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Abstract

Recently, there has been an increased recognition
of neoplasms of the pancreas other than ductal
adenocarcinoma. Although not as well studied or
characterized as pancreatic adenocarcinoma there are
many distinct lesions which exhibit diverse biological
behaviors and varying degrees of malignancy. These
lesions include: endocrine neoplasms, cystic tumors, solid
pseudopapillary tumors, acinar cell carcinoma, squamous
cell carcinoma, primary lymphoma of the pancreas, and
metastatic lesions to the pancreas. These less common
neoplasms are being diagnosed more frequently as the
number and sensitivity of diagnostic imaging studies
increase. This review article discusses the clinical course,
diagnosis, and treatment of these less common, but
quite relevant, neoplasms of the pancreas.
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INTRODUCTION

Ductal adenocarcinoma is the most common of the vari-
ous tumors that affect the pancreas. There are other dis-
tinctive neoplasms of the pancreas, however, which display
a wide range of symptoms, biological behaviors, and out-
comes. These include endocrine neoplasms, cystic tumors,
solid pseudopapillary tumors, acinar cell carcinoma, squa-
mous cell carcinoma, pancreatic lymphoma, and metastatic
lesions of the pancreas. These tumors are becoming more
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frequently documented in the literature and recognized
more often, and at earlier stages, due to the increased sen-
sitivity and utilization of diagnostic imaging. Therefore,
the correct identification and treatment of these less com-
mon neoplasms of the pancreas is becoming increasingly
important.

ENDOCRINE NEOPLASMS OF THE PANCREAS

Pancreatic endocrine tumors are far less prevalent than
pancreatic adenocarcinomas. They occur in approximately
1 out of 100000 people annually, and constitute 1%-2%
of pancreatic tumors'”. These tumors frequently manifest
as a constellation of symptoms associated with the hot-
mones they produce (Table 1). Classification is based on
hormone production and the functional pancreatic endo-
crine tumors include: insulinomas, gastrinomas, VIPomas,
glucagonomas, somatostatinomas, adrenocorticotropic
hormone producing tumors, and growth hormone releas-
ing factor secreting tumors. Additionally, there is a subset
of non-functional pancreatic tumors which are clinically
inert but produce neuroendocrine cell markers such as
chromogranin-A and somatostatin receptors”. Pancreatic
endocrine tumors are also associated with several inherited
syndromes, including multiple endocrine neoplasia type I
(MEN-1) and von Hipple Lindau disease (vHL).
Insulinomas ate the most common functional pancteatic
neuroendocrine tumor and are most often associated with
fasting hypoglycemia and neuroglycopenic symptoms but
may present with cardiovascular symptoms as well. These
tumors are frequently small (< 2 cm), predominantly be-
nign, and may occur anywhere throughout the pancreas®.
The second most common functional pancreatic endocrine
tumors are gastrinomas. These tumors produce gastrin
and cause Zollinger-Ellison syndrome. Greater than 50%
of gastrinomas are malignant at the time of diagnosis and
many of these will have liver metastases”. These patients
commonly have peptic ulcer disease but diarrhea second-
ary to the increased gastric acid secretion is frequently
a presenting symptom'. Other less common functional
neuroendoctrine tumors of the panctreas include VIPomas
which are frequently metastatic at the time of diagnosis'”
(> 60%) and cause secretory diarrhea with subsequent
electrolyte abnormalities. Glucagonomas are another rare
functional pancreatic endocrine tumor. They are usually
large (> 4 cm) tumors found almost exclusively within
the body and tail of the pancreas and are symptomatically
associated with the “4D’” (dermatitis, diabetes, deep ve-
nous thrombosis, and depression)”. There are additional
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Tumor Hormone produced Percent malignant Clinical features 5 yr survival  Localization Treatment

Insulinoma Insulin proinsulin 10% Hypoglycemia, 97% EUS, intraoperative  Surgical resection,
neuroglycopenic ultrasound chemotherapy, dextrose
symptoms

Gastrinoma Gastrin 60%-90% Peptic ulcer disease, 60%-70% SRS, SPECT, EUS Surgical resection, PPI,
diarrhea somatostatin

