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KEY POINTS

� Rare pancreatic tumors of the pancreas include adenocarcinoma variants, such as
anaplastic carcinoma, adenosquamous carcinoma, colloid, hepatoid, and medullary
carcinoma.

� Other neoplasms include acinar cell carcinoma, solid pseudopapillary tumor, sarcomas,
or lymphomas.

� Benign solid or cystic masses, such as hamartoma, hemangioma, lymphangioma, or
others also may mimic neoplastic disease.

� The pancreas may be the site of isolated metastatic disease, such as renal cell cancer,
colorectal cancer, melanoma, and other carcinomas.

� Pancreatic inflammatory diseases may mimic solid neoplasms of the pancreas.
Primary pancreatic ductal adenocarcinoma (PDAC) is the most common neoplasm of
the pancreas. Pancreatic neuroendocrine tumors (PNETs) are much less common but
their incidence has increased over the past decade due to the increased use of cross-
sectional imaging.1 Cystic lesions, such as intraductal papillary mucinous neoplasm
(IPMN), mucinous cystic neoplasms (MCN), and serous cystic neoplasms (SCN) are
also relatively common. The pancreas is a complex organ that harbors a wide array
of diseases. There are a variety of non-neoplastic conditions that mimic PDAC,
such as groove pancreatitis (GP) and autoimmune pancreatitis (AIP).2,3 Additionally,
there are a handful of other rare neoplastic lesions infrequently found in patients
with pancreatic masses that range from well known (eg, solid pseudopapillary
neoplasm and acinar cell carcinoma) to less well known (eg, leiomyosarcoma and
hepatoid carcinoma). Rare cystic lesions can be misdiagnosed for the more common
Disclosures: The authors have nothing to disclose.
Department of Surgery, Mayo Clinic, 4500 San Pablo Road South, Jacksonville, FL 32224, USA
* Corresponding author. Division of General Surgery, Mayo Clinic, 4500 San Pablo Road South,
Jacksonville, FL 32224.
E-mail address: asbun.horacio@mayo.edu

Surg Clin N Am 98 (2018) 169–188
https://doi.org/10.1016/j.suc.2017.09.013 surgical.theclinics.com
0039-6109/18/ª 2017 Elsevier Inc. All rights reserved.



Stauffer & Asbun170
mucinous, serous, or inflammatory pancreatic lesions. Peripancreatic solid lesions or
duodenal pathology occasionally can be mistaken for pancreatic pathology as well.
Finally, the pancreas is a potential site for metastatic disease, such as renal cell car-
cinoma (RCC), or can be involved with other diseases, such as primary pancreatic
lymphoma. Any of these lesions can be mistaken for PDAC.
Contrast-enhanced computerized tomography (CT) is the most common modality

to detect and diagnose pancreatic pathology. Endoscopic ultrasound (EUS) and
MRI with cholangiopancreatography (MRCP) have distinct advantages in hepatopan-
creatobiliary imaging that may clarify the diagnosis of an unknown pancreatic mass.
EUS allows gastroduodenal mucosal evaluation, and has perhaps the highest sensi-
tivity for small lesions of the pancreas (eg, subcentimeter PNET and mural nodules
within IPMN), as well as enabling direct tissue sampling with fine-needle aspiration.
High-quality MRI with MRCP provides detailed anatomic information of the pancreas
and ductal structures that cannot be obtained with any other modality. Additionally,
with an appropriate protocol, the MRI can provide conspicuity of any liver lesions
associated with pancreatic disease surpass the images of the highest-quality triple-
phase CT.4,5 Complete evaluation by an experienced team is warranted for all with
pancreatic neoplasms. A multidisciplinary approach with knowledgeable surgeons,
gastroenterologists, radiologists, oncologists, pathologists, and others limit misdiag-
nosis and/or mismanagement of the following rare pancreatic findings.
ADENOCARCINOMA VARIANTS

Ductal adenocarcinoma of the pancreas with tubular morphology accounts for more
than 90% of pancreatic carcinoma. There are variants of adenocarcinoma with a
different prognosis that should be distinguished from PDAC.

