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Abstract

Clinicopathologic Characteristics and Prognosis of 

Patients with Intrahepatic Cholangiocarcinoma after 

Surgical Resection

Gunn Huh

Department of Internal Medicine

Seoul National University College of Medicine

Background and Aims

Intrahepatic cholangiocarcinoma (IHC) is the second most common primary 

liver malignancy. IHC is a distinct entity that differs from perihilar or distal 

cholangiocarcinoma. The aim of this study was to investigate clinicopathologic 
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characteristics and prognosis of IHC patients after surgical resection. In particular, 

we aimed to investigate prognostic impact of perioperative carbohydrate antigen 

19-9 (CA 19-9) on survival outcomes.

Methods

Medical records of IHC patients who visited Seoul National University 

Hospital from January 1st, 2012 through December 31st, 2016 were evaluated 

retrospectively. All adults 20 years or older with a histologic diagnosis of IHC 

who had undergone surgical resection were included. Patients with IHC who had 

undergone preoperative treatment including chemotherapy, photodynamic therapy, 

transarterial chemoembolization or radiofrequency ablation were excluded. 

Patients with mixed hepatocellular carcinoma-cholangiocarcinoma or with a 

history of concomitant malignancy within 5 years were excluded. Patients with 

R2 resection were excluded. Patients with pre- and post-operative CA 19-9 levels 

less than 2U/ml were judged to be non-secretors and excluded. Patients were 

stratified by pre- and post-operative CA 19-9 levels; group 1 (normal preoperative 

CA 19-9), group 2 (high preoperative but normalized CA 19-9) and group 3 (high 
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pre- and post-operative CA 19-9). Clinicopathologic data and recurrence-free 

survival (RFS) and overall survival (OS) were analyzed.

Results

A total of 77 patients were reviewed. The mean age of all patients was 64.2 

years and 54.5% of them were men. Thirty-eight patients had normal preoperative 

CA 19-9 levels (Group 1). Among 39 patients with high preoperative CA 19-9 

level, 12 patients had normalized postoperative CA 19-9 levels (Group 2) while 

27 patients had high postoperative CA 19-9 levels (Group 3). Recurrence 

occurred in 46 (59.7%) and death occurred in 37 (48.1%) patients. Of the 46 

patients with recurrence, 17 patients (37.0%) developed an initial isolated 

locoregional recurrence; 14 patients (30.4%) developed distant recurrence; and 15

patients (32.6%) developed simultaneous locoregional and distant recurrences. 

The median RFS and OS of all patients were 10.5 months and 35.7 months, 

respectively.  Group 1 and group 2 had better RFS than group 3 (median RFS 

26.5 months, 11.3 months, and 5.7 months; P = 0.04 and P <0.001, respectively), 

but there was no significant difference in RFS between group 1 and group 2 (P = 

0.2). Group 1 had better OS than group 2 and group 3 (median OS unavailable, 
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29.3 months, and 15.7 months; P = 0.02 and P <0.001, respectively). Group 2 had 

better OS than group 3 (P = 0.04). In multivariable analysis, lymph node 

metastasis, non-normalization of CA 19-9, and ALP ≥115 were independent 

predictors of poor OS. Positive surgical margin and group 3 were independent 

predictors of poor local RFS while lymph node metastasis, NLR≥3, and group 3 

were independent predictors of poor distant RFS. 

Conclusions

Non-normalization of CA 19-9 is an independent predictor of poor OS, local RFS, 

and distant RFS in resected IHC patients. Positive surgical margin is an 

independent predictor of poor local RFS and lymph node metastasis is an 

independent predictor of poor distant RFS. 

Keywords: intrahepatic cholangiocarcinoma, surgical resection, prognosis

Student Number: 2016-21922
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Introduction

Intrahepatic cholangiocarcinoma (IHC) is the second most common type of 

primary liver cancer, which consists about 10-20% of primary liver tumors, and 

about 10% of cholangiocarcinomas.1, 2 IHC is a rare disease, but the incidence of 

IHC has been reported to be increasing worldwide. There is a tremendous 

geographic variation in the incidence of ICC worldwide, with significantly higher 

incidences in East Asia compared to Western countries; in Korea, an incidence of 

5.2 per 100,000 compared to an incidence of 1-2 per 100,000 in Europe.3, 4

Complete surgical resection is the only potentially curative treatment for IHC, but 

only a minority (15%) of IHC patients have resectable disease at the time of the 

diagnosis.2, 5, 6 Even after surgical resection, the median OS ranges from 18 to 33 

months with high recurrence rates and optimal adjuvant treatment strategies are 

not established yet.7-10 More studies to identify prognostic factors associated with 

survival and recurrence are needed to stratify high risk patients and optimize 

adjuvant treatments.

Carbohydrate antigen 19-9 (CA 19-9) has been investigated as a prognostic 

factor in pancreatobiliary malignancies. Several studies have been performed to 

evaluate the prognostic impact of perioperative CA 19-9 levels on survival of 
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patients with IHC.11-13 However, due to low incidence of IHC, most of these 

studies included patients with gallbladder cancer, perihilar and extrahepatic 

cholangiocarcinoma as well as IHC to increase statistical power despite their 

different biology. Furthermore, they included patients with neoadjuvant 

treatments, which could result in selection bias.