Glucagonoma Glucagon 50%-90% Necrolytic migratory 50%-60% CT w/contrast, EUS  Surgical resection, nutritional
erythema, diabetes, support, somatostatin,
DVT, depression chemotherapy, insulin

VIPoma Vasoactive 40%-70% Secretory diarrhea, 50% CT Scan, SRS Somatostatin, correction of

intestinal peptide hypokalemia, electrolytes, hydration,

achlorhydria surgical resection

Somatostatinoma Somatostatin 70%-80% DM, cholelithiasis, 40% CT, EUS, SRS Surgical resection
steatorrhea chemotherapy, somatostatin

Non-functional  Pancreatic 60%-80% Abdominal pain, 50% CT, MRI Surgical resection

tumors polypeptide weight loss, jaundice

functional neuroendocrine tumors of the pancreas, each
of which present with specific clinical symptoms related to
the excess of hormone produced. However, approximately
15%-30% of pancreatic endocrine tumors are termed
“nonfunctional”, as they may either produce elevated
amounts of hormones which do not cause symptoms or
may excrete small, clinically insignificant amounts of active
hormones”. These tumors are generally large, metastatic at
the time of diagnosis, and may be distributed throughout
the pancreas. Patients generally present with mechanical
symptoms associated with the tumor itself, such as abdom-
inal pain, weight loss, and jaundice".

The treatment of endoctine tumors of the pancreas in-
cludes supportive medical treatment, surgery, both for cure
and palliation, and nonsurgical cytoreduction. Frequently,
these tumors require a combination of both surgical and
medical treatment to best relieve the patients’ symptoms
and offer the best prognosis. It is important to remember
that endocrine neoplasms of the pancreas usually have
metabolic derangements which must be corrected prior to
further treatment. Patients with insulinomas should have
their hypoglycemia controlled, aggressive preoperative nu-
tritional support and anticoagulation is essential for those
with glucagonomas, and dehydration and electrolyte ab-
normalities must be corrected when a VIPoma is diagnosed.

Complete surgical resection of endoctine neoplasms of
the pancreas offers the only chance for cure, but patients
can sometimes have metastases at the time of diagnosis
making complete resection an impossibility. However,
some authors have suggested that in patients with meta-
static disease, aggressive surgery with debulking and resec-
tion of metastases will benefit patients symptomatically
and improve survival™'”. Combinations of non-surgical
cytoreductive modalities and medical treatments are also
used to enhance palliation and survival, including cryoabla-
tion, hepatic artery embolization, radio frequency ablation,
somatostatin analogues, alpha interferon, chemotherapy,

and radiothempym.

CYSTIC NEOPLASMS OF THE PANCREAS

The diagnosis of cystic lesions of the pancreas, which
constitute less than 10 percent of pancreatic neoplasms“z],

