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Pancreatectomy for a secondary metastasis
to the pancreas
A single-institution experience
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Abstract
The aim of the present study was to evaluate the short- and long-term outcomes of secondary metastasis to the pancreas in terms of
overall survival (OS) and disease-free survival (DFS) after pancreatectomy.
This retrospective study included 29 patients who underwent pancreatectomy for secondary metastasis to the pancreas between

December 1995 and August 2016.
The study group was divided into renal cell carcinoma (RCC) (17 patients) and non-RCC (12 patients). The non-RCC group had 5

cases of colorectal cancer and 7 of another primary origin. The OS for the whole cohort was 86.2% at 1 year, 63.2% at 3 years, and
46.7% at 5 years. There was no significant difference between the 2 groups at 1, 3, and 5 years survival and OS. In subgroup analysis
of patients who underwent curative resection, there was no significant difference in OS between the 2 groups at 1, 3, and 5 years.
However, there was a significant difference in recurrence rate at 3 years (P= .035). Pathologic analysis showed that the non-RCC
group had significantly more positive lymph node metastasis than the RCC group (P= .002).
Pancreatectomy for secondary metastasis has promising short- and long-term outcomes in terms of OS and DFS.

Abbreviations: DFS = disease-free survival, OS = overall survival, RCC = renal cell carcinoma.
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1. Introduction

Secondarypancreaticmetastasis is a raredisease, representing2%–

to 5% of all pancreatic malignancies.[1–3] The most common
primary cancer that metastasizes to the pancreas is renal cell
carcinoma (RCC), comprising 62.6%– to 70% of all secondary
pancreatic metastases.[4,5] Other metastatic primary cancers
organs include melanoma (9.1%), colorectal cancer (8.8%),
sarcoma (4.5%), breast cancer (4.3%), and lung cancer (3.1%).[5]

Surgical treatment of secondary pancreatic metastasis is
feasible and safe and confers some survival benefit. Its use in
pancreatic metastasis from RCC is well-established[4] but there
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are contradictory results for other primary pancreatic metastases
because of the rarity of the disease and because most studies are
case reports or case series.[2,4–9] However, with improvements in
perioperative management and decreased mortality and morbid-
ity after pancreatic resection, there are more reports with
promising results on pancreatectomy for metastasis from various
primary organs. Furthermore, only a few reports have compared
RCC with another primary pancreatic metastasis.[6,7,10] Accord-
ingly, in this present study, we report the oncologic outcomes of
pancreatic resection in patients with secondary pancreatic
metastasis.
2. Methods

A retrospective analysis was conducted of all consecutive
pancreatic resections due to secondary pancreatic metastasis
that took place between December 1995 and August 2016 at
Asan Medical Center using our database information center and
electronic medical file. Eligibility criteria include: adult patients
(>18 years old) who had pancreas resection due to secondary
distant metastasis to pancreas but pancreas resection due direct
invasion to pancreas from the primary tumor were excluded.
Baseline characteristic data, including age, sex, primary cancer
organ, pattern of metastasis, site of pancreatic metastasis, type of
pancreatectomy, tumor size, number of tumors, resectionmargin,
lymph node metastasis, lymphovascular invasion, surrounding
structure invasion, adjuvant chemotherapy, and neoadjuvant
chemotherapy, were reviewed for all patients. Outcome measures
were recorded as overall survival (OS) and recurrence rate. OS
was recorded for all cohort studies and for patient who
underwent resection with curative intent. Recurrence was
recorded for patients who underwent resection with curative
intent. Palliative resection was defined as pancreatic resection
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Table 2

Baseline clinical and pathologic characteristic data for the patients
in this study who underwent pancreatectomy due to secondary
metastasis to the pancreas.

