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Abstract
Introduction: Pancreatic metastases from other malignant tumors are an uncommon clinical condition and account for
approximately 2% of all pancreatic malignancies. The most common primary malignancy that metastasizes to pancreas is renal cell
cancer. We reported a rare clinical case of metastatic melanoma to pancreas who underwent a successful laparoscopic
pancreaticoduodenectomy (LPD) at our department.

Casepresentation:A 54-year-old Chinese man complaining an unexplained jaundice was found to have a pancreatic mass and
he was diagnosed with cutaneous melanoma (CM) 6 years ago. Contrast-enhanced computed tomography (CECT) revealed a solid
hypovascular mass measuring about 3.1�2.4cm localized at the junction of pancreatic head and uncinate process, which
compressed the lower common bile duct resulting in expansion of the upstream bile ducts. We performed an LPD and regional
lymphadenectomy on this patient. This patient was discharged home on postoperative day 19. Postoperative pathological results
revealed a malignant melanoma with negative margins. Immunohistochemical (IHC) findings also suggested a malignant pancreatic
tumor accompanied by necrosis and pigmentation, which confirmed the pathological diagnosis. Immunoreactivity was strongly
positive for anti-S-100 protein (+++) and positive for anti-Vimentin (+). The cancer cells were negative for CEA, CK8/18, P53, Violin,
CK19, SMA with Ki-67 over 40%. So this pancreatic mass was proved to be a metastatic pancreatic melanoma from the primary
cutaneous lesion. After LPD, this patient was followed up by readmission to hospital every 2 month in the first half year. The serum
bilirubin and tumor markers such as CA199 were normal. CECT and did not find any newly developed neoplasm at the pancreas or
metastasis at other organs. At the last follow-up at 6 months after LPD, the patient’s general condition was acceptable and the
physical examination and imaging studies revealed no significant findings of melanoma.

Conclusion: Metastatic pancreatic tumors are often associated with well-defined margins, tumor necrosis, enhancement, and
distant metastases without pancreatic duct dilatation and parenchymal atrophy. As the most common type of metastatic pancreatic
tumor, renal cell cancers tend to have higher attenuation values than that of primary pancreatic cancer, while they had similar
attenuation values on the portal phase. Primary pancreatic cancer was always associated with an elevated CA199, total bilirubin, and
fasting plasma glucose levels. Surgical resection for metastases to pancreas should be aggressively considered in selected patients
due to its unique value of providing palliation and a chance to cure. For patients with unresectable lesions, new therapeutic protocols
should be recommended such as the combination of BRAF with MEK inhibitor and PD-1 blocker with or without ipilimumab.

Abbreviations: CECT = contrast-enhanced computed tomography, ECM = extracutaneous melanoma, EUS = endoscopic
ultrasound, FNA = fine needle aspiration, GI = gastrointestinal, IHC = immunohistochemical, LPD = laparoscopic
pancreaticoduodenectomy, MM = mucosal melanoma, OM = ocular melanoma, PET/CT = positron emission tomography/
computed tomography, SUVmax = maximum standardized uptake.

Keywords: melanoma, metastases, pancreas, resection
Editor: N/A.

The authors have no conflicts of interest to disclose.
a Second Hospital of Hebei Medical University, Shijiazhuang, b People’s Hospital
of Pingxiang, Xingtai, Hebei, c Fudan University Shanghai Cancer Center,
Shanghai, China.
∗
Correspondence: Jianhua Liu, Second Hospital of Hebei Medical University,

Shijiazhuang, Hebei 050000, China (e-mail: dr.ljh@outlook.com).

