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The Role of  Prophylactic Lymph 
Node Dissection in Patients with 
Intrahepatic Cholangiocarcinoma

Introduction
Although intrahepatic cholangiocarcinoma (ICC) is a relatively 

rare tumor, accounting for 10-15% of all primary liver cancer [1,2], 
the incidence of this disease has steadily increased in both Japan 
and throughout the world [3-5]. The prognosis of ICC is dismal, 
with an estimated median survival of only 18-19 months and an 
estimated 5-year survival rate between 25-40% [6-8]. Curative hepatic 
resection is the only effective treatment for ICC. Meanwhile, the 
role of lymph node dissection (LND) is still unclear, despite lymph 
node metastasis (LNM) having been reported to be a significant 
risk factor for poor outcome [9-11]. Some institutions advocate the 
routine performance of LND for ICC [12]. On the other hand, other 
institutions consider selective LND and limited application of LND 
to be reasonable because the prognosis of patients with LNM is poor 
even if systematic LND is performed [13,14]. The efficacy of LND 
is still controversial regarding both treatment for ICC patients with 
LNM, and prophylactic treatment for ICC patients without LNM. It 
is desirable for routine and systematic LND to be avoided if possible, 
especially in the case of prophylactic LND performed in patients 
without LNM, because performance of LND has been shown to cause 
increased operative morbidity compared with patients who do not 
undergo LND [15,16]. 

Another problem is that preoperative imaging assessment of 
LNM is quite difficult [17-19], although 

LNM is considered to be the most important prognostic factor for 

survival of patients with ICC. Accurate preoperative determination of 
LNM status is important [9-11], considered that routine systematic 
LND could possibly be omitted in patients without LNM. Therefore, 
the purposes of the present study were to investigate the efficacy of 
prophylactic LND in ICC patients without LNM, and to evaluate 
which clinicopathological factors might be associated with the 
accurate determination of LNM status.

Patients and Methods
Patients

We retrospectively analyzed 64 patients with ICC who underwent 
resection in our institution from January 1995 to December 2013. 
ICC was defined as adenocarcinoma arising from the second or 
greater peripheral branches of the intrahepatic bile ducts.

Patients with combined hepatocellular carcinoma and 
cholangiocarcinoma were excluded from this study. Six patients 
underwent only laparotomy due to peritoneal dissemination, 2 
patients were revealed to have para aortic lymph node metastasis, 
and 2 patients were not considered to have undergone radical surgery 
because of positive surgical margins by pathological examination. 
Five patients were lost to follow-up. Therefore, the 49 remaining 
patients who underwent curative resection were enrolled in the 
present study. Of the 49 patients who underwent curative resection, 
38 patients underwent LND, and 11 did not [LND(-) group]. Of the 38 
patients who underwent LND, 28 patients did not show histological 
LNM [LND(+)-LNM(-) group], and 10 patients had histological 
LNM [LND(+)-LNM(+)]. To evaluate the efficacy of prophylactic 
LND in ICC patients, we compared the disease-free survival (DFS) 
and overall survival (OS) rates between the LND(-) group and 
the LND(+)-LNM(-) group. The study protocol was approved by 
the Clinical Research Echics Committee of our hospital. Written 
informed consent which permit was obtained from all patients in the 
study.

Preoperative diagnosis

Preoperative computed tomography (CT) was performed to 
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Abstract
Purpose: We investigated the role of prophylactic lymph node 

dissection (LND) in patients with intrahepatic cholangiocarcinoma 
(ICC).

Methods: A retrospective analysis was performed evaluating the 
impact on survival of prophylactic LND and preoperative risk factors 
for histological lymph node metastasis (LNM) in a cohort of 49 patients 
with ICC of the mass-forming type, who underwent curative resection 
between 1995 and 2013.

Results: There were no differences in both disease-free survival 
(DFS) and overall survival (OS) between the patients without LND and 
the patients with LND who did not have LNM. Multivariate analysis 
revealed that serum CA19-9 level > 150 U/mL and LN size > 5 mm 
on preoperative computed tomography (CT) were the significant 
preoperative risk factors for LNM. None of the patients with LN size < 5 
mm on preoperative CT and serum CA19-9 level ≤ 150 U/mL had LNM.