RCC Non-RCC P

17 (58.6) 12 (41.4)
Male, n (%) 10 (58.8) 4 (33.3) .26
Age, median±SD 62±4.41 61±8.1 .027
Pattern of metastasis
Isolated pancreatic metastasis, n (%) 11 (64.7) 9 (75) .69
Pancreas and distant metastasis, n (%) 6 (35.3) 3 (25)

Primary cancer site
Kidney-RCC, n 17
Colon/rectum, n 5
Others, n 7

Site of pancreatic metastasis
Head/uncinate process, n (%) 6 (35.3) 3 (25) .55
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with R1/R2 margin or distant metastasis not planned for
resection. The follow-up time (1, 3, and 5 years) was defined as
the time elapsed from pancreatic resection until the end of the
follow-up period.
Because the pancreatic resections were carried out by different

hepatobiliary and pancreatic surgeons, it was sometimes difficult
to determine the clear indication for surgery. Palliative resection
was performed if the other organ metastasis could be controlled
by another treatment modality or for symptomatic palliation.
Patients who did not complete the planned staged curative
resection for metastasis due to disease progression after
pancreatic resection or who were unfit to undergo the second
stage were also considered to have undergone palliative resection.
This study was approved by Asan Medical Center Institutional
Review Board. Our institutional review board waived the need
for written informed consent from the participants.
Neck/body/tail, n (%) 8 (47.1) 8 (66.7)
Combined, n (%) 3 (17.6) 1 (8.3)

Type of pancreatectomy
PPPD/PD, n (%) 7 (41.2) 3 (25) .31
DPS/DP, n (%) 9 (52.9) 8 (66.7)
Central pancreatectomy, n (%) 1 (5.9) 0
Total pancreatectomy, n (%) 0 1 (8.3)

Pathologic feature of pancreatic resection
Number of tumor, median±SD 1±1.7 1±1.43 .87
Size of largest tumor, cm, median±SD 2.3±2.1 2.7±2 .35
Invading surrounding structure, n (%) 4 (23.5) 6 (50) .24
Positive lymph node, n (%) 0 7 (58.3) .002
2.1. Statistical analysis

Prospectively collected data were retrospectively analyzed using
IBM SPSS statistic program for Macintosh, version 23 (IBM
Corp, Armonk, NY). Continuous variables are expressed as
median and standard deviation. Continuous variables were
analyzed using the Mann–Whitney test and categorical variables
were analyzed using the Chi-squared test or Fisher exact test as
appropriate. OS and DFS were analyzed using Kaplan–Meier
method. P< .05 was considered statistically significant.
Lymphovascular invasion, n (%) 2 (18.2) 1 (9.1) 1.0
Positive resection margin, n (%) 0 1 (8.3) .414

Chemotherapy for pancreatectomy
Neoadjuvant, n (%) 0 8 (66.7) .001
Adjuvant, n (%) 0 5 (50) .005
Palliative pancreatectomy 6 (35.3) 3 (25) .449

DP=distal pancreatectomy, DPS=distal pancreaticosplenectomy, PD=pancreaticoduodenectomy,
PPPD=pylorus-preserving pancreaticoduodenectomy, RCC= renal cell carcinoma, SD= standard
deviation.
3. Results

In total, 29 patients were included in our analysis: 29 were
followed up for 1 year, 19 were followed up for 3 years, and 15
were followed up for 5 years. These subgroups were analyzed
separately. We divided our cohort into RCC (n=17) and non-
RCC (n=12) groups. The non-RCC group comprised 5 cases of
colorectal cancer and seven cases of another primary origin
(transitional cell carcinoma, kidney; hemangiopericytoma, brain;
spindle cell neoplasm, lung; hepatocellular carcinoma, liver;
serous adenocarcinoma, peritoneum; cholangiocarcinoma, gall-
bladder; and serous papillary adenocarcinoma, ovary) (Table 1).
Seventeen patients underwent distal pancreatectomy, 10 under-
went pancreaticoduodenectomy, 1 underwent central pancrea-
tectomy, and 1 underwent total pancreatectomy.
The baseline characteristics of the 2 groups are presented in

Table 2. There were significant differences in age (RCC vs non-
RCC: 62±4.41 vs 61±8.1 years, P= .027) and neoadjuvant
(RCC vs non-RCC: 0% vs 50%, P= .001) and adjuvant (RCC vs
non-RCC: 0% vs 66.7%, P= .005) chemotherapy before and
after pancreatic resection. The pattern of metastasis was not
significantly different for isolated metastasis to the pancreas
Table 1

Organ and cancer cell type in non-renal cell carcinoma group.

