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Abstract

Cystic lesions in a variety of organs are being increas-
ingly recognized as an incidental finding on cross-sec-
tional imaging. These lesions can be benign, premalig-
nant or malignant. When these cystic lesions are small
it can be difficult to characterize them radiologically.
However, with appropriate clinical history and knowl-
edge of typical imaging features of cystic pancreatic
lesions this can enable accurate diagnosis and thus
guide appropriate treatment. In this review, we pro-
vide an overview of the most common types of cystic
lesions and their appearance on computer tomography,
magnetic resonance imaging and ultrasound. We will
also discuss the follow up and management strategies
of these cystic lesions.
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INTRODUCTION

Cystic lesions of the pancreas can be malignant or benign,
occur in a wide range of sizes, and may or may not cause
clinical symptoms. These lesions are often identified inci-
dentally on cross-sectional imaging obtained for other rea-
sons. The correct characterization of any cystic pancreatic
lesion is critical in determining appropriate management.
Methods currently available for imaging cystic pancre-
atic lesions include contrast-enhanced computed tomog-
raphy (CECT), ultrasound (US), endoscopic US (EUS),
magnetic resonance imaging (MRI), and positron emission
tomography (PET)/CT. Howevet, the udlity of PET/CT
is still under investigation. EUS and transabdominal US
have the disadvantage of being operator-dependent, but
EUS is able to visualize cystic lesions in real time, and
biopsy and cyst fluid analysis can be performed simul-
taneously. EUS is able to visualize cystic lesions in real
time, and can guide biopsy; its primary limitations include
its invasive nature, and the fact that results are operator-
dependent. Transabdominal ultrasonography, is non-in-
vasive, but offers limited resolution because of the depth
of tissue penetration needed, and is therefore limited in
patients with a large body habitus, and importantly the
pancreas may be obscured by overlying bowel gas. Calcifi-
cations can be better seen on CECT; although septations
may or may not be well seen. Septations are better seen on
MRI and cyst contents can be identified due to better soft
tissue contrast, however, detection of mucin is equivo-
cal and spatial resolution is lower than that of CT. In this
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article we will discuss commonly seen pancreatic cystic le-
sions and their appearance on imaging,

CLASSIFICATION OF PANCREATIC
CYSTIC LESIONS

Pancreatic cystic lesions can be divided into primary and
secondary cystic lesions. Primary cystic lesions include

pseudocysts, serous cystadenomas (SCAs), various mucin-
containing cysts such as mucinous non-neoplastic cysts,
mucinous cystadenomas, mucinous cystadenocatcinomas,
intraductal papillary mucinous neoplasms, pseudopapil-
lary tumors of the pancreas and lymphoepithelial cysts.
Secondary cystic lesions are solid neoplasms that have
undergone cystic changes such as primary ductal adeno-
carcinoma, and neuroendocrine tumors. In this article we
will discuss primary cystic lesions. Secondary cystic lesions
and metastatic lesions, such as renal cell carcinoma, that
show cystic changes will not be covered.

In the past, the majority of pancreatic cystic lesions
were thought to be pseudocysts, however, this is being re-
revaluated given the use of thin section imaging. Hydatid
cysts of the pancreas are rare, but should be considered in
countries where this disease is endemic’. Primary pancre-
atic cystic tumors fall into one of three major groups; se-
rous tumors, mucinous tumors and solid pseudopapillary
tumors (SPT).

Most cystic pancreatic tumors that are incidentally
diagnosed are asymptomatic and small”. As these cystic
lesions grow larger they cause symptoms due to mass
effect and the symptoms are vague and pootly localized.
For example, intraductal papillary mucinous neoplasms
(IPMNs) may cause epigastric pain which may mimic
chronic pancreatitis”.

