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ABSTRACT

Objective. We sought to evaluate the utilization of lym-

phadenectomy (LND) and the incidence of lymph node

metastasis (LNM) among different morphologic types of

intrahepatic cholangiocarcinoma (ICC).

Methods. Clinical data of patients undergoing curative-

intent resection for ICC between 1990 and 2017 were

collected and analyzed. The preoperative nodal status was

evaluated by imaging studies, and the morphologic and

lymph node (LN) status was collected on final pathology

report.

Results. Overall, 1032 patients had a mass-forming (MF)

or intraductal growth (IG) ICC subtype, whereas 150

patients had a periductal infiltrating (PI) or MF ? PI sub-

type. Among the 924 patients with MF/IG ICC subtype

who had nodal assessment on preoperative imaging, 747

(80.8%) were node-negative, whereas 177 (19.2%) patients

were suspicious for metastatic nodal disease. On final

pathological analysis, 71 of 282 (25.2%) patients who had

preoperative node-negative disease ultimately had LNM. In

contrast, 79 of 135 (58.5%) patients with preoperative

suspicious/metastatic LNs had pathologically confirmed

LNM (odds ratio [OR] 4.2, p\ 0.001). Among the 129

patients with PI/MF ? PI ICC subtype and preoperative

nodal information, 72 (55.8%) were node-negative on

preoperative imaging. In contrast, 57 (44.2%) patients had

suspicious/metastatic LNs. On final pathologic examina-

tion, 45.3% (n = 24) of patients believed to be node-

negative on preoperative imaging had LNM; 68.0%

(n = 34) of patients who had suspicious/positive nodal

disease on imaging ultimately had LNM (OR 2.6,

p = 0.009).
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Conclusion. Given the low accuracy of preoperative

imaging evaluation of nodal status, routine LND should be

performed at the time of resection for both MF/IG and PI/

MF ? PI ICC subtypes.

Intrahepatic cholangiocarcinoma (ICC) is the second

most common primary liver cancer after hepatocellular

carcinoma (HCC). Surgical resection remains the only

potentially curative treatment option.1 Based on the clas-

sification of the Liver Cancer Study Group of Japan, ICC

can be classified into three subtypes: mass-forming (MF),

periductal infiltrating (PI), and intraductal growth (IG).2

Several studies have demonstrated that morphological

status can impact the long-term outcomes of ICC

patients.3–6 For example, Bagante et al.3 demonstrated that

the PI/MF ? PI ICC subtype was associated with worse

overall survival (OS) compared with the MF/IG subtype. In

a separate study, Shimada et al.4 reported that MF ? PI

ICC had a higher risk of local recurrence. In fact, ICC

morphology may be associated with differences in patho-

genesis and cellular origin, as well as distinct biological

progression.3,7–10 For example, the PI and MF ? PI ICC

subtypes have been associated with hepatolithiasis, primary

sclerosing cholangitis, and choledochal cyst, as well as

origination from large bile duct epithelium and peribiliary

glands with a higher incidence of extrahepatic bile

duct/major vascular invasion and lymph node metastasis

(LNM).7–9,11 In contrast, the MF ICC subtype is more often

induced by chronic hepatitis and typically arises from

peripheral small bile ducts or hepatic progenitor cells

characterized by more expansive HCC-like growth patterns

and a lower risk of lymphatic and perineural invasion.7–9,11

The role of lymphadenectomy (LND) at the time of

surgery for ICC remains controversial as some surgeons

perform LND routinely, whereas other surgeons only per-

form LND selectively.12,13 Given the questionable

sensitivity and specificity of imaging to detect LNMs, some

surgeons advocate systematic removal of lymph nodes

(LNs) for accurate staging and potential decrease in local

recurrence.1,14–16 Morphologic status of ICC may be an

important determinant in LND utilization as some inves-

tigators have recommended omission of LND for the MF

or IG ICC subtypes due to a suspected lower ICC incidence

of LNM.17–22 However, these data have been questioned as

most previous studies were small, single-institution case

series.17–19,21,22 Therefore, the objective of the current

study was to investigate the impact of ICC morphologic

status on LND utilization, as well as define the incidence of

LNM stratified by preoperative imaging-based nodal status.

In addition, we sought to characterize the incidence of

LNM among patients with the MF/IG versus PI/MF ? PI

ICC subtypes using a large, multi-institutional database.