Anaplastic (Undifferentiated) Adenocarcinoma (Also with Osteoclastlike Giant Cells)

Anaplastic pancreatic carcinomas (APCs) are rare neoplasms that represent 2% to 7%
of all exocrine pancreatic tumors. First described by Sommer and Meissner in 19546

they are referred to as undifferentiated carcinoma with or without osteoclastlike giant
cells, carcinosarcoma, sarcomatoid carcinoma, pleomorphic carcinoma, pleomorphic
giant-cell carcinoma, and pleomorphic large-cell carcinoma of the pancreas. This un-
differentiated carcinoma is an aggressive epithelial neoplasm that does not display sig-
nificant components of differentiated lesions. Anaplastic foci can be seen within PDAC
but as aminor component. Themale-to-female ratio is 3 to 1 and generally affects older
men (Fig. 1). The lesions are distributed throughout the pancreas and are often quite
large when diagnosed (average of up to 9–10 cm).7,8 The literature focuses on histol-
ogy, immunohistochemistry, electron microscopy, and gene expression of APCs.
Many studies note a poor outcome after resection due to its systemic nature, but other
larger studies have shown benefit to resection.7,9 Hoshimoto and colleagues10 re-
ported 60 cases of APC resected in Japan with a mean age at diagnosis of 61.5 years,
63%male, and amedian size of 6 cm. Nearly one-fourth required resection of adjacent
organs and vascular involvement was present in (12%). Although half died within 1 year
of surgery, the 5-year survival rate was 12%.10 Strobel and colleagues11 reported a sin-
gle institutional experience of 18 patients with APC who underwent attempted resec-
tion and compared them to a similar group with PDAC. They noted a median survival
of only 5.7 months, but a margin-negative resection extended survival and 17%
were long-term survivors.11 Paniccia and colleagues12 matched 192 patients with
APC from the National Cancer Data Base with 960 PDAC patients. They too noted a
1-year survival that was lower than PDAC with a similar overall long-term survival.



Fig. 1. Coronal MRI showing 6-cm mass in the tail of the pancreas in a 69-year-old man.
Distal pancreatectomy with en bloc partial gastrectomy, splenectomy, and adrenalectomy
was performed with pathology revealing anaplastic (undifferentiated) carcinoma with
extensive necrosis. The tumor had focal areas (<10%) of conventional adenocarcinoma
and 0/40 lymph nodes involved. The patient was alive without disease 2 years later. Asterisk
indicates tumor with invasion into the posterior wall of the stomach, arrow indicates main
pancreatic duct.
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The presence of osteoclastlike giant cells implied a significantly better prognosis.12

Clark and colleagues13 evaluated the Surveillance, Epidemiology, and End Results
(SEER) database over 20 years and found that the median survival of 353 APC patients
was only 3 months, significantly worse than 5859 patients with PDAC (11 months).
However, for those who underwent surgical resection, the overall survival was not
significantly different (12% vs 24%).13 Multiple single-center and population-based
studies have confirmed the aggressive nature of APCs but operative intervention is
advised when technically feasible and patient comorbidities are acceptable.

Adenosquamous Carcinoma

Adenosquamous carcinoma (ASC) is a rare and aggressive subtype of pancreatic car-
cinoma with glandular and squamous differentiation, the latter of which accounts for at
least 30% of the neoplasm (Fig. 2).8 First reported by G. Herxheimer in 1907,14 the
Fig. 2. Axial MRI showing 5-cm locally advanced mass in the head and body of the pancreas
in an 83-year-old woman. EUS with fine needle aspiration confirmed adenosquamous carci-
noma. Asterisk indicates tumor with obliteration of the superior mesenteric vein.
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lesion has acquired several names, including adenoacanthoma, adenocarcinoma with
squamous metaplasia, and mucoepidermoid carcinoma. This tumor is differentiated
from metastatic squamous cell carcinoma to the pancreas by its glandular elements.8

ASC has a poor prognosis and a short survival. Katz and colleagues15 matched 95
California Cancer Registry patients over 8 years and with a similar group with
PDAC. Despite a larger tumor (4.6 cm vs 3.4 cm), ASC patients were more likely to un-
dergo surgery (33% vs 17%) Involved lymph nodes and adjuvant therapy were similar
in both groups. Overall survival was equally poor with unresectable disease, but better
after resection.15 The SEER database from 1998 to 2007 was used to compare 415
ASC patients to 45,693 with PDAC. ASC was more likely to occur in the tail of the
pancreas, be poorly differentiated, larger, and have more positive nodes than
PDAC. Katz and colleagues15 found that disease-specific one and 2 year survival
was only 30.5% and 19.7% (median survival of 7 months) which was significantly
worse than PDAC.16 Similarly, a single-center study of 28 ASC cases by Imaoka
and colleagues17 reported that ASC had a worse survival than PDAC compared 56
matched with PDAC. Resection may improve the chance for long-term survival and
is recommended when feasible.

