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Abstract

Background The prognosis of pancreatic cancer patients

with metastatic para-aortic lymph node (PALN) has been

reported to be extremely poor. In general, PALN metastasis

has been considered as a contraindication for pancreatic

resection. The aim of this study was to reevaluate the post-

operative prognostic value of PALN metastasis in pancreatic

cancer and to determine the validity of pancreatic surgery.

Methods Retrospective multicenter analysis of 882

patients who have undergone curative-intent pancreatic

resection with pathological evaluation of PALNs for pan-

creatic ductal adenocarcinoma between 2001 and 2012 was

conducted. Clinicopathological data and outcomes were

evaluated with univariate and multivariate analysis.

Results In total, 102 (12.4 %) patients had positive

metastasis in PALN. Patients with metastatic PALN had

significantly poorer survival than those without (17 vs.

23 months; p\ 0.001). Multivariable analysis of 822

patients identified adjuvant chemotherapy, primary tumor

status, regional lymph node metastasis, portal vein inva-

sion, pre- and post-operative serum CA19-9 levels, and

tumor grade as independent prognostic factors. In contrast,

PALN metastasis did not have a significant prognostic

value. Furthermore, the multivariate prognostic analysis in

patients with PALN metastasis revealed that adjuvant

chemotherapy and the number of metastatic PALN were

significantly associated with long-term survival. Lung

metastasis as initial recurrence was observed more often in

patients with PALN metastasis in comparison with those

without.

Conclusions Some pancreatic cancer patients with meta-

static PALN may survive for longer than expected after

pancreatectomy. Adjuvant chemotherapy and the number

of metastatic PALN were critical factors for long-term

survival of those patients.
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Introduction

Pancreatic cancer has been increasing in incidence, and it is

one of leading causes of cancer-related deaths worldwide

[1, 2]. Despite significant progress in the treatment, the

overall survival of patients remains extremely poor [3, 4].

Although surgery offers the only chance for cure or long-

term survival, the majority of patients were found to be

unresectable at diagnosis [5–7]. Common reasons for un-

resectability include vascular invasion excluding limited

portal vein invasion that can be reconstructed, distant

lymph node metastases, hepatic metastases, peritoneal

metastases, and extra-abdominal metastases including

pulmonary metastases. These surgical indications have not

been much changed for many years [5, 8].

According to the TNM classification for pancreatic

cancer, para-aortic lymph node (PALN) is regarded as

distant lymph node and PALN metastasis is classified as

distant metastasis [9, 10]. Therefore, if PALN metastasis

in pancreatic cancer is suspected by preoperative images

or defined by intraoperative pathological examination,

pancreatic surgery is generally contraindicated. In fact,

several previous studies have emphasized that the patients

with metastatic PALN often had early recurrence after

surgery and had extremely poor survival [11–16].

Therefore, they concluded that surgical resection did not

provide survival benefit in such patients. They also dis-

cussed the need for adjuvant treatment or alternative

therapeutic strategies for longer survival. However, the

number of clinical studies on this issue is limited and the

number of patients evaluated in each study is relatively

small. Thus, there is limited clinical evidence that PALN

metastasis without other distant metastasis is an absolute

contraindication to pancreatic resection. In addition, due

to treatment advancement including the introduction of

new chemotherapeutic agents for pancreatic cancer, we

occasionally see unexpected favorable outcome in daily

clinical practice [17–20]. Therefore, pancreatic surgery

may provide survival benefits to patients with PALN

metastasis in some cases.

To address various clinical questions in the surgical

treatment for pancreatic cancer including surgical

indication, postoperative complications, as well as pre-

dictions of recurrence and prognosis, we have recently

established a common database of seven high-volume

surgical centers in Japan (Multicenter Study Group of

Pancreatobiliary Surgery: MSG-PBS). By using this

large-scale database, we reevaluate the postoperative

prognosis of pancreatic cancer patients with PALN

metastasis as a collaborative study. We further inves-

tigated risk factors for PALN metastasis and also ana-

lyzed the possibility of long-term survival in patients

with metastatic PALN.

Patients and methods

Study design and data collection

This study was approved by the institutional review board

of each center. We collected and registered consecutive

patients who had undergone R0 or R1 pancreatic resection

between 2001 and 2012 for pancreatic ductal adenocarci-

noma in the database. Patients with R2 resection were not

included in the database. Furthermore, patients with distant

metastasis such as liver or peritoneal metastasis were also

excluded from the database, even if the combined resection

of metastatic sites with the primary lesion was performed.

