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Abstract

Background Surgical resection in patients with extrahepatic cholangiocarcinoma (EHCC) with paraaortic lymph
node metastasis (PALNM) remains controversial. The objective of this study was to investigate the prognostic impact
of PALNM in resected EHCC.

Methods The present retrospective study included 410 patients, including 16 patients with PALNM, who underwent
surgical resection of EHCC between September 2002 and December 2018. These were compared to 9 patients in
whom EHCC was not resected due to PALNM. The clinicopathological features and survival outcomes were
investigated to identify the prognostic factors in resected EHCC.

Results The overall survival in the resected patients with PALNM was significantly better than that in unresected
patients (median survival time [MST] 33.7 vs. 16.7 months, p=0.009) and was not significantly worse than that of
patients with regional lymph node metastasis (LNM) (MST 33.7 vs 36.0 months, p=0.278). The multivariate analysis
identified age > 70 years, male sex, tumor location (perihilar), residual tumor status, histological grade, microscopic
venous invasion, and regional LNM as independent prognostic factors.

Conclusions There was no significant difference in survival between the resected patients with PALNM and patients
with regional LNM, and PALNM was not a significant prognostic factor in the multivariate analysis. Surgical
resection may be considered an acceptable approach for EHCC with PALNM in selected patients.

Introduction

Cholangiocarcinoma most commonly occurs in Asian
countries, and the prevalence and number of deaths due to
cholangiocarcinoma are increasing [1, 2]. Surgical resec-
tion for extrahepatic cholangiocarcinoma (EHCC, includ-
ing perihilar and distal cholangiocarcinoma) only offers the
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chance of cure. However, the survival outcomes of patients
with EHCC remains poor due to prognostic factors such as
nodal metastasis [3-6] or positive resection margins [4—6].
The rate of regional lymph node metastasis (LNM) in
EHCC was reported to be 40-53% [3-5, 7], and LNM has
been established as a critical prognostic factor [3-6].
Although the relationships between the number of LNMs,
site, metastasis rate, and prognosis have been reported, the
best strategy for EHCC with LNM is still unclear [5] [8].

The paraaortic lymph nodes (PALNS5) are the final nodes
in the abdominal lymphatic system from the biliary duct
[9, 10]. Paraaortic lymph node metastasis (PALNM) is
associated with a poor prognosis [7] and corresponds to
distant metastasis (M1) in the TNM classification [11].
However, some previous studies reported long-term
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survival, even in cholangiocarcinoma patients with
PALNM (3] [7]. Intraoperative sampling of the PALNs in
laparotomy becomes the last resort for the diagnosis of
PALNM, because preoperative imaging studies are not
sufficiently sensitive for the diagnosis of PALNM [12].
Although the feasibility of PALN sampling by laparoscopy
was reported in recent study [13], the usefulness of staging
laparoscopy in EHCC is unclear, and laparoscopic sam-
pling of PALNS is not generally acceptable. The indication
of surgical resection for the patients in whom PALNM is
intraoperatively diagnosed in EHCC is controversial.
Although the prognostic impact of PALNM was reported in
some previous studies [3] [14] [15], they included other
types of biliary tract cancer, which have different survival
outcomes [16, 17]. There is little established evidence on
surgical resection for patients with PALNM in pure EHCC.

The present study retrospectively evaluated the clini-
copathological features and long-term outcomes in EHCC
patients after resection in order to investigate the prog-
nostic impact of PALNM.

Methods
Patients

A retrospective review was conducted using a prospec-
tively collected database of 418 patients who underwent
surgical resection for EHCC in Shizuoka Cancer Center
between September 2002 and December 2018. Among
these, 8 cases with data missing were excluded. The
remaining 410 patients were included in the analyses. Nine
patients in whom the tumor was unresected because
laparotomy revealed PALNM were included in the unre-
sectable (UR) group. The present study was approved by
the institutional review board of the Shizuoka Cancer
Center (Number J2019-179-2019-1-3), and the need for
patient consent was waived because of its retrospective
nature.

