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Aim. To determine the factors associated with early recurrence in patients with distal cholangiocarcinoma after
pancreaticoduodenectomy (PD). Patients and Methods. Sixty-one patients with distal cholangiocarcinoma were enrolled. The
clinical data and histopathological findings were collected retrospectively. Results. Patients were divided into two groups as
follows: 16 patients (26%) with early recurrence and 45 patients (74%) with late recurrence or no recurrence. In a univariate
analysis, lymph node metastases (P = 0 0016), lymphatic invasion (P < 0 0001), pancreatic invasion (P = 0 0006), and perineural
invasion (P = 0 0004) were significantly different between the two groups. In a multivariate analysis, a higher incidence of
lymphatic invasion was the only independent risk factor for early recurrence (odds ratio: 5.772, 95% confidence interval:
1.123–29.682, P = 0 036). Moreover, the disease-free survival and overall survival of patients with a higher incidence of
lymphatic invasion were significantly worse compared with those of patients with a lower incidence of lymphatic invasion
(P < 0 001). Conclusions. Our study showed that a higher incidence of lymphatic invasion was a significant predictor of early
recurrence in patients with distal cholangiocarcinoma. Therefore, lymphatic invasion might be useful in determining the
optimal adjuvant therapy in the early postoperative stage for distal cholangiocarcinoma.

1. Introduction

It is difficult to diagnose cholangiocarcinoma in the early
stages because most patients present with jaundice, which is
generally thought to be the most important symptom at
diagnosis. Because these tumors are likely to involve the
surrounding vessels and nerves, vessel involvement indicates
unresectability and neural invasion can suggest a poor prog-
nosis. Extensive surgery remains the only curative treatment
for these tumors.

The 5-year overall and R0 survival rates for patients with
bile duct cancer were 18% and 30%, respectively, and the
median survival was 15 and 28 months, respectively. For
patients with intrahepatic, perihilar, and distal tumors, the
5-year survival rate was 40%, 10%, and 23%, respectively,
and the median survival was 28, 13, and 18 months, respec-
tively [1]. Despite improvements in surgical instruments

and techniques, the prognosis is not yet satisfactory because
of the high incidence of local or regional recurrence and
distant metastasis. Because there are few studies of early
recurrence in patients with distal cholangiocarcinoma after
surgical resection, the prognosis remains unclear. However,
clinicians assume that early recurrence affects overall sur-
vival. Additionally, they recognize that additional treatment
after diagnosis of early recurrence might be insufficient.

There are limitations to detecting occult tumors, such as
micrometastasis, at the time of surgery. Therefore, adjuvant
treatment is expected, even though there is no established
adjuvant therapy for distal cholangiocarcinoma. Investigat-
ing the predictive factors of early recurrence might prolong
survival by optimizing adjuvant therapy soon after surgery.

The aim of this study was to determine the factors associ-
ated with early recurrence after surgical resection in patients
with distal cholangiocarcinoma.
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2. Patients and Methods

2.1. Protocol. Between April 2005 and April 2015, 61 patients
with distal cholangiocarcinoma underwent curative resec-
tion at our institution. The Clinical Ethics Committee of
Saiseikai Yokohamashi Tobu Hospital approved this study.
All patients were histologically diagnosed with distal chol-
angiocarcinoma. All the operations were performed by expe-
rienced pancreatic surgeons. Lymph nodes were dissected
routinely. The lymph nodes around the head of the pancreas
(LN 13, LN 17), the common hepatic artery (LN 8), the
superior mesenteric artery (LN 14), and the hepatoduodenal
ligament (LN 12) were dissected during pancreatectomy [2].
The neural plexus around the superior mesenteric artery was
not dissected. All soft tissues around them were completely
dissected and skeletonized. After resection, reconstructions
were performed according to the modified Child method or
Traverso method.

2.2. Data Collection. The preoperative demographic and
clinical data, surgical procedure, and pathologic diagnosis
details were collected retrospectively. The histopathological
factors were classified according to the Japanese Society of
Biliary Surgery [2] and included tumor size, differentiation
(papillary, well, moderately, or poorly), status of invasion
(lymphatic, venous, perineural, pancreatic, or duodenal),
and surgical margin status. Depth of invasion into the
bile duct wall and lymph node involvement were defined
according to the tumor-node-metastasis (TNM) classifica-
tion, seventh edition [3]. The degree of lymphatic invasion,
venous invasion, perineural invasion, pancreatic invasion,
and duodenal invasion was classified in detail as follows:
ly0, v0, pn0, panc0, and du0=no evidence of invasion; ly1,
v1, pn1, panc1, and du1=mild invasion; ly2, v2, pn2, panc2,
and du2=moderate invasion; and ly3, v3, pn3, panc3, and
du3= severe invasion, respectively [2]. Based on this result,
furthermore, pathologic factors were divided into two cate-
gories (lower incidence (<2) and higher incidence (≥2)).