From 1,414 patients registered in the database, 592 whose

PALNs had not been sampled for pathological examination

were excluded. The data of a total of 822 patients with

pathological proof of PALN status were collected from the

database.

Para-aortic lymph nodes were sampled by harvesting the

lymphocellular aortocaval tissue from the upper part of the

celiac trunk to the upper part of the origin of the inferior

mesenteric artery [11–13]. These lymph nodes were classi-

fied as No. 16, according to the Japanese classification [21].

Clinical data included gender, age, body mass index

(BMI), neoadjuvant treatment, adjuvant chemotherapy,

pre- and post-operative serum CA19-9 level, tumor loca-

tion, and operation type. For tumors, pathological data

included T and N status according to the 7th AJCC/UICC

TNM classification, tumor size, histological type, surgical

margin status, and portal vein invasion [9, 10]. Some

patients received neoadjuvant treatment using chemother-

apy or chemoradiotherapy depending on each institution’s

decision with informed consent. Postoperative adjuvant

treatment of gemcitabine- or S-1-based chemotherapy was

employed depending on the physicians’ choice or the

patients’ condition.

The primary endpoint of this study was to evaluate the

postoperative prognosis of pancreatic cancer patients with

PALN metastasis in comparison with those without. Sec-

ondary endpoints included the assessment of risk factors

for PALN metastasis and the analysis of prognostic factors

in patients with PALN metastasis.

Statistical analysis

The clinicopathological parameters were compared

between patients with and without PALM metastasis using

Student’s t test, the Chi-square test, or Fisher’s exact test as

appropriate. Continuous variables were expressed as mean

values ± standard deviation. The median survival was

estimated using the Kaplan–Meier method, and the dif-

ference was tested using the log-rank test. Patients alive at

the time of follow-up point were censored. Date of last
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follow-up was June 2013. Univariate and multivariate

analyses were performed by the Cox proportional hazards

model to evaluate significant prognostic predictors and

their relative role. Statistical analyses were performed

using JMP statistical discovery software (JMP version

11.0, SAS Institute, Cary, NC, USA). A p value\ 0.05

was considered statistically significant.

Results

Correlations of clinicopathological factors with

para-aortic lymph node metastasis

Among a total of 822 patients, pancreatoduodenectomies

were performed in 617 patients (75.1 %), distal pancrea-

tectomies in 161 patients (19.6 %), and total pancreatec-

tomies in 44 patients (5.3 %). The 30-day and 90-day

mortality rates were 0.7 and 2.9 %, respectively. The mean

and median numbers of PALNs sampled for pathological

examination were 4.3 (standard deviation, 4.2) and 3

(range, 1–27), respectively. As a result, while PALNs were

negative for metastasis in 720 patients, they were positive

in 102 patients (12.4 %). The mean and median numbers of

metastatic PALNs were 1.9 (standard deviation, 1.6) and 1

(range, 1–11), respectively. Sixty patients (58.8 %) had

single metastasis in PALNs, while 42 (41.2 %) had mul-

tiple metastasis.

Between patients with and without PALN metastasis,

there were no significant differences in various clinico-

pathological factors including gender, age, BMI, neoadju-

vant treatment, adjuvant chemotherapy, tumor size, tumor

location, tumor differentiation, and portal vein invasion

(Table 1). In contrast, PALN metastasis significantly cor-

related with R1 resection, advanced primary tumor status,

regional lymph node metastasis, and elevated pre- and

post-operative serum CA19-9 levels. In patients with

metastatic PALN, only three patients had T1 tumor and/or

no regional lymph node metastasis. While approximately

two-thirds (72.3 %) of the patients without PALN metas-

tasis had normal CA19-9 levels after surgery, more than

half (55.0 %) of patients with PALN metastasis still had

elevated CA19-9 levels.

Survival of patients according to para-aortic lymph

node metastasis status

There was a significant difference in overall survival

between patients with and without PALN metastasis

(p\ 0.001; Fig. 1a). The median survival time (MST) for

patients with and without PALN metastasis were 16.9 and

22.6 months, respectively. The 1-, 2-, 3-, and 5-year sur-

vival rates were for patients with PALN metastasis were

63.8, 30.0, 16.7, and 6.8 %, respectively, compared with

74.6, 48.4, 35.6, and 25.4 % for patients without PALN

metastasis.

