
Abstract. Mucinous cystic neoplasms (MCNs) and
intraductal papillary mucinous neoplasms (IPMNs) are two
well recognized entities of precursor cystic lesions of
pancreatic duct adenocarcinoma. The characteristic features
of MCNs are the lined mucinous epithelium with underlying
ovarian-type stroma, but without communication with the
ducts, while that for IPMNs are the communication with the
ducts but without the underlying ovarian-type stroma. Here
we report a case of MCN communicating with the main
pancreatic duct in a 68-year-old woman. The initial
radiographic diagnosis was pancreatic IPMN with main
pancreatic involvement and this was also confirmed during
gross examination. Histologically, the pancreatic cystic
neoplasm was lined with mucinous epithelium with
underlying ovarian-type of stroma. Immunohistochemical
stains confirmed that the stroma cells were positive for ER,
PR, alpha-inhibin and focally positive for CD10. The final
pathologic diagnosis was pancreatic mucinous cystic
neoplasm communicating with the main pancreatic duct. To
the best of our knowledge, this is the second pathology
confirmed case of MCN communicating with the main
pancreatic duct. A careful gross examination and bivalvation

of the main duct communicating with the cystic neoplasm
helps render the correct diagnosis. If more cases are
reported in the future, the MCN communicating with duct
could become a new entity of pancreatic mucinous neoplasm.

Pancreatic cystic neoplasms are a heterogeneous group of
tumors. Among them, both mucinous cyst neoplasms
(MCNs) and intraductal papillary mucinous neoplasms
(IPMNs) are well recognized to be precursor lesions of
pancreatic duct adenocarcinoma. MCNs and IPMNs have
different characteristics. MCNs almost exclusively occur in
women, with a mean age of 45 years (1). Benign behaving
MCNs are mostly located in pancreatic body and tail, while
malignant MCNs are located more often in the head of the
pancreas (2, 3). MCNs could be multilocular or unilocular,
but classically do not communicate with the pancreatic
ductal system (3, 4). Microscopically, the characteristic
feature of MCN is ovarian-type stroma beneath the mucinous
epithelium (1, 4). In contrast, IPMNs affect men and women
equally and are mostly diagnosed between 60 and 70 years
of age. IPMNs involve either main duct or side branch ducts
or both and show cystic dilation of the involved ducts.
Approximately half of IPMNs are located in the head of the
pancreas (3). Histologically, IPMNs, unlike MCNs, are lined
with mucin-producing epithelium of different types.
According to the epithelium, IPMNs are classified as
intestinal, gastric, pancreaticoblliary, and oncocytic subtypes. 

IPMNs and MCNs do share some common characteristics,
including cystic mass on imaging, less invasiveness, and
presence of a spectrum of neoplastic changes. An important
feature of IPMNs is their communication with pancreatic
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ducts. An important feature of MCNs is their underlying
ovarian-type stroma without communication to the pancreatic
ducts. These features are pathologically used to distinguish
one cystic neoplasm from the other. Cases of MCNs
communicating with either main duct or side branch duct are
rarely reported and could be under recognized. To the best
of our knowledge, only one case has previously been
reported to have a pancreatic cyst lesion with features of
both IPMN and MCN (5). Here we report the second case of
MCN communicating with the main pancreatic duct and
discuss the differential diagnosis of the two mucinous
neoplasms. 

Case Presentation

A 68-year-old African American female with recently
diagnosed chronic kidney disease presented with complaints
of non-radiating upper abdominal pain and fever. The patient
did not have any other associated symptoms including
nausea, vomiting or change in bowel habits. Due to her
vague clinical presentation, a computed tomography (CT,
Figure 1A) was performed and demonstrated a 4.6×4.1 cm

