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Introduction

Cystic neoplasms of the pancreas account for a substantial
proportion of pancreatic cystic lesions and about 1% of pan-
creatic malignancies [1]. Mucinous cystadenoma is a pancre-
atic neoplasm that is almost exclusively seen in females, with
a mean age of presentation of 45 years [2]. Mucinous cysta-
denoma mostly (>90%) arises in the body and tail of pancreas
and maybe unilocular or multilocular. Mucinous cystadenoma
carries a risk for malignant transformation, and the incidence
of carcinoma in situ (CIS) in resected mucinous cystic neo-
plasms (MCNs) is 25–50%. Pancreatic pseudocysts constitute
a majority of cystic lesions of the pancreas, and it is important
to distinguish pseudocysts from cystic neoplasms of the pan-
creas because of difference in management of these two
clinical entities. Pancreatic cystic lesions are usually identified
in patients who are asymptomatic or have nonspecific symp-
toms such as vague abdominal pain and weight loss, on
abdominal imaging with computed tomography (CT) scan or
magnetic resonance imaging (MRI) [3]. Endoscopic ultra-
sound (EUS) is useful for providing detailed imaging of cystic
pancreatic lesions, because the endoscope can be placed close
to the cystic lesion and guide fine-needle aspiration (FNA) of
cystic fluid [4]. We report an unusual case of pancreatic
mucinous cystadenocarcinoma presenting in a 39-year-old
female with a remote history of acute pancreatitis, who pre-
sented with left upper quadrant abdominal pain. CT scan of
abdomen and pelvis showed a unilocular 5.2×4.8 cm cystic
lesion in the tail of pancreas suspected to be a pseudocyst, and
an irregular area of low density within the posterior–inferior

aspect of spleen consistent with splenic infarct. On endoscopic
ultrasound, a large cystic lesion was seen and FNA was
performed. Distal pancreatectomy, splenectomy and partial
gastrectomy were performed. Histologic study confirmed the
diagnosis of pancreatic mucinous cystadenocarcinoma. The
patient had no postsurgical complications and was discharged
with outpatient oncology follow up. The differentiation be-
tween pancreatic pseudocyst and cystic neoplasms of the
pancreas is important because the treatment of these entities
is quite different.

Case Report

A 39-year-old Caucasian female presented with complaints of
left upper quadrant abdominal pain for 2 months, with in-
creasing intensity over the last 2 weeks prior to admission.
The pain was characterized as dull initially, later becoming
sharp, constant, nonradiating, with no aggravating or relieving
factors. Abdominal pain was associated with nausea, vomit-
ing, early satiety and a sensation of fullness in her abdomen.
Her medical history was significant for acute pancreatitis in
2007 with formation of a pseudocyst, which resolved sponta-
neously, and peptic ulcer disease. She reported smoking a
half-pack of cigarettes per day for 15 years, and had a history
of drinking three to four glasses of alcohol daily which she
quit 3 years ago. On physical examination, she had moderate
tenderness to palpation in left upper quadrant, without re-
bound tenderness, guarding or organomegaly. The admission
laboratory tests showed normal electrolytes, white cell count
and normal liver function tests. Serum amylase was 132 U/
l (normal range 36–128 U/l) and serum lipase was 220 U/
l (normal range 8–50 U/l). CTof the abdomen and pelvis with
contrast showed a low density cystic structure in the pancre-
atic tail measuring approximately 5.2×4.8 cm in the greatest
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axial dimensions (Fig. 1). The lesion extended superiorly and
posteriorly towards the splenic hilum and produced mass
effect upon the splenic vein. There was an irregular area of
low density within the posterior–inferior aspect of the spleen,
most consistent with splenic infarction given the finding of
mass effect on splenic vein and no history of trauma (Fig. 1).
A transthoracic echocardiogram (TTE) was performed and
ruled out a cardiac source of emboli that could cause splenic
infarction. Hypercoagulable workup was negative for throm-
bophilia. The differential diagnosis included a pancreatic
pseudocyst vs. a cystic neoplasm of the pancreas. Serum
carcinoembryonic antigen (CEA) and CA 19-9 were elevated
at 957 ng/ml and 792 U/ml, respectively. EUS with FNA of
cyst fluid was performed. EUS revealed an anechoic, hypo-
echoic and distally enhancing lesion in the pancreatic tail,
measuring 42×47 mm in maximum cross-sectional diameter.
There was a single compartment without septae and the outer
wall of the lesion was thin. This was in close proximity to the
splenic hilum. There was internal debris within the fluid filled
cavity. Parenchymal abnormalities consisting of hyperechoic,
hypoechoic foci, lobularity and shadowing foci were noted in
the pancreatic body and tail. Pancreatic duct measured up to
2 mm in diameter. There was no evidence of communication
between the main pancreatic duct and the cyst. There was no
sign of significant pathology in the common bile duct. The
cyst was completely drained and sample was sent for cytolo-
gy, tumor markers and amylase. Fluid analysis showed a CEA
level of 154,300 ng/ml and amylase of 13,588 U/l. Cytology
revealed highly atypical glandular cells consistent with