Hepatoid Carcinoma

Hepatoid carcinomas (HCs) are malignant extrahepatic epithelial neoplasms with
morphologic and immunohistologic features of hepatocellular carcinoma (HCC).
Like HCC, they have elevated serum alpha-fetoprotein (AFP) and an older age at diag-
nosis. The main differential lesion is metastases from a liver primary.18 Because both
acinar cell and pancreatoblastoma have acinar cell differentiation that may secrete
lipase, trypsin, chymotrypsin, or serum alpha-fetoprotein, lesions that must be differ-
entiated from HC. Immunohistochemical labeling for HC is positive for hepatocyst
paraffin-1, polyclonal carcinoembryonic antigen, and CD10.8 HC lesions are often
large and late stage at presentation. Marchegiani and colleagues18 reported 22 HCs
in the world literature. Only 15 patients underwent surgical resection but resected pa-
tients had a better long-term survival.18 Systemic therapies are neither standardized
nor very effective, but some report limited success with the tyrosine kinase inhibitor
sorafenib.19 Kuo and colleagues20 reported that 40% of these tumors had other tumor
components, such as PNET, PDAC, or acinar cell carcinoma (ACC) and that radical
surgery was the only chance for long-term survival.

Colloid Carcinoma (Mucinous Noncystic Carcinoma)

Colloid carcinoma of the pancreas is a mucin-producing epithelial cell adenocarci-
noma “floating” within large pools of extracellular mucin. The colloid generally com-
prises at least 80% of the neoplasm plus a tubular component, and the lesion is
also known as mucinous noncystic carcinoma.8 This is a subtype of IPMN with
more indolent behavior which is attributed to 2 morphologic features of mucin over-
production. First, the mucin is secreted toward the cell-stroma interface and detaches
the epithelial cells from the stroma. Second, the mucin acts as a barrier limiting the
spread of neoplastic cells.21 The differential diagnosis includes MCN and IPMN. Over-
all survival is as high as 70% and 57% at 2 and 5 years.22

Medullary Carcinoma

Medullary carcinoma of the pancreas is a rare variant of a malignant epithelial
neoplasm that is characterized by poor differentiation, syncytial growth pattern,
well-defined borders, and areas of focal necrosis.8 It was first described in 1998
and often has DNA replication errors associated with wild-type K-RAS or microsatellite
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instability.23 Because of this, medullary carcinoma may be a focal point for clinicians
who study inherited pancreatic cancer syndromes.24 Because of limited data, survival
of medullary carcinoma compared with PDAC is unknown.

MISCELLANEOUS NEOPLASMS
Neoplastic Potential

Acinar cell carcinoma
ACCwas first described in 1908 by Berner25 as a syndrome of fever, polyarthritis, sub-
cutaneous fat nodular necrosis, and eosinophilia. This syndrome is initiated by tumor
hypersecretion of lipase. ACC tumors are very large, exophytic, well-circumscribed,
and hypovascular with minimal stroma throughout the pancreas.26 These tumors
occur in older patients and are quite rare, accounting for fewer than 1% of all pancre-
atic tumors despite that the pancreas has more than 80% volume of acinar cells. ACC
may be found in the pediatric population, where it accounts for 15% of all pediatric
pancreatic neoplasms.8 Although most acinar cell neoplasms are solid malignant tu-
mor, rare subtypes, such as acinar cell cystadenoma, acinar cell cystadenocarci-
noma, or a mixed tumor are found. A characteristic paraneoplastic process, lipase
hypersecretion syndrome is found in 10% to 15% of patients, and is identified by a
serum lipase >10,000 U/dL. It is characterized by multiple nodular foci of subcutane-
ous fat necrosis and polyarthralgia due to sclerotic bone lesions from fat necrosis. The
syndrome usually resolves after tumor resection (Fig. 3).27 Alternatively, in diffuse met-
astatic or unresectable disease, combined chemotherapy with oxaliplatin, irinotecan,
and fluorouracil (FOLFIRINOX) may alleviate symptoms from lipase hypersecretion.28

The overall prognosis of ACC is unclear. In a recent report from China, Wang and
colleagues26 described 19 patients treated over 20 years. The predominate symptoms
were abdominal pain and weight loss, and the ACC tumors were equally distributed in
the head and tail. Interestingly, no patient developed jaundice despite large tumors in
the head, and only 2 had elevated serum lipase. CA 19-9 was normal in all. Only 14
patients underwent an R0 resection with a median tumor size of 5.4 cm with 1 post-
operative mortality. Surgical resection was associated with a longer median survival
(19 vs 9 months), as was adjuvant chemotherapy. When matched to a similar group
with PDAC, ACC patients were younger (54 vs 65 years), more often (84 vs 53%),
with larger tumors (5.3 vs 3.1 cm), earlier stage, and a longer median survival (18 vs
4 months).26 Matos and colleagues29 reported a multi-institutional review of 17 ACC
patients over 20 years. Four had elevated serum lipase, but none had lipase hyperse-
cretion syndrome. Most (15) underwent resection, with a 1-year and 5-year survival
rates of 88% and 50%.29

ACC is a rare pancreatic tumor that may be difficult to differentiate from PDAC, but
is best treated by surgical resection when feasible. Long-term outcomes and prog-
nosis are similar if not slightly better than that of PDAC.