cystic structure at the junction of the pancreatic body and the
tail. An 8 mm hyperdense focus in the portion of the lesion
was noted which likely represented a small focus of
calcification. Due to its complexity on the pancreas and
possible cystic component with duct involvement, magnetic
resonance cholangiopancreatography (MRCP, Figure 1B)
was also performed and demonstrated a direct
communication between the main pancreatic duct and the
cyst. There was a small focus of T2 hypointensity within the
inferior aspect of the cyst which suggested a small internal
septation. The pre-contrast T1 weighted image (Figure 1C)
showed that the cyst had a thin and smooth wall that was
isointense to the pancreas parenchyma, suggesting that the
cyst was likely within the pancreatic parenchyma. The post-
contrast T1 weighted image (Figure 1D) demonstrated no
abnormal enhancement, in and outside of the cyst. The initial
radiographic diagnosis was pancreatic IPMN with main
pancreatic involvement. An endoscopic ultrasound was
performed to further characterize the cystic neoplasm and
demonstrated an anechoic lesion suggestive of a cyst in the
pancreatic body communicating with the main pancreatic
duct, measured 50×50 mm in maximal cross-sectional
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Figure 1. The radiographic changes of the lesion. A: CT demonstrates a 4.6×4.1 cm cystic structure (white arrow) in the junction of the pancreatic
body and the tail. B: MRCP demonstrates a direct communication between the main pancreatic duct (black arrow) and the cyst. There is a small
internal septation within the inferior aspect of the cyst (open arrow). C: Pre-contrast T1 weighted image shows the cyst (white arrow) with a thin
and smooth wall. D: Post-contrast T1 weighted image demonstrates no abnormal enhancement associated with the cyst (white arrow).



diameter. The pancreatic tail upstream from the cyst had
dilated pancreatic duct and atrophic parenchyma. Diagnostic
and therapeutic fine needle aspiration for fluid was
performed. The fluid was clear and thin. Amylase of the cyst
fluid was 65 μ/l, and CEA was 222.7 μ/l.

Due to the features suggesting main-duct IPMN, the
patient had a distal pancreatectomy/splenectomy. The
resected pancreas measured 12 cm in length. The main
pancreatic duct at the margin had a diameter of 2.0 mm, and
it maintained an even diameter of 2.0 mm for a distance of
3.5 cm from the proximal margin. The pancreatic duct
opened into a smooth-walled cyst (Figure 2A). The cyst
measured approximately 3.0×2.5×2.0 cm when intact and
was full of brownish and mucinous contents. This cyst also
contained a smooth white stone measuring 0.9×0.5×0.4 cm.

The cyst had two smaller loculations separated by thin and
smooth septae. The cyst did not have a distal exit point for
the pancreatic duct. Pancreas distal to the cyst had lost its
lobulated texture and had fibrosis with yellow speckled
areas, compatible with chronic pancreatitis.

Microscopically, the pancreatic cystic neoplasm was lined
by mucinous epithelium with underlying ovarian-type
cellular stroma (Figures 2B and 2C). No high-grade
dysplasia or invasive carcinoma was identified.
Immunohistochemical stains showed that the underlying
cellular stroma was diffusely positive for ER, PR, alpha-
inhibin (Figure 2D) and focally positive for CD10, consistent
with an ovarian-type stroma. No metastasis was identified in
the five examined regional lymph nodes. Chronic
pancreatitis and a small pseudocyst were seen in the tail of
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Figure 2. MCN communicating with the main pancreatic duct. A: Grossly, the cystic neoplasm (C) communicating with the main duct (arrows); B-
C: Histologically, the cyst lined by mucinous epithelium with underlying ovarian-type stroma. (H&E, B, 100×; C, 400×); D: Immunohistochemistry
showing positive ER (left, 200×), PR (middle, 400×), and inhibin (right, 400×) in the stromal cells.



the pancreas. The final diagnosis was pancreatic mucinous
cystic neoplasm communicating with the main pancreatic
duct. One-year follow up, the patient was doing well.

Discussion

Pancreatic mucinous cystic neoplasms are relatively
uncommon. Among individuals without a history of
pancreatic disease, the prevalence of pancreatic cysts is
about 2.5% by CT or MRI detection (2). With the
development of better imaging technologies, the
identification of these premalignant cysts is becoming more
prevalent and the incidental findings are present while
patients work up for other clinical conditions.  

The importance of detection and management of IPMNs
and MCNs is that while they can have benign epithelial
components, they have the potential for malignant
transformation from dysplasia to carcinoma. The risk of
malignancy in MCN is 17%-24% (2, 6), and larger (>3 cm)
MCNs have higher risk of malignancy. In IPMNs, rates of
malignancy depend on the involvement of ducts. Main duct
IPMNs have the highest risk of malignancy, with mean risk
around 65% to 70%. Branch duct IPMNs (BD-IPMNs) have
mean risk of malignancy around 25% (3), The presence of
pancreatitis-like symptoms or mural nodule in BD-IPMN is
associated with higher and faster malignant risk (7, 8).