To evaluate the change and improvement of treatment

outcome during the study period, we compared the prog-

nosis of patients with PALN metastasis treated in the first

5 years of 2001–2005 with that in the latter 5 years of

Table 1 Clinicopathological characteristics for patients with pan-

creatic adenocarcinoma

Variables Para-aortic

lymph node

metastasis

p value

Absent

(n = 720)

Present

(n = 102)

Gender, male, n (%) 401 (56 %) 46 (45 %) 0.056

Age, mean ± SD (years) 66.5 ± 9.5 65.6 ± 9.3 0.422

Body mass index (BMI),

mean ± SD (kg/m2)

21.6 ± 3.2 21.1 ± 2.8 0.098

Neoadjuvant treatment 0.061

Yes 214 (30 %) 21 (21 %)

No 506 (70 %) 81 (79 %)

Adjuvant chemotherapy 0.113

Yes 373 (52 %) 44 (43 %)

No 347 (48 %) 58 (57 %)

Tumor size, mean ± SD (cm) 2.9 ± 1.2 3.0 ± 1.3 0.241

R status \0.001

R0 566 (79 %) 44 (43 %)

R1 154 (21 %) 58 (57 %)

T status 0.016

T1-2 61 (9 %) 2 (2 %)

T3-4 659 (91 %) 100 (98 %)

N status \0.001

Negative 279 (39 %) 2 (2 %)

Positive 441 (61 %) 100 (98 %)

Portal vein invasion 0.911

No 474 (66 %) 67 (66 %)

Yes 242 (34 %) 35 (34 %)

Preoperative CA19-9 (units/ml) \0.001

\100 368 (51 %) 32 (31 %)

[100 352 (49 %) 70 (69 %)

Postoperative CA19-9 (units/ml) \0.001

\37 485 (72 %) 45 (45 %)

[37 186 (28 %) 55 (55 %)

Tumor location 0.598

Head/whole 574 (80 %) 84 (82 %)

Body/tail 146 (20 %) 18 (18 %)

Tumor differentiation 0.248

G1 185 (27 %) 19 (19 %)

G2 447 (65 %) 70 (71 %)

G3/4 59 (8 %) 10 (10 %)
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2006–2010. For data accuracy, we excluded patients

operated on between 2011 and 2012 with a follow-up of

less than 30 months from this analysis. The survival of

patients with PALN metastasis treated in the latter period

was significantly better than that of patients in the first half

period (p\ 0.001; Fig. 1b). The MST for patients treated

in the first and latter half period were 9.3 and 18.2 months,

respectively.

Univariate and multivariate survival analyses

Using the Cox proportional hazards model, we examined

prognostic factors in 822 patients with pancreatic adeno-

carcinoma. In univariate analysis, factors associated with

better patient survival included the administration of

adjuvant chemotherapy, R0 resection, T1-2 tumor, negative

regional lymph node metastasis, no portal vein invasion, a

preoperative value of CA19-9 B100 units/ml, normal level

of postoperative CA19-9, high-grade differentiation of

tumor, and negative PALN metastasis (Table 2). On the

other hand, gender, age, neoadjuvant treatment, and tumor

location did not correlate with prognosis. Multivariable

analysis indicated that adjuvant chemotherapy, T status, N

status, portal vein invasion, and pre- and post-operative

CA19-9 level, and tumor grade had significant prognostic

value (Table 2). In contrast, not only R status but also

PALN metastasis did not have prognostic value.

Factors for long-term survival in patients with

para-aortic lymph node metastasis

Among 102 patients with PALN metastasis, 39 (38.2 %)

died within 1 year after surgery. On the other hand, 63

patients (61.8 %) survived for over 1 year, 26 (25.5 %) for

over 2 years, 13 (12.7 %) for over 3 years, and two (2.0 %)

for over 5 years. To investigate predictive factors for long-

term survival in patients with PALN metastasis, we further

performed survival analysis in these patients. As a result,

adjuvant chemotherapy and the number of metastatic

PALN were found to be significant independent predictors

of long-term survival (Table 3). In contrast, the total

number of metastatic regional lymph nodes and postoper-

ative CA19-9 level did not have significant prognostic

value in patients with PALN metastasis. The MST of

patients with adjuvant chemotherapy was 23.6 months,

while that without adjuvant chemotherapy was

10.6 months (Fig. 2a). In addition, the MST of patients

with single PALN metastasis was 22.1 months, while that

with multiple PALN metastasis was 12.8 months. Fur-

thermore, MST of patients with two metastatic PALNs was

11.7 months, and that with more than two metastatic

PALNs was 16.9 months. Although the difference between

these two groups was not significant, both were signifi-

cantly worse that that of patients with single PALN

metastasis (Fig. 2b).