Solid pseudopapillary neoplasm
Solid pseudopapillary neoplasms (SPNs) are a distinct, low-grade, malignant epithelial
tumor first describedbyFrantz in 1959.30 The lesionsare distinct, a solidmasswith cystic
degeneration often with intracystic hemorrhage. They are also classified as papillary
epithelial neoplasm, papillary cystic neoplasm, solid and papillary neoplasm, low-
grade papillary neoplasm, and Hamoudi or Frantz tumor.8 The female-to-male ratio is
10:1 and it usually presents in the second or third decade with a large mass causing
abdominal symptoms, but rarely jaundice or pancreatitis despite its large size. SPNs
are located throughout the pancreas, but are more frequent in the body and tail. The dif-
ferential diagnosis includesPDAC,cystadenoma, cystadenocarcinoma, neuroendocrine



Fig. 3. (A) Photographs of diffuse subcutaneous nodules found on a 79-year-old man. The
nodules were erythematous, firm, and cystic, with overlying epithelial exfoliation. They
started on the lower extremities but spread to the whole body. Serum lipase was noted
to be >13,000 U/L. (B) Axial CT showing 9-cm mass in the tail of the pancreas in this same
patient. Asterisk indicates tumor (C) The serum lipase returned to normal after distal pancre-
atectomy. High-powered magnification of the pancreas mass showed poorly differentiated
ACC. The tumor predominantly had a solid growth with a trabecular pattern. The cells had
abundant basophilic cytoplasm with large nuclei and prominent nucleoli (hematoxylin-
eosin, original magnification � 20).
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tumor,orpancreatic cyst.31Usually serumtumormarkersarenormalandcross-sectional
imaging shows a well-encapsulated complex mass containing solid and cystic compo-
nents. SPNs should be suspected when hemorrhage into a nonseptated cystic mass is
seen in the distal part of the pancreas in a young woman. For female patients below
40, this tumor accounts for more than 70% of pancreatic resections.
Although SPN is generally indolent, malignancy develops in up to 15% of patients.

Nodal disease is rare and metastases are by local or hematogenous invasion, which
most frequently involves the liver, regional lymph nodes, mesentery, omentum, and
peritoneum. Vascular and/or visceral invasion is not uncommon due to their large
size (Figs. 4 and 5).
Margin-negative surgical resection is the curative goal. Despite locally advanced or

metastatic disease, the prognosis is generally quite good. Lubezky and colleagues32

recently published their experience with 32 margin-negative SPN’s. The mean tumor



Fig. 4. (A) Axial MRI showing a 5.6-cm lobulated solid mass with areas of cystic changes and
necrosis in the tail of the pancreas in a 39-year-old man. The splenic vessels were draped
over the lesion and patent. Asterisk indicates tumor. (B) Distal pancreatectomy was per-
formed and gross pathology pictures show an encapsulated, heterogeneous solid and cystic
mass in the tail of the pancreas; 0/10 lymph nodes were involved. (C) Microscopic pictures
of pseudopapillae arranged around vascular stalks indicated SPN. The tumor stained
positive for synaptophysin, CD 10, and beta-catenin and negative for chromogranin and
pancytokeratin (hematoxylin-eosin, original magnification � 20).

Fig. 5. (A) Axial MRI of a 17-year-old female patient with an 8.8-cm solid cystic mass of the
tail of the pancreas. Asterisk indicates tumor. (B) Microscopic picture of SPN. Immunohisto-
chemistry stains were positive for vimentin, CD 10, progesterone, beta-catenin, cytokeratin,
and synaptophysin, and negative for chromogranin, E-cadherin, and trypsin (hematoxylin-
eosin, original magnification � 10).
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size was 5.9 cm, and 91% of the patients were women with a mean age of 28 years.
The 5-year and 10-year disease-free survival was 97% and 90%. Four patients had
metastatic disease, including 1 with multiple bilobar liver metastases which was stable
at 37 months post resection. Three others underwent hepatectomy or observation and
remained disease-free or stable in a lengthy follow-up.32 In a recent multi-institutional
report of 131 SPN patients, two with metastases underwent synchronous hepatopan-
createctomy with good outcomes. Only two had recurrence 5 and 6 years after partial
pancreatectomy. Disease-specific survival and disease-free survival were 98% at
5 years.33

Overall, SPN is a rare, indolent tumor that should be classified “malignant” only
when metastatic or recurrent is evident. When indicated surgical resection is the treat-
ment of choice for localized, metastatic, or recurrent SPN.

Pancreatoblastoma
Pancreatoblastoma is a malignant epithelial tumor that includes acinar, squamoid
nests, endocrine, and ductal differentiation. They may be large at presentation and
have elevated AFP levels.8 This is the most common pancreatic neoplasm of child-
hood and young adults, in whom the prognosis is worse.34 Surgical resection is indi-
cated, although the disease often is advanced at presentation with an aggressive
course and poor outcome, similar to ACC.