adenocarcinoma in a background of proteinaceous and cystic
debris. In the context of cystic mass in the tail of pancreas, the
findings were compatible with either a cystadenocarcinoma or
adenocarcinoma with cystic necrosis. Patient had distal pan-
createctomy, splenectomy and partial gastrectomy. Pathology
report showed moderately differentiated pancreatic mucinous
cystadenocarcinoma, the tumor extended into the muscular
layer of stomach, and parenchyma of spleen with vascular
wall permeation (Fig. 2). Perineural invasion was also identi-
fied. Three of the 13 lymph nodes were positive for metastasis.
Patient was later discharged under stable condition and fol-
lowed up as outpatient with Oncology.

Discussion

Pancreatic cystic lesions include inflammatory pseudocysts,
benign, premalignant and malignant lesions. Pancreatic
pseudocysts constitute 80–90% of cystic lesions of the pan-
creas [5]. Cystic neoplasms of the pancreas account for 10–
15% of pancreatic cystic lesion and represent less than 10%
of pancreatic neoplasms and about 1% of pancreatic malig-
nancies [6]. The histopathological features of MCNs and
intraductal papillary mucinous neoplasms (IPMNs) are al-
most identical, except for a dense mesenchymal ovarian-like
stroma, which is a requisite feature of MCNs. Characteris-
tically, MCNs lack a communication with the pancreatic
ductal system, whereas communication is a key feature of
IPMNs [7]. MCNs are usually thick-walled, septated cysts.
The dense ovarian-like tissue simulates an ovarian hamar-
toma and, at times, a sarcoma. MCNs mostly (>90%) arise
in the body and tail of pancreas and maybe unilocular or
multilocular. MCNs are almost exclusively seen in females,
with a mean age of presentation of 45 years. MCNs carry a
risk for malignant transformation, and the incidence of CIS
in resected MCNs is 25–50%.

Fig. 1 Unilocular cystic mass in the tail of pancreas and splenic hilum
(white arrow), and wedge-shaped area of infarction in the lower pole of
spleen (black arrow)

