            8                                       0.21
                                                Well or mod:Poor                                               28:18                                                       6:7                                     0.34

Well:mod:poor: Well-:moderately:poorly differentiated; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9. 

Table V. Multivariate analysis of preoperative risk factors for lymph
node involvement in patients with intrahepatic cholangiocarcinoma.

Variable                               Odds ratio       95% Confidence       p-Value
                                                                            interval                     

Tumor location: Left                1.69                  0.39-8.36              0.4844
Multiple tumors                       4.72                  1.07-23.4              0.0410
Perihilar tumor                         7.02                   1.01-147               0.0488
CEA level>2.2 (ng/ml)            4.12                  1.00-20.2              0.0496

CEA: Carcinoembryonic antigen.



along portal triads, there are also several lymphatic outflows
that communicate directly with distant areas, or the general
lymphatic system (15, 16). Moreover, it has been revealed
that ICC tumor spreads to more distal nodes through the
hepatoduodenal ligament or other multidirectional lymphatic
pathways connected to the general lymphatic system (15, 16).
Therefore, systematic lymph node dissection might
effectively represent only lymph node sampling when there
is more extensive occult lymph node metastasis. This
underlines the importance of highlighting the risk factors for
poor prognosis in patients with ICC, especially those
undergoing curative resection. It is still difficult to evaluate
lymph node metastasis preoperatively in patients with ICC by
computed tomography or positron-emission tomography (17),
but it may be possible to predict pathological lymph node
involvement by evaluating preoperative tumor characteristics.

In our study, multiple tumors, perihilar tumor location and
CEA concentration >2.2 mAU/l were independent
preoperative predictors of lymph node involvement after R0
resection. Preoperatively, patients with ICC who have one or
more of these three factors may benefit from additional
preoperative therapy, such as neoadjuvant chemotherapy. In
our opinion, pathological lymph node involvement should be
considered systemic disease. Katayose et al. have reported the
results of their phase I study of neoadjuvant chemoradiation
in patients with ICC (5), but further studies are needed to
evaluate the therapeutic benefits in patients undergoing
curative resection. Patients with ICC and pathological lymph
node involvement may also benefit from postoperative
adjuvant chemotherapy. Effective surgical management and
neo- and adjuvant chemotherapy may be required to prolong
patient survival. However, there is no consensus for pre- and
postoperative adjuvant therapy in ICC. We currently use a
combination of gemcitabine and cisplatin as first-line
adjuvant chemotherapy (18). More precise and well-planned
analysis of neo- and adjuvant chemotherapy is, therefore,
needed. Molecular targeted therapy may also be effective, as
it is in other cancers of the digestive tract. 

Our study had certain limitations. The sample was
relatively small, which made it difficult to evaluate the
outcomes of curative resection; however, few previous

studies have examined the role of pre- and postoperative
treatment of ICC after curative resection. We found a
significant difference in OS between the R0N1 and R1
groups. Because the UICC stages in patients with R0N1
disease were less favorable than those with R1 disease, the
OS of patients with recurrence of R0N1 ICC was
significantly worse than that of those with R1 disease, even
though there was no difference in RFS between the groups.

In conclusion, we found that lymph node involvement was
an independent predictor of poorer long-term survival in
patients undergoing curative resection for ICC. Those
patients with ICC with multiple tumors, perihilar tumors and
serum CEA concentration >2.2 ng/ml in association with
lymph node involvement may need additional preoperative
chemotherapy.
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