PATIENTS AND METHODS

Study Cohort

Patients undergoing curative-intent resection (R0/R1)

for ICC between April 1990 and August 2017 were iden-

tified from a multi-institutional database from 15

hepatobiliary centers in North America, Europe, Australia,

and Asia. The Institutional Review Boards at each partic-

ipating institution approved the study.

Data Collection

A standardized datasheet was created for collection of

the clinicopathologic and surgical information. Preopera-

tive LN status was evaluated by imaging studies including

computed tomography (CT), magnetic resonance imaging

(MRI), and/or positron emission tomography-computed

tomography (PET-CT). ‘Suspicious’ or ‘positive’ LNs

were defined as nodes abnormally shaped or swollen, as

detected by imaging studies such as CT, MRI, etc. Tumor-

related characteristics, including maximal tumor diameter,

number, location, tumor morphology, histological grade,

invasion of adjacent organs, major vascular invasion,

microvascular/perineural invasion, satellite lesions, number

of LNs harvested, and number of metastatic LNs were

collected based on final pathology. Pathologic staging was

assigned according to the 8th edition of the American Joint

Committee on Cancer (AJCC) staging guidelines.23 The

morphological status of ICC was grouped as MF/IG and PI/

MF ? PI ICC subtypes. For all cases, the imaging and

pathological data were reviewed to determine the macro-

scopic morphologic subtypes. LND was defined as nodal

harvested in hepatoduodenal ligaments, with or without

common hepatic artery, celiac artery, and/or peripancreas.

Resection margin status was defined as R0 for a tumor

margin that was microscopically negative, and R1 for a

tumor margin that was microscopically positive.

Statistical Analysis

Continuous variables were expressed as medians with

interquartile ranges (IQRs) and compared using the Mann–

Whitney U test or Kruskal–Wallis test as appropriate.

Categorical variables were expressed as number and per-

centages and compared using the Chi square test or

Fisher’s exact test. Kaplan–Meier curves were used to

estimate median OS, and the log-rank test was used to

assess differences in OS. Factors associated with utilization

of LND and LNM among MF/IG and PI/MF ? PI ICC

patients were identified using univariate and multivariate

logistic regression models. Odds ratios (OR) and 95%

confidence intervals (CI) were estimated. Variables with a
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p value\ 0.05 on univariate analysis were included in the

multivariate models. A two-tailed p value of\ 0.05 was

considered statistically significant. Statistical analyses were

performed using SPSS version 21.0 (IBM SPSS Inc.,

Chicago, IL, USA).

RESULTS

Patient Characteristics and Nodal Assessment

Among 1182 patients who underwent curative-intent

resection, 999 (84.5%) had the MF subtype, 33 (2.8%) had

the IG subtype, 66 (5.6%) had the PI subtype, and 84

(7.1%) had the MF ? PI subtype. The OS of patients with

the IG subtype was similar to patients with the MF subtype

after surgery (median OS, IG 37.0 vs. MF 37.0 months,

p = 0.944), while the OS of patients with the PI or

MF ? PI subtypes was worse (median OS, PI 17.0 months,

MF ? PI 19.9 months, p\ 0.05, vs. IG or MF subtype).

As such, patients were classified as MF/IG subtype

(n = 1032) and PI/MF ? PI ICC subtype (n = 150).

Obviously, patients with the PI/MF ? PI ICC subtype had

more aggressive tumor characteristics (e.g. higher inci-

dence of vascular invasion, nodal metastasis, etc.) and

underwent more aggressive resection (e.g. higher percent-

age of major vascular/bile duct resection and LND, longer

operation time, higher intraoperative blood loss, etc.)

(electronic supplementary Table 1).

Among the 924 patients with the MF/IG ICC subtype

who had nodal assessment on preoperative imaging, 747

(80.8%) were classified as node-negative, whereas 177

(19.2%) patients had regional LNs that were suspicious or

believed to be positive for metastatic disease. Patients who

had suspicious or metastatic nodes on preoperative imaging

were more likely to undergo LND at the time of surgery

(76.3%) compared with patients who had nodes deemed

normal on preoperative imaging (37.8%; OR 5.3, 95% CI

3.6–7.7, p\ 0.001) (Fig. 1a). On final pathological anal-

ysis, 71 of 282 (25.2%) patients who were preoperatively

considered to have node-negative disease ultimately had

LNM. In contrast, 79 of the 135 (58.5%) patients with

preoperative suspicious/metastatic LNs ultimately had

pathologically confirmed LNM (OR 4.2, 95% CI 2.7–6.5,

p\ 0.001) (Fig. 1b). Therefore, the specificity and sensi-

tivity of preoperative imaging examination to detect

pathological nodal metastasis among patients with the MF/

IG ICC subtype were 74.8% and 58.5%, respectively.