Schwannoma
Schwann cell tumors (Schwannoma) are mesenchymal tumors of peripheral nerve
sheaths that are located throughout the body, including the pancreas. Pancreatic
schwannoma are rare with fewer than 70 reported cases in the past 4 decades. Pa-
thology shows a well-encapsulated lesion of spindle-shaped cells without atypia.
Immunohistochemical staining is positive for protein S-100. The age at diagnosis is
relatively young, and surgical resection is preferred.35 These tumors are often inci-
dental findings with an excellent overall prognosis. There are 5 reported malignant
pancreatic schwannomas.36 Degenerative changes, such as cystic formation, calcifi-
cation, hemorrhage, hyalinization, or xanthomatous infiltration, are present in
two-thirds of patients. Preoperative diagnosis by EUS with fine-needle aspiration
will differentiate this tumor from cystic PNET, SPN, MCN, or pseudocysts.37

Angiosarcoma
Primary angiosarcoma of the pancreas are aggressive and extremely rare lesions, with
only 5 reported cases. They present with gastrointestinal bleeding, weight loss, and
abdominal pain. Surgical resection for localized disease may be curative. Risk factors
for angiosarcoma include radiation, chronic lymphedema, certain familial syndromes
and chemical carcinogens, but specific risk factors are not known.38,39

Perivascular epithelioid cell neoplasms
Perivascular epithelioid cell neoplasm (PEComa) are another mesenchymal neoplasm
that arise from perivascular epithelioid cells and may occur in the pancreas.
Composed of large epithelioid and spindle cells with a characteristic nuclei pattern,
HMB45 immunostaining will be strongly positive. These tumors are also known as
clear-cell “sugar” tumors, and angiomyolipoma (AML). AML typically occurs in the kid-
ney.40 Fewer than 10 cases of PEComa have been reported, including patients with
local recurrence and metastatic disease after primary tumor resection. Metastatic
melanoma, gastrointestinal stromal tumor (GIST), and clear-cell carcinoma are diag-
nostic considerations. Resection and frequent follow-up are warranted, as the prog-
nosis is generally very good.41–43



Rare Tumors and Lesions of the Pancreas 177
Primary leiomyosarcoma
Primary pancreatic leiomyosarcoma is rare andaccounts formost pancreatic sarcomas.
It may mimic other rare neoplasms, such as GIST, solitary fibrous tumor, inflammatory
myofibroblastic tumor, malignant schwannoma, liposarcoma, rhabdomyosarcoma,
and anaplastic carcinoma. They are highly aggressive neoplasms with fewer than 40
cases in the English literature,44,45 including 9 patients by Zhang and colleagues46 who
noted an equal male:female distribution, and a mean age and tumor size of 63 years
and 1. Resection was possible in 4 (no lymph nodes were involved), but liver metastases
were evident in 5 and overall mean survival was only 31 months with 5 having disease-
related deaths.46 This tumor presents late and is treatedwith doxorubicin-based chemo-
therapy with a poor response rate.47 Surgical resection may benefit localized disease.48

Solitary fibrous tumor
Solitary fibrous tumor of the pancreas is a rare benign entity with fewer than 20 re-
ported cases.44,49,50 Most (81%) were women with a median age of 54 years, and a
mean tumor size of 5.8 cm, with lesions distributed throughout the pancreas. Excision
reveals a well-circumscribed encapsulated mass that is positive on immunohisto-
chemical staining for CD34, vimentin, CD 99, and/or Bcl-2 but not CD117.

Primary pancreatic lymphoma
Primary pancreatic lymphoma (PPL) is another rare entity that can be very difficult to
diagnose and is the “mimicker” of the more common PDAC. An accurate diagnosis
is important because the treatment is chemotherapy and radiotherapy. Diagnostic
criteria for PPL include (1) no superficial or mediastinal lymphadenopathy, (2) a normal
leukocyte count, (3) a pancreatic or lymph-nodemass in the peripancreatic region, and
(4) absent hepatic and splenic involvement.51 The most common pancreatic variant is
diffuse large B-cell lymphoma, accounting for 80%of PPL. Common presenting symp-
toms are abdominal pain, jaundice, pancreatitis, small bowel obstruction, and diarrhea.
Classic symptoms of fever, chills, and night sweats are uncommon.52 Imaging charac-
teristics include a large infiltrative mass with peripancreatic stranding and infrequent
biliary, pancreatic duct, or venous obstruction. Some PPLs present as well-
circumscribed tumors with infrarenal lymphadenopathy (Fig. 6).53 The differential
Fig. 6. (A) Coronal MRCP with a 7-cm mass of the head of the pancreas causing biliary and
duodenal obstruction in a 64-year-old man. Asterisk indicates mass. (B) EUS and fine-needle
aspiration showed PPL. Staining was positive for CD20, PAX-5, Bcl-6, and CD10 and negative
for CD3. There was c-Myc/immunoglobulin H translocation consistent with B-cell lymphoma
(hematoxylin-eosin, original magnification � 4). The patient was successfully treated
with biliary stenting followed by rituximab, cyclophosphamide, vincristine, Adriamycin,
and prednisone (R-CHOP).
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diagnosis beside PDAC includes secondary lymphoma, pancreatitis, AIP, PNET, or
ACC. Biopsy is indicated for a large bulky pancreatic mass that infiltrates beyond
normal anatomic barriers, stretches local vasculature without infiltration, normal
PDAC tumor markers, and elevated serum lactate dehydrogenase. This disease is
treatable in all stages and endoscopic or percutaneous diagnosis is preferred.51 Sadot
and colleagues54 reported 44 patients with PPL. Three-fourths of patients achieved
complete remission, with a median overall survival of 6.1 years and a 10-year
disease-specific survival of 69%. The follicular lymphoma subtype has the best prog-
nosis, with a 100% 5-year survival. Long-term surveillance is indicated to exclude
relapse.54