has become more commonplace due to the increased
frequency and improved accuracy of imaging techniques.
This has increased the need for a clear understanding of
the diagnosis and management of these cystic lesions.
Two of the more common cystic neoplasms are the serous
cystadenomas and the mucinous cystic neoplasms. Serous
cystadenomas occur predominantly in women, and are typ-
ically described as microcystic with a “honeycombed” ap-
pearance, although oligo-macrocystic variants do exist. All
true serous cystadenomas are benign. However there are a
few case reports in the literature of serous cystadenocarci-
nomas which are classified as malignant due to invasion of
cells into surrounding tissues or metastatic spreadm].
Mucinous cystic neoplasms (MCNs) have an epithelial
lining made of columnar mucin-producing epithelium
that has an ovarian-type stroma and stains positively for
estrogen and progesterone receptoms' . Unlike the hon-
eycombed appearance of serous neoplasms, most muci-
nous tumors are unilocular and although uncommon, a
finding of peripheral calcification on CT is predictive of
a malignant MCN™. Series have found that from 8% to
33% of these tumors contain invasive carcinoma'”. MCNs
are generally found in the body and tail of the pancreas
and more commonly affect females in the 5th decade of
life. With both neoplasms, patients often present with
nonspecific complaints such as abdominal pain and weight
loss, though they may be asymptomaticm. Of note, in a
recent review of 106 patients with serous adenomas, 47%
of tumors were found in asymptomatic patients as part
of the workup of an unrelated problemm]. It is this type
of patient with an incidentally found lesion that presents
a challenge in both diagnosis and treatment. Given the
risk of invasive cancer the treatment of mucinous cystic
neoplasms should be surgical resection. The treatment of
serous cystic lesions is more controversial. A recent paper
from the Massachusetts General Hospital describing their
experience with serous cystadenomas proposes a selec-
tive approach towards resection, based on tumor size and
the ability to accurately diagnosis the lesion"”. If radio-
graphic imaging is equivocal, endoscopic ultrasound with
fine needle aspiration is performed and markers such as
mucin-like antigen and carcinoembryonic antigen (CEA)
levels, which are both low in serous tumors and high in
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mucinous lesions, are evaluated"”. If based on this workup
the diagnosis of a serous cystadenoma of < 4 c¢cm in an
asymptomatic patient is made, expectant management with
serial CT scans is recommended"”. However, due to the
difficulty in unequivocally differentiating between benign
versus malignant cystic tumors preoperatively, some feel
that an aggressive surgical approach should be used for all
patients presenting with a cystic pancreatic neoplasm!”?",

INTRADUCTAL PAPILLARY MUCINOUS
TUMORS

Intraductal papillary mucinous neoplasms (IPMNs) of
the pancreas are defined as intraductal mucin-producing
neoplasms with tall, columnar, mucin-containing epithe-
lium with or without papillary projections. Typically, these
tumors involve the main pancreatic duct but recently, a
distinction has been made between those tumors which
involve the main duct and those which predominantly
involve the branches of the ductal system (branch-duct
IPMNs). Some have suggested that the branch duct variant
of IPMN is more indolent and has a lesser incidence of
malignancy than the main duct IPMN®"*?, IMPNs display
a histological range from adenoma, to IMPN with dys-
plasia, to carcinoma in situ, to invasive carcinoma which
seems to mimic the adenoma-carcinoma sequence seen in
colorectal cancer. A review of recent reports found that
approximately 50% of resected specimens contained inva-
sive carcinoma™, Patients generally present in their 60s, but
several recent studies have shown that those patients with
invasive IPMNs are 5-6 years older than those patients
with benign disease?. Patients are often symptomatic at
presentation with complaints of abdominal pain, weight
loss, and diarrhea™. Thin cut CT scan, which is the radio-
logical test of choice, will often reveal a mass in the head
of the pancreas and if diagnostic uncertainty is present,
endoscopic ultrasound with fine needle aspiration may be
preformed. Treatment of IPMN consists of surgical resec-
tion, often a pancreaticoduodenectomy, of all gross dis-
ease with an attempt to achieve negative surgical margins.
A comparison of recent reports showed a 5 year survival
rate from 77%-100% in noninvasive IPMNs compared
to 43%-65% in those patients with invasive disease””
Recurrent disease has been shown to occur both in the
pancreatic remnant and at distant sites and therefore close
follow-up with frequent imaging has been recommended.

SOLID PSEUDOPAPILLARY TUMORS OF
THE PANCREAS

These rare pancreatic neoplasms tend to affect young
women and have characteristic histological features, in-
cluding a combination of solid and cystic components
and the presence of pseudopapillae. Interestingly, unlike
ductal adenocarcinoma, solid pseudopapillary tumors of
the pancreas (SPTs) are not associated with abnormalities
in K-ras, p53, or DPC4 genes but like colon cancer, do
demonstrate genetic abnormalities in the APC/B-catenin
pathway™. Presenting symptoms are frequently non-spe-