Pancreatic pseudocysts

Pseudocysts have been reported to comprise 70% of
all cystic lesions™ however, that is being challenged be-
cause of the numerous instances of small cystic lesions
being seen on cross-sectional imaging in patients without
a history of pancreatitis. Pseudocysts occur following
an episode of pancreatitis due to leakage of pancreatic
enzymes, causing fat necrosis and hemorrhage. Pseu-
docysts are more often seen in alcoholics and can be
associated with abdominal trauma. Hemorrhagic compo-
nents may be seen in pseudocysts, and may be associated
with intermittent or massive GI bleeding, which in turn
is associated with increased mortality[sl. These fluid col-
lections lack an epithelial lining and have a fibrotic wall.
While pseudocysts do not have a malignant potential,
they may mimic malignant neoplasms such as mucinous
neoplasms.

On imaging, pseudocysts typically are most com-
monly unilocular, without internal septations or mural
nodules. Pseudocysts typically communicate with the
pancreatic duct™ but this is often not identifiable on
cross-sectional imaging. On CECT (Figure 1), pseudo-
cysts look like fluid collections and usually have an im-
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Figure 1 A 49-year-old woman with a history of epigastric and lower ab-
dominal pain accompanied by abnormal liver function studies. Axial contrast-
enhanced computed tomography scan of the abdomen shows cystic change (black
arrow) within the pancreas with associated biliary ductal dilation (white arrow).
When correlated with the patient’s history and endoscopic ultrasound with FNA
findings, this was consistent with a pseudocyst.

perceptible or minimally visible wall, but the appearance
can be variable!”. On US, pseudocysts are usually hy-
poechoic with increased through transmission and may
have internal debris. Cystic lesions with the characteristic
appearance of pseudocysts, and a clinical history of re-
cent pancreatitis, can typically be followed. Pseudocysts
usually resolve over time, whereas neoplasms will persist
or show interval growth. Importantly, for a pseudocyst
to be considered a diagnostic possibility, a history of
pancreatitis should be present; if such as history is ab-
sent, strong consideration should be given to the workup
of such lesions as possible neoplasms.

A complication that can be seen with pseudocysts is
that of pseudoaneurysms, which occur when pancreatic
enzymes erode adjacent vessels. Pseudoaneurysms are at
risk of rupture and hemorrhage. The splenic, gastroduo-
denal and superior pancreaticoduodenal arteries are at
greatest risk of pseudoaneurysm formation in the set-
ting of pancreatitis.

Simple cysts

True cystic lesions (Figure 2) of the pancreasw’m, which
are lined by epithelium, are seen in patients with von
Hippel Lindau disease, cystic fibrosis or polycystic kid-
ney disease!!! and have an imaging appearance similar
to that of simple cysts seen in the liver and kidneys“oj.
On CECT, simple cysts have a thin wall and have a
Hounsfield value equal to that of fluid. On US they are
anechoic with posterior acoustic enhancement and on
color Doppler evaluation they do not show vascularity.

Mucinous cystic neoplasms

Mucinous cystic neoplasms (MCNs) are usually solitary,
range from 6-35 cm in size, are generally found in the body
and tail of the pancreas and account for 10% of cystic
neoplasms seen in the pancreas[lz]. These tumors typically
have a thick wall and are multilocular™. They do not com-
municate with the main pancreatic duct except through
fistulac™”. MCNs have < 6 locules which are usually >

September 28, 2010 | Volume 2 | Issue 9 |



Bhosale P et a/. Multimodality imaging of cystic neoplasms of the pancreas

Figure 2 An 80-year-old woman with a history of hypertension, congestive
heart failure and colon cancer. Axial contrast-enhanced computed tomogra-
phy of the abdomen shows a small low attenuation lesion in the pancreatic tail
consistent with a cyst (white arrow), a cyst within the kidney (arrowhead) and a
cyst within the liver (black arrow).

2 c¢m in size. The internal contents of the cyst may be
hemorrhagic, necrotic or consist of mucinous material.
MCNss typically have internal nodules, which histological
may harbor high-grade dysplasia or invasive carcinoma'”.
MCNs of the pancreas resemble MCNs of the ovary and
are seen in women of reproductive age (> 95%) (mean age,
45 years)" ", The cyst wall has two layers. The inner layer
of cells secretes mucin and the outer layer of cells re-
sembles ovarian stroma. Calcifications may be noted in the
petiphery of the tumor or in the capsule in 10%-25% of
cases'. These patients may present with vague abdominal
pain, weight loss and anorexia.