Collision/mixed tumors
Collision tumors are defined and classified by the World Health Organization as at
least 2 different malignant components occurring within a tumor in the same organ
or anatomic site.55 Various combinations have been noted, including combinations
of PDAC and PNET,56 IPMN and PNET,57,58 SPN and PNET,59 hepatoid carcinoma
and PNET,20 mixed ACC with either PNET or PDAC,27,60 or PDAC and biliary carci-
noma.61 For collision tumors, the possibility of metastatic disease must be ruled
out, but the incidence of diagnosed dual cancers is increasing and more frequently
recognized.61

BENIGN SOLID/CYSTIC
Hamartomas

Pancreatic hamartomas are rare with fewer than 31 reported cases. They are a mal-
formation rather than a neoplasm and are quite benign. The median age at presenta-
tion is 50.4 years with equal sex predilection. They present as solid or solid/cystic
patterns and are isolated or multiple. The average size is <5 cm and they occur any-
where within the pancreas. Most have been resected due to the uncertain nature of a
pancreatic mass, but if the diagnosis is known they can and should be observed.62–64

Hemangioma

Pancreatic cavernous hemangioma is rare in adults. They are benign variants of
vascular tumors that include lymphangioma, hemolymphangioma, hemangioendothe-
lioma, hemangiopericytoma, hemangioblastoma, and angiosarcoma. Visceral heman-
giomas are most common in the liver, but are found anywhere in the gastrointestinal
tract. In a review of pancreatic hemangiomas, Mondal and colleagues65 identified
21 cases with an average age of 48 years and male-to-female ratio of 1:3. Symptoms
included abdominal pain in half. Hemangiomas occur with von Hippel-Lindau disease.
They are quite benign and surgical resection should be avoided.65 Pediatric hemangi-
omas may involute but adult pancreatic hemangiomas do not. They rarely obstruct or
infiltrate despite large size or continued slow growth. They may be difficult to distin-
guish from other highly vascular tumors, especially metastatic RCC.66 Some advise
surgical resection in a pregnant patient to avoid rupture, but this is controversial
and should be performed selectively.67

Lymphangioma

Pancreatic lymphangioma is an uncommon benign cystic tumor of the pancreas.
There are 4 subtypes, dependent on the depth and size of abnormal lymph vessels:
capillary lymphangioma, cavernous lymphangioma, cystic hygroma, or hemolym-
phangioma. They are congenital and originate from mesenchymal tissue. Less often
they develop from poor lymph drainage or lymphatic injury. They are identified
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macroscopically as thin-walled cysts with multiple septa and variable-sized cystic
cavities containing clear or hemorrhage lymph fluid. They are generally asymptomatic
and are diagnosed incidentally. Surgical removal is indicated for symptomatic disease
or to exclude other disease when the diagnosis is uncertain (Fig. 7). Incomplete resec-
tion can lead to recurrence.68,69

Pancreatic Lymphoepithelial Cyst

Lymphoepithelial cysts (LECs) consist of keratinized material lined by mature squa-
mous epithelium surrounded by lymphatic tissue. Pancreatic LECs are true cystic le-
sions with no malignant potential and are very similar to squamoid cysts, mucinous
non-neoplastic cysts, enterogenous cysts, endometrial cysts, and retention cysts or
simple cysts. They account for less than 2% of pancreatectomy.70 These cysts do
not have any solid components but may occasionally have septations. The differential
diagnoses of LECs includes MCN, SCN, and IPMN. EUS-guided biopsy with aspira-
tion can be diagnostic and is recommended for all unknown cystic lesions of the
pancreas. However, the clinician should be aware that a simple cyst may become
complex on imaging after fine-needle aspiration with intracystic hemorrhage.71,72