In the present study, we investigated the clinical characteristics and prognosis 

of patients with intrahepatic cholangiocarcinoma after surgical resection. To be 

specific, we focused on the prognostic impact of perioperative CA 19-9 on 

survival outcomes. 

Methods

1. Study Subjects

Medical records of IHC patients who visited Seoul National University 

Hospital from January 1st, 2012 through December 31st, 2016 were evaluated 

retrospectively. All adults 20 years or older with a histologic diagnosis of IHC 

who had undergone surgical resection were included. Patients who had undergone 
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preoperative treatment including neoadjuvant chemotherapy, photodynamic 

therapy (PDT), transarterial chemoembolization (TACE) or radiofrequency 

ablation (RFA) were excluded. Patients with mixed hepatocellular carcinoma-

cholangiocarcinoma (HCC-CC) or with a history of concomitant malignancy 

within 5 years were excluded. Patients with R2 resection were excluded. Patients 

with pre- and post-operative CA 19-9 levels less than 2U/ml were judged to be 

non-secretors and excluded. Postoperative CA 19-9 level was measured between 

2 and 8 weeks after surgery. Patients were then stratified by pre- and post-

operative CA 19-9 levels; group 1 (normal preoperative CA 19-9), group 2 (high 

preoperative but normalized CA 19-9) and group 3 (high pre- and post-operative 

CA 19-9).

2. Data Collection

Demographic and clinicopathologic data were collected, including age, sex, 

history of choledochal cyst, choledocholithiasis, liver cirrhosis, diabetes mellitus, 

preoperative procedure (percutaneous transhepatic biliary drainage [PTBD], 

portal vein embolization [PVE], percutaneous liver biopsy), type of surgery, 

number of lymph node harvested, tumor size and number, gross subtype (based 
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on the Liver Cancer Study Group of Japan’s classification), histologic grade, 

resection margin, vascular and perineural invasion. Preoperative laboratory data 

including hepatitis B surface antigen (HBsAg), anti-hepatitis C virus antibody

(anti-HCV), neutrophil count, lymphocyte count, levels of total bilirubin, alkaline 

phosphatase, albumin, carcinoembryonic antigen (CEA) and carbohydrate antigen 

19-9 (CA 19-9) were reviewed. Neutrophil to lymphocyte ratio (NLR) was 

calculated as neutrophil count divided by lymphocyte count when a patient had 

no sign of infection. Clinical stage was based on the 8th edition of the American 

Joint Committee on Cancer (AJCC) staging manual.

Data of postoperative treatment, last follow-up, recurrence-related information 

were reviewed. Recurrence-free survival was calculated from date of surgery to 

first relapse or death and overall survival was calculated from date of surgery to 

death.

3. Statistics

Cumulative event rates were calculated using the Kaplan-Meier method. 

Univariate analyses were performed using the χ2 or log-rank test to compare 

differences between categorical groups and the Mann-Whitney U test for 
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continuous variables. Multivariable analyses using Cox proportional hazards 

model were conducted in two ways. In the first model, all the variables with a 

univariate P <0.100 were subjected into multivariable analysis. In the second 

model, adjuvant therapy, as well as those with a univariate P <0.100, were put 

into multivariable analysis considering potential effects of adjuvant therapy on 

survival outcomes. All reported p-values are two-sided with <0.05 threshold for 

significance. All statistical analyses were performed using the statistical software 

package RStudio version 3.44.

4. Ethical standards

This study protocol was approved by the Institutional Review Board of Seoul 

National University Hospital (H-1705-120-855) and was conducted in accordance 

with the Declaration of Helsinki.
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Results

Baseline characteristics of study population

One hundred and three patients underwent surgery for IHC at Seoul National 

University Hospital from January 1st, 2012 through December 31st, 2016. Of 

these 103 patients, 4 (3.8%) patients with preoperative treatment, 3 (3.8%) with 

R2 resection, 4 (3.8%) with history of concomitant malignancy within 5 years, 6 

(5.8%) with perioperative CA 19-9 levels less than 2U/ml, and 9 (8.7%) with 

unmeasured pre- and post-operative CA 19-9 within defined periods were 

excluded. The remaining 77 patients were included in this study. 

The mean age of the total patients was 64.2 years (range, 48 - 78) and 54.5% (n 

= 42) of the patients were male. Thirty-eight patients had normal preoperative CA 

19-9 levels (Group 1). Among 39 patients with high preoperative CA 19-9 level, 

12 patients had normalized postoperative CA 19-9 levels (Group 2) while 27 

patients had high postoperative CA 19-9 levels (Group 3). Clinicopathologic 

characteristics according to the groups are shown in Table 1. The proportion of 

male in group 1 was significantly higher than that of group 3 (P = 0.020). Patients 

in group 3 were older than group 1 and group 2 (P = 0.032 and P = 0.05, 
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respectively). Group 3 had higher pre- and postoperative CA 19-9 levels than 

group 1 (P <0.001 and P = 0.006, respectively) and group 2 (P <0.001 and P = 

0.006, respectively). Group 2 had higher preoperative CA 19-9 levels than group 

1 (P = 0.039), but there was no significant difference in postoperative CA 19-9 

levels between group 1 and 2 (P = 0.101). Group 3 had more perineural invasion 

and positive surgical margin than group 1 (P = 0.001 and P = 0.006, respectively). 

