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Mucinous cystic neoplasms of the pancreas are rare primary tumors. They 
have pathologic and clinical similarities to biliary cystadenomas of the Liver 
and rnucinous cystic tumors of the ovary. Mucinous cystic neoplasms of the 
pancreas typically affect middle-aged women and arise in the tail of the pan- 
creas. Gross pathologic and imaging features usually are those of a large, mul- 
tilocular cystic mass. There is, however, a spectrum of radiologic lindings that 
overlaps with those of other entities including pancreatic pseudocyst, other 
primary epithelial and nonepithelial tumors of the pancreas, and metastases. 
In most cases, ultrasound and computed tomography are the mainstays for ra- 
diologic evaluation, with magnetic resonance imaging having a complemen- 
tary role. All mucinous cystic neoplasms should be considered as mucinous 
cystadenocarcinomas of low-grade malignant potential. Complete surgical ex- 
cision alone results in an excellent clinical outcome and disease-free survival, 
irrespective of histologic or radiologic parameters in over 90% of cases stud- 
ied. 

w INTRODUCLlON 
Mucinous cystic neoplasms of the pancreas are low-grade tumors that occur predomi- 
nantly in middle-aged women, arise within the tail of the pancreas, and manifest as 
large multiloculated cystic masses. They represent approximately 10% of pancreatic 
cysts and 1% of pancreatic neoplasms (1 -5). Other names used for this lesion include 
mucinous cystadenoma and mucinous cystadenocarcinoma. However, mucinous cys 
tic neoplasm is a distinctly different clinical and pathologic entity from ductal adene 
carcinoma and its variants (including mucinous adenocarcinoma of the pancreas) and 
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intraductal papillary tumors (much-hyper- and computed tomography (0 being the 
secreting adenocarcinoma of the pancreas). most commonly used modalities. Magnetic 
Thus, attempts to group these lesions together resonance (MR) imaging usually has a comple- 
should be dismissed to avoid confusion (6-15). mentary role. The differential diagnosis, treat- 

The pathogenesis of mucinous cystic neo- ment, and prognosis of mucinous cystic n e e  
plasm of the pancreas is uncertain. However, plasms are also discussed. 
this lesion shares both clinical and pathologic 
characteristics with biliary and ovarian muci- CLINXCAL I;EATURES 
nous tumors (eg, the typical patient is a middle- Mucinous cystic neoplasms are found almost 
aged woman) (16,lT). It has been speculated exclusively in women (greater than 95% of 
that the embryologic origins of these lesions cases) in their 4th to 6th decades of life (2,4,5, 
may be related to germ cell migration in early 18-26). However, there is a spectrum, and 
fetal life during the first 8 weeks of gestation cases can be seen in women ranging in age 
(16). Each of these tumors is characterized by from 20 through 95 years old. In our series at 
a columnar, much-producing epithelium that the AFIP, we saw no cases in men, although 
lines a cystic cavity, subtended by a densely they have been reported. 
cellular mesenchymal stroma, reminiscent of These tumors can manifest clinically with 
ovarian stroma. The entire tumor is usually en- abdominal pain or a mass lesion, or the patient 
capsulated by an outer layer of fibrous connec- may complain of anorexia. Alternatively, these 
tive tissue. The presence of ovarianlike stroma tumors may be incidentally discovered during 
in biliary cystadenomas and cystadenocarcino work-up of unrelated symptoms or diseases. 
mas has been shown to be an independent pre- Symptoms probably result from mass effect on 
dictor of a favorable prognosis (16). However, contiguous structures such as the stomach, in- 
the presence of the stromal component, in testines, or abdominal wall. The larger the le- 
some form, is required for the diagnosis of mu- sion, the more likely it is to be symptomatic. In 
cinous cystic neoplasm of the pancreas, and all rare cases, the tumor may manifest with local 
usually have a favorable prognosis. At the invasion or  distant metastases, especially with- 
Armed Forces Institute of Pathology (AFIP), all in the liver. The rare lesion that occurs within 
cases of mucinous cystic neoplasms are inter- the head of the pancreas can cause jaundice by 
preted as mucinous cystadenocarcinomas of obstructing the common bile duct. In addition, 
low-grade malignant potential. irrespective of a very small number of patients present with 
histologic appearance, to reinforce the need findings suggestive of a pancreatic pseudocyst, 
for complete surgical resection and close clini- such as a history of pancreatitis, trauma, or al- 
cal follow-up. coholism, which is clinically helpful in distin- 