Copyright © 2018 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the Creative Commons
Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Medicine (2018) 97:44(e12940)

Received: 31 May 2018 / Accepted: 25 September 2018

http://dx.doi.org/10.1097/MD.0000000000012940

1

1. Introduction

Pancreatic metastases from other malignant tumors are an
uncommon clinical condition and account for approximately 2%
of all pancreatic malignancies.[1] According to a review article of
418 patients diagnosed with metastatic pancreatic diseases, the
primary tumors were renal cell cancer (70.1%), melanoma
(9.1%), colorectal cancer (8.6%), breast cancer (4.5%), sarcoma
(4.3%), and lung cancer (3.4%).[1] As for abdominal metastases
from stage IV melanoma, a 2017 study of 1623 patients
demonstrated that the secondary malignancies could occur in the
liver (42.9%), gastrointestinal (GI) tract (20.7%), adrenal glands
(8.5%), pancreas (2.3%), spleen (6.7%), and multiple sites
(18.8%).[2] Only a few articles have reported the surgical
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outcomes of pancreatic resection for metastases from other
malignant tumors. And there are no generally accepted guidelines
focusing on the systemic treatments for these patients. According
to a literature review by Cosimo, in the last several decades, the
number of pancreatectomy for metastatic malignancies is
gradually increasing with acceptable morbidity and mortality
rate.[1] However, the efficacy of metastasectomy for metastatic
pancreatic malignancy remains controversial due to the insuffi-
ciency of clinical cases. Previously, most patients with a
metastatic pancreatic malignancy are usually not candidates
for surgical treatment due to their widespread disease. The
patient with metastases confined to the pancreatic parenchyma at
the time of diagnosis is a rare clinical case, accounting for 5% of
all pancreatic neoplasms.[3] Nevertheless, pancreatic resection
has the unique potential to cure the disease, and definite benefit of
surgery for patient survival has been already observed in
metastatic renal cell cancer to the pancreas.[4] As for metastases
from other primary cancers, we also believe the unique value
attached to surgical treatment include not only providing
palliation but a chance to cure and gain long-term survival.
The indication for pancreatic resection is limited to patients with
a good general condition, adequate disease control of primary
malignancy and imaging studies indicating tumor resectability.[5]

Here, in this study, we reported a rare clinical case of metastatic
melanoma to pancreas who underwent successful laparoscopic
pancreaticoduodenectomy (LPD) at our department. The current
related literature was also reviewed. This case report was
approved by the ethics committee of the Second Hospital of
HebeiMedical University, Shijiazhuang, China. Informedwritten
consent was obtained from the patient for publication of this case
report and accompanying images.
2. Case report

A pancreatic mass was observed in a 54-year-old Chinese man
during a routine follow-up of cutaneous melanoma. Six years
earlier, he had consulted a dermatologist with a progressively
growing pigment mole after trauma on his back. After detailed
imaging studies and other relevant examinations, he was
Figure 1. CECT showed a solid hypovascular mass measuring about 3.1�2.4cm

2

diagnosed with malignant melanoma of stage T3N0M0,
according to the 7th American Joint Committee on Cancer
definition. This patient underwent extended surgical resection of
the malignant lesion and immunotherapeutic treatments with
IFNa-2b plus IL-2 on 1, 3, 6, 12, 18, 24, 30, 36 months after
surgery (IFNa-2b, 3000,000U, 15 times; IL-2, 1000,000U, 15
times, intramuscular injection alternately). Postoperative patho-
logical results also confirmed as malignant melanoma of stage
T3N0M0. However, in year 4 following the index surgery, this
patient complained of an upper abdominal discomfort but
refused to receive further systemic examinations and treatments.
In year 6, he presented with an unexplained jaundice of skin and
was admitted to our department. The blood test showed a
significantly elevated bilirubin level (total bilirubin, 153.4mmol/
L; direct bilirubin, 86.5mmol/L) and a normal CA199 level of
33.3U/mL (normal range<40U/mL). Contrast-enhanced com-
puted tomography (CECT) revealed a solid hypovascular mass
measuring about 3.1�2.4cm localized at the junction of
pancreatic head and uncinate process, which compressed the
lower common bile duct resulting in expansion of the upstream
bile ducts (Fig. 1). Percutaneous transhepatic catheter drainage
was performed in this patient to reduce the serum concentration
of serum bilirubin. Given the patient’s acceptable general
condition, good control of primary disease and imaging studies
indicating tumor resectability, we obtained approval from him as
well as his family and performed an LPD and regional
lymphadenectomy on this patient. There were no complications
following the surgery and the patient was discharged on day 19
after surgery.
The gross morphology of the specimen is shown in Fig. 2. The