Postoperative recurrence pattern according

to para-aortic lymph node metastasis status

At the time of analysis, 516 patients (71.7 %) without

PALN metastasis had recurrence. On the other hand, there

were significantly more recurrences in patients with PALN

metastasis (n = 91, 89.2 %, p\ 0.001). Finally, we com-

pared the initial recurrence pattern between patients with

PALN metastasis and those without (Table 4). There were

no significant differences in the frequency of hepatic, local,

and peritoneal recurrence as initial recurrence. In contrast,

lung metastasis was observed more often in patients with

PALN metastasis than those without (p = 0.012).

Fig. 1 Kaplan–Meier analysis of overall survival. a Patients with

para-aortic lymph node (PALN) metastasis (n = 102) had worse

survival compared to those without (n = 720). b Postoperative

survival of patients with PALN metastasis operated in the year of

2006–2010 (n = 58) was better than that in 2001–2005 (n = 25)
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Discussion

In the past several years, some progress has been made in

the treatment for pancreatic cancer [5]. However, patient

prognosis remains extremely poor and surgical indication

has not been greatly changed. In general, pancreatic cancer

with distant metastasis such as liver, lung, and peritoneal

metastasis is thought to be systemic and incurable disease.

Therefore, even if clinically apparent distant metastasis is a

single lesion, surgery has usually been contraindicated.

Para-aortic lymph nodes have been classified as non-

regional lymph nodes and cancer cells existing in PALN

are recognized as distant metastasis [9, 10]. To date, there

are only a limited number of studies on the postoperative

Table 2 Univariate and multivariate analysis of prognostic factors in 822 patients with pancreatic adenocarcinoma

Variable No. of patients (%) Univariable analysis Multivariable analysis

Hazard ratio P value Hazard ratio 95 % CI P value

Gender 0.817

Male 447 (54) 1.000

Female 375 (46) 0.980

Age (years) 0.085

\70 499 (61) 1.000

[70 323 (40) 1.166

Neoadjuvant treatment 0.783

Yes 235 (29) 1.000

No 587 (71) 1.028

Adjuvant chemotherapy \0.001 \0.001

Yes 417 (51) 1.000 1.000 –

No 405 (49) 3.047 2.730 2.253–3.313

R status \0.001 0.968

R0 610 (74) 1.000 1.000 –

R1 212 (26) 1.620 1.005 0.811–1.250

T status \0.001 0.002

T1-2 63 (8) 1.000 1.000 –

T3-4 759 (92) 3.030 1.925 1.264–3.085

N status \0.001 \0.001

Negative 281 (34) 1.000 1.000 –

Positive 541 (66) 2.003 1.854 1.483–2.330

Portal vein invasion \0.001 0.002

No 541 (66) 1.000 1.000 –

Yes 277 (34) 1.649 1.360 1.116–1.654

Preoperative CA19-9, units/ml \0.001 0.046

\100 400 (49) 1.000 1.000 –

[100 422 (51) 1.767 1.250 1.004–1.556

Postoperative CA19-9, units/ml \0.001 0.006

\37 530 (69) 1.000 1.000 –

[37 241 (31) 2.140 1.376 1.097–1.724

Tumor location 0.269

Head/whole 658 (80) 1.000

Body/tail 164 (20) 0.889

Tumor differentiation \0.001 0.047

G1 204 (26) 1.000 1.000 –

G2 517 (65) 1.488 1.181 0.944–1.490

G3/4 69 (9) 1.774 1.565 1.095–2.207

Para-aortic lymph node metastasis \0.001 0.335

Positive 102 (12) 1.000 1.145 0.867–1.496

Negative 720 (88) 0.592 1.000 –
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prognosis in patients with PALN metastasis [11–16]. These

previous studies reported that the median survival time of

patients with metastatic PALN was only between 5.1 and

15.7 months. Furthermore, early recurrence and little

benefit of surgery have been described [11, 13]. These

clinical data have supported that PALN metastasis is a

common reason for unresectability in pancreatic cancer.