www.wjgnet.com

cific in nature and often include abdominal pain, increased
abdominal girth, and the presence of a palpable mass. A
review of 718 patients with solid pseudopapillary tumors
of the pancreas found a 10:1 ratio of affected women to
men, a mean age of 22 years, the presence of metastases
in 20% of the patients, and a cure rate greater than 95%”",
Surgery is the treatment of choice for these tumors, with
pancreaticoduodenectomy performed for lesions in the
head of the pancreas and distal pancreatectomy for those
lesions in the body or tail. Metastatic or locally invasive
disease is not necessarily a contraindication to surgery, and
improved longterm survival has been demonstrated with
aggressive surgical resection”™' There have been reports
of some success with radiotherapy or chemotherapy in
cases deemed unresectable™. Although the majority of
these tumors are considered to be of low malignant poten-
tial, a recent report of two cases of aggressive SPTs noted
death of the patients at 6 and 16 mo after diagnosis. In
these cases a high mitotic index and extensive tumor ne-
crosis was noted””. These findings might help distinguish a
more virulent form of SPT and lead to a more aggressive
post-operative treatment course.

ACINAR CELL CARCINOMA

Acinar cell carcinoma of the pancreas accounts for ap-
proximately 1% of pancreatic cancers. These tumors
exhibit expression of pancreatic enzymes such as trypsin,
lipase, chymotrypsin and amylase. Similar tumors with
primarily acinar differentiation include mixed acinar-endo-
crine carcinomas, which exhibit both acinar and endocrine
cellular differentiation, and pancreatoblastomas which are
usually found in children. Patients most frequently present
with abdominal pain and bloating and these tumors may
be associated with hypersecretion of lipase which leads to
subcutaneous nodules and ectopic fat necrosis™. On CT
or MRI it presents as an exophytic, hypovascular, and well
marginated mass”. Unlike typical pancreatic adenocar-
cinoma the genetic mutations in K-ras, p53, and Swad are
uncommonly found but there seem to be alterations in the
adenomatous polyposis coli-b-catenin pathway which are
similar to colorectal cancer™,

A retrospective review from the Memorial Sloan-Ket-
tering Cancer Center evaluated 39 patients with acinar cell
carcinoma®™. They noted that these lesions were found
equally throughout the pancreas, approximately half the
patients had metastatic disease at time of presentation,
and that the median survival was 19 mo. This median sut-
vival (19 mo) falls between that of ductal adenocarcinoma
(6 mo) and endocrine neoplasms of the pancreas (40-60
mo). In these patients the stage of disease correlated with
survival (14 mo in patients with metastases s 38 mo in pa-
tients with localized disease). Patients who were amenable
to surgery had a 36 mo median survival as opposed to 14
mo in patients who did not receive surgery. Despite the
improved survival in the surgical patients, there was a high
recurrence rate (72%) which the authors felt may have
been indicative of the presence of micrometastases and
may imply the need for adjuvant therapy. Many of these
patients who recurred experienced a distant rather than lo-
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cal recurrence which suggests the need for better systemic
therapy. Case reports have demonstrated some success
with concurrent chemotherapy (capecitabine or irinotecan,
FU and leucovorin) and radiotherapy which will likely be
further elucidated as more data is obtained”*”".

SQUAMOUS CELL CARCINOMA OF THE
PANCREAS

Although not normally present in the pancreas, squamous
metaplastic cells may present during periods of inflam-
mation””. These cells may then transform to squamous
cell carcinoma of the pancreas which is a rare and unusual
cancer. The reported incidence is 0.5% to 2% of pancre-
atic malignancies and a recent case report found 61 cases,
including 36 autopsy/registry cases, in the English litera-
ture™”. Their review of these cases found a mean age of
62 years, common presenting symptoms of abdominal/
back pain, weight loss, and anorexia, tumor size of 7.8 cm,
and equal distribution of the lesion in the head, body, or
tail™. Given the rarity of this neoplasm, in cases in which
squamous cell carcinoma of the pancreas is diagnosed it
is important to perform a thorough search for a possible
alternate primary location. Patients with squamous cell
carcinoma of the pancreas have a poor prognosis, with
a median survival of 7 mo for patients undergoing cura-
tive resection and 3 mo for those not undergoing a cura-
tive resection”*". There are several reports of the use of
chemotherapy in unresectable cases, but the prognosis
remains poor.