Among the 129 patients with the PI/MF ? PI ICC

subtype who had detailed information on preoperative

nodal assessment, 72 (55.8%) were deemed to be node-

negative on preoperative imaging. In contrast, 57 (44.2%)

patients had suspicious/metastatic LNs. Utilization of LND

among patients with PI/MF ? PI was only slightly higher

among individuals who had preoperatively suspicious/

metastatic LNs (87.7%) versus individuals with nodal

disease that was not suspicious (73.6%; p = 0.076)

(Fig. 1c). On final pathologic examination, among patients

with the PI/MF ? PI ICC subtype, 45.3% (n = 24)

believed to be node-negative based on preoperative imag-

ing were ultimately noted to have LNM; 68.0% (n = 34) of

patients who were thought to have suspicious/node-positive

disease on preoperative imaging ultimately had LNM (OR

2.6, 95% CI 1.2–5.7, p = 0.009) (Fig. 1d). As such, the

specificity and sensitivity of preoperative imaging to detect

nodal metastasis among patients with the PI/MF ? PI ICC

subtype were 54.5% and 68.0%, respectively.

Factors Associated with Performance

of Lymphadenectomy and Risk of Lymph Node

Metastasis

Patients with no use of LND (Nx) had less-aggressive

tumor characteristics and underwent less-aggressive pro-

cedures than patients with N0 or N1 status (electronic

supplementary Tables 2 and 3). Several factors were

associated with the performance of LND on multivariate

analysis. Specifically, patients who had suspicious LNs or

nodes deemed to be metastatic on preoperative imaging

(OR 4.9, 95% CI 3.2–7.6), as well as patients who had

more advanced T (T1a referent: T2; OR 3.3, 95% CI

1.8–6.1) and bilateral (OR 1.8, 95% CI 1.1–2.8) disease

were more likely to undergo LND (all p\ 0.05) (Table 1).

Overall, patients who had the PI/MF ? PI ICC subtype had

a higher odds of LND compared with patients who had the

MF/IG subtype (OR 4.4, 95% CI 2.9–6.7; p\ 0.001).

Among patients with PI/MF ? PI ICC subtype, perfor-

mance of LND correlated with bile duct resection (OR 4.1,

95% CI 1.1–15.4) (Table 2), while major hepatic resection

(OR 3.0, 95% CI 2.2–4.2) and concomitant bile duct

resection (OR 3.1, 95% CI 1.6–5.8) were associated with

LND among patients with the MF/IG ICC subtype (all

p\ 0.05) (Table 1). Of note, nodal status based on pre-

operative imaging evaluation was associated with LND

utilization among patients with the MF/IG subtype, but not

patients with the PI/MF ? PI ICC subtype (Tables 1, 2).

The risk of LNM on final pathology was associated with

certain preoperative and tumor-related factors. On multi-

variate analysis, preoperative imaging that suggested

suspicious or metastatic nodal status (OR 3.8, 95% CI

2.0–7.1), preoperative carcinoembryonic antigen

(CEA)[ 10 ng/mL (OR 5.1, 95% CI 1.6–16.2), and major

vascular invasion (OR 3.5, 95% CI 1.2–10.2) were each

strongly associated with the risk of LNM among patients

with the MF/IG ICC subtype (p\ 0.05) (Table 3). Among

patients with PI/MF ? PI ICC, bilateral disease (OR 3.3,
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95% CI 1.2–9.1) and six or more nodes harvested (OR 2.0,

95% CI 1.1–3.9) were independently associated with the

likelihood of finding LNM on final pathology (both

p\ 0.05), however preoperative imaging that suggested

suspicious or metastatic nodal status was not (OR 1.9, 95%

CI 0.8–4.5; p = 0.148) (Table 4).

Additionally, patients who did not undergo nodal dis-

section (Nx) had worse OS than patients with N0 disease

among both the MF/IG ICC subtype (median OS, Nx 43.0

vs. N0 46.0, p = 0.042) (electronic supplementary Fig. 1a)

and the PI/MF ? PI ICC subtype (median OS, Nx 12.0 vs.

N0 34.0, p\ 0.001) (electronic supplementary Fig. 1b).