This article is based on a review of the litera- guishing this lesion from a pancreatic pseudo 
ture and over 50 cases of mucinous cystic neo- cyst (2,8,2 1,22). Rare systemic manifestations, 
plasms with crossectional imaging studies caused by tumor production of gastrin and va- 
accessioned to the Radiologic Pathology Ar- soactive intestinal polypeptide, have been re- 
chives of the AFIP fromlanuary 1979 to Janu- ported, including Zollinger-Ellison syndrome 
ary 1996. Representative examples of these and watery diarrhea, hypokalemia, and achlor- 
cases are illustrated in this article, which will hydria (20.23). In our review, we found one pa- 
examine the clinical, pathologic, and radiologic tient who presented with Zollinger-Ellison syn- 
features of rnucinous cystic neoplasms. Cross- drome but was subsequently discovered to 
sectional imaging is an invaluable tool in char- have a synchronous gastrinoma. 
acterizing these lesions, with ultrasound (US) 

PATHOLOGIC FEATURES 
Mucinous cystic neoplasms are large, ranging 
from 2 to 36 cm, with an average size of 10 
cm. Over 90% of mucinous cystic neoplasms 
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a. b. 
Figwe 1. Histologic appearance of mucinous cystic neoplasm. (a) High-power photomicrograph (original 
magnification x160; hematoxylin-eosin stain) demonstrates a welldevelopcd capsule (*) and thin internal 
septations. Small papillary projections uc noted along the epithelium. (b) High-power photomicmgnph (origi- 
nal m a ~ c a t i o n  x280; hematoxylincwin stain) shows an epithelial hyer of benign cells overlying the dense 
mescnchymal stmma. This ovarian-type stroma (9 characterizes the lesions. 

are found in the body or tail of the pancreas single orderly layer that abruptly transforms 
(2.4.5.18-26). The tumors are usually smooth into a stratified, papillary epithelium with cyte 
and round; however, a bosselated or lobulated logic atypia or areas of frank carcinoma (Fig 1). 
surface may be seen. These changes are focal and abrupt and fre- 

Cut sections of a typical mucinous cystic quently occupy a small area. If many sections 
neoplasm reveal a multilocular cystic lesion are carefully examined, cytologic or architec- 
with thin septations measuring less than 2 mm twal  atypia can usually be seen. All tumors 
in greatest thickness. The cystic cavities vary in have a characteristic ovarian-type dense stroma, 
size and measure up to many centimeters in with spindle cells arranged in a haphazard con- 
greatest dimension. The internal surface of the figuration. Fibrous hyalinization can also be 
cyst may contain thin papillaxy projections into identified in many tumors. 
the lumen. The cystic cavity may be filled with Calcification or osseous metaplasia, as well 
thick, mucoid material or clear, green, or as other degenerative changes, can be seen in 
blood-tinged fluid. Less commonly, a mucinous the wall and septa of a mucinous cystic n e e  
cystic neoplasm may contain round, gray- plasm. Whether the benign-appearing epithe- 
white, mural nodules. In nrc cases, a single Lium transforms into malignant epithelium in 
dominant cystic cavity or a uniloculv cystic a teleologic development of the tumor or 
mass may be seen. The lesions do not normally whether the malignant epithelium 'matures" 
communicate with the pancreatic duct unless a into a benign-appearing epithelium is un- 
fistula has developed (in contrast to pancreatic known. For these reasons, the pathologists at 
pscudocysts, which communicate with the the hFlP consider all mucinous cystic nee  
pancreatic duct in up to 70% of cases) (19,24, plasms to be malignant neoplasms of low-grade 
25). malignant potential (26). 

HistologicaUy, the epithelial lining of muci- 
nous cystic neoplasms is composed of tall, mu- 
ch-producing, columnar cells arranged in a 



a. 

Figure 2. Mucinous cystic neoplasm in a 33year- 
old woman with intennittent left upper quadrant 
pain for'l.5 years. (a) US scan demonstrates a multi- 
loculated cystic mass with echogenic internal septa 
within the tail of the pancreas. The mass measures 
approximately 9 cm in average transverse dimen- 
sion. Echogenic foci with shadowing that corre- 
spond to calcifications are noted along the septa (ar- 
row). Note the low-level internal echoes. (b) M a l  
contrast material-enhanced CT scan clearly demon- 
strates the calcifications along the internal septa, as 
well as the cystic nature of the mass. (c) Photo- 
graph of the gross specimen reveals the wellcir- 
cumscribed mass with internal septa that incom- 
pletely separate the loculated cystic components of 
the lesion. Scale is in centimeters. 

C. 