PRIMARY LYMPHOMA OF THE PANCREAS

Primary lymphoma of the pancreas is rare disease and in
one study was shown to comprise 1.3% of 1050 pancre-
atic fine needle aspirations[41] Patients generally range from
58-66 years old and frequently present with abdominal
pain, weight loss, and an abdominal mass, while only 25%
present with jaundicem]. The head of the pancreas is the
most common location for these tumors but the entire
gland may be affected. The majority of primary pancreatic
lymphoma displays a B-cell phenotype, although a Japanese
report found that 21% of cases were T-cell lymphomas
and cases of anaplastic large cell lymphoma and Hodgkin
lymphoma of the pancreas have been reportedm’%]. Diag-
nosis of this rare cancer is critical and requires adequate
samples for tissue typing. Fine needle aspiration (FNAs)
with flow cytometry has been advocated by some to be an
accurate diagnostic tool which then obviates the need for
invasive surgery to only those patients with non-diagnostic
FNAs". The primary treatment of pancreatic lymphoma
consists of chemotherapy and radiotherapy using non-
Hodgkin’s lymphoma protocols and survival ranges from
to 2-6.5 years'". For patients undergoing surgery, biliary
and gastric bypass may be beneficial to relieve jaundice
and prevent obstructive fibrosis in the common bile duct
following chemotherapy and radiation. A review of those
patients undergoing surgery found that 35% of patients
underwent biopsy alone, 27.5% had a biliary bypass, 15%
had a gastric bypass, and 7.5% had pancreatic resection ?

METASTATIC LESIONS OF THE PANCREAS

Although uncommon, the pancreas may serve as a site for
distant metastases and when these metastases present as an
isolated pancreatic mass, questions regarding diagnosis and
treatment may arise. Almost any tumor type may metasta-
size to the pancreas but in an analysis of a surgical and au-
topsy database, the majority of tumors found in the surgi-
cal database were lymphomas, carcinomas of the stomach,
kidney, and lung whereas in the autopsy database metasta-
sis was most commonly from the lung, followed by the GI
tract and kidney™. A review of resection for metastases
to the pancteas found renal cell carcinoma to be the most
frequent primaty histopathology (62%), followed by non-
small cell lung cancer, melanoma, and sarcoma™. In this
series, postoperative morbidity was 25%, mortality was 6%,
and the overall actuarial survival rate for 2 and 5 years was
62% and 25%, which indicates that resection of metastatic
disease to the pancreas is safe and may offer some survival
benefit in select patients. The prolonged disease free in-
terval between the initial cancer and pancreatic recurrence
can be quite prolonged (median 2.6-7.5 years)**!. Hiotis
¢t al found that approximately one-third of the metastatic
tumors evaluated were clinically suspected to be primary
pancreatic neoplasms'”. These findings demonstrate the
difficulty in diagnosing pancreatic metastases and empha-
size the need to consider metastatic disease to the pancreas
in the workup of any pancreatic tumor and particularly in
patients with a history of prior malignancy.

In conclusion, the most common neoplasm affecting
the pancreas is ductal adenocarcinoma but there are a host
of less common pancreatic neoplasms with distinct clinical
and biological behaviors. Although relatively rare, more of
these lesions will be seen as diagnostic imaging continues
to become more frequent and sensitive. Accurate and timely
identification of a pancteatic neoplasm coupled with a
knowledge of its biological behavior and therapy will be
essential in order to offer patients the optimal therapy.

REFERENCES

1 Barakat MT, Meeran K, Bloom SR. Neuroendocrine tumours.
Endocr Relat Cancer 2004; 11: 1-18

2 Lamberts SW, Hofland L], Nobels FR. Neuroendocrine tumor
markers. Front Neuroendocrinol 2001; 22: 309-339

3 Mansour JC, Chen H. Pancreatic endocrine tumors. | Surg Res
2004; 120: 139-161

4 Donow C, Pipeleers-Marichal M, Schroder S, Stamm B, Heitz
PU, Kloppel G. Surgical pathology of gastrinoma. Site, size,
multicentricity, association with multiple endocrine neoplasia
type 1, and malignancy. Cancer 1991; 68: 1329-1334