However, this large-scale collaborative study has demon-

strated that the prognosis of pancreatic cancer patients with

PALN metastasis in the current study seems to be better

than that in previous studies (Table 5). Furthermore, this

study also clarified that the prognosis of those patients has

been improved during the study period. The median overall

survival was approximately 9 months in patients treated

between the years 2001 and 2005. This is comparable to

that shown in previous reports. In contrast, the median

overall survival is up to 18 months in patients treated in the

most recent 5 years. In fact, whereas Doi et al. reported

that PALN metastasis was the only independent prognostic

factor for resectable pancreatic cancer, multivariable ana-

lysis of this study demonstrates that it no longer has an

independent prognostic value [13]. Recent clinical trials to

evaluate new chemotherapeutic regimens including FOL-

FILINOX or nab-paclitaxel plus gemcitabine have dem-

onstrated significantly improved survival for metastatic

pancreatic cancer with the median survival times of 11.1

Table 3 Univariate and multivariate analysis of prognostic factors in 102 patients with para-aortic lymph node metastasis

Univariate Analysis Multivariate analysis

No. of patients (%) Hazard ratio p value Hazard ratio 95 % CI p value

Gender 0.488

Male 46 (45) 1.000

Female 56 (55) 0.855

Age 0.901

\70 65 (64) 1.000

[70 37 (36) 1.029

Neoadjuvant treatment 0.306

Yes 21 (21) 1.000

No 81 (79) 1.361

Adjuvant chemotherapy \0.001 0.003

Ye s 44 (43) 1.000 1.000 –

No 58 (57) 2.405 2.060 1.270–3.384

Number of metastatic regional LN 0.013 0.161

<3 28 (27) 1.000 1.000 –

>4 74 (73) 1.864 1.474 0.860–2.619

R status 0.083

R0 44 (43) 1.000

R1 58 (57) 1.481

Preoperative CA19-9 0.057

\100 32 (31) 1.000

[100 70 (69) 1.578

Postoperative CA19-9 0.005 0.307

\37 45 (45) 1.000 1.000 –

[37 55 (55) 1.918 1.288 0.794–2.113

Tumor location 0.065

Head/Whole 84 (82) 1.000

Body/Tail 18 (18) 0.586

Tumor differentiation 0.218

G1 19 (19) 1.000

G2 70 (71) 1.605

G3/4 10 (10) 1.176

Number of metastatic PALN \0.001 0.017

Single 60 (59) 1.000 1.000 –

Multiple 42 (41) 2.200 1.840 1.115–3.062
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and 8.5 months, respectively [22, 23]. Even in comparison

with these latest data for metastatic pancreatic cancer, the

median overall survival of about 18 months is likely to be

better, suggesting that there may be some differences in the

tumor behavior of pancreatic cancer between PALN

metastasis and other types of distant metastasis.

The precise reasons for the improved survival of patients

with PALN metastasis are not fully elucidated. One of the

major reasons is most likely to perform adjuvant chemo-

therapy. In Japan, gemcitabine was approved in 2001 and

S-1 in 2006 for the treatment of pancreatic cancer. These

chemotherapeutic reagents occasionally bring unexpect-

edly favorable clinical outcomes. In addition, recent

randomized clinical trials indicating the efficacy of gem-

citabine in adjuvant settings encourage surgeons and

oncologists to employ adjuvant chemotherapy more

actively than before [24, 25]. In this study, approximately

20 % of patients with PALN metastasis received neoad-

juvant treatment and 43 % received adjuvant chemother-

apy. Other various efforts in an adjuvant setting and after

postoperative recurrence might have contributed to

improve patient survival [20, 26, 27].

Preoperative diagnosis of PALN metastasis is not

always easy, even when using the latest imaging technol-

ogy [28, 29]. In daily clinical practice, enlarged PALNs

suspicious of metastasis or inflammation are sometimes

encountered. The enlarged PALN may be thought to be a

distant metastasis and the reason for unresectability in

some institutions, even if it is not pathologically proven. In

the United States and Europe, the sampling of PALNs does

not seem a routine procedure during surgery. Therefore, the

actual rate of metastatic PALN in pancreatic cancer is

unknown. However, even with the small number of PALN

sampling of 4.3, the metastatic rate in PALN of 12 % in

this analysis is not low and cannot be ignored. Previous

studies have demonstrated that several factors including

tumor size, surgical margin, postoperative CA19-9 level,

extrapancreatic nerve invasion, age, and portal vein

Fig. 2 Kaplan–Meier analysis of overall survival in patients with

para-aortic lymph node (PALN) metastasis. a Patients with adjuvant

chemotherapy (n = 44) had better survival than those without

(n = 58) (p\ 0.001). b Patients with single PALN metastasis

(n = 60) had better survival than those with two metastatic PALNs

(p = 0.001, n = 23) or more than two metastatic PALNs (p = 0.018,

n = 19)