DISCUSSION

The role of LND for ICC remains controversial, despite

the fact that several groups have reported an incidence of

LNM ranging from 17 to 65%.1,19,24–27 In fact, studies have

revealed that different ICC tumor morphologies can be

associated with distinct cellular origin, clinicopathologic

characteristics, and outcomes,3,7–10 As such, some authors

recommended omission of routine LND in MF or IG ICC

subtypes as these two subtypes always present with a low

incidence of nodal metastasis, and thus good prognosis

after resection.17–22 Data on the incidence of LN disease,

and whether LND should be performed relative to ICC
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Preoperative LNs status by imaging
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Preoperative LNs status by imaging
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FIG. 1 a Performance of LND and b incidence of LNM stratified by

nodal status on preoperative imaging among patients with MF or IG

ICC subtypes. c Performance of LND and d incidence of LNM

stratified by nodal status on preoperative imaging among patients with

PI or MF ? PI ICC subtypes. MF mass-forming, IG intraductal

growth, ICCs intrahepatic cholangiocarcinomas, PI periductal

infiltrating, LND lymphadenectomy, LNM lymph node metastasis,

LNs lymph nodes
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tumor morphology, remain poorly defined. The current

study was important because we specifically characterized

LND utilization, as well as the incidence of LNM relative

to ICC morphological subtype. In addition, preoperative

nodal imaging was assessed relative to final pathology to

estimate the overall accuracy to predict LNM. Among

patients with MF/IG ICC subtype, only approximately one-

third underwent LND if preoperative imaging suggested

node-negative disease. However, among MF/IG patients

who were suspected, preoperatively, of being node-nega-

tive yet underwent LND, one in four ended up having nodal

metastasis on final pathologic examination. Interestingly,

most patients (73.6%) with the PI/MF ? PI subtype

underwent LND regardless of preoperative imaging nodal

status. In turn, approximately half of the patients with PI/

MF ? PI who had no suspicious disease on preoperative

imaging had LNM on final pathology. Collectively, these

data strongly suggest that the incidence of LNM ranged

from 25 to 50% regardless of ICC morphologic subtype,

and preoperative imaging was not accurate in identifying

which patients had metastatic disease to the nodal basin.

Patients with the MF and IG subtypes have been

reported to have a better prognosis, with a lower incidence

of perineural, vascular, and lymphatic invasion. In contrast,

PI and MF ? PI tumors have been suggested to have a

higher tendency of vascular and LN involvement along

Glisson’s sheath.3,8,9,11 In addition, distinct cells of origin

may be associated with different morphologic subtypes,

with MF arising from hepatic precursor cells and adult

hepatocytes.8,9,28,29 As such, some investigators have

argued that the MF ICC subtype is more like HCC and does

not warrant routine LND.17–19 In the current study, the

overall incidence of LNM among patients with MF/IG was

actually fairly high at 35.9%. Interestingly, the incidence of

LNM among patients with MF/IG ICC was not too dis-

similar to the incidence of LNM reported among patients

with fibrolamellar HCC.30,31 Given the 30–40% incidence

of nodal metastasis for fibrolamellar HCC, routine LND for

this disease has been widely adopted.30,31 The incidence of

LNM was even higher among patients with PI/MF ? PI

(56.3%). As such, given the comparable incidence of LNM

among patients with MF/IG ICC and fibrolamellar HCC, as

TABLE 1 Pre- and

intraoperative factors associated

with decision of

lymphadenectomy for MF/IG

ICC in a logistic regression

model

Variables Univariate analysis Multivariate analysis

OR (95% CI) p value OR (95% CI) p value

Preoperative nodal evaluation \ 0.001 \ 0.001

Negative Reference Reference

Suspicious or positive 5.3 (3.6–7.7) 4.9 (3.2–7.6)

Tumor size, cm \ 0.001 0.323

B 5 Reference Reference

[ 5 1.9 (1.5–2.5) 1.3 (0.8–2.3)

AJCC T stage

T1a Reference Reference

T1b 1.9 (1.4–2.6) \ 0.001 1.3 (0.6–2.5) 0.489

T2 4.4 (3.0–6.4) \ 0.001 3.3 (1.8–6.1) \ 0.001

T3 3.1 (2.0–4.8) \ 0.001 1.2 (0.3–5.7) 0.852

T4 2.5 (1.3–4.7) 0.006 0.8 (0.3–2.4) 0.740

Multiple tumors 1.7 (1.2–2.4) 0.006 1.6 (0.4–6.7) 0.534

Bilobar tumors 2.7 (1.9–3.9) \ 0.001 1.8 (1.1–2.8) 0.012

Major vascular invasion 2.8 (1.8–4.5) \ 0.001 0.9 (0.4–1.9) 0.807

Direct invasion of adjacent organs 1.4 (0.8–2.6) 0.257

Satellite lesions 1.3 (0.9–1.8) 0.186

Surgical procedure \ 0.001 \ 0.001

Minor hepatectomy Reference Reference

Major hepatectomy 4.7 (3.6–6.3) 3.0 (2.2–4.2)