5 Norton JA, Doppman JL, Jensen RT. Curative resection in
Zollinger-Ellison syndrome. Results of a 10-year prospective
study. Ann Surg 1992; 215: 8-18

6 Smith SL, Branton SA, Avino AJ, Martin JK, Klingler PJ,
Thompson GB, Grant CS, van Heerden JA. Vasoactive
intestinal polypeptide secreting islet cell tumors: a 15-year
experience and review of the literature. Surgery 1998; 124:
1050-1055

7 Wermers RA, Fatourechi V, Wynne AG, Kvols LK, Lloyd RV.
The glucagonoma syndrome. Clinical and pathologic features
in 21 patients. Medicine (Baltimore) 1996; 75: 53-63

8 Phan GQ, Yeo CJ, Hruban RH, Lillemoe KD, Pitt HA,
Cameron JL. Surgical experience with pancreatic and
peripancreatic neuroendocrine tumors: review of 125 patients.

www.wjgnet.com



3184 ISSN 1007-9327  CN 14-1219/R

World J Gastroenterol

May 28, 2006  Volume 12 Number 20

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

] Gastrointest Surg 1998; 2: 472-482

Chamberlain RS, Canes D, Brown KT, Saltz L, Jarnagin W,
Fong Y, Blumgart LH. Hepatic neuroendocrine metastases:
does intervention alter outcomes? | Am Coll Surg 2000; 190:
432-445

Norton JA, Kivlen M, Li M, Schneider D, Chuter T, Jensen RT.
Morbidity and mortality of aggressive resection in patients
with advanced neuroendocrine tumors. Arch Surg 2003; 138:
859-866

Warner RR. Enteroendocrine tumors other than carcinoid: a
review of clinically significant advances. Gastroenterology 2005;
128: 1668-1684

Fernandez-del Castillo C, Warshaw AL. Cystic neoplasms of
the pancreas. Pancreatology 2001; 1: 641-647

Friebe V, Keck T, Mattern D, Schmitt-Graeff A, Werner M,
Mikami Y, Adam U, Hopt UT. Serous cystadenocarcinoma of
the pancreas: management of a rare entity. Pancreas 2005; 31:
182-187

Allen PJ, Jaques DP, D'Angelica M, Bowne WB, Conlon KC,
Brennan MF. Cystic lesions of the pancreas: selection criteria
for operative and nonoperative management in 209 patients. |
Gastrointest Surg 2003; 7: 970-977

Curry CA, Eng ], Horton KM, Urban B, Siegelman S, Kuszyk
BS, Fishman EK. CT of primary cystic pancreatic neoplasms:
can CT be used for patient triage and treatment? AJR Am |
Roentgenol 2000; 175: 99-103

Brugge WR, Lauwers GY, Sahani D, Fernandez-del Castillo C,
Warshaw AL. Cystic neoplasms of the pancreas. N Engl | Med
2004; 351: 1218-1226

Zamboni G, Scarpa A, Bogina G, Iacono C, Bassi C, Talamini G,
Sessa F, Capella C, Solcia E, Rickaert F, Mariuzzi GM, Kloppel
G. Mucinous cystic tumors of the pancreas: clinicopathological
features, prognosis, and relationship to other mucinous cystic
tumors. Am | Surg Pathol 1999; 23: 410-422

Tseng JF, Warshaw AL, Sahani DV, Lauwers GY, Rattner DW,
Fernandez-del Castillo C. Serous cystadenoma of the pancreas:
tumor growth rates and recommendations for treatment. Ann
Surg 2005; 242: 413-419; discussion 419-421

Horvath KD, Chabot JA. An aggressive resectional approach
to cystic neoplasms of the pancreas. Am | Surg 1999; 178:
269-274

Strobel O, Z'graggen K, Schmitz-Winnenthal FH, Friess H,
Kappeler A, Zimmermann A, Uhl W, Biichler MW. Risk
of malignancy in serous cystic neoplasms of the pancreas.
Digestion 2003; 68: 24-33