Other than the above mentioned variables, there were no significant differences 

between groups.

Survival analysis

The median follow-up period for all patients was 19.8 (interquartile range 12.1 

– 35.7) months. Recurrence occurred in 46 (59.7%) and death occurred in 37 

(48.1%) patients. Of the 46 patients with recurrence, 17 patients (37.0%) 

developed an initial isolated locoregional recurrence; 14 patients (30.4%) 

developed distant recurrence; and 15 patients (32.6%) developed simultaneous 

locoregional and distant recurrences. The median RFS was 10.5 months (95% CI, 

8.1 to 26.1). The 1-, and 3-year RFS rates were 47.1% and 29.6%, respectively

(Figure 1A). The median OS was 35.7 months (95% CI, 22.3 to unavailable). The 
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1-, and 3-year OS rates were 79.7% and 45.3%, respectively (Figure 1B).

Group 1 and group 2 had better RFS than group 3 (median RFS 26.5 months, 

11.3 months, and 5.7 months; P = 0.04 and P <0.001, respectively), but there was 

no significant difference in RFS between group 1 and group 2 (P = 0.2) (Figure 

2A). Group 1 had better OS than group 2 and group 3 (median OS unavailable, 

29.3 months, and 15.7 months; P = 0.02 and P <0.001, respectively). Group 2 had 

better OS than group 3 (P = 0.04) (Figure 2B). 

Predictive factors for RFS and OS

The results of univariate and multivariable analysis for RFS are shown in 

Table 2. On multivariable analysis using variables with a univariate P <0.100, 

group 3 (compared to group 1) (hazard ratio, 2.9 [95% CI, 1.44 – 5.86]; P = 

0.003), positive surgical margin (HR, 2.66 [95% CI 1.2 – 5.91]; P = 0.016), NLR 

≥3 (HR, 2.66 [95% CI 1.2 – 5.91]; P = 0.008), lymph node metastasis (HR, 2.45 

[95% CI 1.21 – 4.96]; P = 0.013), and vascular invasion (HR, 2.13 [95% CI, 1.1 –

4.11]; P = 0.024) remained independent predictors of poor RFS. After adjusting 

for adjuvant therapy, independent predictors did not change although the impact 

of each predictive factor changed (Supplementary table 1). 
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The results of univariate and multivariate analysis for OS are shown in Table 3. 

On multivariable analysis, lymph node metastasis (HR, 6.34 [95% CI, 2.87 –

14.03]; P <0.001), group 3 (compared to group 1) (HR, 6.24 [95% CI 2.67 –

14.59]; P <0.001) and ALP ≥115 (HR, 2.4 [95% CI 1.21 – 4.74]; P = 0.012) 

remained independent predictors of poor OS. The result of multivariable analysis 

did not differ when adjuvant therapy was put together. 

Predictive factors for Local RFS and Distant RFS

The results of univariate and multivariate analysis for local RFS are shown in 

Table 4. On multivariable analysis, positive surgical margin (HR, 3.47 [95% CI 

1.31 – 9.17]; P = 0.012) and group 3 (compared to group 1) (HR, 2.43 [95% CI 

1.02 – 5.79]; P = 0.044) remained independent predictors of poor local RFS. The 

results of univariate and multivariate analysis for local RFS are shown in Table 4. 

After adjusting for adjuvant therapy, group 3 (compared to group 1), positive 

surgical margin, and vascular invasion remained independent predictors of poor 

local RFS (Supplementary table 2). 

On multivariable analysis of distant RFS, lymph node metastasis (HR, 4.44 [95% 

CI 1.87 – 10.56]; P <0.001), NLR ≥3 (HR, 3.08 [95% CI 1.28 – 7.40]; P = 0.012), 
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and group 3 (compared to group 1) (HR, 3.03 [95% CI 1.31 – 7.05]; P = 0.009) 

remained independent predictors of poor distant RFS. The results of univariate 

and multivariate analysis for local RFS are shown in Table 5. After adjusting for 

adjuvant therapy, independent predictors did not change although the impact of 

each predictive factor changed (Supplementary table 3).

Survival analyses of Recurred IHC patients

Among 17 patients with isolated locoregional recurrence, 9 patients took 

chemotherapy, 1 CCRT, 2 RT, 1 operation, and 4 best supportive care. Among 29 

patients with distant recurrence, 19 patients took chemotherapy, 3 CCRT, 1 RT, 1 

metastatectomy, and 5 best supportive care. Median OS after recurrence was 

shorter in patients with distant recurrence than in patients with isolated 

locoregional recurrence (7.2 months vs 21.0 months, p = 0.04) (Figure 3A). 