pathological outcomes following the skinmelanoma resection are
given in Fig. 3A. Postoperative pathological results after LPD
revealed a malignant melanoma with negative margins (Fig. 3B).
Immunohistochemical (IHC) findings also suggested a malignant
pancreatic tumor accompanied by necrosis and pigmentation,
which confirmed the pathological diagnosis. Immunoreactivity
was strongly positive for anti-S-100 protein (+++) and positive for
anti-Vimentin (+) (Fig. C1-2 and D1-2). The cancer cells were
negative for CEA, CK8/18, P53, Violin, CK19, SMA with Ki-67
localized at the junction of pancreatic head and uncinate process (arrow head).



Figure 3. The IHC findings suggested a malignant pancreatic tumor accompanied by necrosis and pigmentation. (A) HE staining for the primary cutaneous
melanoma (�200). (B) HE staining for the metastatic pancreatic melanoma (�200). (C1) Significantly positive IHC staining of S-100 protein (�200). (C2) Significantly
positive IHC staining of S-100 (�400). (D1) Positive IHC staining of Vim (�200). (D2) Positive IHC staining of Vim (�400). (E1) IHC staining of Ki-67 over 40% (�100).
(E2) IHC staining of Ki-67 over 40%(�200).

Figure 2. The macroscopic image of resected tumor specimen indicated a metastatic melanoma.
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over 40% (Fig. E1 and E2) So this pancreatic mass was confirmed
to be a metastatic pancreatic melanoma from the primary
cutaneous lesion.
After LPD, this patient was followed up by readmission to

hospital every 2 months in the first half year. The serum bilirubin
and tumor markers such as CA199 were normal. CECT and did
not find any newly developed neoplasm at the pancreas or
metastasis at other organs. At the last follow-up at 6 months after
LPD, the patient’s general condition was acceptable and the
physical examination and imaging studies revealed no significant
findings of melanoma.
3. Discussion

Although patients with pancreatic metastases are often com-
plaining abdominal pain (47.5%), metastatic pancreatic tumors
could also be asymptomatic in 32.5% of patients.[6] They are
more likely to be detected during regular follow-up after the
index surgery for primary disease or as an unexpected finding on
imaging study which is performed for an unrelated purpose.[1]

When patients with past histories of other malignancies
develop pancreatic cancer, accurate preoperative diagnosis is
essential for optimal treatment protocols which could affect the
final choice of surgical or nonsurgical management. However, it
is challenging to differentiate metastatic pancreatic malignancy
from primary pancreatic cancer. To date, various methods have
been developed and introduced to distinguish metastatic
pancreatic malignancy from primary pancreatic cancer, such
as CECT, positron emission tomography/computed tomography
(PET/CT), and endoscopic ultrasound (EUS) with fine needle
aspiration (FNA). Metastases are often considered when CECT
imaging indicates a pancreatic mass with peripheral enhancement
and low attenuation of the central area except for renal cell
cancer. Lee et al noted that primary pancreatic cancer was more
likely to show pancreatic duct dilatation and pancreatic atrophy,
whereas metastatic pancreatic cancer tended to have well-defined
margins, tumor necrosis, enhancement, and distant metastases.[7]