Patients received follow-up with laboratory tests includ-
ing tumor marker measurements and ultrasonography or
computed tomography every 3 months during the first 3
years. If patients had no evidence of recurrence at 3 years
after surgery, they were followed up at 6-month intervals.
No adjuvant chemotherapy was administered to any of the
patients. Recurrence was confirmed by radiological examina-
tion or elevation of tumor markers. Early and late recur-
rences were defined as occurring within 1 year and after 1
year, respectively. Patients who were followed up with no evi-
dence of recurrence within 1 year after surgery were excluded
to avoid the possibility of recurrence occurring thereafter.

2.3. Statistical Analysis. Continuous data are expressed as the
mean± standard deviation (SD). The chi-square test or
Fisher’s exact test was used to compare categorical data,
and Student’s t-test or the Mann–Whitney U test was used
for continuous data, as appropriate. Logistic regression was
performed for a multivariate analysis to determine the inde-
pendent risk factors. The disease-free and overall survival
curves were estimated using the Kaplan-Meier method and

compared by the log-rank test. A P value < 0.05 was consid-
ered statistically significant. Statistical analyses were done
using SPSS 19.0 software (SPSS Japan Inc., Tokyo, Japan).

3. Results

From April 2005 to April 2015, a total of 61 consecutive
patients with distal cholangiocarcinoma underwent surgical
treatment. They comprised 41 men and 20 women, with an
average age of 69.5 years (range, 50–84). Forty-six of the 61
patients (75%) had jaundice. All of them and 9 patients
who did not have jaundice underwent biliary drainage: endo-
scopic retrograde biliary drainage in 50 and percutaneous
transhepatic biliary drainage in 5. The type of operation
was as follows: pancreaticoduodenectomy (PD) in 5 (8.2%),
pylorus-preserving PD (PPPD) in 20 (32.8%), and subtotal
stomach-preserving PD (SSPPD) in 36 (59.0%). The tumor
stage according to the TNM classification was as follows:
stage IA in 25 (41.0%), IB in 14 (23.0%), IIA in 3 (4.9%),
and IIB in 19 (31.1%). There were 18.52± 9.34 lymph nodes
and 0.51± 0.99 involved lymph nodes. The characteristics
of all patients are listed in Table 1. The disease-free 1-, 3-,
and 5-year survival rates were 75.4%, 65.0%, and 59.0%,

Table 1: Characteristics in patients who underwent
pancreaticoduodenectomy (n = 61).

Gender (male/female) 41/20

Age (mean± SD) 69.49± 8.99
BMI (kg/m2) 22.6± 3.29
Jaundice (yes/no)

Yes 46 (75%)

No 15 (25%)

Preoperative biliary drainage (yes/no)

Yes 55 (90%)

No 6 (10%)

TNM stage

IA 25 (41%)

IB 14 (23%)

IIA 3 (5%)

IIB 19 (31%)

Type of operation

PD 5 (8%)

SSPPD 20 (33%)

PPPD 36 (59%)

Lymph node

A number of lymph nodes 18.52± 9.34
A number of involved lymph nodes 0.51± 0.99

R status

R0 57 (93%)

R1 4 (7%)

R2 0

SD: standard deviation; BMI: bodymass index; PD: pancreaticoduodenectomy;
SSPPD: subtotal stomach-preserving pancreaticoduodenectomy; PPPD:
pylorus-preserving pancreaticoduodenectomy.
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respectively. The overall 1-, 3-, and 5-year survival rates were
86.9%, 68.9%, and 66.4%, respectively.