Median OS after recurrence was shorter in patients with best supportive care only 

than in patients with any treatment including operation, chemotherapy or 

radiation therapy (5.4 months vs 21.0 months, p = 0.003) (Figure 3B).
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Table 1. Clinicopathological characteristics according to groups

Variable

Patients (N = 77) P value

Group 1

(N = 38)

Group 2

(N = 12)

Group3

(N = 27)

Group

1 vs 2

Group 2 

vs 3

Group 

1 vs 3

Age at surgery

(years)
63.0 ± 7.6 61.7 ± 9.7 67.0 ± 6.5 0.617 0.050 0.032

Sex

Male

Female

25 (65.8%)

13 (34.2%)

8 (66.7%)

4 (33.3%)

9 (33.3%)

18 (66.7%)

1.000 0.112 0.020

HBsAg positive 5 (13.2%) 2 (16.7%) 0 (0.0%) 1.000 0.164 0.136

Liver cirrhosis 3 (7.9%) 0 (0%) 1 (3.7%) 0.759 1.000 0.866

Diabetes Mellitus 4 (10.5%) 1 (8.3%) 1 (3.7%) 1.000 1.000 1.000

NLR >3g/dL 6 (15.8%) 3 (25.0%) 8 (29.6%) 0.769 1.000 0.302

Albumin ≤3.5g/dL 3 (7.9%) 3 (25.0%) 1 (3.7%) 0.280 0.147 0.866

Total bilirubin >1.2mg/L 2 (5.3%) 1 (8.3%) 6 (22.2%) 1.000 0.554 0.095

ALP > 115U/L 8 (21.1%) 5 (41.7%) 16 (59.3%) 0.298 0.503 0.004

Preoperative CA 19-9

(U/mL)

8.0

(3.1 – 17.0)

225.5

(54.9 – 595.0)

4500.0

(331.0 – 11865.0)
<0.001 0.002 <0.001

Size >5cm 13 (34.2%) 3 (25.0%) 15 (55.6%) 0.809 0.156 0.145

Gross type

Mass-forming

PI/ID/Mixed

25 (65.8%)

13 (34.2%)

7 (58.3%)

5 (41.7%)

14 (51.9%)

13 (48.1%)

0.901 0.979 0.382

Histologic grade

Well or moderately 

Poorly

24 (63.2%)

14 (36.8%)

7 (58.3%)

5 (41.7%)

20 (74.1%)

7 (25.9%)

1.000 0.544 0.510
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Satellite nodule 6 (15.8%) 1 (8.3%) 9 (33.3%) 0.864 0.210 0.175

Vascular invasion 18 (47.4%) 9 (75.0%) 20 (74.1%) 0.180 1.000 0.058

Perineural invasion 14 (36.8%) 8 (66.7%) 22 (81.5%) 0.139 0.547 0.001

Resection margin

R0

R1

37 (97.4%)

1 (2.6%)

9 (75.0%)

3 (25.0%)

19 (70.4%)

8 (29.6%)

0.060 1.000 0.006

pT stage

  pT1/pT2

pT3/pT4

22 (57.9%)

16 (42.1%)

4 (33.3%)

8 (66.7%)

9 (33.3%)

18 (66.7%)

0.249 1.000 0.089

pN stage

pN0/pNx

pN1

31 (81.6%)

7 (18.4%)

7 (58.3%)

5 (41.7%)

16 (59.3%)

11 (40.7%)

0.209 1.000 0.089

AJCC 8th Stage

Stage I/II

Stage III/IV

20 (52.6%)

18 (47.4%)

3 (25.0%)

9 (75.0%)

6 (22.2%)

21 (77.8%)

0.180 1.000 0.027

Postoperative CA 19-9

(U/mL)

9.8

(5.4 – 19.5)

18.9 

(12.1 – 25.9)

206.0 

(88.1 – 893.0)
0.044 <0.001 <0.001

Adjuvant therapy

No

Yes

29 (76.3%)

9 (23.7%)

9 (75.0%)

3 (25.0%)

20 (74.1%)

7 (25.9%)

1.000 1.000 1.000

NLR Neutrophil to lymphocyte ratio, PI periductal infiltrating, ID intraductal growth

Data regarding age are presented as mean ± standard deviation. Data for postoperative CA 19-9 

are presented as median (IQR).
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Table 2. Univariable and Multivariable analysis of RFS among all patients

Variable
RFS (%) Univariable Multivariable Analysis

Median 3y P value HR(95% CI) P value

Sex

Female

Male

8.2

15.2

25.9

38.7

0.344 - -

Age (years)

≤65

>65

12.1

9.6

33.3

31.1

0.970 - -

NLR

≤3

>3

15.4

3.2

35.2

22.0

0.033 2.65 (1.29-5.43) 0.008

Albumin (g/dL)

  ≥3.5

  <3.5

12.1

7.2

33.2

20.8

0.373 - -

Total bilirubin (mg/L)

  ≤1.2

  >1.2

15.2

7.3

34.9

12.5

0.038 - -

Alkaline phosphatase (U/L)

≤115

  >115

17.5

7.3

41.6

15.6

0.008 - -

Group 

Group 1

Group 2

Group 3

26.5

11.3

5.7

47.0

31.8

11.0

0.273

<0.001

1

0.91 (0.36-2.32)