As the most commonmetastases to the pancreas, metastases from
renal cell carcinoma should gain more attention than any other
tumors, which are often mimicking a pancreatic neuroendocrine
tumor. There is substantial overlap in radiological characteristics
of these 2 entities. A recent study by Kim et al reported the relative
percentage washout on CECT was helpful on this issue. In his
initiative study, Kim et al found that the metastases from renal
cell carcinoma were associated with considerably higher
attenuation values than that of primary pancreatic cancer, while
they had similar attenuation values on portal phase. This report
also indicated that the metastases from renal cell carcinoma
tended to show rapid wash out after the arterial period.[8] The
explanation for this phenomenon could be the metastases from
renal cancer still inherit biological characteristics of high vascular
perfusion from a primary tumor. Despite CECT, PET/CT has
evolved as a novel diagnostic technique to differentiate pancreatic
metastases and primary pancreatic cancer and detect unsuspected
pancreatic metastases which cannot be detected by CECT.
However, in a retrospective study by Hu, no significant
differences in the maximum standardized uptake (SUVmax)
value between these 2 types of pancreatic malignancies were
found, and semiquantitative analysis using SUVmax cannot be
used as a criterion for differentiation. However, pancreatic
surgeons should consider the PET/CT scan as a necessary choice
when the patient has a previous history of cancer at other
organs.[9] Except for the imaging findings, surgeons can also
4

distinguish metastatic disease to the pancreas from primary
pancreatic cancer by multiple serum parameters. Primary
pancreatic cancer was always associated with elevated CA199,
total bilirubin, and fasting plasma glucose levels.[7] Compared to
CECT and PET/CT, EUS has an inherent advantage of being able
to obtain pathological proof by performing FNA and immuno-
cytochemistry. Sox-10 staining has been demonstrated to be
useful in identifying metastatic pancreatic malignancy and
establishing a definitive pathological diagnosis.[10] There are
also a few slight differences between pancreatic metastases and
primary pancreatic cancer. The former one is more likely to have
well-demarcated tumor margins and appears hypoechoic,
heterogeneous, lobular, and round when considering metastatic
melanoma.[11] So, EUS with FNA is recommended when facing
inconclusive imaging studies of pancreatic lesions.
Melanoma can be categorized into cutaneous and extracuta-

neous melanomas (ECM) which is comprised of ocular (OM),
mucosal (MM), and leptomeningeal melanomas. The incidence
rate for both OM (5.6 per million person-years) andMM (2.3 per
million person-years) are very low compared to CM (171.6 per
million person-years). And, the 5-year relative survival rate of
MM (34%) and OM (78.4%) are significantly lower than CM
(89%).[2] AlthoughMM could be identical morphologically to its
cutaneous counterpart, MMs have more aggressive biological
manners and poorer outcomes than CM. MM are more likely to
be detect at an advanced stage due to their hidden locations and a
lack of symptoms. And, patients with MM are more susceptible
to lymph nodal infiltration and distant visceral metastases.
Moreover, at a molecular level, MM has been proven to be
different from its cutaneous counterpart such as a higher rate of
KIT aberrations (mutations or copy number increase) and a less
frequency of BRAF mutations.[12] These could be the explan-
ations for the relatively poor survival outcomes ofMMcompared
with OM. Moreover, a Denmark national study demonstrated
that the independent predictor of MM of head and neck is R0
resection with age<65, no distant metastases, and low TNM
stage also being predictors of overall survival. The authors
highlighted that R0 resection is the most important predictors of
long-term survival and patients with negative margins have the
lowest recurrence rate.[13] The prognosis of metastatic melanoma
is poor and each site is associated with different overall survival.
Among all stage IV melanomas, the prognosis is best for
metastases confined to skin tissue and lymph nodes, intermediate
for metastases to lung and worst for all other organs, such as
pancreas.[14]