Organ Cancer cell type

Colorectal Adenocarcinoma 5
Kidney Transitional cell carcinoma 1
Brain Hemangiopericytoma 1
Lung Spindle cell neoplasm 1
Liver Hepatocellular carcinoma 1
Peritoneum Serous adenocarcinoma 1
Gallbladder Cholangiocarcinoma 1
Ovary Serous papillary adenocarcinoma 1

2

(RCC vs non-RCC: 64.7% vs 75%) and concomitant distant
metastasis (RCC vs non-RCC: 35.3% vs 25%) between the 2
groups. All patients with concomitant pancreatic and distant
metastasis received palliative pancreatectomy. Three patients in
the RCC group and 5 patients in the non-RCC group who
underwent curative resection for local recurrence or distant
metastasis to other organs before they developed pancreatic
metastasis were considered to have had isolated pancreatic
metastasis.
Pathologic analysis of pancreatic resection showed that there

were no statistically significant differences between the 2 groups
except that the non-RCC group had significantly more positive
lymph node metastasis (RCC vs non-RCC: 0% vs 58.3%,
P= .002) compared with the RCC group (Table 2).
3.1. Recurrence and overall survival

The survival rates for the whole cohort were 86.2% at 1 year,
63.2% at 3 years, and 46.7% at 5 years. There were no
statistically significant differences in survival rate between the 2
groups at 1, 3, and 5 years (RCC vs non-RCC: 94.1% vs 75%,
P= .28; 81.8% vs 37.5%, P= .075; 50% vs 42.9%, P=1.0,
respectively) and OS (Fig. 1). In subgroup analysis of patients
who underwent curative resection, there was no statistically
significant difference in survival rate between the 2 groups at 1, 3,



Figure 1. Survival curve analysis. Overall survival for the renal cell carcinoma (RCC) and non-RCC groups.
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and 5 years (Fig. 2). However, there was a statistically significant
difference in recurrence (RCC vs non-RCC: 100% vs 40%,
P= .035) (Fig. 3) at 3 years but no significant difference in DFS
between the 2 groups at 1, 3, and 5 years (Fig. 4).
Figure 2. Bar chart. Survival rate for renal cell carcinoma (R

3

In subgroup analysis of the RCC group, there was no
significant difference between the side of the primary kidney
cancer and the side of the pancreatic metastasis (head/uncinate
process: left vs right, 28.6% vs 40%; neck/body/tail: left vs right,
CC) and non-RCC group after curative pancreatectomy.

http://www.md-journal.com


Figure 3. Bar chart. Recurrence rate for renal cell carcinoma (RCC) and non-RCC group after curative pancreatectomy.
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57.1% vs 40%; combined, left vs right, 14.3% vs 20%; P= .78)
(Table 3). There was no significant difference in survival rate
between pancreatic resection for curative intent and that for
palliative intent at 1, 3, and 5 years (100% vs 83.3%, P= .353;
87.5% vs 66.7%, P= .447; 60% vs 33.3%, P=1.0, respectively).
4. Discussion