2.9 (1.44-5.86)

0.852

0.003
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Tumor size (cm)

  <5

  ≥5

9.3

5.9

40.1

20.2

0.136 - -

pT stage

pT1/pT2

  pT3/pT4

26.1

7.2

45.0

21.9

0.003 - -

Tumor number

Single

Multiple

16.4

4.4

40.3

0

<0.001 - -

Macroscopic type

Mass-forming

PI/ID/Mixed

12.1

8.6

24.9

46.0

0.725 - -

Grading

  Well+Moderately

Poorly

15.2

9.6

35.9

24.9

0.279 - -

Lymph node

N0/Nx

N1

16.4

5.9

38.0

19.7

0.006 2.45 (1.21-4.96) 0.013

Vascular invasion

Absent

Present

26.5

8.1

47.0

23.1

0.002 2.13 (1.1-4.11) 0.024

Perineural invasion

Absent

Present

26.1

7.3

46.4

22.7

0.002 - -

Resection margin

No 16.4 38.4
<0.001 2.66 (1.2-5.91) 0.016
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Yes 6.4 0

Adjuvant therapy

No

Yes

9.6

15.2

28.0

48.1

0.549 - -

Table 3. Univariable and Multivariable analysis of OS among all patients

Variable
OS (%) Univariable Multivariable Analysis

Median 3y P value HR(95% CI) P value

Sex

Female

Male

27.7

39.2

42.7

53.2

0.251 - -

Age (years)

≤65

>65

37.5

30.2

51.0

45.5

0.504 - -

NLR

≤3

>3

37.5

22.3

51.2

35.6

0.019 - -

Albumin (g/dL)

  ≥3.5

  <3.5

37.5

18.0

51.9

14.3

0.023 - -

Total bilirubin (mg/L)

  ≤1.2

  >1.2

37.5

16.6

52.7

12.5

0.009 - -

Alkaline phosphatase (U/L) <0.001 2.4 (1.21-4.74) 0.012
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≤115

  >115

NA

18

58.4

27.9

Group 

Group 1

Group 2

Group 3

NA

29.3

15.7

70.9

41.7

16.9

0.024

<0.001

1

1.96 (0.72-5.35)

6.24 (2.67-14.59)

0.189

<0.001

Tumor size (cm)

  <5

  ≥5

58.9

27.7

56.3

36.3

0.040 - -

pT stage

pT1/pT2

  pT3/pT4

NA

19.8

74.0

28.8

0.002 2.16 (1.02-4.6) 0.045

Tumor number

Single

Multiple

48.3

13.6

54.6

20.0

<0.001 - -

Macroscopic type

Mass-forming

PI/ID/Mixed

37.5

29.3

50.8

41.8

0.749 - -

Grading

  Well+Moderately

Poorly

37.5

21.8

53.7

38.8

0.255 - -

Lymph node

N0/Nx

N1

58.9

11.1

63.2

18.1

<0.001 6.34 (2.87-14.03) <0.001

Vascular invasion

Absent NA 75.1
0.005 - -
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Present 22.3 29.0

Perineural invasion

Absent

Present

NA

18.9

82.5

23.0

<0.001 - -

Resection margin

No

Yes

48.3

17.9

57.4

0

<0.001 - -

Adjuvant therapy

No

Yes

30.2

48.3

46.1

53.4

0.674 - -

Table 4. Univariable and Multivariable analysis of local RFS among all patients

Variable
Local RFS (%) Univariable Multivariable Analysis

Median 3y P value HR(95% CI) P value

Sex

Female

Male

16.4

37.7

34.7

55.2

0.177 - -

Age (years)

≤65

>65

37.7

16.4

51.2

38.1

0.427 - -

NLR

≤3

>3

26.1

9.6

45.0

49.0

0.580 - -

Albumin (g/dL) 0.337 - -
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  ≥3.5

  <3.5

26.1

7.2

45.5

41.7

Total bilirubin (mg/L)

  ≤1.2

  >1.2

26.1

8.1

46.1

42.9

0.111 - -

Alkaline phosphatase (U/L)

≤115

  >115

37.7

9.6

52.4

27.8

0.057 - -

Group 

Group 1

Group 2

Group 3

43.7

15.4

8.1

56.7

46.7

18.4

0.658

<0.001

1

1.02 (0.32-3.23)

2.43 (1.02-5.79)

0.975

0.044

Tumor size (cm)

  <5

  ≥5

26.5

19.6

49.0

35.2

0.826 - -

pT stage

pT1/pT2

pT3/pT4

NA

15.4

50.5

40.6

0.096 - -

Tumor number

Single

Multiple

37.7

9.6

52.1

0

0.006 1

2.39 (0.97-5.88)

0.059

Macroscopic type

Mass forming

PI/ID/Mixed

19.6

37.7

37.5

55.7

0.712 - -

Grading

  Well+Moderately 26.5 47.8
0.429 - -
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Poorly 16.3 37.2

Lymph node

N0/Nx

N1

26.5

NA

46.5

52.9

0.264 - -

Vascular invasion

Absent

Present

NA

15.4

55.8

37.1

0.014 1

2.19 (1-4.82)