MCNs can appear on imaging as a single large cyst
with multiple locules, a thick outer wall, septations, and
enhancing intramural nodules. Sometimes calcifications
can be present on the outer wall”, and the wall may en-
hance on the delayed phase. On MRI, the fluid within
the cyst may have a low signal on T1-weighted images
(T1WI) and a high signal on T2WI, however, increased
signal on T1WT has also been observed"”. Tt is not pos-
sible on imaging to exclude malignancy but the presence

of enhancing nodules increases the likelihood".

Mucinous cystadenocarcinomas

Mucinous cystadenocarcinomas (Figure 3) are part of a
continuum of mucinous cystadenomas. Importantly, it
is not possible to differentiate benign mucinous cystad-
enomas from malignant mucinous cystadenocarcinomas.
Nevertheless, a variety of signs, including intracystic nod-
ules, irregular wall thickening, or size > 3-4 cm all increase
concern for malignant mucinous cystadenocarcinoma''?,

Intraductal papillary mucinous neoplasms

Ohashi ¢z al'™ first described IPMNs in 1982""". These
tumors are more commonly seen in males, with presen-
tation typically in the seventh to ninth decade of life. Pa-
tients may present with epigastric abdominal pain, which
is frequently exacerbated by food"”. The presentation
of pain can resemble that of pancreatitis and is due to
blockage of the pancreatic ducts by mucin in the main
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Figure 3 A 48-year-old woman with left upper quadrant pain. A: Axial non-
contrast computed tomography (CT) scan of the abdomen shows a heteroge-
neous mass (arrow) in the left upper quadrant; B: Axial contrast-enhanced CT
of the abdomen shows enhancing septa (arrows) within the mass.

duct form of this disease. Other symptoms and signs
include weight loss, fever and jaundice™.

IPMNSs are characterized by whether they involve the
main pancreatic duct or side branches'”. Prognosis de-
pends on the location of the tumor®'. Only 5%-10% of
the time do these involve the entire pancreas; such tu-
mors are usually multifocal”. There are three main types
of IPMNs: the main duct type, side branch duct type
and combined/mixed”’. The mucin produced by these
tumors accumulates within ducts causing cystic dilation
of the ducts. Histologically tumors may range from hy-
perplasia to invasive carcinoma™. The risk of malignancy
in IPMNs increases with increasing caliber of the main
pancreatic duct, visualization of mucin at the ampulla of

Vater, and the clinical presence of jaundice and/or diabe-
[25-27)
tes” .

Main duct type IPMN

The main duct type of IPMN arises from the epithelium
of the main pancreatic duct. IPMN is classified by the
World Health Organization (WHO) based on the degree
of epithelial dysplasia: adenoma, bordetline tumor, and
carcinoma (either 7n situ or invasive)™. Histologically
they differ from mucinous cystic tumors in that they lack
ovarian-type stroma. IPMNs are more commonly seen in
men with a mean age at presentation of 65 years'”. The
pathognomic feature of a main duct IPMN is visible mu-
cin extruding from the ampulla of Vater on endoscopic
retrograde cholangiopancreatography[l3]. The tumors may
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Figure 4 A 48-year-old man presenting with pancreatitis and exocrine pancre-
atic insufficiency and a mass in the pancreas representing diffuse intraductal
papillary mucinous neoplasm of the pancreas. Axial contrast-enhanced com-
puted tomography of the abdomen shows dilated main pancreatic duct (white arrow)
due to mucin production and an enhancing mass in the main pancreatic duct (black
arrow) representing a main duct intraductal papillary mucinous neoplasm.

be papillary or polypoid in appearance, and arise from
pancreatic ductal epithelium which are transformed to
mucinous cells">*. The tumor nodule may show cell
atypia, ranging from slight dysplasia to frank invasive
carcinoma with the likelihood of invasive cancer increas-
ing significantly when the size of the main duct increases
to 1 cm or more in diameter. The time to progress from
benign to malignant disease is thought to range from 5 to
7 years' >, Approximately 60%-92% of cases demon-
strate invasive carcinoma®" on histologic examination.