Fig. 2 Pancreatic tumor (black arrow) invading red pulp (red arrow)
and white pulp (white arrow) of spleen parenchyma with vascular wall
permeation (blue arrow)
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Differentiation among mucinous cystadenomas, serous
cystadenomas and pseudocysts is often difficult on the basis
of clinical presentation. Cystic neoplasms of the pancreas may
be confused with pseudocysts due to similarities in clinical
presentation and visualization on imaging studies. Imaging
tests, FNA, and/or cyst fluid analysis have been utilized to
provide a diagnosis in patients with cystic lesions of pancreas
[8]. Many imaging modalities can be used for differentiating
between cystic neoplasms and pseudocysts. CT scan is a
useful tool for initial detection of cystic lesions of pancreas
as well as for characterization of cystic lesions by visualization
of calcification of the cyst wall, septa, mural nodules, and
findings suggestive of pancreatitis [9]. Pseudocysts appear on
CT scan as low attenuation lesions, which are usually uniloc-
ular, with accompanying signs of acute or chronic pancreatitis
[10]. MCNs are usually macrocystic. The presence of periph-
eral eggshell calcification, wall thickening and thick septa-
tions on CT scan can be suggestive of malignant MCNs [11].
EUS is an excellent imaging modality, as it allows for high
frequency imaging of the pancreas and provides additional
morphologic details of cystic lesions. EUS can provide infor-
mation about presence or absence of a cyst wall, septations,
mural nodules, debris, and an associated mass. In a study by
Ahmad et al. [12], the accuracy for differentiating neoplastic
lesions from nonneoplastic lesions ranged from 40% to 93%.
EUS-guided FNA provides cyst fluid for cytologic examina-
tion and analysis of various biochemical and tumor markers,
which may assist in diagnosis [13]. Mucin and mucinous cells
are characteristic ofMCNs, glycogen-staining cells are seen in
serous cystadenomas, and inflammatory cells and histiocytes
are seen in pseudocysts. Amylase-rich fluid is found in pseu-
docysts and in cysts associated with IPMNs, whereas low
concentrations of amylase are found in fluid of serous cysta-
denomas as well as vast majority of MCNs. Most commonly,
CEA and CA 72-4 have been used to differentiate between
mucinous and serous cystadenomas [14].The concentration of
CEA and CA 72-4 in aspirated cyst fluid tends to be higher in
mucinous cystadenomas than serous cystadenomas and
pseudocysts.

The differentiation between pancreatic pseudocyst and
cystic neoplasms of pancreas is important because the treat-
ment of these entities is quite different. Cystic neoplasms of
pancreas, mucinous as well as serous, have malignant po-
tential, and surgical resection is recommended [15], whereas
pancreatic pseudocyst can often be managed conservatively,
depending on the clinical setting.

It is extremely rare to find pancreatic mucinous
cystadenocarcinoma in females younger than 40 years.
Splenic infarction is frequently seen in patients with
atrial fibrillation, significant hematologic diseases and
thromboembolism. Because of the close proximity of
the pancreas to the splenic vessels, splenic involvement
including infarction, abscess, intrasplenic pseudocysts,

and hemorrhage is frequently associated with pancrea-
titis [16]; however, splenic infarction caused by pancre-
atic mucinous cystadenocarcinoma has been rarely
reported. Shiroma et al. [17] reported a case of splenic
infarction caused by pancreatic cancer in Japan. Wong
et al. [18] reported a case of advanced anaplastic car-
cinoma presenting with splenic infarction in Singapore.
Görg et al. [19] reported a case series of ten patients
with splenic infarction secondary to cancer, including
two patients with pancreatic carcinoma and one patient
with pancreatic neuroendocrine tumor. In the case of
splenic infarction associated with pancreatic cancer, in-
farction of the splenic artery may be caused by torsion,
direct invasion of the tumor, compression, or thrombo-
embolism. It is also a known fact that complex factors
associated with cancer contribute to the hypercoagula-
ble and thrombophilic state in cancer patients.

Conclusion

Malignant MCNs are uncommon pancreatic tumors. Mucin-
ous cystadenocarcinoma is extremely rare in young women
(<40 years). Splenic infarction is a rare presentation of
mucinous cystadenocarcinoma of the pancreas. A precise
diagnosis is critical to help guide further management. Pan-
creatic pseudocysts can be managed operatively as well as
non-operatively, but surgical resection is recommended for
cystic neoplasms of the pancreas, benign as well as malig-
nant. Different imaging modalities, including CT scan, MRI
and EUS, can be used for differentiating between pancreatic
pseudocysts and cystic neoplasms. EUS-guided FNA is
highly accurate in differentiating pancreatic pseudocysts
from cystic neoplasms and diagnosing malignancy in
patients with focal pancreatic lesions detected by CT scan.
EUS, as compared to CT scan and MRI, provides further
details of the morphologic features of the cystic lesions as
well as an opportunity to obtain the cystic fluid, which are
useful in differentiating pancreatic mucinous lesions, non-
mucinous lesions and pseudocysts.
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