At this time, there is no epithelial immune 
histochemical reaction (carcinoembryonic anti- 
gen [CEA], dupan-2, carbohydrate antigen 19-9 antigen 199 is present in both mucinous cystic 
[CA 1991, keratin, epithelial membrane antigen neoplasm and ductal adenocarcinoma (8,20,2 1, 
[EMA], anticytokeratin [CAM5.2], or B72.3 [an 26). A variety of peptide hormones such as so- 
epithelial marker]) that allows reliable differen- matostatin, seratonin, gastrin, and vasoactive 
tiation between mucinous cystic neoplasms intestinal polypeptide have also been reported 
and other pancreatic lesions, nor can an accu- in mucinous cystic neoplasms (21). Such secre- 
rate distinction between mucinous cystic n e e  tions may explain the rare patient who pre- 
plasm and frank carcinoma be made by using sents with systemic signs of Zollinger-Ellison 
irnrnunoreaction. Therefore, these analyses are syndrome and watery diarrhea, hypokalemia, 
not helpful except in rare cases (26). and achlorhydria. 

CEA was present in all the AFIP cases that 
were tested (n = 7), simiiar to findings re- RADIOLOGIC FEATURES 
ported the literature (20.26-30). Carbohydrate Crosssectional imaging is the most accurate ra- 

diologic method of detecting and characteriz- 
ing these lesions. Radiography may demon- 
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Figure 3. Mucinous cystic neoplasm mirmchg a 
unilocular pseudocyst in a 43yearaId woman who 
presented with abdominal pain and vomting. (a) Con- 
trast-enhanced <JT scan demonstrates a 4cm low-at- 
tenuation cystic mass within the body of the pancreas 
(b) US scan helps confirm the unilocular cysuc nature 
of the lesion. (c)  Photograph of a cross section of the 
gross specimen demonstrates the unilocular nature of 
the lesion, whch is irregular along the internal sur- 
faces. This appearance is indistinguishable from that 
of a pancreatic pseudocyst in the appropnate clinical 
setting. Scale is in centimeters. 

in which cross-sectional imaging does not a!- 
low differentiation between these lesions (16) 

---__I_ - In the appropriate clinical setting, the pro- 

spective diagnosis of a mucinous cystic neo- 
C. 

plasm is often possible on the basis of cross- 
sectional imaging features. However, this dif- 
ferentiation cannot always be made, as the 

strate discontinuous peripheral calcifications in appearance of mucinous cystic neoplasm over- 
approximately 16% of lesions, but otherwise ra- laps with that of other benign and malignant 
diographic findings do not contribute to the di- cystic masses. Conversely, atypical features of 
agnosis (4). There is excellent correlation be- mucinous cystic neoplasms may suggest an al- 
tween the findings at US, CT, and MR imaging ternative diagnosis. 
(in certain instances, results from these studies 
may complement each other) and the gross US CHARACTERISTICS 
pathologic appearances. All cross-sectional rno- On US scans, mucinous cystic neoplasms a p  
dalities are useful in detecting and characteriz- pear as multilocular or, less commonly, uni- 
ing the lesion as well as  in evaluating for meta- locular lesions with good through-transmission 
static disease (1,22,31-39). and posterior wall enhancement (Figs 2. 3). In- 

Cross-sectional imaging is ineffective for dif- ternal septations are usually visualized and 
ferentiating between mucinous cystic n e e  more conspicuously demonstrated at US than 
plasms with and without malignant epithelium, at CT (1,4,22,31.32,37,39). Nodularity and p a p  
except in cases with invasion of adjacent or- illary projections may be demonstrated along 
gans, vascular invasion, or metastatic disease. 
This parallels the findings seen in cases of bil- 
iary cystadenornas and cystadenocarcinomas, 
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5a. 5b. 
Figures 4, 5. (4 )  Mucinous cystic neoplasm in a 41-year-old woman with a palpable abdominal mass for over 
3 months. (a) Contrast-enhanced CT scan demonstrates a large, wellcircumscribed, l8-cm mass within the tail 
of the pancreas, with enhancement of the thin internal septa and the peripheral wall. These ftndings are typi- 
cal of a mucinous cystic neoplasm. (b) Photograph of the bivalved gross specimen demonstrates the wellcir- 
cumscribed mass with extensive internal septations. Note the differences in color of the fluid within the loc- 
ules, ranging from clear white mucinous material to hemorrhagic material. ( 5 )  Mucinous cystic tumor inciden- 
tally discovered in a 45-year-old woman during evaluation for cervical carcinoma and right hydronephrosis. 
(a) Axial contrast-enhanced CT scan demonstrates a rnultiloculated 5cm mass in the tail of the pancreas. Thin 
internal septa separate the Ioculated collections, and a more dominant soft-tissue component is seen along the 
postemlateral margin. (b) Photograph of the gross specimen demonstrates variably sized cystic spaces with in- 
termixed yellow soft-tissue components along the inferior margin. Scale is in centimeters. 