Secondary metastasis to the pancreas is an uncommon disease
and RCC is considered the most common primary cancer to
metastasize to the pancreas.[4] In our current study, RCC
accounted for 58.6% of all metastatic cancers to the pancreas.
Compared with the non-RCC group, the RCC group was older
and none had received chemotherapy before or after pancreatic
resection (RCC vs non-RCC: 62 vs 61 years, P= .027; 0% vs
50%, P= .001; 0% vs 66.7%, P= .005, respectively) (Table 2).
This is because chemotherapy is not used to treat surgically
resectable RCCmetastasis but is recommended for themetastases
of other cancers. The pattern of secondary metastasis to the
pancreas was similar in the 2 groups. It presented as an isolated
metastasis to the pancreas in 64.7% of the RCC group and in
75% of the non-RCC group and as metastasis to the pancreas
with concomitant distant metastasis in 35.3% of the RCC group
and in 25% of the non-RCC group.
The pathologic features of resected pancreatic metastasis

showed a trend toward local aggressive behavior in the non-RCC
group. Compared with the RCC group, the non-RCC group
tended to have larger tumors (non-RCC vs RCC: 2.7±2cm vs
2.3±2.1cm, P= .35) and were more likely to invade the
surrounding structure (non-RCC vs RCC: 50% vs 23.5%,
P= .24) and to have positive lymph node metastasis (non-RCC vs
RCC: 58.3% vs 0%, P= .002), but the differences were not
significant except for the positive lymph node finding. These
results may indicate the possibility of lymphatic spread to the
pancreas through the local lymphatic system, particularly in
intraabdominal primary cancer. Furthermore, most of these
4

primary cancers have high potential for lymph node metastasis.
On the contrary, RCC usually metastasizes to the pancreas
through homogenous spread and has low potential for lymph
node metastasis.[11] This result could also suggest a radical
surgical treatment for non-RCC pancreatic metastasis with
lymph node resection.
The reported recurrence and survival rates after pancreatecto-

my in secondary pancreatic metastasis differ in the literature and
there are few reports comparing RCC and non-RCC. Crippa
et al[6] reported higher recurrence for non-RCC than for RCC
(83.5% vs 40%, respectively). In that same study, the 5-year
survival was nonsignificantly better for RCC than for non-RCC
(80% vs 22%, respectively) (Table 4). In our present study, we
observed the opposite result, with the RCC group showing higher
recurrence than the non-RCC group for patients who underwent
curative resection. The difference was statistically significant at 3
years (RCC vs non-RCC: 100% vs 40%, P= .035) (Fig. 3). There
were 4 local recurrences in the pancreas in the RCC group; one of
these patients had undergone repeated resection and 3 had distant
metastasis treated with palliative chemotherapy. However, this
high recurrence did not adversely affect the survival rate. In fact,
we noticed a trend toward better survival in the RCC group than
in the non-RCC group at 1, 3, and 5 years (RCC vs non-RCC:
94.1% vs 75%, 81.8% vs 37.5%, and 50% vs 42.9%,
respectively) and in the subgroup of patients who underwent
curative resection (RCC vs non-RCC: 100% vs 88.9%, 87.5% vs
60%, and 60% vs 60%, respectively) (Fig. 2). However, the
differences were not significant. Similar results have been
reported by other studies. Untch and Allen[10] found no difference
in OS between RCC and non-RCC after pancreatic resection
(Table 4). In another study, Jarufe et al[7] reported no difference
in OS between RCC and non-RCC at 1 and 2 years (Table 4).
These findings could be interpreted as follows. First, although

the heterogeneity in non-RCC primary tumor does not reflect the
true recurrence and survival rates after pancreatectomy of each
primary tumor, they needed to be analyzed together due to the



Figure 4. Recurrence curve analysis. Disease-free survival for the renal cell carcinoma (RCC) and non-RCC groups at 1 year (A), 3 years (B), and 5 years (C).
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Figure 4. (Continued).

Table 3

Correlation between the primary kidney cancer side and pan-
creatic metastasis location in the renal cell carcinoma renal cell
carcinoma group.