Intrapancreatic Accessory Spleen

Intrapancreatic accessory spleen (IPAS) is a congenital anomaly caused by failure of
fusion during embryology. The incidence is 10% to 15% in the general population and
the tail of the pancreas is the second most common site after the hilum of the spleen.73

They are commonly detected because of the increased frequency and sensitivity of
abdominal imaging. IPASs are generally small and match the density of the spleen
on all contrast phases. They can, however, be mistaken for other enhancing pancre-
atic lesions of the tail, including PNET, SPN, andmetastatic disease. Nuclear medicine
imaging can be used to confirm this diagnosis, and biopsy is rarely required.74,75

Plasmacytoma

Pancreatic plasmacytoma is most commonly associated with multiple myeloma and
results from extramedullary plasmacytoma, which is a discrete collection of mono-
clonal plasmocytes arising in tissues other than bone. In the gastrointestinal tract,
the liver and spleen are more commonly involved and pancreatic involvement is
Fig. 7. (A) Axial CT showing a large multilobulated cystic mass in the lesser sac arising from
the body of the pancreas causing abdominal pain in a 22-year-old woman. Asterisk indicates
cyst. (B) Intraoperative picture of a cystic lesion of the tail of the pancreas. Limited pancre-
atic resection and excision of the mass confirmed complete resection of a 15-cm lymphan-
gioma with resolution of the patient’s symptoms. Asterisk indicates cyst.
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rare.76 Williet and colleagues77 identified 63 reported cases of pancreatic plasmacy-
toma with a mean age of 58.5 years. Seventy percent presented with jaundice and
only 2 cases were in the body or tail of the pancreas. Biopsy, whether percutaneous,
endoscopic, or surgical, is indicated, and treatment with chemotherapy or radio-
therapy resulted in 100% response rates.77

Pancreatic Sarcoidosis

Sarcoidosis is a granulomatous syndrome of unknown etiology that can involve all or-
gan systems in the body, most commonly lung and lymph. Gastrointestinal involve-
ment occurs in fewer than 1% and pancreatic sarcoidosis is rare; however, it can
present with pancreatic involvement and be mistaken for pancreatitis or PDAC.
Abdominal symptoms and lymphadenopathy can be seen, but high-quality imaging
and tissue diagnosis will differentiate this from similar entities, and surgical interven-
tion can be avoided.78,79

Pancreatic Tuberculosis

Pancreatic tuberculosis (TB) is an extremely rare presentation of abdominal TB. The
retroperitoneal location and enzymatic environment of the pancreas is thought to pro-
tect it from exposure and mycobacterium invasion. However, there are reports of iso-
lated pancreatic TB causing symptoms that mimic pancreatic malignancy. EUS with
biopsy and findings of caseating necrosis, granuloma, and acid-fast bacteria have
become the method of choice for the diagnosis of pancreatic TB.80–82

METASTATIC TUMORS
Renal Cell Carcinoma

RCC has a propensity to metastasize to the pancreas and can present as a solitary
mass or multiple masses within the pancreas. It can present many years after the initial
diagnosis of RCC and it should be considered in all patients with a history of RCC who
present with a pancreatic mass (Fig. 8). Adler and colleagues83 reported in a literature
review of 399 patients who underwent pancreatectomy for metastases, that RCC was
responsible for 62.6% of all operations. The prognosis is quite good for isolated RCC
involvement of the pancreas after surgical resection with a 5-year survival of 70.4%.
This was significantly better than for non-RCC pancreatic metastasectomies.83
Fig. 8. Axial MRI showing a 2.3-cm mass in the head of the pancreas in a 70-year-old woman
with a history of left-sided renal cell cancer 4 years prior. Pancreatic resection revealed iso-
lated metastatic RCC. Asterisk indicates mass.
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Konstantinidis and colleagues84 reported 20 patients who underwent pancreatic
resection for RCC, with most being male (65%) and a median age of 68.5 years.
The right and left kidneys were the equally involved and 25% had multiple metastases
in the pancreas. These lesions were equally distributed throughout the pancreas and
19 of 20 presented with metachronous disease at a median of 8.7 years after nephrec-
tomy. Total pancreatectomy, central pancreatectomy, and enucleation were used as
indicated, as well as Whipple and distal pancreatectomy. Actual 5-year survival was
61%.84 RCC is the most common metastatic lesion to the pancreas requiring surgical
resection. These tumors may mimic PNET and are generally very well circumscribed
and may have cystic degeneration. For isolated RCC in the pancreas, surgical inter-
vention is clearly indicated.85

Melanoma

Malignant melanoma can develop multiple distant metastases in the gastrointestinal
tract; however, pancreatic involvement is rare.86 The literature is limited regarding
metastatic pancreatic melanoma and its surgical treatment. Most patients present
with a symptomatic mass with or without a known previous melanoma.86,87 The tumor
is commonly discovered after cross-imaging techniques, and the diagnosis of meta-
static melanoma is established by fine-needle biopsy. Goyal and colleagues87 re-
ported 5 patients treated with pancreatoduodenectomy and distal pancreatectomy
and the median survival was only 11.4 months.

