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When hepatic-side ductal margin is positive 
in N+ cases, additional resection of the bile 
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 Background: The current standard treatment for extrahepatic distal bile duct carcinoma (EDBDC) is surgical resection, as no 
effective alternative treatment exists. In this study, we investigated the treatment strategies and outcomes for 
90 cases of EDBDC at our department.

 Material/Methods: Between April 2000 and March 2013, 90 pancreatoduodenectomies (PDs) were performed for EDBDC. The 
mean patient age was 69.1±9.8 years, and there were 59 males and 31 females. Extended lymph adenecto-
my including lymph nodes around the common hepatic artery and celiac axis was performed in all patients. 
The mean operation time was 537.1±153.8 min and the mean operative blood loss was 814.0±494.0 ml. There 
were no operation-related deaths. The overall 1-, 3-, and 5-year survival rates were 90.0%, 51.2%, and 45.0%, 
respectively.

 Results: Lymph node metastasis was present in 28 patients (N+; 31.1%), and it was absent in 62 (N–; 68.9%). The 5-year 
survival rate was 20.0% for N+ patients and 52.4% for N– patients, which is significantly higher (P=0.03).

  Nine cases (10.0%) showed hepatic-side ductal margin (HM) positivity for carcinoma. The 5-year survival rate 
was 18.7% for HM-positive patients and 48.3% for HM-negative patients, which is significantly higher (P=0.005).

  In multivariate analysis, N+ was the strongest adverse prognostic factor.
  Subclass analysis of 62 cases (excluding 28 N+ cases) revealed 7 patients with positive HMs (11.3%) and 55 

patients with negative HMs (88.7%). The 5-year survival rate was 47.6% for HM-positive patients and 49.8% 
for HM-negative patients (P=0.73).

  Thirty-five cases (38.9%) recurred: there were 19 cases of local recurrence (21.1%), 11 cases of liver metasta-
sis (12.2%), 4 cases of distant recurrence (4.4%), and 1 case of para-aortic lymph node metastasis (1.1%).

 Conclusions: In conclusion, when HM is positive in N+ cases, additional resection of the bile duct is not necessary to render 
the HM negative for carcinoma.
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Background

The current standard treatment for extrahepatic distal bile 
duct carcinoma (EDBDC) is surgical resection, as no effective 
alternative treatment exists [1]. Pancreatoduodenectomy (PD) 
has been established as a standard procedure, and PD with 
hepatectomy (HPD) is the extended procedure in cases of in-
vasion to major blood vessels, nerves or lymphatics, or exten-
sive progression along the long axis of the bile duct [2]. Given 
the surgical stress and radicality of these treatments, EDBDC 
is often characterized by difficulty in determining the ratio-
nal extent of resection.

We reviewed our experiences of standard PD with extended 
lymph node dissection (D2) [3] for EDBDC and assessed the 
available treatment strategies.

Material	and	Methods

Between April 2000 and March 2013, 90 PDs were performed for 
EDBDC at our department. The standard procedure was PD with 
extended lymph node dissection (D2 dissection). LN was defined 
in accordance with the General Rules for Surgical and Pathological 
Studies on Cancer of the Biliary Tract [3]. Nodes around the bile 
duct (N1), peripancreatic nodes, and nodes around the hepato-
duodenal ligament excluding N1 (N2) were dissected routinely 
(D2) [3]. We performed surgery with removal of the semi-circu-
lar nerve plexus around the superior mesenteric artery. Extended 
lymph adenectomy, including lymph nodes along the common 
hepatic artery and celiac axis, was performed in all patients. In 
cases of portal vein invasion, we performed PD with portal vein 
resection (PDPVR). In cases of superficial spread of the carcino-
ma along the bile duct toward the hilar bile duct, we performed 
HPD with 2-stage pancreatojejunostomy [4].

Follow-up examinations were performed with abdominal ul-
trasonography, computed tomography, and measurement of 
the serum carcinoembryonic antigen (CEA) and carbohydrate 
antigen 19-9 (CA19-9) levels every 3–6 months.

The hepatic-side ductal margin (HM) was defined in accordance 
with the General Rules for Surgical and Pathological Studies on 
Cancer of the Biliary Tract [3]. Briefly, HM was defined as the 
proximal ductal margin. When carcinoma cells were detected 
on the cut surface of the resected fibromuscular layer margin 
or the resected mucosal layer, the margin was defined as HM-
f-positive and as HM-m-positive, respectively.