Most patients with a metastatic pancreatic malignancy are
usually not candidates for surgical treatment due to their
widespread disease. The patient with metastases confined to
parenchyma of pancreas at the time of diagnosis is a rare clinical
case, accounting for 5%of all pancreatic neoplasms.[3] According
to a review article of 418 patients diagnosed with metastatic
pancreatic diseases, the primary tumors were renal cell cancer
(70.1%), melanoma (9.1%), colorectal cancer (8.6%), breast
cancer (4.5%), sarcoma (4.3%), and lung cancer (3.4%).[1]

Many researchers have indicated that patients with metastatic
pancreatic malignancy from renal cell cancer would have better
overall survival with a 5-year survival rate of 63% compared to
those with other primary cancers.[1–4,15] The overall survival may
differ from various pathological types. The 5-year survival rate
for malignancies from sarcoma, breast cancer, and colorectal
cancer is 32.4%, 34.3%, and 41.6%, respectively.[3] The 1, 2,
and 3-year survival rate are 44%, 33%, 22% for patients with
pancreatic metastases from melanoma after radical surgery.[2]



Liu et al Medicine (2018) 97:44 www.md-journal.com
Nevertheless, we believe that with advanced technology and
annually decreasing morbidity and mortality rate in high-volume
pancreatic centers, surgical treatment should be offered to
patients with metastatic pancreatic malignancy from melanoma.
Radical surgery with negative margins may be the only chance of
cure for these patients. For metastases from renal cell cancer, the
overall survival time is 52.6 months in surgical treatment patients
and 11.2 months in nonoperative patients with a significance of
0.019, which is also a powerful proof for an aggressive surgical
procedure.[4] The important value of surgery as a prognostic
predictor was also confirmed by multivariate analysis by Masetti
et al,[3] which indicated patients undergoing surgical treatment
with negative margins had a statistically lower risk of earlier
mortality. Other prognostic factors include the presence of
clinical presentation and disease-free interval, which is confirmed
in overall univariate survival analysis (P= .001 and P= .017,
respectively).[3]

As for pancreatic metastases from melanoma, Deutsch et al[2]

argued that the overall survival is significantly superior in these
patients undergoing a surgical procedure (18 months) compared
to those receiving nonoperative protocol (7 months). The 1-, 2-,
and 3-year survival rate are 44%, 33%, 22% for patients after
radical surgery and 31%, 19%, and 15% for nonoperative
patients. Among all these types of abdominal metastases from
melanoma, the finest overall survival outcomes were detected in
patients with GI metastases after surgery. The 1-, 2-, and 3-year
survival rate is 52%, 41%, 32%, respectively, which is also better
than those of nonoperative patients. Survival benefits were also
detected in patients with other abdominal sites malignancy
receivingmetastasectomy versus those treated nonsurgically. And
according to a retrospective study involving 54 patients, short-
term outcomes related to surgical treatment are also favorable.
No 30-day mortality was observed, and the complication rate
was 11.1% (wound infection, n=5; anastomotic leak, n=1).
And, 33 out of 36 patients who were symptomatic preoperatively
received objective symptom relief. Generally, surgical treatment is
practicable and associated with significantly improved overall
survival at all abdominal sites.[2,14]

Complete removal with negative margins is the basic treatment
modality for resectable metastases. There are multiple nonopera-
tive therapies following surgery or treating patients with
unresectable metastatic lesions. Melanoma is considered as a
chemotherapy-resistant malignancy resulting in a low response
rate in treatingmetastatic lesions.Chemotherapywith dacarbazine
results inmedian survival time of only 7 to 9months and, so far, no
other chemotherapeutic agents or strategies have shown superiori-
ty to dacarbazine regarding long-term survival.[16] In the modern
era of evolving targeted therapies and immunotherapies, metasta-
ses from melanoma is the first solid malignancy to benefit from
these revolutions and becomes the focus point in this novel
therapeutic area.[17] New therapeutic protocols have been proved
to improve long-term survival and already used in routine clinical
practice. The greatest survival improvement has been detected in
the combination of BRAF with MEK inhibitor and PD-1 blocker.
The survival proportion of patients at 12months is 71.9% for PD-
1 blocker and 74.5% for combination of BRAF with MEK
inhibitor, respectively. The long-term outcomes are quite similar
between single PD-1 blocker and combination with ipilimumab.
No other treatment strategies for unresectable metastatic melano-
ma have been proved to be superior to these 2 protocols in terms of
survival. Ugurel et al[16] noted that the worst survival is detected
with single ipilimumab or any chemotherapeutic agent, which is
also a confirmation of our conclusion. It should be noted that the
5