Conclusions: Prophylactic LND did not significantly improve DFS or 
OS in the present study. Regional LND could be omitted for patients 
with LN size < 5 mm in preoperative CT and serum CA19-9 level ≤ 150 U/
mL who are unlikely to have LNM. 
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evaluate the location, size, and number of the tumors. In cases of 
lymph nodes measuring > 5 mm in diameter on CT, we considered 
the possibility of LNM and determined LND should be performed. 
Meanwhile, when LN size was < 5 mm on preoperative CT, the 
decision to perform LND was left to the surgeon’s discretion. 

Surgical technique

Patients were excluded from surgical resection in cases of 
peritoneal carcinomatosis or extrahepatic metastasis confirmed 
at frozen section during surgery. Routine bile duct resection was 
not performed with LND. LND of the regional LNs was classified 
according to the Japanese Society of Biliary Surgery (JSBS) 
classification [20]. We harvested the LNs of the hepatoduodenal 
ligament (12h,12a, 12p,12b), the proper artery (8), and the posterior 
surface of the pancreatic head (13) during the surgery. In cases of 
tumor located in the left lobe, we performed sampling dissection 
of the LNs of the left gastric artery (7), and the LNs along the lesser 
curvature of the stomach, and around the cardia in addition to the 
above-mentioned regional LND. The presence of LNM was not 
regarded as a contraindication to surgical resection.

Statistics

Continuous data were expressed as mean ± SD and were 
compared using the Mann-Whitney U test. Categorical data were 
assessed using the chi-squared test. Patient survival and recurrence 
rates were estimated by the Kaplan-Meier method, and differences 
between survival curves were tested by the log-rank test. Multivariate 
analysis was performed according to the Cox proportional hazards 
model. Statistical analysis was carried out using JMP software (version 
9.0; SAS Institute, Inc, Cary, NC, USA).

Results
Patient Characteristics in the LND(-) and LND(+)-LNM(-) 

groups The demographics and linicopathological characteristics for 
patients in the LND(-) and LND(+)-LNM(-) groups are displayed in 
Table 1. There were no significant differences in age, gender, value 
of indocyanine green retention at 15 minutes (ICG15), serum CA19-
9 level, tumor number, proportion of tumor locations, histological 
tumor differentiation grade, vascular invasion, or pTNM stage 
between the two groups, while tumor size was significantly larger, and 
the percentage of patients wth LN swelling > 5 mm on preoperative 
CT was higher in the LND(+)-LNM(-) group than in the the LND(-) 
group.

Analysis of OS and DFS in the LND(-) and LND(+)-LNM(-) 
groups

The 1-, 3- and 5-year OS rates were 100.0, 80.0, and 64.6%, 
respectively, in the LND(-) group, and 88.6, 58.1, and 45.8%, 
respectively, in the LND(+)-LNM(-) group. There was no significant 
difference in OS rates between the two groups (p = 0.353) (Figure 1). 
The 1-, 3- and 5-year DFS rates were 63.6, 50.9, and 33.9%, respectively, 
in the LND(-) group, and 54.6, 45.3, and 45.3% respectively, in the 
LND(+)-LNM(-) group. There was also no significant difference in 
DFS rates between the two groups (p = 0.863) (Figure 1).

Sites of initial recurrence

In the LND(-) group, recurrence occurred in 6 of 11 patients; in 

LND(-) LND(+)-LNM(-) p value
(n = 11) (n = 28)

Age (years) 65.9 ± 2.9 67.8 ± 1.8 0.590
Gender (male/female) 5 / 6 13 / 15 0.956
ICG15 (%) 8.3 ± 2.1 9.7 ± 1.1 0.717
CA19-9 (U/mL) 24.5 ± 483.5 607.6 ± 299.9 0.312
Tumor size (cm) 3.8 ± 0.8 6.0 ± 0.5 0.031
Tumor number 0.133
Single 11 23
Multiple 0 5
Location of tumor 0.243
Right lobe 4 16
Left lobe 7 12
LN swelling ( ≥ 5 mm) 0 (0%) 8 (28.6%) 0.014
on preoperative CT, n
(%)
Differentiation, n (%) 0.989
Well 3 (27.2%) 8 (28.6%)
Moderate 5 (45.6%) 13 (46.4%)
Poor 3 (27.2%) 7 (25.0%)
Vascular invasion, 
n (%) 2 (18.1%) 6 (21.4%) 0.820

Satellite nodule, n (%) 6 (54.5%) 22 (78.6%) 0.085
pTNM stage 0.218
I/II/III/IVa 2 / 3 / 5 / 1 1 / 3 / 18 / 6

Table 1: Demographics and clinicopathological characteristics.