Major vascular resection 3.5 (2.2–5.7) \ 0.001 1.6 (0.7–3.4) 0.226

Bile duct resection 6.6 (3.9–11.2) \ 0.001 3.1 (1.6–5.8) 0.001

MF mass-forming, IG intraductal growth, ICC intrahepatic cholangiocarcinomas, OR odds ratio, CI con-

fidence interval, AJCC American Joint Committee on Cancer
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well as the high rate of LNM among patients with PI/

MF ? PI, routine LND for all patients with ICC should

strongly be considered.

Data from the current study demonstrate that reliance on

preoperative imaging to identify patients with LNM may

be misplaced. The specificity and sensitivity of preopera-

tive imaging analysis for LNM were only 74.8% and

58.5% among patients with the MF/IG subtype, and 54.5%

and 68.0% among individuals with PI/MF ? PI ICC,

respectively. These findings were consistent with previous

studies that preoperative imaging assessment for LN

metastasis by CT or MRI scan is unsatisfactory. For

example, the accuracy of CT and MRI to identify LNM

was low, with a sensitivity of only 40–50% and specificity

of 77–92%.14,32 Although PET-CT has somewhat

improved the accuracy of LNM detection, it remains use-

less for identification of metastatic nodes in clinical

settings.32 In fact, the incidence of LNM by final histo-

logical assessment was high among MF/IG (25%) and PI/

MF ? PI ICC subtype patients (45%) who had negative

nodes on preoperative imaging yet underwent LND. While

several factors were associated with the risk of LNM (e.g.

CEA level, bilateral disease), predictive models to predict

LNM preoperatively have not performed well.15 As such,

routine histological assessment by LND appears to be the

only accurate way to diagnose LNM and provide accurate

staging, and may reduce the risk of local recurrence.14,15,27

Another interesting finding in the current study was that

utilization of LND was much lower among patients with

MF/IG versus PI/MF ? PI ICC (46.4% vs. 72.0%). In

addition, surgeons seemed to rely more on preoperative

nodal imaging to decide whether to perform LND among

patients with MF/IG ICC, but not PI/MF ? PI ICC. These

data suggest that surgeons tended to use LND more

selectively among MF/IG tumors, but had more liberal use

of LND for PI/MF ? PI ICC. In addition, bile duct

resection was associated with utilization of LND at the

time of resection for both MF/IG and PI/MF ? PI ICC

subtypes. To achieve curative resection for ICC, con-

comitant bile duct or vascular resection is occasionally

performed in up to 20% and 5% of cases, respectively.33,34

When LND was performed and LNMs were detected, the

impact of LN status was comparable among patients

regardless of morphologic tumor type. Specifically,

patients with N1 disease had a markedly worse prognosis

compared with patients who had N0 disease, regardless of

TABLE 2 Pre- and

intraoperative factors associated

with decision of

lymphadenectomy for PI/

MF ? PI ICC in a logistic

regression model

Variables Univariate analysis Multivariate analysis

OR (95% CI) p value OR (95% CI) p value

Preoperative nodal evaluation 0.052 0.079

Negative Reference Reference

Suspicious or positive 2.6 (1.0–6.7) 3.4 (0.9–12.9)

Tumor size, cm 0.501

B 5 Reference

[ 5 0.8 (0.3–1.7)

AJCC T stage

T1a Reference

T1b 2.5 (0.6–11.0) 0.213

T2 2.1 (0.7–6.8) 0.201

T3 3.3 (0.4–30.7) 0.285

T4 0.4 (0.1–1.2) 0.086

Multiple tumors 0.7 (0.2–2.3) 0.546

Bilobar tumors 1.1 (0.4–2.9) 0.826

Major vascular invasion 1.3 (0.5–3.9) 0.601

Direct invasion of adjacent organs 0.2 (0.1–0.4) \ 0.001 0.1 (0.0–0.3) \ 0.001

Satellite lesions 0.4 (0.1–1.0) 0.042 0.5 (0.2–1.6) 0.248

Surgical procedure 0.044 0.797

Minor hepatectomy Reference Reference

Major hepatectomy 3.3 (1.0–10.4) 1.3 (0.2–8.0)