Statistical analysis

Prognostic analysis was performed using the data from 90 pa-
tients. The clinicopathologic factors analyzed included age, sex, 

preoperative biliary drainage, the operative procedure, intraop-
erative blood loss, histopathologic grading (G category in the 
TNM classification of malignant neoplasms) [5], depth of neo-
plastic invasion into the bile duct wall (T category), status of 
lymph node involvement (N category), TNM staging, and HM 
status. Based on the results of univariate analysis, multivari-
ate analysis was performed. Each parameter was evaluated us-
ing chi-squared test, Fisher’s exact test, or Student’s t-test for 
parametric analysis, and Mann-Whitney U-test for nonparamet-
ric analysis. Differences at P<0.05 were considered significant.

Results

Patient characteristics are shown in Table 1. Mean age was 
69.1±9.8 years. There were 59 males (65.6%) and 31 females 
(34.4%). Preoperative biliary drainage was performed in 78 cas-
es (86.7%). Eleven patients underwent HPD because of hepatic 
hilar invasion and 5 underwent PDPVR due to portal vein inva-
sion. The remaining 74 patients underwent only PD. The mean 
operation time was 537.1±153.8 min and the mean operative 
blood loss was 814.0±494.0 ml. There were no operation-relat-
ed deaths. Pathological examination revealed that there were 
5 cases of stage I, 30 cases of stage II, 36 cases of stage III, 
and 19 cases of stage IV. The overall 1-, 3-, and 5-year survival 
rates were 90.0%, 51.2%, and 45.0%, respectively (Figure 1). The 
5-year survival rates for patients at stages I, II, III, and IV were 
75.0%, 67.2%, 39.7%, and 18.5%, respectively (P=0.01, Figure 2).

HPD – pancreatoduodenectomy with extended hepatectomy; 
PDPVR – pancreatoduodenectomy with portal vein resection; 
PD – pancreatoduodenectomy.

Table 1. Clinical background factors of the study patients.

Age 69.1±9.8

Male (%)  59 (65.6)

Female (%)  31 (34.4)

Preoperative biliary drainage (%)  78 (86.7)

HPD (%)  11 (12.2)

PDPVR (%)  5 (5.6)

PD (%)  74 (82.2)

Operation time (min) 537.1±153.8

Intraoperative blood loss (ml) 814.0±494.0

Stage I (%)  5 (5.6)

Stage II (%)  30 (33.3)

Stage II (%)  36 (40.0)

Stage IV (%)  19 (21.1)
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There were 28 patients with lymph node positivity (N+; 
31.1%), including 18 who were N1+ only and 10 who were 
N2+; 62 patients were negative for lymph node metastasis 
(N-) [3]. The 5-year survival rate was 20.0% for N+ patients 
and, 52.4% for N– patients, which was significantly higher 
(P=0.03, Figure 3). The 3-year survival rate was 37.5% for pa-
tients who had N1+ lymph node metastasis and 12.7% for 
those who had N2+ lymph node metastasis. There were no 
significant differences between the 2 groups (P=0.78, Figure 
4). Twelve patients had 1 lymph node metastasis, 17 had 2 
to 3 lymph node metastases, and 20 patients had more than 
3. The 5-year survival rate was 42.9% for patients with 1 
lymph node metastasis (P=0.78, Figure 5A), 25.0% for those 
with 2 to 3 lymph node metastases (P=0.91, Figure 5B), and 
23.5% for those with more than 3 lymph node metastases. 
There was no significant difference between the 2 groups 
(P=0.59, Figure 5C).

Nine cases (10.0%) showed hepatic-side ductal margin (HM) 
positivity for carcinoma. The 5-year survival rate was 18.7% 
for HM-positive patients and 48.3% for HM-negative patients, 
which was significantly higher (P=0.005, Figure 6).

In multivariate analysis, N+ was the strongest adverse prog-
nostic factor (Table 2).

Subclass analysis of 62 cases (excluding 28 N+ cases) revealed 
7 patients with positive HMs (11.3%) and 55 patients with 
negative HMs (88.7%). The 5-year survival rate was 47.6% 
for HM-positive patients and 49.8% for HM-negative patients 
(P=0.73, Figure 7).

Thirty-five cases (38.9%) recurred; there were 19 cases of local 
recurrence (21.1%), 11 cases of the liver metastasis (12.2%), 
4 cases of distant recurrence (4.4%), and 1 case of the para-
aortic lymph node metastasis (1.1%).