Kobari M, Egawa S, Shibuya K, Shimamura H, Sunamura
M, Takeda K, Matsuno S, Furukawa T. Intraductal papillary
mucinous tumors of the pancreas comprise 2 clinical subtypes:
differences in clinical characteristics and surgical management.
Arch Surg 1999; 134: 1131-1136

Matsumoto T, Aramaki M, Yada K, Hirano S, Himeno Y,
Shibata K, Kawano K, Kitano S. Optimal management of the
branch duct type intraductal papillary mucinous neoplasms of
the pancreas. | Clin Gastroenterol 2003; 36: 261-265

Conlon KC. Intraductal papillary mucinous tumors of the
pancreas. | Clin Oncol 2005; 23: 4518-4523

Salvia R, Ferndndez-del Castillo C, Bassi C, Thayer SP, Falconi
M, Mantovani W, Pederzoli P, Warshaw AL. Main-duct
intraductal papillary mucinous neoplasms of the pancreas:
clinical predictors of malignancy and long-term survival
following resection. Ann Surg 2004; 239: 678-685; discussion
685-687

Sohn TA, Yeo CJ, Cameron JL, Hruban RH, Fukushima N,
Campbell KA, Lillemoe KD. Intraductal papillary mucinous
neoplasms of the pancreas: an updated experience. Ann Surg
2004; 239: 788-797; discussion 797-799

D'Angelica M, Brennan MF, Suriawinata AA, Klimstra D,
Conlon KC. Intraductal papillary mucinous neoplasms of
the pancreas: an analysis of clinicopathologic features and
outcome. Ann Surg 2004; 239: 400-408

Jang JY, Kim SW, Ahn Y], Yoon YS, Choi MG, Lee KU, Han
JK, Kim WH, Lee Y], Kim SC, Han DJ, Kim YI, Choi SH,
Cho BH, Yu HC, Yoon DS, Lee W], Lee KB, Kim YC, Lee KS,

www.wjgnet.com

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Kim MW, Kim HJ, Kim HJ, Park YH. Multicenter analysis of
clinicopathologic features of intraductal papillary mucinous
tumor of the pancreas: is it possible to predict the malignancy
before surgery? Ann Surg Oncol 2005; 12: 124-132

Abraham SC, Klimstra DS, Wilentz RE, Yeo C]J, Conlon
K, Brennan M, Cameron JL, Wu TT, Hruban RH. Solid-
pseudopapillary tumors of the pancreas are genetically
distinct from pancreatic ductal adenocarcinomas and almost
always harbor beta-catenin mutations. Am | Pathol 2002; 160:
1361-1369

Papavramidis T, Papavramidis S. Solid pseudopapillary
tumors of the pancreas: review of 718 patients reported in
English literature. | Am Coll Surg 2005; 200: 965-972

Martin RC, Klimstra DS, Brennan MF, Conlon KC. Solid-
pseudopapillary tumor of the pancreas: a surgical enigma?
Ann Surg Oncol 2002; 9: 35-40

Zinner M], Shurbaji MS, Cameron JL. Solid and papillary
epithelial neoplasms of the pancreas. Surgery 1990; 108: 475-480
Tang LH, Aydin H, Brennan MF, Klimstra DS. Clinically
aggressive solid pseudopapillary tumors of the pancreas:
a report of two cases with components of undifferentiated
carcinoma and a comparative clinicopathologic analysis of 34
conventional cases. Am | Surg Pathol 2005; 29: 512-519

Ashley SW, Lauwers GY. Case records of the Massachusetts
General Hospital. Weekly clinicopathological exercises. Case
37-2002. A 69-year-old man with painful cutaneous nodules,
elevated lipase levels, and abnormal results on abdominal
scanning. N Engl | Med 2002; 347: 1783-1791

Tatli S, Mortele KJ, Levy AD, Glickman JN, Ros PR, Banks
PA, Silverman SG. CT and MRI features of pure acinar cell
carcinoma of the pancreas in adults. AJR Am | Roentgenol 2005;
184: 511-519