Major vascular resection 1.9 (0.7–5.4) 0.242

Bile duct resection 4.9 (1.8–13.0) 0.002 4.1 (1.1–15.4) 0.037

PI periductal infiltrating, MF mass-forming, ICC intrahepatic cholangiocarcinomas, OR odds ratio, CI

confidence interval, AJCC American Joint Committee on Cancer
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whether the morphologic subtype was MF/IG or PI/

MF ? PI. In addition, the long-term survival of patients

who did not undergo LND (Nx) was worse than N0 patients

among both the MF/IG and PI/MF ? PI subtypes, sug-

gesting that these patients were understaged. In turn, Nx

patients likely represent a heterogeneous cohort that

included both patients with node-negative and metastatic

disease. Therefore, regional LND is needed to stage

patients accurately in order to stratify patients with regard

to prognosis, as well as consideration for adjuvant

therapy.35

The current study had several limitations. Although

preoperative imaging data on nodal evaluation was docu-

mented based on CT, MRI, or PET-CT, there likely was

inconsistency in the diagnostic criteria for nodal swelling

among each modality and among different institutions. As

a retrospective study, the indication for LND also likely

varied among each center and may have been impacted by

factors other than those accounted for in the current study

(e.g. preoperative nodal status, tumor morphologic subtype,

etc.). However, data from the current study included 15

international high-volume centers and therefore provide a

general good representation of current surgical practice of

ICC worldwide at major hepatobiliary centers.

CONCLUSION

The MF/IG subtype differs from the PI/MF ? PI sub-

type of ICC in clinicopathologic features, as well as

surgical outcomes. Preoperative imaging evaluation of

TABLE 3 Pre- and

intraoperative factors predicting

lymph nodes metastasis of MF/

IG ICC in a logistic regression

model

Variables Univariate analysis Multivariate analysis

OR (95% CI) p value OR (95% CI) p value

Age, years 0.145

B 65 Reference

[ 65 0.7 (0.5–1.1)

Sex, male versus female 0.9 (0.6–1.3) 0.582

Preoperative nodal evaluation \ 0.001 \ 0.001

Negative Reference Reference

Suspicious or positive 4.2 (2.7–6.5) 3.8 (2.0–7.1)

CA19-9, U/mL 0.015 0.550

B 50 Reference Reference

[ 50 1.7 (1.1–2.7) 1.2 (0.6–2.3)

CEA, ng/mL \ 0.001 0.006

B 10 Reference Reference

[ 10 5.5 (2.2–14.0) 5.1 (1.6–16.2)

Tumor size, cm 0.045 0.327

B 5 Reference Reference

[ 5 1.5 (1.0–2.2) 1.6 (0.6–4.1)

Multiple tumors 1.2 (0.8–1.9) 0.393

Bilobar tumors 0.9 (0.5–1.4) 0.602

Major vascular invasion 2.0 (1.2–3.5) 0.009 3.5 (1.2–10.2) 0.024

Direct invasion of adjacent organs 2.7 (1.1–6.3) 0.024 1.1 (0.2–6.2) 0.901

AJCC T stage

T1a Reference Reference

T1b 1.3 (0.7–2.2) 0.393 - 0.6 (0.2–2.1) 0.401

T2 1.7 (1.0–2.9) 0.073 0.5 (0.2–1.8) 0.323

T3 1.5 (0.8–2.9) 0.229 1.2 (0.4–4.2) 0.752

T4 3.5 (1.3–8.8) 0.010 1.9 (1.0–2.1) 0.123

Number of lymph nodes harvested 0.001 0.550

1–5 Reference Reference

C 6 1.8 (1.3–2.5) 1.5 (0.8–2.8)

MF mass-forming, IG intraductal growth, ICC intrahepatic cholangiocarcinomas, OR odds ratio, CI con-

fidence interval, CA19-9 cancer antigen 19-9, CEA carcinoembryonic antigen, AJCC American Joint

Committee on Cancer
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nodal status had low accuracy in predicting nodal metas-

tasis among either type of ICCs. One in four patients

undergoing resection of MF/IG ICC subtypes with LND,

and almost half of the patients undergoing resection of PI/

MF ? PI ICC subtypes with LND had nodal metastasis,

even when preoperative imaging suspected no nodal dis-

ease. Data from the current study suggest that routine LND

should be performed at the time of resection for both MF/

IG and PI/MF ? PI ICC subtypes to achieve curative

resection of ICC, clear the locoregional LN basin, and

provide accurate staging to guide adjuvant therapy.
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