Of all the patients, 24 patients had recurrences, and the
sites of initial recurrence were the lymph nodes in 10 patients
(42%), liver in 9 (38%), local in 8 (33%), peritoneum in 7
(29%), and lungs in 4 (17%). Furthermore, all patients were
divided into three groups as follows: 16 patients (26%) with
early recurrence, 8 patients (13%) with late recurrence, and
37 patients (61%) with no recurrence. There was no signifi-
cant difference in the pattern of the recurrence site according
to the timing of recurrence (Table 2). Thirty-three patients
who did not undergo resection during the same period in this
study were categorized as an unresectable group at the multi-
disciplinary team meeting. They comprised 20 men and 13
women, with an average age of 77.8 (range, 56–91) years.
Twenty-eight of the 33 patients (85%) had jaundice. Thirty
patients (91%) underwent biliary drainage. The reasons for
unresectability were as follows: distant metastases in 16
(48%), locally advanced tumor in 7 (21%), peritoneal location
in 3 (9%), and other reasons in 7 (7%). Although the
operation was attempted in 4 patients, they were unexpect-
edly diagnosed as unresectable. They were compared with
patients with early recurrence and patients without early
recurrence (late and no recurrence). The overall survival time
was significantly different between patients with early recur-
rence and patients without early recurrence (P < 0 001), but
there was no significant difference between patients with
early recurrence and patients who did not undergo resection
(P = 0 5688) (Figure 1).

There were 16 patients in the early recurrence group and
45 patients in the combined late recurrence plus no recur-
rence group. The demographic, perioperative, and patholog-
ical factors were compared between these two groups. In a
univariate analysis, lymph node metastases (P = 0 002), lym-
phatic invasion (P < 0 001), pancreatic invasion (P = 0 001),
and perineural invasion (P < 0 001) were significantly differ-
ent between the two groups (Table 3). On the other hand,
there were no significant differences in gender, age, jaundice,
preoperative biliary drainage, serum CA19-9 value, operative
time, intraoperative bleeding, blood transfusion, type of
operation, pancreatic fistula, delayed gastric emptying, tumor
differentiation, venous invasion, duodenal invasion, and R
status. There was no significant difference in the number of
lymph nodes between the two groups (data not shown).
Therefore, the extent of lymph node dissection was almost
equivalent. In a multivariate analysis, a higher incidence of
lymphatic invasion was the only independent risk factor for
early recurrence (odds ratio [OR]: 5.77, 95% confidence
interval [CI]: 1.12–29.68, P = 0 036) (Table 3).

Disease-free survival of patients with a higher incidence
of lymphatic invasion (ly≥ 2) was significantly worse com-
pared with that of patients with a lower incidence of lym-
phatic invasion (ly< 2) (P < 0 001) (Figure 2(a)). Similarly,
overall survival of patients with a higher incidence of lym-
phatic invasion (ly≥ 2) was significantly worse compared
with that of patients with a lower incidence of lymphatic
invasion (ly< 2) (P < 0 001) (Figure 2(b)). In patients with a
lower incidence of lymphatic invasion, the disease-free 1-,
3-, and 5-year survival rates and the overall 1-, 3-, and

5-year survival rates were 87.0%, 77.8%, and 70.2% and
95.7%, 83.6%, and 80.4%, respectively. In patients with a
higher incidence of lymphatic invasion, the disease-free
1-, 3-, and 5-year survival rates and the overall 1-, 3-,
and 5-year survival rates were 46.7%, 11.6%, and 11.6%
and 66.7%, 24.7%, and 24.7%, respectively.

4. Discussion

Many studies of prognostic factors for distal cholangiocar-
cinoma have been reported, such as lymph node metastases
[4, 5], surgical margin [6, 7], tumor differentiation [8, 9], T
factor [10, 11], lymphatic invasion [12, 13], venous invasion
[14, 15], pancreatic invasion [16, 17], and perineural inva-
sion [15, 18]. To date, the prognostic factors have not yet
been defined. Kiriyama et al. [5] reported that the total lymph
node count (TLNC) significantly affected survival and that a
large number of TLNC could prevent the migration of
involved nodes. Similarly, they reported that the number of
involved nodes was a significant prognostic factor.

In this study, we showed that the overall survival
time was not significantly different between patients with
early recurrence and patients who did not undergo resection
(P = 0 5688). Analyzing patients with early recurrence might

Table 2: Location of the first recurrence site.

Early recurrence
(n = 16)

Late recurrence
(n = 8) P value

Lymph node 8 (50%) 2 (25%) 0.388

Liver 6 (38%) 3 (38%) 0.999

Local 5 (31%) 3 (38%) 0.999

Peritoneum 6 (38%) 1 (13%) 0.352

Lung 2 (13%) 2 (25%) 0.578
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Figure 1: Overall survival for 3 groups (unresectable (n = 33), early
recurrence (n = 16), and late and no recurrence (n = 45)).
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help to avoid unnecessary surgery or to suggest the necessity
of adjuvant therapy. Several reports have been published
concerning the recurrence of distal cholangiocarcinoma.