Table 4 Recurrence pattern according to para-aortic lymph node

metastasis status

Para-aortic lymph node metastasis p value

Absent (n = 516) Present (n = 91)

Liver 194 (38 %) 29 (32 %) 0.346

Local 180 (35 %) 26 (29 %) 0.280

Peritoneum 112 (22 %) 19 (21 %) 1.000

Lung 73 (14 %) 23 (25 %) 0.012

Table 5 Comparison of other series with prognosis of patients with

para-aortic lymph node metastasis

Author Year Study

period

No. of

total

patients

No. of

patients with

para-aortic

lymph node

metastasis

(%)

MST

(months)

Present 2014 2001–2012 822 102 (12) 16.9

Schwarz

et al.

2014 2000–2010 111 17 (15) 15.7

Kanda

et al.

2011 1981–2009 429 49 (11) 8.3

Murakami

et al.

2010 1992–2008 103 18 (17) 12.4

Doi et al. 2007 1980–2000 133 19 (14) 5.1

Shimada

et al.

2006 1999–2003 133 29 (22) 13

MST median survival time
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invasion were associated with PALN metastasis [11, 12,

30]. Our data, including R status, pre- and post-operative

CA19-9 levels, corroborate some of the previous reports.

On the other hand, Nagai et al. have reported that even T1

and T2 primary tumors of pancreatic cancer had a rela-

tively high rate of PALN metastasis [31]. In this series, two

T1 primary tumors had PALN metastasis. Furthermore,

Hirono et al. have reported that there is a direct lymphatic

drainage pathway from the pancreatic head to the PALN

area [32]. Taken together, although PALN metastasis is a

common feature of pancreatic cancer, it may occur at a

relatively early stage before metastasizing to other distant

organs.

Previous studies have shown that there were no or very

few long-term survivors after pancreatic resection for the

patients with PALN metastasis [11–13]. In contrast, 26 out

of 102 patients with metastatic PALN survived for over

2 years and 13 for over 3 years. We then analyzed the

conditions for long-term survival after pancreatic resection

for patients with PALN metastasis. As a result, adjuvant

chemotherapy and the number of metastatic PALNs were

independent prognostic factors in patients with PALN

metastasis. Data suggested that multimodal treatment

including surgery and chemotherapy might lead to long-

term survival in some patients, especially with single

PALN metastasis. To consider future strategy, we analyzed

the initial recurrence pattern. The pattern did not differ

much between patients with PALN metastasis and those

without. However, only lung metastasis was observed more

often in patients with PALN metastasis, although the

underlying mechanism is unclear at present. Data sug-

gested that a more effective systemic anticancer treatment

was needed. As demonstrated in recent clinical trials,

several promising chemotherapy regimens may further

improve postoperative prognosis of PALN-positive

patients [22, 23].

There are several limitations in this study. Firstly, the

sampling of PALNs was performed based on the surgeon’s

decision at each institution. Furthermore, massive PALN

metastases even in patients without any other distant

metastases might be considered to be contraindications in

most cases. Therefore, actual status of PALN remained

unknown in all patients. Secondly, this study is retrospec-

tive and the true significance of pancreatic resection

remains unknown. Thirdly, since this is multi-institutional

study, each institution has different treatment strategies

including neoadjuvant and adjuvant treatment. Such inter-

institutional differences can affect the analyzed data.

Therefore, in order to obtain medical evidence and to

evaluate surgical indications precisely, prospective clinical

studies, especially under current circumstances, need to be

done. However, since this study is the largest as well as the

first multicenter investigation to explore the postoperative

prognosis of patients with PALN metastasis, our data may

provide useful information on surgical indications and

multimodal treatment for advanced pancreatic cancer.

In conclusion, some pancreatic cancer patients with

PALN metastasis may survive for longer than expected

after pancreatectomy. To expect long-term survival in

those patients, adjuvant chemotherapy and single PALN

metastasis are critical factors.
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