Discussion

The prognosis of EDBDC is poor, even when curative resec-
tion is performed [6]. The reported 5-year survival of patients 
with EDBDC ranges from 18% to 47% [7–10]. These low sur-
vival rates are due mainly to invasion of veins, lymph nodes, 
or nerve tissue at the time of resection [11]. According to the 
classification of biliary tract carcinoma [3], any case showing 

Figure 1.  Over-all survival rate. The 1-, 3-, and 5-year survival 
rates were 90.0%, 51.2%, and 45.0%, respectively.
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Figure 4.  Survival rates according to location of lymph node 
metastasis. The 3-year survival rate was 37.5% 
for patients who had N1+ lymph node metastasis 
and 12.7% for patients who had N2+ lymph node 
metastasis. There were no significant differences 
between the 2 groups (P=0.78).
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Figure 2.  Survival rates according to tumor stage. The 5-year 
survival rates for patients at stages I, II, III, and IV were 
75.0%, 67.2%, 39.7%, and 18.5%, respectively (P=0.01).
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Figure 3.  Survival rates according to lymph node metastasis. 
The 5-year survival rate was 20.0% for N+ patients 
and 52.4% for N- patients, which is significantly higher 
(P=0.03).
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invasion at the excisional margin, HM, or distal ductal mar-
gin is defined as non-curative resection, and is thought to 
have a poor prognosis. However, previous reports have in-
dicated no significant difference in prognosis between cura-
tive and non-curative resection [12], which is consistent with 
our present results. Here, we focused especially on carcino-
ma with HM positivity and N+, and investigated the signifi-
cance of these factors.

In EDBDC, which is characterized by local progression rather 
than distant metastasis, curative resection is the most impor-
tant prognostic factor. However, HM positivity is the most fre-
quently observed non-curative factor after resection [13–15]. 
In cases in which rapid intraoperative histopathological diag-
nosis reveals HM positivity, we perform additional resection 
of the first branch of the intrahepatic bile duct. Some previ-
ous reports have concluded that HM positivity affects prog-
nosis [16,17], while others have concluded otherwise [18–20], 
and the reasons for this difference is not well understood.

Table 2.  Multivariate logistic regression analysis in relation 
to mortality.

* Significant difference.

P Odds ratio 95% CI

N+ 0.043* 4.532 1.049–19.582

HM 0.969 763.3 612.8–765.2
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Figure 5.  Survival rates according to number of lymph node 
metastasis. (A) Twelve patients had one lymph node 
metastasis, 17 patients had 2 more lymph node 
metastases, and 20 patients had more than 3. The 
5-year survival rate of patients with 1 lymph node 
metastasis was 42.9% (P=0.78).(B) Survival rate of 
patients with 2 to 3 lymph node metastases was 
25.0% (P=0.91). (C) Survival rate of patients with more 
than 3 lymph node metastases was 23.5%. There 
was no significant difference between the 2 groups 
(P=0.59).

Figure 6.  Survival rates according to HM status. Nine cases 
(10.0%) showed HM positivity for carcinoma. The 
5-year survival rate was 18.7% for HM-positive pa-
tients and 48.3% for HM-negative patients, which is 
significantly higher (P=0.005).
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Figure 7.  Subclass analysis of 62 cases (excluding 28 N+ cases) 
revealed 7 patients with positive HMs (11.3%) and 
55 patients with negative HMs (88.7%). The 5-year 
survival rates for HM positive and negative patients 
were 47.6%, and 49.8%, respectively (P=0.73).
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Several studies have reported that N+ is a strong adverse prog-
nostic factor [21–24]. Our multivariate analysis also found that 
N+ was the strongest adverse prognostic factor, and our series 
included only 1 N+ patient who survived longer than 5 years. 
However, the 62 N- cases in the present study did not reveal 
HM positivity as a significant adverse prognostic factor. Given 
the strong influence of N+, HM positivity alone did not influ-
ence the outcome of any of the 90 resected cases.

In cases that are HM-positive, recent studies have reported 
significantly better prognoses for HM-m positivity than for 
HM-f positivity. In addition, the prognosis of HM-m-positive 
patients is similar to that for N- patients. Many reports have 
suggested that HM-m positivity should be differentiated from 
HM-f positivity [17,19,25–27].

If the intraoperative rapid histopathological diagnosis is HM-
positive, additional resection is performed as soon as possible. 
However, in a number of cases, EDBDC shows more extensive 
horizontal invasion, especially to the side of the liver. As dem-
onstrated by our present results, when N+ is clearly identified 
intraoperatively, any attempt to clear the HM of carcinoma is 
excessively risky and unnecessary. In contrast, when N+ sta-
tus is unclear, additional resection to achieve at least HM-m 
positivity, if not HM-f positivity, can be useful [28].

Conclusions

In conclusion, when HM is positive in N+ cases, additional re-
section of the bile duct is not necessary to render the HM neg-
ative for carcinoma.
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