Lung Carcinoma

Common sites of lung cancer metastasis are brain, bones, liver, and adrenal with the
pancreas rarely involved.88,89 A retrospective study of 2872 patients with non–small-
cell lung carcinoma revealed pancreatic disease in just 17 patients (0.59%).90 Small-
cell lung cancer is the most common histologic subtype that metastasizes to the
pancreas from the lung.88 In most cases, metachronous pancreatic metastases are
found incidentally during the evaluation of patients with lung cancer, indicating stage
IV disease. Lung metastases to the pancreas have poor outcomes.88,90 There is con-
troversy regarding attempted curative pancreatectomy for metachronous pancreatic
metastasis from lung carcinoma (Fig. 9). A single study reported 3 resections with
Fig. 9. Gross photograph of an isolated metastatic lung adenocarcinoma lesion within the
head of the pancreas in an 84-year-old man. He remained disease-free 5 years after under-
going pancreaticoduodenectomy.
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recurrence in all.91 Others report better results and recommend resection and sys-
temic therapy in select patients.90,92

Breast Carcinoma

Breast adenocarcinoma metastasis to the pancreas is extremely rare compared with
other distant sites, such as kidney, lung, and colon.93 The literature is limited to a
few case reports. According to Bednar and colleagues,94 approximately 5%of patients
operated for pancreatic metastasis were found to have breast adenocarcinoma, and
an autopsy series reported pancreatic involvement in 13%.95 They present as mass le-
sions in the pancreas on follow-up imaging studies, and patients may have jaundice,
abdominal pain, or disseminated disease.93 Surgery relieves symptoms in select pa-
tients. In combination with chemoradiation and hormonal therapy, surgery may have
a palliative role with a low perioperative mortality95 and a 25% 5-year survival.96

Colorectal Cancer

Studies reporting patients with colorectal metastasis to the pancreas are also limited
to single case reports or small series. Sperti and colleagues95 reported 18 resections
for metastatic disease with 9 from colorectal adenocarcinoma. Most presented with
abdominal pain and jaundice, and imaging studies revealed a mass in the pancreas
and a history of colorectal cancer.93,95,97 Surgical resection or metastasectomy
without other organ involvement may relieve symptoms and be adequate treatment,
usually combined with other modalities.95,96

Other Rare Metastases from Different Sites

Three percent to 15% of resected pancreatic metastases are from the urinary bladder,
ovary, and prostate.83,93,96 Limited conclusions can be drawn due to rarity of the dis-
ease, but surgeons can apply similar reasoning to determine treatment for these
lesions, Parenchyma-sparing operations, such as central pancreatectomy and
enucleation can be considered when feasible.

PANCREATIC INFLAMMATORY LESIONS

Fewer than 5% of all pancreatectomies done for suspected carcinoma are benign.
There are a few pancreatic inflammatory conditions, such as chronic pancreatitis,
AIP, GP (Fig. 10), eosinophilic pancreatitis, and pyogenic abscess that mirror
Fig. 10. (A) Axial MRI showing a 1-cm heterogeneous mass in a 57-year-old woman with
recurrent pancreatitis (arrow indicates mass). (B) EUS of this patient confirming a 13.6 �
17.9-mmmass in the head of the pancreas. Surgical resection was performed and pathologic
findings confirmed GP. The patient’s recurrent pancreatitis symptoms resolved. Asterisk in-
dicates mass.
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PDAC. Clinical, biochemical, and radiographic findings may overlap, and uncertainty
may infrequently require pancreatectomy for definitive diagnosis.2,3 AIP, in particular
(also known as lymphoplasmacytic sclerosing pancreatitis), now accounts for most
“pseudotumors” and should be suspected if serum immunoglobulin G4 is elevated
(Type I only) in younger patients with or without other autoimmune diseases. Surgical
resection is not the primary treatment, and response to a short course of steroids is
diagnostic.98,99

SUMMARY

PDAC, PNET, IPMN, mucinous cystic neoplasm, and serous cystic neoplasm account
for the vast majority of solid and cystic lesions of the pancreas. However, other neo-
plasms may rarely involve the pancreas and require different treatment with varying
prognosis. Additionally, the pancreas may be involved with other solid or cystic lesions
that require pancreatectomy for diagnosis or therapy. Therefore, the clinician needs to
be aware of these infrequent and rare lesions and evaluate, treat, or refer as needed.
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