0.051

Perineural invasion

Absent

Present

NA

15.4

52.9

38.8

0.048 - -

Resection margin

No

Yes

37.7

6.5

51.4

0

<0.001 1

3.47 (1.31-9.17)

0.012

Adjuvant therapy

No

Yes

11.3

7.3

38.3

69.0

0.520
- -

Table 5. Univariable and Multivariable analysis of distant RFS among all patients

Variable
Distant RFS (%) Univariable Multivariable Analysis

Median 3y P value HR(95% CI) P value

Sex

Female

Male

26.5

37.7

43.7

56.5

0.459 - -
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Age (years)

≤65

>65

26.1

NA

46.2

55.7

0.611 - -

NLR

≤3

>3

37.7

3.2

53.6

36.7

0.024 3.08 (1.28-7.40) 0.007

Albumin (g/dL)

  ≥3.5

  <3.5

37.7

8.6

51.6

31.2

0.278 - -

Total bilirubin (mg/L)

  ≤1.2

  >1.2

NA

8.6

53.5

20.0

0.032 - -

Alkaline phosphatase (U/L)

≤115

  >115

NA

11.3

60.6

26.8

0.038 - -

Group 

Group 1

Group 2

Group 3

NA

NA

7.3

59.1

60.0

30.2

0.975

0.001

1

0.57 (0.15-2.08)

3.03 (1.31-7.05)

0.426

0.018

Tumor size (cm)

  <5

  ≥5

NA

19.6

59.3

34.3

0.218 - -

pT stage

pT1/pT2

pT3/pT4

NA

15.2

62.4

30.9

0.022

1.82 (0.81-4.11)

0.079

Tumor number 0.011 - -
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Single

Multiple

NA

6.5

56.5

0

Macroscopic type

Mass forming

PI/ID/Mixed

26.1

NA

42.2

63.8

0.797 - -

Grading

  Well+Moderately

Poorly

37.7

10.5

54.1

43.4

0.126 - -

Lymph node

N0/Nx

N1

NA

6.4

59.3

26.0

0.001 4.44 (1.87-10.56) <0.001

Vascular invasion

Absent

Present

NA

15.2

57.0

49.8

0.081 - -

Perineural invasion

Absent

Present

NA

12.1

62.6

40.8

0.020 - -

Resection margin

No

Yes

37.7

7.3

54.9

20.5

0.017 - -

Adjuvant therapy

No

Yes

26.5

37.7

49.3

51.8

0.643
- -
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Supplementary table 1. Multivariable analysis of RFS after adjusting 

adjuvant therapy

Variable HR(95% CI) P value

NLR

≤3

>3

2.96 (1.42-6.17) 0.004

Group 

Group 1

Group 2

Group 3

1

0.99 (0.38-2.55)

2.94 (1.46-5.94)

0.981

0.003

Lymph node

N0/Nx

N1

3.41 (1.58-7.35) 0.002

Vascular invasion

Absent

Present

2.37 (1.22-4.60) 0.010

Resection margin

No

Yes

2.71 (1.23-5.98) 0.013

Adjuvant therapy

No

Yes

0.40 (0.19-0.85) 0.016
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Supplementary table 2. Multivariable analysis of local RFS after adjusting 

adjuvant therapy

Variable HR(95% CI) P value

Tumor number

Single

Multiple

2.45 (1.00-6.05) 0.051

Group 

Group 1

Group 2

Group 3

1

1.13 (0.35-3.64)

2.63 (1.10-6.28)

0.842

0.030

Vascular invasion

Absent

Present

3.61 (1.38-9.42) 0.031

Resection margin

No

Yes

3.61 (1.38-9.42) 0.009

Adjuvant therapy

No

Yes

0.52 (0.22-1.27) 0.154
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Supplementary table 3. Multivariable analysis of distant RFS after adjusting 

adjuvant therapy

Variable HR(95% CI) P value

NLR

≤3

>3

3.48 (1.40-8.65) 0.007

Group 

Group 1

Group 2

Group 3

1

0.59 (0.16-2.17)

2.83 (1.19-6.73)

0.427

0.018

pT stage

pT1/pT2

pT3/pT4

2.13 (0.92-4.95) 0.079

Lymph node

N0/Nx

N1

5.47 (2.16-13.85) <0.001

Adjuvant therapy

No

Yes

0.54 (0.22-1.30) 0.165
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Figure 1A.

Figure 1B.

Figure 1. Recurrence-free survival (1A) and overall survival (1B) of all 

patients. 
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Figure 2A.

Figure 2B.

Figure 2. Recurrence-free survival (2A) and overall survival (2B) according 

to the three groups defined by pre-/post-operative CA 19-9 status.
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Figure 3A.

Figure 3B.

