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Abstract
Pancreatectomy might confer a survival benefit in patients with metastatic tumors of the pancreas (MTPs); however, the optimal
treatment for MTP has not been established. We reviewed six patients with MTP undergoing pancreatectomy and discussed the
clinical features, surgical treatment, and survival. The sites of primary cancer included renal cell carcinoma (RCC) (n = 5; 83.3%)
and rectal cancer (n = 1; 16.7%). The median interval between the resection of the primary site and the development of MTP was
157 months (range, 16–180 months). Three (60.0%) of the five cases of MTP-originating RCC and a MTP-originating rectal
cancer, biopsy was performed under endoscopic ultrasonography guidance and MTP was pathologically diagnosed. All patients
withMTP originating from RCC have remained alive for 3, 13, 18, 18, and 113months without recurrence after pancreatectomy.
In contrast, the patient with MTP originating from rectal cancer developed multiple liver metastases at 7 months after pancre-
atectomy, and then underwent chemotherapy. A preoperative pathological diagnosis using biopsy under endoscopic ultrasonog-
raphy guidance was indispensable for the treatment of MTP. Pancreatectomy for MTP conferred a survival benefit in patients
with metastatic RCC, whereas a combination of pancreatectomy and chemotherapy might be necessary to improve the prognosis
of patients with metastatic colorectal cancer.
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Introduction

Metastatic tumors of the pancreas (MTPs) account for less
than 5% of pancreatic malignancies diagnosed in living pa-
tients [1, 2]. Renal cell carcinoma (RCC) is the most common
primary tumor to cause MTP [3], followed by sarcoma, colo-
rectal cancer (CRC), ovarian cancer, and melanoma [4–6].
Several reports have indicated that pancreatectomymight con-
fer a survival benefit in patients withMTP [4, 6], however, the
optimal treatment forMTP has not established due to the rarity
of the disease [4, 5]. A certain number of retrospective case
series and reviews suggest that pancreatectomy confers a sur-
vival benefit in patients with MTP originating from RCC;

however, it is difficult to provide clear evidence.
Furthermore, due to the small number of cases in which pan-
createctomy has been performed for patients with MTP orig-
inating from CRC, we could not find any recommendations
for its treatment. In the present study, we retrospectively
reviewed six cases of MTP—five originating from RCC and
one originating from rectal cancer—in which pancreatectomy
was performed and the clinical features, surgical treatment,
and survival were discussed.

Materials and Methods

Clinical Data Collection

We retrospectively reviewed the database of Saitama Medical
Center, Jichi Medical University, between February 2006 and
June 2017. During this period, six patients underwent pancre-
atectomy for MTP. The primary sites of the six patients in-
cluded RCC (n = 5) and rectal cancer (n = 1). The demograph-
ic and clinical variables that were collected included gender,
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age, site, and histology of the primary tumor; interval between
surgery of the primary site and MTP; location and size of
MTP; characteristics on enhanced abdominal CT or enhanced
ultrasonography; surgical procedure; presence of lymph node
metastasis; morbidity; postoperative hospital stay; and overall
survival time after pancreatectomy. These data were retrospec-
tively collected by a medical chart review and the clinical
features, surgical treatment, and survival were assessed. This
study was reviewed and approved by the Institutional Review
Board of Jichi Medical University.

Indications for Pancreatic Resection for MTP

The indications for pancreatectomy in patients withMTPwere
as follows: (1) the primary tumor was resected; (2) no other
synchronous metastatic lesions (other than MTP) are present;
(3) pancreatectomy has the potential to achieve curative resec-
tion; and (4) the patient can tolerate pancreatic surgery.

Surgical Procedure

The t yp e o f p an c r e a t e c t omy, wh i ch i n c l ud ed
pancreatoduodenectomy, distal pancreatectomy, and total pan-
createctomy, was selected based on the preoperative findings.
Whenwe found tumor infiltration to the portal vein or superior
mesenteric vein intraoperatively, combined resection was per-
formed to achieve a curative resection. We also performed

regional lymph node dissection, because previous studies
have reported that metastasis to the regional lymph nodes
was detected in 20–30% of patients with MTP [7, 8].