The preoperative evaluation and surgical
procedures

The preoperative assessment to determine the tumor status,
resectability, and surgical planning was performed using
multidetector-row computed tomography (MDCT), ultra-
sonography, and cholangiography via either an endoscopic
or percutaneous transhepatic procedure. Other imaging
approaches, including magnetic resonance imaging and
positron emission tomography, were performed in selected
patients when needed [18]. Patients with obviously swollen
or bed-shaped PALN on preoperative imaging were
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diagnosed with massive PALNM and were not considered
candidates for surgical resection.

On laparotomy, PALNs were routinely sampled from
the aortocaval lymphatic tissue located below the left renal
vein and intraoperatively examined by frozen section. In
our institution, a positive result of frozen PALN was not a
contraindication for surgical resection. Surgeons made the
decision to perform surgical resection with consideration of
tumor extension and patients’ general condition. System-
atic dissection of PALN was not usually performed. Our
standard surgical procedures for EHCC, which include
hepatobiliary resection, pancreatoduodenectomy (PD), and
hepato-pancreatoduodenectomy (HPD), were reported in
our previous reports [18—-20]. Combined vascular resection
and reconstruction were performed depending on the tumor
extension [18]. When frozen sections of bile duct margin
were positive, additional resection, including bile duct
resection, hepatectomy, or PD, was considered.

The histopathological evaluation

All specimens were prepared in the usual manner for a
microscopic examination with hematoxylin—eosin staining.
The pathological findings were reported by an experienced
pathologist (K.S) according to the Japanese standardized
rules for biliary tract cancers [21], and TNM classifications
were relabeled according to the UICC TNM classification
(8th edition) [11]. Histological grade, lymphatic invasion,
microscopic venous invasion (MVI), perineural invasion,
arterial invasion, portal vein invasion, regional LNM, and
PALNM were reported. N Category was classified
according to the UICC grading system [11]: pNO, no
regional LNM; pNI1, metastasis in 1-3 regional lymph
nodes; and pN2, metastasis in 4 or more regional lymph
nodes. The residual tumor status (R) at the surgical margins
was defined as follows: RO, no residual tumor cell or car-
cinoma in situ at the ductal margin; R1, invasive carcinoma
at the ductal stump or exfoliation margin.

Follow-up and definition of recurrence

In principle, adjuvant chemotherapy was not performed for
patients who received RO resection, with the exception of
patients who participated in some clinical trials [22, 23].
Patients who underwent with R1 resection or resection with
PALNM generally received adjuvant therapy. Unresected
patients with PALNM received systemic chemotherapy, if
appropriate. Follow-up examinations, including laboratory
tests, measurement of tumor markers, and CT, were con-
ducted at 3-6-month intervals. Tumor recurrence was
confirmed based on radiological findings or histological
evidence. Patients with recurrent disease underwent sys-
temic chemotherapy, if appropriate.
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Table 1 Clinicopathological features in resected extrahepatic cholangiocarcinoma

n =410
Age (years)* 72

(37-87)
Sex: male/female 307 (75%)/103 (25%)
CA19-9 (unit/ml) * 39

(2-58,444)

Tumor location: perihilar/distal

Surgical procedure: PD/Hx/HPD
Hepatic artery resection and reconstruction
Portal vein resection and reconstruction
Residual tumor status: RO/R1
Histological grade: well/mod/others
Lymphatic invasion

MVI

Perineural invasion

Hepatic artery invasion

Portal vein invasion

The number of dissected lymph nodes *
Regional LNM

The number of sampled or dissected PALNs *

PALNM

209 (51%)/201 (49%)
173 (42%)/162 (40%)/75 (18%)
58

(14%)

66

(16%)

361 (88%)/49 (12%)
130 (32%)/224 (55%)/56 (13%)
305

(74%)

169

(41%)

352

(86%)

43

(10%)

61

(15%)

19

(2-75)

170

(41%)

1

(0-33)

16

(3.9%)

CA carbohydrate antigen, PD pancreatoduodenectomy, Hx hepatectomy with extrahepatic bile duct resection, HPD hepato-pancreatoduo-
denectomy, well well-differentiated adenocarcinoma, mod moderately differentiated adenocarcinoma, MVI microscopic venous invasion, LNM
lymph node metastasis, PALN paraaortic lymph node, PALNM paraaortic lymph node metastasis

“Median (range)