Figure 3. Overall survival after recurrence according to the recurrence 

pattern (3A) and presence of treatment (3B) among recurred patients.
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Discussion

In the present study, we investigated the prognostic impact of perioperative CA 

19-9 values on OS, RFS, local RFS and distant RFS in IHC patients who 

underwent surgical resection. Patients with normal preoperative CA 19-9 levels 

(group 1) had better OS than those with high preoperative CA 19-9 levels (group 

2 and group 3). Among patients with high preoperative CA 19-9 levels, patients 

whose CA 19-9 levels were normalized after surgery (group 2) had better OS than 

those with high postoperative CA 19-9 (group 3). Non-normalization of CA 19-9

(group 3) compared to normalization (group 2) or normal preoperative CA 19-9 

(group 1) was an independent predictors of poor OS in multivariable analysis, 

after adjusting lymph node metastasis, pT3/T4 and ALP ≥115 U/L.

The clinical importance of non-normalization of perioperative CA 19-9 is 

pronounced between group 2 and group 3. Median OS was significantly shorter in 

group 3 than group 2, despite no significant difference in clinicopathological 

variables but levels of preoperative (225.5U/mL vs 4500.0U/mL, p = 0.002) and 

postoperative CA 19-9 (18.9 U/mL vs 206.0 U/mL, p <0.001). Needless to say, 

the impact of non-normalization on OS was maintained significant in 

multivariable analysis. Non-normalization of CA 19-9 could be interpreted as
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occult remnant metastatic disease that is not identified by either radiological or 

pathologic findings. Considering the higher level of preoperative CA 19-9, tumors 

in group 3 might have had more aggressive biology with more occult metastasis

than those in group 2 despite the seemingly similar pathological profiles. Basic 

research studies have demonstrated that high level of CA 19-9 is closely 

associated with hematogenous metastasis and aggressive tumor biology.14-16 To be 

specific, CA 19-9 is involved in selectin-mediated cancer cell adhesion to 

vascular endothelium, which mediates hematogenous metastasis15. Besides, 

hypoxic condition induces transcription of genes related to the synthesis of sialyl 

Lewis a, resulting in malignant cells with this determinant becoming predominant 

clones in advanced disease.16 Level of preoperative CA 19-9 could possibly 

reflect some aspects of tumor biology that pathologic dichotomous variables 

including LN metastasis do not. 

Studies on perioperative CA 19-9 as a prognostic factor in IHC are limited. 

Due to the low incidence of IHC, most studies include gallbladder cancer and 

extrahepatic cholangiocarcinoma. Kondo et al. reported that both high 

preoperative CA 19-9 (≥200 IU/mL) and high postoperative CA 19-9 (≥37 IU/ml) 

were independent predictors of poor OS in biliary tract cancer (BTC).13 However, 

only 25 IHC patients were included in that study. More recently, Yamashita et al. 
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reported that in 317 BTC patients, high postoperative CA 19-9 (>37 IU/mL) and 

LN metastases were independent factors with worse OS, while high preoperative 

CA 19-9 (>37 IU/ml) did not.11 This result is quite consistent with the current 

study, but there are several differences between them. First, previous study 

included heterogeneous study population of BTC patients with almost a third of 

whom received neoadjuvant chemotherapy, which could result in selection bias. 

In contrast, the current study only included resected IHC patients who had not 

undergone any preoperative therapy. Second, we did not put both preoperative CA 

19-9 levels and postoperative CA 19-9 levels together in multivariable analysis 

because we found the strong correlation between them. Instead, we used 

categorized groups by perioperative CA 19-9 levels in multivariable analysis. We 

believe that our approach might be better in not only making stable regression 

models, but interpreting the independent impact of perioperative CA 19-9 change 

on survival outcomes.

In this study, non-normalization of CA 19-9 is associated with both local and 

distant RFS. We suggest that patients with high postoperative CA 19-9 should be 

encouraged to get involved in clinical trials. Considering that the optimal 

adjuvant treatment strategy for IHC patients after surgical resection has not been 

established yet, risk factors associated with shorter OS and RFS could be 



３２

considered as criteria for selecting patients in clinical trials. In a meta-analysis of 

6,712 patients with biliary tract cancers, Horgan et al. reported that the greatest 

benefit was observed in patients with LN involvement and R1 resection.17 In this 

study, positive surgical margin was an independent predictor of short local RFS, 

while LN involvement was an independent predictor of short distant RFS. 

Positive surgical margin could be considered as an indication for RT or CCRT, 

while LN involvement could be considered as an indication for systemic

chemotherapy.

There are several limitations of this study. First, it is based on data from a 

single institution and retrospective design, so the possibility of selection bias 

should be considered. In univariable analysis, survival outcomes of patients 

treated with adjuvant therapy were not statistically different compared to those 

who were not. However, patients treated with adjuvant therapy had more 

advanced disease than those without adjuvant therapy. Proportions of stage III/IV, 

LN+, and positive surgical margin were statistically higher in patients with 

adjuvant therapy (data not shown). Considering the potential benefits of adjuvant 

therapy on survival outcome, we did the multivariable analyses with and without 

adjuvant therapy. The impact of perioperative CA 19-9, LN+ and positive surgical 

margin on survival outcome remained significant and did not change much after 
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adjusting the adjuvant therapy. 