Results

Between February 2006 and June 2017, 308 patients
underwent pancreatic resection for pancreatic neoplasms at
our hospital, and the incidence of MTPs in resected pancreatic
neoplasms was 1.9%. Table 1 shows the clinical features of six
patients who underwent pancreatectomy for MTP. This series
included two men and four women; the median age was
69 years (range, 52–79 years). The sites of the primary cancer
included RCC (n = 5; 83.3%) of RCC and rectal cancer (n = 1;
16.7%). The median of interval between the resection of the
primary site and MTP was 157 months (range, 16–
180 months). In one case, MTP was found after a patient
presented with back pain. None of the other five patients
showed symptoms and MTP was found by routine follow-
up CT or incidentally detected during surveillance for another
disease. The median size of MTPs, which occurred in various
locations, was 28.5 mm (range, 11–35 mm). One patient,
whose primary tumor was RCC, harbored multiple MTPs.

The clinical features of the five patients with MTP origi-
nating from RCC were as follows. One primary RCC was
right-sided; four primary RCCs were left-sided. Pathological

Table 1 The demographic and clinical variables of the six patients

No. 1 2 3 4 5 6

Gender Female Male Female Female Female Male

Age 69 72 73 79 71 52

Site of primary tumor RCC (lt.) RCC (rt.) RCC (lt.) RCC (lt.) RCC
(lt.)

Rectal cancer

Pathological diagnosis
of primary tumor

N/A Clear cell
carcinoma

Clear cell
carcinoma

Clear cell
carcinoma

N/A Well-differentiated
adenocarcinoma

Pathological stage
of primary tumor

N/A T1bN0M0 T1bN0M0 T2 N/A T3N2aM0

Interval from primary
site resection

12 y 1 y and 4 m 14 y and 2 m 6 y and 3 m 15 y 6 y and 4 m

Location of pancreatic
tumor

Tail Tail Head/body/tail Head Tail Head

Tumor size 35 mm 26 mm 22/34/11 mm 31 mm 16 mm 33 mm

Vascularity Hyper Hyper N/A Hyper Hyper Ring-enhanced

Surgical procedure DP DP TP PD DP PD

Lymph node metastasis Negative Negative Negative Negative Negative Negative

Morbidity Peptic
ulcer

– – – – Intra-abdominal abscess

Prognosis Alive Alive Alive Alive Alive Dead

Survival time after
pancreatectomy

9 y and
5 m

1 y and 6 m 1 y and 6 m 1 y and 1 m 3 m 2 y and 5 m

RCC renal cell carcinoma, lt left side, rt. right side, N/A not available, y year(s), m month(s), DP distal pancreatectomy, TP total pancreatectomy, PD
pancreatoduodenectomy
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examinations of the primary RCC tumors revealed that two
cases were stage I (according to the eighth edition of the
Union of International Cancer Control) [9]; the results of the
pathological examinations were not available for the other
three cases. Four (80.0%) of the five cases involving MTP
originating from RCC showed strong enhancement on CT
(Fig. 1) or ultrasonography (Fig. 2). The other one did not
undergo enhanced CTor ultrasonography due to chronic renal
dysfunction. In three (60.0%) of the five cases of MTP orig-
inating RCC, biopsy was performed under endoscopic ultra-
sonography guidance and MTP originating from RCC was
pathologically diagnosed.

The brief clinical course of the patient with MTP originat-
ing from rectal cancer was as follows. The patient was a man
aged in his 50s who underwent resection for rectal cancer. The
tumor was pathologically diagnosed as stage IIIB (T3, N2a,
M0) according to the eighth edition of the UICC [9]. He
underwent resection for metachronous lung metastases at 36
and 40 months after primary resection, after which a pancre-
atic head mass associated with ring enhancement was detected
by abdominal CT (Fig. 3). A biopsy was performed under
endoscopic ultrasonography guidance and found a well-differ-
entiated adenocarcinoma (Fig. 4a). Immunohistochemistry
(IHC) showed that cells were negative for cytokeratin (CK) 7
(Fig. 4b) and positive for CK 20 (Fig. 4c), and the final diagnosis
was a metachronous MTP originating from RCC. The interval
between primary resection and the appearance of the pancreatic
head mass was 6 years. Prior to pancreatectomy for MTP, he had
not received any chemotherapy.