Primary kidney cancer side

Right kidney (10) Left kidney (7) P

Pancreatic metastasis location
Head/uncinate, n (%) 4 (40) 2 (28.6) .78
Neck/body/tail, n (%) 4 (40) 4 (57.1)
Combined, n (%) 2 (20) 1 (14.3)
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rarity of the disease. In fact, Sperti et al, who reviewed case
series in the literature related to pancreatic resection in secondary
pancreatic metastasis, concluded that surgical resection is
recommended in RCC pancreatic metastasis with good out-
comes, justified in selected cases of sarcoma pancreatic metasta-
sis, and provides palliative benefit in other primary pancreatic
metastases. In previous multivariate analysis, Masetti et al[12]
Table 4

Previous studies comparing RCC and non-RCC.

Name Year Country Total no RCC/non-RCC A

Jarufe et al 2005 UK 13 7/6 6
Crippa et al 2006 Italy 13 5/8 5
Untch et al 2014 USA 70 27/43 N

NA=not applicable, RCC= renal cell carcinoma.

6

found that lung cancer and melanoma pancreatic metastasis were
associated with poorer survival outcomes compared with RCC.
Second, RCC has an indolent nature and can metastasize after a
long time. Rather than a true recurrence of inadequate oncologic
resection, the recurrence in RCC could be widespread metastasis
to the pancreas and other organs before pancreatic resection that
was undetected on preoperative images. In fact, all RCC patients
in our current study underwent typical pancreatic resection and
none of them had positive margin or lymph node metastasis.
Third, chemotherapy has been widely used for the treatment of
resectable tumor recurrences of some cancers with oncologic
outcome benefits,[13,14] but chemotherapy is used only as a
palliative treatment in RCC. In our present study series, 50% of
the non-RCC group received adjuvant chemotherapy and 66%
received neoadjuvant chemotherapy, in contrast to no patients in
the RCC group. This approach may have had a positive impact
on oncologic outcomes in the non-RCC group. With the growing
evidence supporting the effect of biologic therapy in RCC
metastasis for palliative treatment, the use of biologic therapy, as
adjuvant or neoadjuvant, in surgically resectable pancreatic
ge Sex F:M Solitary:multiple Survival Recurrence

2 2:11 NA 2 years: 54% NA
9 9:4 12:1 5 years: 48% 63.6%
A NA NA 5 years: 56% NA



[19]
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metastasis may have a positive impact on oncologic outcomes
and may need to be evaluated in future reports.
The RCC metastasis to the pancreas has a favorable natural

history that improves even further after surgical resection
compared with no resection.[4,11] Curative resection is the
primary goal of pancreatectomy in secondary pancreatic
metastasis. However, palliative resection can also have survival
benefits. A previous report showed that pancreatic resection
provided better palliation and improved survival.[15] In our
present study, palliative pancreatectomy was found to have a
survival benefit at 1, 3, and 5 years (83.3%, 66.7%, and 33.3%,
respectively), which are better rates than those reported in the
literature after no resection. Tanis et al[16] reported a low survival
rate at 2 and 5 years for patients who had secondary RCC
metastasis to the pancreas and did not undergo pancreatic
resection (41% and 14%, respectively). The survival benefit that
we observed could also be related to palliative chemotherapy. In
our current cohort, 5 out of 7 patients who underwent palliative
resection received palliative chemotherapy, which could have a
significant impact on patient survival. However, it is difficult to
determine whether these results are related to the surgery,
chemotherapy, or both because we do not have a no resection
group in our study for comparison. Currently, biologic therapy
shows promising outcomes in metastatic RCC to the pancreas
compared with nonpancreatic metastasis.[17] Santoni et al[18]