long-term follow-up information was only available for ipilimu-
mab, which indicates a survival curve plateau around year 3.
Twenty-two percent of all unresectable or metastatic melano-

ma surviving at year 3 are alive at year 5 and beyond.[18]

Although not enough long-term follow-up data are available, this
also indicates the longevity of benefit of the combination of BRAF
with MEK inhibitor and PD-1 blocker.
In the last few years, the IHCmarkers have been widely used in

the clinical setting in the diagnosis of pigmented lesions, such as S-
100 and SOX-10. S-100 is the first IHC marker proved to be
useful in the diagnosis of melanoma. This marker is associated
with very high sensitivity (93–100%) but relatively low
specificity.[19] S-100 can be detected in all subtypes of melanoma
and very useful in distinguishing melanocytic from nonmelano-
cytic tumors. Recently, SOX-10 has evolved as a novel IHC
marker with high sensitivity and specificity. Except for melano-
ma, this IHC marker can be expressed in just 12% of all breast
carcinomas, and no SOX-10 can be detected in the carcinoma of
lung, colon, endometrium, and ovary. Vrotsos et al also
demonstrated that SOX-10 is more sensitive and specific than
S-100 and KBA62 in identifying metastatic melanoma in lymph
nodes. So, SOX-10 is useful in the detection of micrometastases in
sentinel lymph nodes. However, these 2 IHC markers cannot
differentiate between benign and malignant pigmented skin
lesions.[20] So, S-100 and SOX-10 should be used combined with
other IHC markers. Differentiation between malignant melano-
ma and a benign melanocytic lesion is crucial for identifying
melanomas and subsequently improving the patients’ long-term
survival. Chin et al[21] indicated that malignant melanomas
present with significant staining for phosphorylated CSE1L
(100%) and only faint staining for the benign nevi (0%). Lyu et al
noted that the number of p-Akt-positive cells in benign nevi is
smaller than that of melanoma. The expression of p-Akt would be
increased in melanoma with decreasing PTEN level, particularly
in advanced cases.[22] Although not enough relevant data are
available, these novel IHC markers may aid in the differential
diagnosis of malignant melanomas from benign pigment lesions.
4. Conclusion

Pancreatic metastases from other malignant tumors are a
sporadic clinical condition and account for approximately 2%
of all pancreatic malignancies. Metastatic pancreatic tumors are
often associated with well-defined margins, tumor necrosis,
enhancement, and distant metastases without pancreatic duct
dilatation and parenchymal atrophy. As the most common type
of metastatic pancreatic tumor, renal cell cancers tend to have
higher attenuation values than that of primary pancreatic cancer,
while they had similar attenuation values on portal phase.
Despite CECT, PET/CT should be considered seriously when the
patient has a previous history of cancer at other organs. Except
for the imaging findings, surgeons can also distinguish metastatic
disease to the pancreas from primary pancreatic cancer by
multiple serum parameters. Primary pancreatic cancer was
always associated with elevated CA199, total bilirubin, and
fasting plasma glucose levels. Surgical resection for metastases to
pancreas should be aggressively considered in selected patients
due to its unique value of providing palliation and a chance to
cure. For patients with unresectable lesions, in the modern era of
evolving targeted therapies and immunotherapies, new thera-
peutic protocols should be recommended such as the combina-
tion of BRAF with MEK inhibitor and PD-1 blocker with or
without ipilimumab.
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