The surgical procedures for MTP included distal pancrea-
tectomy (n = 3), pancreatoduodenectomy (n = 2), and total
pancreatectomy (n = 1). The pathological examinations re-
vealed no lymph node metastasis in six cases. Postoperative
complications occurred in two patients (duodenal ulcer and

intra-abdominal abscess). The median postoperative hospital
stay was 30 days (range, 11–44 days).

At the time of writing, all of the patients with MTP origi-
nating from RCC remain alive without recurrence at 3, 13, 18,
18, and 113 months, respectively, after pancreatectomy (the
median postoperative observation period was 18 months;
range, 3–113 months); none of these patients received chemo-
therapy. In contrast, the patient with MTP originating from
rectal cancer developed multiple liver metastases at 7 months
after pancreatectomy. He received chemotherapy for
22 months as treatment for liver metastasis.

Discussion

Pancreatectomy for MTP is uncommon and the optimal treat-
ment for MTP remains to be established. Recent reports show
that the morbidity and mortality rates of pancreatectomy have
improved [10–12], and the number of retrospective case series
and reviews on pancreatectomy for MTP is increasing. In
these reports, similarly to our series, the most common prima-
ry cancer of MTP patients who underwent pancreatectomy
was RCC (58.6–73.9%), and followed by sarcoma, CRC,
ovarian cancer, and melanoma [4–6, 13]. The median interval
between resection at the primary site and MTP was 65.9–
122.4 months [4–6, 14], and the interval tended to be longer
in cases of RCC than colorectal cancer (108 months vs
24 months) [5]. In this series, the median interval between
the resection at the primary site and MTP of RCC was
157 months, and despite the limited number of the cases, it
seems longer in comparison to previous reports. Thus, when
RCC patients present pancreatic tumors after resection, it is
important to evaluate the possibility of MTP, even when the
interval is ≥ 10 years.

Fig. 1 Abdominal enhanced
computed tomography (CT)
showed a hypervascular mass of
35 mm in size located from the
pancreatic body to the pancreatic
head, the primary lesion of which
was renal cell carcinoma (Case 4
in Table 1). Arrow: tumor
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Patients with MTP originating from RCC showed
hypervascular tumors on enhanced CT, MRI, and ultrasonog-
raphy, which resembled pancreatic neuroendocrine tumors
and clear cell adenocarcinoma of the pancreas, similarly to
our cases [15]. Clear cell adenocarcinoma is extremely rare
and has been reported in only a few cases [16]; it is therefore
important to distinguish among these entities, as the surgical
strategies for MTP originating from RCC and pancreatic neu-
roendocrine tumors are different. The recommended surgical
procedures for pancreatic neuroendocrine tumors differ ac-
cording to the tumor size, and include enucleation, partial
resection with or without lymph node dissection, and standard
pancreatectomy with lymph node dissection [17, 18]. When

the tumor size is small, observation is acceptable [17, 18].
Conversely, pancreatectomy has been shown to improve of
survival outcomes of patients with MTP originating from
RCC [2, 4–6, 19, 20]. Several recent studies have suggested
that therapy with tyrosine kinase inhibitors (TKIs) for MTP
originating from RCC had long-term efficacy comparable to
surgery, but the disease-free survival was better with the sur-
gical approach [21, 22]. We also demonstrated that all five of
our patients with MTP originating from RCC are currently
alive without recurrence after pancreatectomy. Thus, an ap-
propriate diagnosis and surgical treatment are important for
patients with MTP originating from RCC. As mentioned, we
have recently diagnosed MTP originating from RCC based on

Fig. 2 Abdominal enhanced
ultrasonography showed a
hypervascular mass of 16 mm in
size located in the pancreatic tail,
the primary lesion of which was
renal cell carcinoma (Case 5 in
Table 1). Arrow: tumor