compared the oncologic outcomes of surgical resection to
targeted therapy for RCC metastasis to the pancreas. They
found no survival difference between tyrosine kinase inhibitor
and surgery, although the DFS outcome was better with the
surgical approach. Although chemotherapy is a widely accepted
treatment option in the palliative setting, pancreatic resection
may still be indicated in selected patients with low surgical risk
and limited metastasis that can be controlled with another
treatment modality, especially in symptomatic patients. Howev-
er, these kinds of cases need to be discussed in multidisciplinary
teams to improve outcomes.
The extent of pancreatectomy in secondary pancreatic

metastasis from RCC is a debatable issue in the literature. An
atypical resection, in the form of enucleation, central pancrea-
tectomy, or limited pancreatic resection, is a nonmajor
parenchyma-preserving procedure and usually does not include
lymphadenectomy but is claimed to have a high risk of
recurrence.[19] It also has a high risk of postoperative pancreas
fistula compared with typical resection.[3,19] On the contrary,
typical resection in the form of pancreaticoduodenectomy, distal
pancreatectomy, or total pancreatectomy is a radical procedure
that includes the resection of regional lymph nodes. It is believed
to have a low recurrence rate due to the multifocal nature of RCC
and lymphadenectomy compared with atypical resection.[19]

However, it is a major procedure and carries risk of postoperative
complications, including postoperative pancreas fistula, and risk
of endocrine and exocrine insufficiency. The rate of reported
multifocal pancreatic metastasis from RCC ranges from 20% to
45%.[3] Similarly, in our present study series, multifocal
metastasis was observed in 20% of patients. Identification of
multifocal metastasis to the pancreas is a critical step in surgical
planning for pancreatic resection. It can be identified on
preoperative images or intraoperatively (manual palpation of
the entire pancreas and intraoperative ultrasound). Its identifica-
tion helps to avoid unnecessary parenchyma resection and spare
patients from the consequences of endocrine and exocrine
pancreatic insufficiency, but routine generous resection should be
avoided.[3,11] Some studies have reported a high recurrence rate
7

after atypical resection but other reports did not find any
relationship between the type of resection and recurrence.[2,3,20]

In our current analysis, all patients underwent typical resection
but it did not have a positive impact on the incidence of
recurrence. Lymph node metastasis in primary RCC is uncom-
mon, reported to be 4.4%,[21] and regional lymphadenectomy
during nephrectomy is recommended in positive lymph node
enlargement on preoperative images or intraoperative identifica-
tion.[22] Lymph node metastasis in RCC pancreatic metastasis is
also uncommon in the literature[11] and none was found in our
current patients, which puts in doubt the benefit of routine
lymphadenectomy and typical pancreatic resection.
We believe, along with other authors, that the type of surgical

resection should be individualized and that considerable effort
should be exerted to identify multifocal disease.[3,11] Typical
resection can be indicated by multifocal disease, suspicious
enlargement of regional lymph nodes on preoperative images or
their intraoperative identification, or a tumor location close to the
pancreatic duct. Atypical resection can be indicated by localized
metastasis to a small segment of the pancreas with no suspicious
lymph node enlargement and to achieve a negative margin.
This study had several limitations of note. The first was the

retrospective nature of the study with its inherit selection bias.
Second, the heterogeneity of the non-RCC group may have
affected the oncologic outcome because it comprised different
kinds of cancer with different aggressive behaviors. It would be
better to analyze the metastasis of each cancer type to the
pancreas separately to identify their true impact on oncologic
outcomes but we analyzed them together due to the rarity of the
disease. Finally, a quite significant number of patients underwent
their primary cancer treatment at another hospital, which
precluded a true correlation between the primary cancer
pathologic finding and the disease-free interval with oncologic
outcomes.
In conclusion, pancreatic resection shows promising results in

terms of curative intent in cases of secondary pancreatic
metastasis. Due to an acceptable survival rate, it may also play
some role in pancreatic resection performed with palliative intent
in addition to chemotherapy, especially in RCC. Targeted
chemotherapy for resectable RCC pancreatic metastasis may
have a positive impact on oncologic outcomes and should be
evaluated further in future studies.
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