CA19-9: Carbohydrate 19-9; LN: Lymph Node; LND: Lymph Node Dissection; 
LNM: Lymph Node Metastasis; CT: Computed Tomography; TNM: Tumor-Node-
Metastasis

Figure 1: Overall survival and disease-free survival curves. (A) Survival 
curves of the LND(-) and LND(+)-LNM(-) groups. No significant difference 
was evident between the two groups (p = 0.353). (B) Disease-free survival 
curves of LND(-) and LND(+)-LNM(-) groups. No significant difference was 
evident between the two groups (p = 0.8634). 
LN: Lymph Node; LND: Lymph Node Dissection
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the LND(+)-LNM(-) group, recurrence occurred in 14 of 28 patients 
(Table 2). Although no local LN recurrence occurred in the LND(-
) group, local LN recurrence was seen in 2 patients of the LND(+)-
LNM(-) group. The most frequent recurrence site was the liver in 
both groups.

Uni- and multi-variate risk factor analysis for histological 
lymph node metastasis

Of the 38 patients who underwent LND, 10 patients had 
histological LNM. To identify risk factors for histological LNM, 
we performed uni- and multivariate analysis on preoperative data 
from the patients who underwent LND (n = 38). Univariate analysis 
revealed that serum CA19-9 levels > 150 U/mL, which was a cut-off 
value calculated by receiver operating characteristic (ROC) analysis 
(p = 0.001), and LN size > 5 mm on preoperative CT (p = 0.0005) 
were the significant risk factors for histological LNM (Table 3). 
Multivariate analysis revealed that serum CA19-9 levels > 150 U/mL 
(p = 0.005) and LN size > 5 mm on preoperative CT (p = 0.017) were 
the significant risk factors for histological LNM (Table 3)

Association with the incidence of LNM and risk factors for 
LNM

We evaluated the incidence of histological LNM, dividing the 
patients into 4 groups by LN size (5 mm) and serum level of CA19-9 
(150 U/mL) as preoperative independent risk factors of histological 
LNM (Table 4). It was revealed that none of the patients with LN 
size < 5 mm in preoperative CT and serum CA19-9 level ≤ 150 U/mL 
had histological LNM among the ICC patients who underwent LND. 
Conversely, 78% of the patients with LN size > 5 mm on preoperative 
CT and serum CA19-9 level > 150 U/mL showed histological LNM 
(Figure 2).

Discussion
Although the incidence of LNM in ICC patients is high, reportedly 

ranging from 36 to 62% [21-31], and LNM is a strong predictor of 
worse long-term outcome after curative-intent resection of ICC, the 
role of LND is still controversial. Some authors determine stage and 
to guide perioperative management [32]. Meanwhile, other authors 
have noted that LND was not effective in improving survival rates, 
and have recommended against routine LND [33,34]. Furthermore, 
as for prophylactic LND performed in patients without LNM, the 

impact on outcome has not been elucidated at all.

The present retrospective study compared the OS and DFS rates 
between the patients who did not undergo LND and the patients 
who underwent LND but did not have LNM to clarify whether 
LND should be performed prophylactically in patients without LN 
involvement. The present study demonstrated that there was no 
significant difference between these two groups, which suggests that 
prophylactic LND does not contribute to either OS or DFS.

Prophylactic LND seems to prevent local LN recurrence by 
removal of possible microscopic LNM both around the perihepatic 
LNs and at frequent sites of recurrence. However, the present study 
investigated the site of initial recurrence, and revealed that local LN 
recurrence had occurred even in the patients who underwent regional 
LND despite the fact that none of the patients who did not undergo 
LND had local LN recurrence. It has been discovered that intrahepatic 
recurrence is a common recurrence pattern in both the patients who 
undergo LND and those who do not undergo LND as previous study 
reported [35,36]. Another study found that patients who underwent 
LND but had no LNM appeared to have slightly worse survival rates 
than patients who did not undergo LND during the earlier portion of 
the follow-up period [37]. Similarly, in the current study, the patients 
who underwent LND but had no LNM seemed to have slightly worse 
survival rates than the patients who did not undergo LND, although 
the difference was not statistically significant. There may have been 
some bias regarding whether LND was performed in the patients with 
LN size < 5 mm on preoperative CT. 