The appearance of main duct IPMN on CT (Figure 4)
depends on its location. The entire main pancreatic duct is
dilated if the tumor is present in the head of the pancreas
and segmental dilation of the duct can be seen if the tu-
mor is present in the body. However, as disease progresses
the entire duct often becomes dilated"**. Pancreatic at-
rophy is often present secondary to duct obstruction and
often consequent episodes of pancreatitis occur. These re-
current episodes of pancreatitis will often cause a loss of
the bright T1 signal of the pancreas on non-contrast im-
ages and delayed uptake of contrast best seen on delayed
images, thought to indicate the presence of fibrosis"™”,
ultimately resulting in glandular atrophy and dysmorphic
calcifications. In the setting of main duct IPMN, the
features of particular concern for malignancy or invasive
catcinoma include main duct dilation > 1.5 cm in diam-
eter, enhancing nodules, diffuse or multifocal involvement
of the pancreatic duct, presence of a soft tissue mass, or
bile duct obstruction. Main duct IPMNss even without the
above-mentioned features are considered premalignant
and are usually resected”™”,

Branch duct IPMNs

Branch-type IPMNs are usually indolent and are found
in younger patients compared to main duct IPMNs.
They are considered to have a lower malignant potential
than main duct forms of IPMN but can evolve to inva-
sive tumorts; therefore, close attention to size (less than
or greater than 30 mm) and imaging characteristics (wall

144

Jgp:s:lipng WIJR | www.wjgnet.com

Figure 5 A 57-year-old man with cysts in the pancreas. Coronal reformatted
contrast-enhanced computed tomography scan of the abdomen shows a cystic
lesion in the pancreas (white arrow) which communicates with the main pancre-
atic duct (black arrow).

thickening, internal nodules) is important as these are
predictive of invasive tumor”™. The prevalence of can-
cer in branch duct forms of IPMNs has been reported
to be 6%-46%""**, Tumors > 30 mm are at higher risk
for invasive cancer compared to simple appearing cystic
side branch lesions < 30 mm where the likelihood of
invasive cancer is much lower™. On cross-sectional
imaging, thin section CECT (Figure 5) or heavily T2
weighted MRI such as MRCP, communication of the
cystic side branch IPMN may be identified with pancre-
atic ducts and is a useful diagnostic sign””. Side branch
IPMNSs may be unilocular or have the appearance of “a
bunch of grapes.” Mucin is secreted by this tumor can
extrude into the pancreatic ducts. These tumors can be
multifocal, as all pancreatic ductal epithelium may be at
risk for developing malignancy™. These tumors may
mimic a SCA; however, the communication with the
main pancreatic duct helps differentiate between the two
entities. The ductal communication is reportedly better
seen on T2WI MRI sequences than CECT™,

Combined IPMN

In a combined IPMN, the main pancreatic duct and the
side branches are dilated. The main duct dilation of > 15
mm is a predictor of malignancy, whereas ductal dilation
of 11 mm may be seen in benign or borderline TPMNs"™.
The presence of nodules within the duct or enhancement
of the main pancreatic duct walls are some of the signs
which suggest malignant mixed-type IPMNs and are simi-
lar to the features seen in the main duct IPMN™,

Imaging follow-up of IPMN

CECT and/or MRI can be used to follow up IPMNs.
PET/CT is an evolving modality for detecting malignan-
cy in cystic pancreatic lesions. In a study of 17 malignant
cystic lesions by Sperti e al””, the sensitivity, specificity,
positive and negative predictive value, and accuracy of
18-FDG PET and CT in detecting malignant tumors
were 94%, 94%, 89%, 97%, and 94% and 65%, 88%,
73%, 83%, and 80%, respectively, however, these patients
already had findings suspicious for malignancy based on
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Figure 6 A 62-year-old man with history of epigastric discomfort. A: Axial
non-contrast computed tomography (CT) of the abdomen shows a mass in the
pancreatic head (long arrow); B: Axial contrast-enhanced CT of the abdomen
shows enhancement within the mass (long arrow) and cystic components (short
arrow) suggestive of a microcystic serous cystadenoma.