Statistical analyses

All continuous variables were expressed as the median and
range. Fisher’s exact test was used for comparisons
between the categorical variables. The Mann—Whitney U-
test was used for comparisons between continuous vari-
ables. Overall survival (OS) rates were analyzed using the
Kaplan—-Meier method, and the log-rank test was used to
evaluate statistical significance. The cutoff value for age
was determined based on the minimum p value approach.
The cutoff values for the carcinoembryonic antigen (CEA)

and carbohydrate antigen (CA) 19-9 levels were decided
by the upper limit of the institutional standard levels
(CEA > 5.0 ng/mL, CA19-9 > 37 U/mL). Variables with
a p value of <0.05 in a univariate analysis were included in
a multivariate Cox proportional hazards regression analysis
to identify prognostic factors for OS. P values of <0.05
were considered to indicate statistical significance. All
statistical analyses were performed using EZR (Saitama
Medical Center, Jichi Medical University, Saitama, Japan)
[24].
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Fig. 1 a Kaplan—Meier curves for overall survival in 384 resected patients without paraaortic lymph node metastasis (PALNM), 16 resected
patients with PALNM, and 9 unresected patients. b Kaplan—-Meier curves for overall survival according to pN classification. PALNM,
paraaortic lymph node metastasis, R-LNM regional lymph node metastasis.
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Results

The clinicopathological features of the resected
patients

Table 1 shows the clinicopathological features of the 410
resected patients with EHCC.

PALNSs in 63 patients were not examined pathologically,
because no PALNs were found intraoperatively or the
sampled specimen contained no lymph nodes. PALNM
was identified in 16 (3.9%) patients (7 with perihilar
cholangiocarcinoma and 9 with distal cholangiocarci-
noma). The median number of PALNM lesions was 1
(range 1-11). Among them, 12 patients were diagnosed
based on the intraoperative frozen section examinations,
and 4 patients were diagnosed based on the postoperative
re-examinations of paraffinized specimens, despite the
negative results of frozen specimens. Four patients with
PALNM underwent systemic PALN dissection at the sur-
geons’ discretion, and no patient without PALNM under-
went systemic PALN dissection. All 16 patients with
PALNM had regional LNM: pN1 (n=5), pN2 (n=11).
Regarding the rate of postoperative complications (Cla-
vien—Dindo > grade Illa [25]), there was no significant
difference between the resected patients without PALNM
and those with PALNM (62% vs. 56%, p=0.794). All 10
patients with postoperative mortality were included among
the patients without PALNM.
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Postoperative (adjuvant) therapy and treatment
after recurrence

Among the 16 resected patients with PALNM, 11 (69%)
underwent adjuvant therapy as follows: gemcitabine-based
chemotherapy (n=8), S-1-based chemotherapy (n=2), or
fluorouracil with radiotherapy (n=1). Among the remaining
394 patients, 54 (14%) patients underwent adjuvant
chemotherapy as follows: chemoradiotherapy (n=24), S-1
(n=15), gemcitabine (n=6), or others (n=9).

Recurrence was found in 207 (50%) patients. Che-
motherapy or radiotherapy after recurrence was performed
for 117 patients, whereas 15 underwent resection for
recurrent disease, 62 received no anticancer treatment, and
13 were lost to follow-up. In the 9 UR patients, 6 patients
underwent gemcitabine-based chemotherapy, 1 patient
underwent S-1, and 2 patients did not receive
chemotherapy.

The survival outcomes and prognostic factors

The median follow-up period was 50.7 (1.9-195.3) months
for the censored cases. Figure 1a shows the OS rates of 394
resected patients without PALNM, 16 resected patients
with PALNM, and 9 patients in the UR group. The OS in
the resected patients with PALNM was significantly worse
than that in patients without PALNM (median survival
time [MST] 33.7 vs. 56.0 months, p=0.010) and was sig-
nificantly better than that in the UR group (MST 33.7 vs.
16.7 months, p=0.009). Two patients with PALNM
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Table 2 Uni- and multivariate analyses of prognostic factors in resected extrahepatic cholangiocarcinoma
Univariate analysis Multivariate analysis
n =410 MST (month) P value® HR 95% CI P value*