Abraham SC, Wu TT, Hruban RH, Lee JH, Yeo CJ, Conlon
K, Brennan M, Cameron JL, Klimstra DS. Genetic and
immunohistochemical analysis of pancreatic acinar cell
carcinoma: frequent allelic loss on chromosome 11p and
alterations in the APC/beta-catenin pathway. Am | Pathol
2002; 160: 953-962

Holen KD, Klimstra DS, Hummer A, Gonen M, Conlon K,
Brennan M, Saltz LB. Clinical characteristics and outcomes
from an institutional series of acinar cell carcinoma of the
pancreas and related tumors. | Clin Oncol 2002; 20: 4673-4678
Lee JL, Kim TW, Chang HM, Lee SK, Kim MH, Kang YK,
Kim ]S, Kim JH. Locally advanced acinar cell carcinoma of the
pancreas successfully treated by capecitabine and concurrent
radiotherapy: report of two cases. Pancreas 2003; 27: e18-e22
Ishikawa O, Matsui Y, Aoki I, Iwanaga T, Terasawa T,
Wada A. Adenosquamous carcinoma of the pancreas: a
clinicopathologic study and report of three cases. Cancer 1980;
46: 1192-1196

Brown HA, Dotto J, Robert M, Salem RR. Squamous cell
carcinoma of the pancreas. | Clin Gastroenterol 2005; 39: 915-919
Cengiz M, Ozyar E, Ersu B, Akyol FH, Atahan IL. High-dose-
rate mold brachytherapy of early gingival carcinoma: a clinical
report. | Prosthet Dent 1999; 82: 512-514

Volmar KE, Routbort MJ, Jones CK, Xie HB. Primary
pancreatic lymphoma evaluated by fine-needle aspiration:
findings in 14 cases. Am ] Clin Pathol 2004; 121: 898-903

Islam S, Callery MP. Primary pancreatic lymphoma--a
diagnosis to remember. Surgery 2001; 129: 380-383

Benning TL, Silverman JF, Berns LA, Geisinger KR. Fine
needle aspiration of metastatic and hematologic malignancies
clinically mimicking pancreatic carcinoma. Acta Cytol 1992; 36:
471-476

Cohen Y, Libster D, Amir G, Hiller N, Da'as N, Ben Yehuda
D, Polliack A. Primary ALK positive anaplastic large cell
lymphoma of the pancreas. Leuk Lymphoma 2003; 44: 205-207
Salvatore JR, Cooper B, Shah I, Kummet T. Primary pancreatic
lymphoma: a case report, literature review, and proposal for
nomenclature. Med Oncol 2000; 17: 237-247

Nishimura R, Takakuwa T, Hoshida Y, Tsujimoto M, Aozasa
K. Primary pancreatic lymphoma: clinicopathological analysis
of 19 cases from Japan and review of the literature. Oncology



Mulkeen AL et a/. Less common neoplasms of the pancreas

3185

47

48

49

2001; 60: 322-329

Nayer H, Weir EG, Sheth S, Ali SZ. Primary pancreatic
lymphomas: a cytopathologic analysis of a rare malignancy.
Cancer 2004; 102: 315-321

Adsay NV, Andea A, Basturk O, Kilinc N, Nassar H, Cheng
JD. Secondary tumors of the pancreas: an analysis of a surgical
and autopsy database and review of the literature. Virchows
Arch 2004; 444: 527-535

Hiotis SP, Klimstra DS, Conlon KC, Brennan MF. Results after
pancreatic resection for metastatic lesions. Ann Surg Oncol

50

51

2002; 9: 675-679

Wente MN, Kleeff J, Esposito I, Hartel M, Miiller MW,
Frohlich BE, Biichler MW, Friess H. Renal cancer cell
metastasis into the pancreas: a single-center experience and
overview of the literature. Pancreas 2005; 30: 218-222

Moussa A, Mitry E, Hammel P, Sauvanet A, Nassif T, Palazzo
L, Malka D, Delchier JC, Buffet C, Chaussade S, Aparicio
T, Lasser P, Rougier P, Lesur G. Pancreatic metastases: a
multicentric study of 22 patients. Gastroenterol Clin Biol 2004;
28: 872-876

S- Editor Pan BR E- Editor Bi L

www.wjgnet.com