If prophylactic LND could be omitted in the patients without 

LND(-) LND(+)-LNM(-)

(n = 11) (n = 28)

Liver 3 3

Liver and no. 16 LN 1 1

Peritoneum 0 3

Lung 1 1

Bone 1 3

Lung and bone 0 1

Local LN 0 2

Total 6 (54.5%) 14 (50.0%)

Table 2: Initial site of recurrence.

LN: Lymph Node; LND: Lymph Node Dissection; LNM: Lymph Node Metastasi

Factors Univariate 
analysis

Multivariate 
analysis

OR 95% CI p value OR 95% CI p value

Age > 65 years 1.667 0.348-7.0 0.510

558

Male gender 2.692 0.611-14 0.195

0.542

CA19-9 > 150 U/mL 14.667 2.825-11 0.001 18.919 2.301-42 0.005

6.642 7.561

Multiple tumors 4.6 0.963-23 0.056 4.931 0.451-12 0.196

0.638 0.183

Tumor size ≥ 5 cm 1.8 0.410-8.0 0.431

025

Tumor location

Left lobe 3.111 0.705-16 0.136

0.862

Hilar 3.6 0.537-71 0.206

0.911

LN size ≥ 5 mm on 22.5 3.434-45 0.0005 13.985 1.548-34 0.017

preoperative CT 1.177 0.965

Table 3: Uni- and multivariate analysis of preoperative risk factors for histological 
LNM.

CA19-9: Carbohydrate 19-9; LN: Lymph Node; LNM: Lymph Node Metastasis; 
CT: Computed Tomography
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Serum CA19-9 level

≤ 150 U/mL > 150 U/mL

LN size on preoperative CT

< 5 mm 0 / 16 (0%) 1 / 5 (20%)

≥ 5 mm 2 / 8 (25%) 7 / 9 (78%)

Table 4: Incidence of histological LNM.

CA19-9: Carbohydrate 19-9; LN: Lymph Node; LNM: Lymph Node Metastasis; 
CT: Computed Tomography

Figure 2: LN status in the patients with LN size < 5 mm in preoperative CT. Of 
32 patients with LN < 5 mm in preoperative CT, 21 patients underwent LND, 
and pathological examination demonstrated that LNs were positive in only 
one patient. Among 11 patients who did not undergo LND, no patients had 
local LN recurrence after curative resection.
CT: Computed Tomography; LN: Lymph Node; LND: Lymph Node Dissection; 
LNM: Lymph Node Metastasis

histological LNM, the problem is that preoperative diagnostic imaging 
techniques, including CT, MRI, and 18F - fluorodexyglucose positron 
emission tomography, would have difficulty in accurately detecting 
histological LNM preoperatively. Therefore, the present study 
investigated significant preoperative risk factors, not postoperative or 
histological factors, for histological LNM. The results revealed that 
LN size > 5 mm on preoperative CT and serum CA 19-9 level > 150 
U/mL were significant preoperative predictors of histological LNM. 
In the patients with LN size < 5 mm on preoperative CT and serum.

CA19-9 level ≤ 150 U/mL among the patients who underwent 
LND, no patient had histological LNM. Conversely, in the patients 
with LN size > 5 mm on preoperative CT and serum CA19-9 
level > 150 U/mL who showed histological LNM, the incidence of 
histological LNM was 78%. These two factors can be very useful for 
accurately diagnosing LN status.

The present study had several limitations. The study was 
retrospective in nature, so there may have been some selection bias, 
especially in patients with LN size < 5 mm on preoperative CT, 
because the performance of LND was left to the surgeon’s discretion 
in such patients. Another possible limitation was quite a small sample 
size in this study.

The small number of patients in some subsets may have resulted 
in a type error in assessing OS and DFS, so it is difficult to draw 
definite conclusion about the effect of prophylactic LND.

In conclusion, prophylactic LND did not improve survival 
significantly after curative-intent surgery for ICC, and did not prevent 
local recurrence in the present study. Systematic regional LND may 
be not suitable for patients with LN size < 5 mm on preoperative CT 
and serum CA19-9 level ≤ 150 U/mL.
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