Age: years <70 156 71.7 0.005 1 (Reference) 0.003
>70 254 453 1.57 1.17-2.10

Sex Male 307 454 0.002 1.71 1.20-2.44 0.003
Female 103 n.a 1 (Reference)

CA19-9: units/ml <37 200 71.0 0.002 1 (Reference) 0.065
>37 210 423 1.30 0.98-1.73

Tumor location Perihilar 209 46.3 0.036 1.46 1.08-1.97 0.015
Distal 201 69.0 1 (Reference)

Residual tumor status RO 361 60.4 <0.001 1 (Reference) 0.038
R1 49 36.0 1.50 1.02-2.20

Histological grade Well 130 102.7 <0.001 1 (Reference) <0.001
Others 280 46.7 1.71 1.24-2.35

Lymphatic invasion Absent 105 86.3 <0.001 1 (Reference) 0.668
Present 305 44.7 1.09 0.74-1.60

MVI Absent 241 80.6 <0.001 1 (Reference) 0.006
Present 169 36.0 1.52 1.13-2.05

Perineural invasion Absent 58 n.a <0.001 1 (Reference) 0.102
Present 352 454 1.57 0.91-2.68

Hepatic artery invasion Absent 367 56.6 0.005 1 (Reference) 0.822
Present 43 25.0 1.05 0.67-1.65

Portal vein invasion Absent 349 56.9 0.006 1 (Reference) 0.299
Present 61 349 1.24 0.83-1.84

Regional LNM Absent 240 80.6 <0.001 1 (Reference) <0.001
Present 170 349 1.68 1.25-2.27

PALNM Absent 394 56.0 0.010 1 (Reference) 0.478
Present 16 33.7 1.26 0.67-2.35

MST median survival time, HR hazard ratio, CI confidence interval, CA carbohydrate antigen, Well well-differentiated adenocarcinoma, MVI
microscopic venous invasion, LNM lymph node metastasis, PALNM paraaortic lymph node metastasis, n.a. not available

Log-rank test
ICox proportional hazards model

survived for 5 years after resection, whereas no patient in
the UR group survived for more than 3 years after surgery.
Figure 1b shows the OS rates according to pN classifica-
tion. The OS in the patients with pN1 (MST 39.8 months)
or pN2 (MST 27.9 months) was not significantly different
to that in patients with PALNM (pN1 vs. PALNM,
p=0.168, pN2 vs. PALNM, p=0.895).

Table 2 shows the results of univariate and multivariate
analyses to identify the prognostic factors for OS in 410
resected patients. The multivariate analysis identified an
age > 70 years, male sex, tumor location (perihilar),
residual tumor status (R1), histological grade (other than
well-differentiated adenocarcinoma), MVI, and regional
LNM as independent prognostic factors. In the multivariate

analysis, PALNM was not an independent prognostic fac-
tor for OS in patients with EHCC.

The association between recurrence patterns

Table 3 shows the clinicopathological features and patterns
of recurrence between resected patients with pNO, regional
LNM, and PALNM. The rate of MVI in patients with
PALNM (75%) was significantly higher than that in
patients with pNO (33%, p=0.002) and tended to be higher
than that in patients with regional LNM (51%, p=0.071).
The rate of lymph node recurrence in the patients with
PALNM (56%) was significantly higher than that in
patients with pNO (4.2%, p<0.001), and that in patients
with regional LNM (19%, p=0.003).
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Table 3 Comparisons of clinicopathological features and recurrence pattern between pNO, regional LNM, and PALNM