CECT findings alone. According to international guidelines
developed during the Eleventh Congress of the Interna-
tional Association of Pancreatology held in Sendai, Japan,
from July 11 through 14, 2004, the small, simple appearing
IPMNs and mucinous cystic lesions can be followed by
imaging if the cystic lesion is simple (i.e. no internal nodu-
latity, no wall thickening) and < 1 cm, at an interval of
6-12 mo if 1-2 cm, and every 6 mo if 2-3 cm”. Findings
suggestive of invasive features such as internal nodularity,
wall thickening, changes in adjacent pancreatic parenchy-
ma, ¢#. would be indications for biopsy and/or potential
resection. Depending on the patient’s age, MRI can be
considered for follow-up to reduce radiation exposure.
Given the risk of malignancy throughout the pancreas,
patients who have undergone resection of an IPMN, even
if benign on pathology, should have surveillance of the
remaining pancreas .

Serous cystadenomas

SCAs account for up to 30% of pancreatic cystic neo-
plasms. They can arise from any part of the pancreas but
are commonly seen in the body and tail. SCAs are more
commonly seen in women, in their sixth decade of life"*"’
and may produce non-specific symptoms, such as epigas-
tric abdominal pain, and weight loss, if they are large. They
are classified into two categories: microcystic SCAs (muti-
locular) and oligocystic lesions (unilocular). SCAs are usu-
ally < 5 cm in diameter, with a median size of 25-30 mm.
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These tumors have a well-defined lobulated contour. On
cytology they have clear or eosinophil rich cytoplasm.
These tumors can be associated with von Hippel-Lindau
(VHL) disease™"!!, which is a syndrome consisting of he-
mangioblastomas of the retina and central nervous system
and pheochromocytomas. The VHL gene can also be seen
in sporadic cases of SCA. Even though SCAs are predom-
inantly benign, a meta analysis of 673 lesions was found
to suggest that the risk of, malignancy in these tumors is
approximately < 3%, and this may be an overestimate as
all incidentally found SCAs have not been reported in the
literature™>**,

Microcystic SCAs

Microcystic SCAs, also known as glycogen rich adenomas,
are multiloculat. Usually the number of locules is > 6 and
the size of these locules ranges from 0.1 to 2.0 cm and
they may have a calcified stellate scar™*. These are cystic
masses and on non-contrast CT examination (Figure 6),
their attenuation is < 20 HU, but they do enhance due
to the presence of fibrovascular septa”*, They are best
described as having a “honeycomb” appearance. Since
these tumors enhance they can easily be mistaken for
solid masses if the cystic locules are very small or are very
pootly visualized, therefore mimicking lesions such as
neuroendoctine neoplasms on cross-sectional imaging,

In such circumstances, MRI may be helpful in dem-
onstrating tiny cystic locules as these usually have a
characteristic high T2 signal. These tumors do not com-
municate with the main pancreatic duct™. Prominent
calcifications, if present, are readily identifiable on CT,
but may show a signal void on MR images. A central scar
with calcification, while highly suggestive of a SCA is
seen in only 10%-30% of cases. On sonographic evalua-
tion these tumors typically have the appearance of solid
echogenic masses due to the many interfaces produced
by the numetous cysts.

Oligocystic SCA

Oligocystic SCAs (Figure 7) are rare tumors and may be
unilocular or multilocular but have much fewer and larger
locules compared to the more common microcystic form
of SCA. The individual cysts may be > 2 cm and only
one locule is seldom seen. These lesions therefore can
mimic MCNs on imagingp’m or even pseudocysts.

SCAs both oligocystic and microcystic can cause
symptoms requiring resection. The growth rate of these
tumors depends on their size seen at initial diagnosis.
Tumors < 4 cm grow at a rate of 0.6 cm/year and tu-
mors > 4 cm grow 0.12 cm/year™™ suggesting that
resection is appropriate for large lesions, as larger lesions
are more likely to be symptomatic*™*".