In conclusion, the present study has demonstrated that non-normalization of 

CA 19-9 level is an independent predictor of poor survival outcome in IHC 

patients after surgical resection. Non-normalization of CA 19-9 levels, positive 

surgical margin, and presence of lymph node involvement could be useful in 

identifying patients with high risk of recurrence and deciding criteria of patients 

for proper adjuvant therapy in clinical trials.
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초록

수술적 절제를 시행한 간내 담관암 환자의 임상병리학적 특성

과 예후

서울대학교 대학원

의학과 내과학 전공

허 건

서론

간내담관암은 간에서 발생하는 두 번째로 흔한 원발암으로, 간문부 담관

암, 원위부 담관암과 다른 고유한 질병이다. 수술적 절제만이 유일한 근치

적 치료이지만, 진단 당시 수술 절제가 불가능한 경우가 많고 수술 절제를

시행한다 하더라도 재발이 흔하고 예후가 불량하다. 본 연구에서는 수술적

절제를 시행한 간내담관암 환자의 임상병리학적 특성과 예후를 분석하고자

하였다. 특히, 수술 전후의 carbohydrate antigen 19-9 (CA 19-9)이 생
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존 결과에 미치는 영향에 대해 분석하고자 하였다. 

방법

2012년 1월 1일부터 2016년 12월 31일까지의 기간 동안 서울대학교병

원을 방문한 간내 담관암 환자의 의무 기록을 후향적으로 분석하였다. 20세

이상의 수술적 절제를 시행한 간내 담관암 환자로, 수술 후 병리학적으로

간내담관암으로 확진된 모든 환자를 대상으로 하였다. 수술 전 선행화학요

법, 광역동 치료, 경동맥 화학 색전술 또는 고주파 열치료를 시행한 적이

있는 환자는 제외하였다. 혼합형 간세포-담관암 환자와 5년 이내 동반된

악성 질환이 있는 경우 제외하였다. 육안 적으로 불완전 절제인 경우도 제

외하였다. 수술 전 또는 수술 후 CA 19-9 수치가 2 U/ml 미만인 경우 비

분비자로 판단하여 제외하였다. 환자를 수술 전후 CA 19-9 수치에 따라

다음과 같이 분류하였다; group 1 (수술 전 CA 19-9 수치가 정상인 경우), 

group 2 (수술 전 증가된 CA 19-9 수치가 수술 후 정상화된 경우), 그리

고 group 3 (수술 전 증가된 CA 19-9 수치가 수술 후에도 정상화되지 않

은 경우). 임상병리학적 자료를 검토하였고, 단변량 및 다변량 분석을 통하

여 생존 분석을 시행하였다. 
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결과

총 77 명의 간내담관암 환자를 대상으로 분석하였다. 평균 연령은

64.2 세였고, 남성이 54.5%였다. 수술 전 CA 19-9 수치가 정상인 경우

(Group 1)이 38 명이었고, 수술 전 CA 19-9 수치가 증가된 39 명의 환자

중에서 수술 후 CA 19-9 수치가 정상화된 경우 (Group 2)가 12 명이었고, 

수술 후에도 CA 19-9 수치가 정상화되지 않은 경우 (Group 3)가

27 명이었다. 46 명 (59.7%)의 환자에서 재발이 확인되었고, 37 

(48.1%)에서 사망이 확인되었다. 재발한 46 명의 환자 중에서 17 명

(37.0%)의 환자는 국소 재발이었으며, 14 명 (30.4%)은 원격 전이였고, 

15 명 (32.6%)의 환자는 국소 재발과 원격 전이가 동시에 발생하였다. 

  무재발생존기간의 중앙값은 10.5 개월이었고 전체생존기간의 중앙값은

35.7 개월이었다. Group 1 과 Group 2 는 Group 3 에 비해 무재발생존기간이

길었다 (중앙 무재발생존기간 26.5 개월, 11.3 개월, 5.7 개월; P = 0.04 and 

P <0.001). Group 1 과 Group 2 의 무재발생존기간에는 유의한 차이가

없었다 (P = 0.2). Group 1 은 Group 2 와 Group 3 에 비해서

전체생존기간이 길었다 (중앙 전체생존기간 측정불가, 29.3 개월, 15.7 개월; 

P = 0.02 and P <0.001). Group 2 는 Group 3 보다 전체 생존기간이

길었다 (P = 0.04). 다변량 분석에서 림프절 침범, Group 3, ALP ≥115 가
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불량한 전체생존기간에 대한 독립적인 예측인자로 확인되었다. 절제연

양성과 Group 3 는 불량한 무국소재발 생존기간의 독립적인

예측인자였으며, 림프절 침범, NLR≥3, Group 3 는

무원격재발생존기간의 독립적인 예측인자였다.  

결론

수술적 절제를 시행한 간내 담도암 환자에서 수술 후 증가된 CA 19-9은

불량한 전체 생존기간, 무국소재발생존기간, 무원격재발생존기간의 독립적인

예측인자이다. 수술 절제연 양성은 무국소재발생존기간의 예측 인자이며, 림

프절 침범은 무원격재발생존기간의 예측 인자이다. 

ㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡㅡ

주요어: 간내 담관암, 수술적 절제, 재발, 예후
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