Nodal status p value
pNO R-LNM PALNM pNO vs. R-LNM R-LNM vs. PALNM
(n = 240) (n = 154) (n=16)
Age * 71 (37-87) 72 (40-85) 70 (57-78) 0.546 0.147
Sex: male 179 (75%) 118 (77%) 10 (63%) 0.719 0.229
CA19-9 (units/ml) * 36.0 (2-5724) 44.5 (2-58,444) 121.5 (2-4923) 0.028 0.257
Tumor location: perihilar 125 (52%) 77 (50%) 7 (44%) 0.757 0.794
Residual tumor status: R1 24 (10%) 19 (12%) 6 (38%) 0.509 0.016
Histological grade: well 81 (34%) 47 (31%) 2 (13%) 0.582 0.157
Lymphatic invasion 145 (60%) 144 (94%) 16 (100%) <0.001 0.601
MVI 79 (33%) 78 (51%) 12 (75%) <0.001 0.071
Perineural invasion 189 (79%) 148 (96%) 15 (94%) <0.001 0.506
Hepatic artery invasion 20 (8.3%) 22 (14%) 1 (6.3%) 0.067 0.700
Portal vein invasion 31 (13%) 28 (18%) 2 (13%) 0.192 0.740
Recurrence patterns
Liver 40 (17%) 32 (21%) 1 (6.3%) 0.350 0.315
Lung 9 (3.8%) 8 (5.2%) 2 13%) 0.613 0.239
Lymph node 10 (4.2%) 30 (19%) 9 (56%) <0.001 0.003
Local 38 (16%) 28 (18%) 0 (0%) 0.581 0.077
Peritoneal 19 (7.9%) 23 (15%) 3 (19%) 0.031 0.715

PNO, pathological no lymph node metastasis, R-LNM regional lymph node metastasis, PALNM paraaortic lymph node metastasis, CA carbo-
hydrate antigen, well well-differentiated adenocarcinoma, MVI microscopic venous invasion

“Median (range)

Details of resected and UR patients with PALNM

Table 4 shows the clinical features and survival outcome in
patients with PALNM. Among the 16 resected patients, 3
underwent HPD, and 2 underwent left or right trisec-
tionectomy with caudate lobectomy. All resected patients
were < 80 years old, and there were no cases of combined
vascular resection. Among the 9 unresected patients, 4
were planned to receive HPD, and 3 were planned to
receive left trisectionectomy with combined vascular
resection. Two unresected patients who were planned to
receive PD were over 80 years old. The rate of comor-
bidities (including hypertension, diabetes mellitus, and
heart disease) in the resected patients with PALNM was
not significantly different from that in the UR patients
(38% vs. 33%, p=1.000). The indocyanine green retention
rates at 15 min in the resected patients with PALNM were
not significantly different from that in the UR patients
(10.9% [7.0-16.0] vs. 16.5% [8.7-23.0], p=0.175), and the
future liver remnant volume in the resected patients with
PALNM was also not significantly different from that in
the UR patients (445 [371-918] ml vs. 515 [253-857] ml,
p=0.852).
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Discussion

The present study aimed to investigate the prognostic
impact of PALNM in patients with resected EHCC. The
results showed that the OS in resected patients with
PALNM was significantly better than that in the UR group,
and 2 patients with PALNM survived for 5 years after
resection. There was no significant difference between the
OS in resected patients with PALNM and the OS in
patients with regional LNM. PALNM was not a significant
prognostic factor in the multivariate analysis. Surgical
resection may therefore be considered acceptable for
EHCC patients with PALNM in selected cases.

Surgical resection for patients with PALNM has been
controversial in other carcinomas, and there have been
reports of a relatively good survival with surgical resection
[26-28]. In biliary carcinoma, some previous studies
showed that survival of the patients with PALNM was
comparable to that of the patients with regional LNM [3]
[14], which is indicated for surgical resection. PALNM was
not reported as an independent prognostic factor in previ-
ous reports [3] [29], as with the current study. In addition,
Kitagawa et al. [7] reported that 2 cases with PALNM
survived for more than 5 years and the 5-year survival rate
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Table 4 Clinical features and survival outcomes in resected and unresected patients with PALNM

Resected Age Sex Tumor location CA19-9 (units/ml) Surgical procedure Follow-up (months)
1 57 F Perihilar 4923 L2S1 42, dead
2 62 F Distal 9 PD 126, alive
3 70 M Distal 12 PD 36, dead
4 78 M Distal 125 PD 30, dead
5 60 M Distal 30 PD 17, dead
6 72 M Distal 113 PD 71, dead
7 59 F Perihilar 2 HPD 37, dead
8 67 M Perihilar 311 HPD 7, dead