Fig. 3 Abdominal enhanced CT
showed a ring-enhanced mass of
33 mm in size that contained ne-
crotic tissue and which was lo-
cated in the pancreatic head. The
primary lesion was rectal cancer
(Case 6 in Table 1). Arrow: tumor
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biopsy under endoscopic ultrasonography guidance; this tech-
nique may be useful for distinguishing MTP originating from
RCC from other types of hypervascular tumors, such as pan-
creatic neuroendocrine tumors. When it is pathologically dif-
ficult to distinguish between MTP originating from RCC and
other entities, including ductal adenocarcinoma with clear cell
appearance, clear cell endocrine pancreatic tumor, solid serous
adenoma of the pancreas, clear cell variant of solid
pseudopapillary tumor of the pancreas, and perivascular epi-
thelioid cell tumor, determining the CD10 and PAX8 expres-
sion on IHC is useful for diagnosing MTP originating from
RCC [15]. In addition, CT scan could not distinguish MTP
originating from CRC and primary pancreatic adenocarcino-
ma in this series and IHC for biopsy specimens collected un-
der endoscopic ultrasonography guidance was particularly
useful to diagnose, as same as a previous report [23].
Previous studies reported that IHC found that 92% of pancre-
atic adenocarcinomas were positive for CK 7 versus 5% of
colorectal carcinoma [24, 25]. In our case, tumor cells were
negative for CK 7 and positive for CK 20 and the preoperative
diagnosis was a MTP originating from CRC. When biopsy
specimens collected under endoscopic ultrasonography is lim-
ited, IHC might not be feasible, but IHC may be recommend-
ed for patient who associates pancreatic mass and past history
of colorectal cancer to make a precise diagnosis and appropri-
ate therapeutic strategy.

In the treatment of metastasized CRC, it was well known
that hepatectomy improved the prognosis of patients with

metastatic liver tumors, and surgical resection is still consid-
ered the only curative option for patients with liver metastasis
[26]. Kato et al. reported that the 5-year survival rate of CRC
patients with liver metastasis who were treated by hepatecto-
my was significantly higher (32.9%) than that of those who
did not undergo hepatectomy (3.4%) [27]. Similarly, pancre-
atectomy might confer a survival benefit in cases of MTP
originating from CRC; however, the reported recurrence and
survival rates after pancreatectomy for MTP originating from
non-RCC have differed in previous studies [13, 28, 29], and
the impact of pancreatectomy on MTP originating from CRC
has been unclear due to the small number of cases available.
Hung et al. reported that the median survival time and 5-year
survival rate after pancreatectomy for MTP originating from
CRC were 24.0 months and 24.6%, respectively [5]. On the
other hand, the median survival time of patients with
unresectable CRC has been prolonged to approximately
30 months with chemotherapy [30]. In the present series, the
patient with MTP originating from rectal cancer has remained
alive for 8 years and 9 months after primary resection, three
resections of metastasis (two resections of lung metastasis and
one resection of MTP), and subsequent chemotherapy. A re-
cent meta-analysis demonstrated that the use of chemotherapy
for patients with resectable colorectal liver metastases who
underwent resection with curative intent was a worthwhile
strategy that improved both recurrence-free survival and over-
all survival [31]. Thus, our case might also suggest that a
combination of pancreatectomy and chemotherapy is needed

Fig. 4 Pathological study found a
well-differentiated adenocarcino-
ma (Fig. 4a), and tumor cells were
negative for CK 7 (Fig. 4b) and
positive for CK 20 (Fig. 4c)
immunohistochemically
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to improve the prognosis of patients with MTP originating
from colorectal cancer, if it is feasible for the patient.

In conclusion, a precise pathological diagnosis using a bi-
opsy under endoscopic ultrasonography guidance is indis-
pensable for the treatment of MTP, and IHC is useful for
making a pathological diagnosis in some cases.
Pancreatectomy may confer a survival benefit in patients with
MTP originating from RCC, even in the era of therapy with
TKIs for recurred RCC. However, a combination of pancrea-
tectomy and chemotherapy might be necessary to improve the
prognosis of patients with MTP originating from colorectal
cancer.
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