Solid pseudopapillary tumors

SPTs wete ptreviously known by several other names in-
cluding solid and cystic papillary epithelial neoplasms of
the pancreas, papillary cystic neoplasms, Hamoudi tumors,
or Frantz tumors. In 1996 they wete renamed SPTs of
the pancreas by the WHO™. SPTs are less common than
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Figure 7 A 26-year-old woman with a history of von Hippel-Lindau syn-
drome. Axial contrast-enhanced computed tomography scan shows cystic lesions
in the pancreas (black arrows) representing oligocystic serous cyst adenomas.

Figure 8 A 30-year-old woman with increasing abdominal discomfort and
bloating. A: Axial non contrast computed tomography (CT) of the abdomen shows
a solid mass in the pancreatic tail containing curvilinear calcification (arrow); B:
Axial contrast-enhanced CT of the abdomen shows a hypoattenuating mass (white
arrow) in the pancreas containing eccentric calcifications (black arrow) consistent
with a solid papillary epithelial neoplasm.

IPMNs, SCAs and MCNs. They are usually seen in the
second or third decade of life and occur more commonly
in women than in men®*". SPT5 can have both neuroen-
docrine and epithelial components. They occur entirely in
the pancreas, have no corollary in other organ systems and
are reportedly of low malignant potential ™. When these
solid tumors undergo degeneration they develop cystic
spaces[szl. Histologically, blood, necrotic debris, and foamy
macrophages are found in the cystic areas’”. These tu-
mors commonly measure > 10 cm at presentation, can oc-
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cur anywhere within the pancreas and can have eccentric
calcification™. On cross-sectional imaging (Figure 8) these
tumors are solid except for cystic components due to tu-
mor degeneration. These tumors are well circumscribed,
and on T2WI have slightly high signal intensity, although
tumors which are predominantly cystic will have a high
T2 signal intensity, which follows a fluid signal. These
tumors can show a blood fluid levels. Blood in the cystic
spaces can have a high signal on non-contrast T1 weighted
images. These tumors can be differentiated from neuro-
endocrine tumors as they enhance progressively, whereas
the latter shows arterial phase enhancement although the
appearance of both tumor types is variable and consider-
able overlap can occur. Features suggestive of a benign
histology include being well-encapsulated, smoothly lobu-
lated, and the presence of rim calcifications””. Peatures
raising concern for malignancy include disruption of the
capsule and an eccentric lobulated margin with focal nod-
ular calcification or amorphous/scattered calcifications™
Nodal metastases are rare, however peritoneal, cutaneous
and hepatic metastases can occur following excision of
SPTH,

Considerations for imaging surveillance
The natural history of cystic pancreatic lesions is still un-
known and selective observation is emerging™'"***, CT
and MRI are currently being used in assessment of pan-
creatic cystic lesions. CT is probably more widely used
as it requires less scan time, offers higher spatial resolu-
tion, and is frequently the most accessible. While typically
requiring a longer imaging time, MRI with MRCP can
identify communication of the cystic lesion with the main
pancreatic duct, however with currently available thin sec-
tion imaging, CT can perform in a similar manner'”. CT
alone has an average accuracy of 61% in differentiating
benign (43%) or potentially malignant (57%, papillary mu-
cinous neoplasms, mucinous cystic neoplasms, cancer)[%].
The accuracy of MDCT is better than MRI in classify-
ing cysts as mucinous or non mucinous at 71%-84.2% us
39.5%-44.7%, respectively, whereas the accuracy of the
two techniques in characterizing cysts into nonaggressive
and aggressive categories is relatively similar (MDCT s
MRI, 75%-78% vs 78%-86%) respectively”™’. MRI has the
additional advantage of higher inherent soft tissue con-
trast, and it does not utilize ionizing radiation, however in
a recent study even though the sensitivity of MRCP for
detection of morphologic characteristic was slightly better
than that of MDCT, but the difference was not statisti-
cally significant””. FDG-PET/CT has been used to differ-
entiate malignant from a benign cystic lesions depending
on its metabolic activity but is still under investigation[39].
The reported negative predictive value, of 18-FDG PET
in detecting malignant cystic tumors is 97%""". The high
negative predictive value suggests that, when cystic lesion
and is not metabolically active it is benign.