Woo et al. [19] reported that lymph node involvement was
the only significant factor of recurrence in extrahepatic distal
cholangiocarcinoma. Lymph node involvement is considered

Table 3: Univariate and multivariate analyses of risk factors for postoperative early recurrence.

Univariate Multivariate
Early recurrence

(n = 16)
Late or no recurrence

(n = 45) P value Odds ratio 95% CI P value

Gender
Male 12 29 0.544

Female 4 16

Age (yr)
≥70 11 21 0.129

<70 5 24

Jaundice
Yes 14 32 0.312

No 2 13

Preoperative biliary drainage
Yes 15 40 0.999

No 1 5

CA19-9 (U/ml)
≤100 9 34 0.146

>100 7 11

Operative time (min)
≥420 12 22 0.071

<420 4 23

Bleeding (ml)
≤1000 8 25 0.702

>1000 8 20

Transfusion
Yes 6 12 0.415

No 10 33

Type of operation

PD 3 2 0.139

SSPPD 6 14

PPPD 7 29

Pancreatic fistula
Yes 8 23 0.939

No 8 22

Delayed gastric emptying
Yes 1 2 0.999

No 15 43

Lymph node metastases
Positive 10 9 0.002 3 0.66–13.44 0.158

Negative 6 36

Differentiation

Papillary 1 5 0.059

Well 6 31

Moderately 7 7

Poorly 2 2

Lymphatic invasion
ly< 2 6 40 <0.001 5.77 1.12–29.68 0.036

ly≥ 2 10 5

Venous invasion
v< 2 16 41 0.565

v≥ 2 0 4

Pancreatic invasion
panc< 2 7 39 <0.001 1.41 0.23–8.79 0.713

panc≥ 2 9 6

Perineural invasion
pn< 2 5 36 <0.001 2.78 0.53–14.5 0.226

pn≥ 2 11 9

Duodenal invasion
du< 2 14 41 0.648

du≥ 2 2 4

R status
R0 13 44 0.052

R1 3 1

CI: confidence interval.
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a risk factor for recurrence with a similar survival rate and
such a poor prognostic factor that an operation might not
be indicated at all. Clinicians mostly depend on pathologic
findings for an analysis of recurrence and survival; therefore,
there is an incentive to predict lymph node involvement
preoperatively. Noji et al. reported that a computed
tomography (CT) scan is not ineffective for assessing sur-
gical indication based on paraaortic lymph node size and
morphology in patients with biliary carcinoma [20]. A
previous study reported that fluorodeoxyglucose positron
emission tomography (FDG-PET) was useful for predicting
lymph node metastasis [21], and lymph node metastasis
detected on 18F-FDG PET/CT had a positive correlation
with 1-year recurrence after surgical resection in patients
with peripheral intrahepatic cholangiocarcinoma [22]. It
may be useful for diagnosing lymph node involvement pre-
operatively and avoiding unnecessary operation. Fouquet
et al. [23] reported that perineural invasion was a predictor
of early recurrence in patients with pancreatic head adeno-
carcinoma. Woo et al. [19] identified venous invasion and
perineural invasion as risk factors for recurrence of ampul-
lary carcinoma after radical resection. However, very few
studies have focused on the early recurrence of distal cholan-
giocarcinoma. To our knowledge, our study is the first to
evaluate the early recurrence of distal cholangiocarcinoma.

Our study showed that a higher incidence of lymphatic
invasion is an independent predictor of early recurrence,
and the disease-free survival and overall survival of patients
with a higher incidence of lymphatic invasion were signifi-
cantly worse than those of patients with a lower incidence
of lymphatic invasion (P < 0 001). Therefore, we hypothesize
that the survival of patients with a higher incidence of lym-
phatic invasion might be beneficially influenced by adjuvant
chemotherapy at an early stage after curative surgery. Of
32 patients with lymphatic invasion (ly> 1), 17 patients

(53.1%) had lymph node involvement, and this was similar
to the higher incidence of lymphatic invasion (9/15; 60%).
Hence, we suggest that lymphatic invasion is strongly associ-
ated with lymph node involvement. In addition, Aoyama
et al. [24] reported that lymphatic invasion was associated
with liver metastasis in pancreatic cancer patients. In our
study, of 32 patients with lymphatic invasion (ly> 1), 9
patients (28.1%) had liver metastasis, compared with none
of 29 patients without lymphatic invasion (P = 0 002). Our
results support those of a previous report of the correlation
between liver metastasis and lymphatic invasion; therefore,
lymphatic invasion must be considered a precursor of occult
tumors. Considering these results, lymphatic invasion has the
potential to be a predictor of early recurrence after curative
resection, and those with lymphatic invasion might benefit
from adjuvant therapy.