9 73 F Perihilar 3817 HPD 34, dead
10 58 M Perihilar 318 R3S1 7, alive
11 78 M Distal 118 PD 4, dead
12 68 M Perihilar 581 R2S1 29, dead
13 74 F Perihilar 229 R2S1 9, dead
14 72 M Distal 1657 PD 33, dead
15 74 M Distal 2 PD 12, alive
16 70 F Distal 19 L3S1 11, alive
Unresected Age Sex Tumor location CA19-9 (units/ml) Planned surgical procedure Follow-up (months)
1 73 M Distal 28 HPD 28, dead
2 69 M Distal 151 HPD 7, dead

3 60 F Perihilar 119 L3S1 + HAR 24, dead
4 63 M Perihilar 77 HPD 35, dead
5 68 F Perihilar 704 L3S1 + HAR + PVR 16, dead
6 80 M Distal 63 PD 29, dead
7 61 F Distal 1202 HPD 11, dead
8 77 M Perihilar 679 L3S1 + HAR 2, dead

9 84 M Distal 20 PD 5, dead

PALNM paraaortic lymph node metastasis, CA carbohydrate antigen, L2S/ left hepatectomy with caudate lobectomy, L3S1 left trisectionectomy
with caudate lobectomy, PD pancreatoduodenectomy, HPD hepato-pancreatoduodenectomy, R3S/ right trisectionectomy with caudate lobec-
tomy, R2SI right hepatectomy with caudate lobectomy, HAR hepatic artery resection and reconstruction, PVR portal vein resection and

reconstruction

of patients with PALNM was 12.3%. The 5-year survival
rate in resected patients with PALNM was 16.2% in the
present study, and their OS was significantly better than
that in the UR group. There have been no reports com-
paring the survival outcomes of resected and unresected
patients with PALNM in EHCC. This study may suggest
the efficacy of surgical resection for EHCC with PALNM,
except for cases of tumor with massive PALNM that are
preoperatively diagnosed.

Although the OS in patients with PALNM was not
significantly worse than that in patients with regional
LNM, the survival outcome was unsatisfactory as with that
in pN2 patients. The current study showed that the rates of
lymph node recurrence and MVI, which was identified as
an independent prognostic factor, were extremely high in
patients with regional LNM and PALNM. These results
may suggest the difficulty in controlling micrometastasis

via lymphovascular system only by surgery. Although 2 of
4 patients with systemic PALN dissection survived for
5 years after resection in the current study, the survival
benefit of systemic PALN dissection in EHCC remains
unclear [7]. It is thus necessary to develop effective peri-
operative chemotherapy to improve the survival of EHCC
patients with extensive LNM. However, the evidence to
support adjuvant chemotherapy for biliary duct carcinoma
is poor. All 4 randomized controlled trials on adjuvant
chemotherapy failed to show a survival benefit [22, 30-32],
and an optimal regimen remains to be unestablished. Two
ongoing randomized phase III trials of adjuvant
chemotherapy for patients with biliary tract cancer are
expected to improve survival outcomes [23] [33].

In the present study, the resected patients with PALNM
underwent postoperative chemotherapy in principle. The
indication for surgical resection should be determined
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based on whether or not patients with PALNM would have
good chance of receiving chemotherapy after surgery.
Elderly patients or those with serious comorbidities were
thus considered ineligible for resection. Patients who had
needed highly invasive surgery such as extended hepatec-
tomy with vascular resection and reconstruction were also
considered ineligible for surgical resection. Sampling of
PALN may be useful for determining surgical indications
for fragile patients who are unable to receive postoperative
chemotherapy.

The present study was associated with some limitations,
including its retrospective nature and single-institution
setting with a limited number of patients with PALNM.
Another limitation was that the frequency of PALNM
might have been underestimated, as PALNM was only
assessed by sampling and not lymph node dissection. Pa-
tients with locally advanced EHCC who needed to undergo
HPD or combined vascular resection might have been
deemed unresectable when the intraoperative sampled
PALNs were positive for cancer. This might have led to
selection bias concerning surgical resection in patients with
PALNM. The subjects in the present study were only
patients who had been diagnosed intraoperatively, as the
patients with massive PALNM detected on preoperative
imaging were excluded.

In conclusion, the survival of patients with resected
PALNM was significantly better than that of the UR group.
There was no significant difference in OS between resected
patients with PALNM and patients with regional LNM.
Although established adjuvant chemotherapy is expected to
develop, surgical resection may be acceptable for selected
patients with PALNM.
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