Indeterminate cysts should be followed as enlarging
cysts have a higher probability for malignancy, with risk
also increasing with increasing age (> 70 years)™™”. Cysts
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3 cm or greater, even without the presence of a solid
component, can have 7 sitn cancer ot invasive malignancy
in up to 3% of cases™™ " If a cyst is not characterized
on cross-sectional imaging sufficiently, then evaluation
under EUS should be considered, with biopsy of nodules,
if present, and aspiration of cyst contents, to test for such
factors as mucin, amylase and tumor marker levels includ-
ing CEA, can be obtained to differentiate mucinous (and
therefore potentially malignant) from non mucinous le-
sions, regardless of lesion size.

Because of the risk of malignancy in mucinous cystic
lesions or indeterminate cysts a more conservative ap-
proach is necessary". Since asymptomatic cystic lesions <
3 cm in size, without wall thickening, without main duct
dilation (< 6 mm), or mural nodules have a low risk of
malignancy, these patients can be managed conservatively
by follow-up with imaging. One algorithm suggested in
the literature for lesions meeting the criteria described, is
yearly follow-up if a lesion is < 10 mm, 6-12 mo follow-
up for lesions between 10 and 20 mm, and for lesions >
2 em 6-mo follow-up'”.

Surgical resection has been suggested for cases where
the main pancreatic duct is > 6 mm in diameter, lesion
size is > 30 mm, or intramural nodules are seen, given
that the patient is a good candidate with reasonable life
expectancyp’m’é”. Alternatively, biopsy can be obtained
under EUS to assess whether a lesion is mucinous ot not.
Mucinous lesions with such features typically proceed to
biopsy.

Following surgery of a histopathologically confirmed
benign IPMN, it has been suggested that patients should
be followed yearly with either CT or MRI for the first
5 years and thereafter imaged if symptomaticpj. It has also
been suggested that in patients in whom invasive carci-
noma is identified that they be imaged every 6 mo for the
first 2 years, and to have yearly follow-up thereafter”™,
as patients with invasive carcinoma can recur locally or
develop distant metastases to the liver and/or lungl9’35j. It
is notable that there are no clear guidelines regarding the
length of follow-up in any of these groups of patients.

CONCLUSION

When a cystic lesion of the pancreas is discovered inciden-
tally on routine cross-sectional imaging, it is important to
correlate this with clinical history to accurately character-
ize the lesion. For example, a prior history of acute pan-
creatitis would likely suggest a pseudocyst. When a cystic
lesion communicates with pancreatic ducts this may sug-
gest IPMN. If such a lesion is associated with dilatation
of the main pancreatic duct, or there is primarily dilata-
tion of the main pancreatic duct, then a main duct type of
mixed form of IPMN is a consideration. In menstruating
females, a solitary, multilocular mass should raise concern
for a mucinous cystadenoma/cystadenocarcinoma. In
contrast, a cystic lesion in an elderly female with a honey-
comb appearance, particularly if it contains a central scar
that may be calcified, is indicative of a SCA. However,
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while characteristically benign, patients with SCAs > 4 cm
have a risk of involvement of invasive structures and may
be considered candidates for surgical resection.

Finally, there is a growing consensus that asymptomat-
ic small (< 3 cm), simple appearing cystic lesions (no wall
thickening, no internal nodules, no invasive features, no
evidence of main duct dilation, e#.) can probably be fol-
lowed because of the low risk of invasive malignancy. In
contrast, if suspicious features ate present, a mote aggres-
sive approach, including cyst aspiration, biopsy of solid
components and potential surgical resection need to be
considered. In conclusion, the radiologist plays an impor-
tant role in the identification, characterization, monitoring
and triaging of cystic lesions of the pancreas for appropri-
ate treatment planning,
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