For resectable cholangiocarcinoma, curative surgery is
vital. Because, however, the ability of surgery to improve
the recurrence and survival rates is limited, we expect to treat
patients with adjuvant therapy, similar to the treatment for
other gastrointestinal cancers [25–29]. A retrospective study
from a single institution that compared results to those of a
historical series showed that adjuvant gemcitabine plus S-1
chemotherapy improved 5-year survival (P < 0 001) [30].
The multivariable analysis revealed that the use of postoper-
ative adjuvant chemotherapy (hazard ratio [HR]=2.82, 95%
CI: 1.53–5.22, P < 0 001) and surgical margin (HR=2.49,
95% CI: 1.37–4.52, P = 0 003) are independent prognostic
factors. A randomized controlled study reported postopera-
tive adjuvant chemotherapy for pancreaticobiliary carcinoma
[31]. The 5-year survival rate of patients with gallbladder
carcinoma in a chemotherapy group that received mitomycin
C and 5-fluorouracil after surgery was significantly different
from that of the surgery-alone group (P = 0 0367). In
addition, classifying the type of curability as curative or
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Figure 2: Disease-free survival and overall survival for two categories (lower incidence (ly< 2) and higher incidence (ly≥ 2)).
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noncurative, we showed that the 5-year survival rate of
patients with gallbladder carcinoma after noncurative resec-
tion was significantly different from that of the surgery-
alone group (P = 0 0226). However, there was no significant
difference in survival of patients with other types of carci-
noma (pancreas, bile duct, and ampulla of Vater) between
curative and noncurative resection. Therefore, the efficiency
of postoperative adjuvant chemotherapy for pancreaticobili-
ary carcinoma without gallbladder carcinoma after noncura-
tive resection was not shown. In a randomized controlled
trial for periampullary cancer, the European Study Group
of Pancreatic Cancer (ESPAC-3) showed that there was
no significant difference between the chemotherapy (gem-
citabine and fluorouracil + folinic acid) group and the obser-
vation group (HR=0.86, 95% CI: 0.66–1.11, P = 0 25) [32].
On the other hand, a multivariable analysis revealed that
chemotherapy was an independent prognostic factor
(HR=0.75, 95% CI: 0.57–0.98, P = 0 03). In addition, the
BILCAP multicenter prospective, randomized controlled
phase III trial in the United Kingdom is being conducted
to define the role of adjuvant chemotherapy—oral fluoro-
pyrimidine (capecitabine)—for biliary tract cancer after
curative surgical resection [33]. Adjuvant chemotherapy
with capecitabine in biliary tract cancer has been shown to
improve overall survival. This multidisciplinary manage-
ment may be a valid option to help improve overall sur-
vival and will become a standard of care. Therefore,
attention must be paid to these results in the future.

In our study, a higher incidence of lymphatic invasion
was an independent factor for early recurrence. Therefore,
administering the optimal adjuvant therapy for distal chol-
angiocarcinoma might be significantly beneficial. However,
our study is limited because the number of patients is
small and it is a retrospective, nonrandomized study. To
our knowledge, there is currently no established treatment
strategy after surgery for distal cholangiocarcinoma. A
study with a large number of patients with distal cholan-
giocarcinoma is required to elucidate the risk factors for
early recurrence. Additionally, a well-designed randomized
controlled trial is needed to determine the survival benefit
by adjuvant therapy.

5. Conclusion

Many studies have reported that the presence of lymph node
involvement is a significant prognostic factor after curative
resection of distal cholangiocarcinoma. However, predictors
of early recurrence after resection for distal cholangiocarci-
noma remain unclear, because few studies have focused on
early recurrence in resectable distal cholangiocarcinoma.
Recognizing the predictive factors of early recurrence, which
cannot be detected preoperatively, we might confer an addi-
tional survival benefit by allowing for treatment adjustments
in the early postoperative stage. Our study showed that a
higher incidence of lymphatic invasion was associated with
early recurrence with poor disease-free survival and overall
survival. Thus, it is a useful predictor of early recurrence after
surgical resection for distal cholangiocarcinoma.
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