Management of IPMNs and MCNs is according to the
differences in malignancy transformation and growth pattern.
Not surprising, surgical resection is recommended for all
surgically fit patients with MCN. For IPMNs, it depends on type
and size. Resection is recommended for main duct IPMNs (MD-
IPMN), while BD-IPMN could be followed up. “Worrisome
features” of malignancy in IPMNs on imaging are cyst with ≥3
cm, thickened enhanced cystic walls, abrupt change in the main
pancreatic duct (MPD) size of 5-9 mm, non-enhanced mural
nodules, abrupt change in the main pancreatic duct caliber with
distal pancreatic atrophy, and lymphadenopathy. Cysts with
symptoms or “worrisome features” should be considered for
surgical resection. Patients with cysts of ≤3 cm and without
“worrisome features” could be observed without immediate
resection. But they have to undergo surveillance of MRI/CT and
serologic marker routinely (9). 

After resection, surveillance is different for IPMNs and
MCNs. Non-invasive MCNs do not require surveillance after
complete resection. IPMNs need surveillance based on the
resection margin status. If there are no residual lesions,
repeat examinations at 2 and 5 years may be reasonable. For
patients with low-grade or moderate-grade dysplasia at the
margin, history/physical examination and MRCP surveillance
at least twice a year is recommended (9). Based on the
difference of their malignant transformation risk, treatment
and surveillance, it’s important to distinguish IPMNs and
MCNs on resected specimens. 

From their imaging characteristics, MD-IPMN has dilated
main duct ≥5 mm, which is easier to identify. Both BD-IPMNs
and MCNs have focal cysts and are mostly confused (2).
Features of BD-IPMN include multiplicity and visualization of
a connection to the main pancreatic duct. Though the
connection is not always observed, it’s a very important
differential criterium from MCNs. Analyses of the CEA and
amylase levels, and cytology of the cyst may help in detecting
malignancy, but cannot distinguish MCN and IPMN (6). In our
case, CT and MRCP showed a single cyst with a thin and
smooth wall. There was hyperattenuating focus within the
dependent portion and small foci of rim calcification along its
edges. Marked dilatation of the pancreatic duct was seen within
the pancreatic tail. MRCP demonstrates a direct
communication between the main pancreatic duct and the cyst.
The image findings are suspicious for IPMN. However, gross
examination and histologic changes demonstrated a MCN
communicating with the main duct. 

In many cases, the definite diagnosis relies on histology, like
ours. MCNs have mucinous epithelium, which is similar to
gastric type epithelium. While IPMNs have mucinous
epithelium-lined papillary structure in a cystically dilated
ductal system, MCNs could have septa or protrusions similar
to papilla, and papillary structure as well. The main difference
is the ovarian-type stroma in MCNs (2). By definition, ovarian-
type stroma is a basic element of MCN in WHO classification
(10) and thus is mandatory for diagnosis of MCN (6). In our
case, the cystic neoplasm was lined with low-grade mucinous
epithelium with underlying cellular stroma. The stroma was
confirmed as ovarian-type stroma by its strong
immunoreactivity for ER, PR, and alpha-inhibin and focal
immunoreactivity for CD10. With this ovarian-type stroma, we
diagnosed the case as pancreatic mucinous cystic neoplasm,
even though it connected to the main pancreatic duct. 

MCNs connecting with the main pancreatic duct is
extremely rare. There were some cases of MCNs
communicating to MPD in old literature, but that was because
of confusion between MCNs and IPMNs (11). After the well
recognition of IPMNs, rare cases were reported. Morel et al.
reported one case, but only showed the connection by MRI,
without confirmation in the resected specimen (11). Masia et
al. (5) reported a case of MCN located in main pancreatic duct.
It had ovarian-type stroma and located in the dilated main
pancreatic duct. Our case is similar to that, MCN with
connection to the main pancreatic duct confirmed by gross
examination. However, the main duct connecting with the
MCN, in our case, was not dilated. A careful gross examination
with bivalvation of the pancreas through a probe connecting
the duct and cyst was the key to confirm the physical connect
of the cyst with the main pancreatic duct, in our case. Without
accurate gross examination of the duct connection, our case
could be easily diagnosed as a MCN so that a case of MCN
connecting with the duct could be missed.
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In summary, we report the second pathology confirmed
case of MCN communicating with the main pancreatic duct.
This communication makes it difficult in differentiating
MCNs and IPMNs by image studies preoperatively. The
ovarian-type stroma is an important criterium to diagnose a
MCN. A careful gross examination and bivalvation of the
main duct connecting with the cyst is extremely important to
help render the correct diagnosis. If more cases are reported
in the future, the pancreatic duct-communicated MCN could
become a new entity of pancreatic mucinous neoplasm.
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