the internal wall of the cysts. Metastatic lesions cysts measuring greater than 2 cm in diameter, 
may manifest as simple cysts within the Liver. 93% of the mucinous cystic neoplasms were 

The size and number of pancreatic cysts correctly characterized at sonography and 95% 
may be used to distinguish mucinous cystic at CT. 
neoplasms from serous cystadenomas (an in- Unilocular cystic masses with or without 
variably benign lesion). Johnson et a1 (1) dem- prominent wall irregularity or mural nodules 
onstrated that when there were six or fewer may also be seen. Such lesions are difficult to 

distinguish from pancreatic pseudocysts (Fig 
3). Less commonly, the cystic cavities may con- 
tain echogenic debris or hemorrhage. Echo- 
genic foci due to calcification may be seen in 
the wall or septa (Fig 2). 
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a. b. 
Figure 6. Mucinous cystic neoplasm with .secondary 
splenic vein thrombosis incidentally discovered in a 4 8  
year-old woman during physical examination. (a) Con- 
trast-enhanced CT scan demonstrates a multixptated 
14cm mass at the tail of the pancreas. (b) Angiogram 
shows large collateral veins extending from the splenic 

lum around the periphery of the mass. Thrombus is 
bred within the splenic vein (arrow). At surgery, there 
a bland thrombus and no evidence of local invasion ,. metastases. (c) Photograph of the gross specimen 

shows the complex multiloculated internal architec- 
ture of the lesion. 

contrast-enhanced CT may demonstrate en- 
c. hancement of the cyst walls and increased 

conspicuity of the internal curvilinear septa 
(Figs 4, 5). 

Endoscopic US, which is performed with a Local invasion of surrounding structures, 
high-frequency (up to 10 MHz) transducer, may when present, is accompanied by obliteration 
provide improved resolution of aU these fea- of fat planes and distortion and disruption of 
tures. Color Doppler US may prove useful in adjacent organ margins (Fig 6). Metastatic le- 
further characterizing these lesions, but its util- sions, although uncommon at initial presenta- 
ity has not yet been studied. tion, may appear as solitary or multiple simple 

cysts within the Liver. 
CT CHARACTERISTICS 

On unenhanced CT scans, a rnucinous cystic M R  IMAGING CHARACTERISTICS 
neoplasm appears as a round to slightly lobu- On unenhanced T1-weighted MR images, muci- 
lated mass that is well encapsulated with nous cystic neoplasm demonstrates variable 
smooth external margins. Internal septations signal intensity, depending on the fluid con- 
may or may not be visualized (1,4,22,34,36- tent. Fluidlike material has low signal intensity 
38). Different levels of attenuation may be on T1-weighted images, whereas proteina- 
noted within the cystic cavities depending on ceous or hemorrhagic material may demon- 
their contents, from mucoid to hemorrhagic strate high signal intensity on T1-weighted im- 
fluid. Usually, however, the internal contents ages. On T2-weighted images, these lesions 
have attenuation values similar to that of water. have high signal intensity, similar to that of 
Calcifications within the capsule or septa are cerebrospinal fluid (18,27,34,35,40.41), and 
exquisitely demonstrated by CT in about 10% 
of cases (Fig 2) (1,4,22,34,36-38). Dynamic 
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- - - - 
a. b. 

c. d. 
Figure 7. Mucinous cystic neoplasm in a 20-year-old woman who complained of intermittent epigastric pain 
radiating through her back. (a) Contrastenhanced CT scan demonstrates a multiloculated cystic mass within 
the tail of the pancreas measuring approximately 17 cm in diameter. (4) Axial T1-weighted MR image (repeti- 
tion time msec/echo time msec = 267/20) demonstrates a lobulated, low-signal-intensity mass. The internal 
septa are not visualized. (c) T2-weighted MR image (2,400/90) demonstrates the overall high signal intensity 
of the lesion and increased conspicuity of the internal septations. (d) late-phase splenic arteriogram demon- 
strates displaced parapancreatic and splenic veins but no significant tumor blush or  evidence of vascular inva- 
sion. 

the internal septations are more conspicuous cyst wall and septa on T1-weighted images (Fig 
as low-signal-intensity, curvilinear structures 8). Although MR imaging will likely prove to be 
(Figs 7, 8). helpfid in the detection of liver metastases, this 

The role of a gadolinium-based contrast has not yet been confirmed, and the distinction 
agent has not yet been elucidated, but it may al- between metastases and liver cysts on MR im- 
low more conspicuous demonstration of the ages may be as problematic as it is on US and 

CT scans. In addition, MR imaging does not 
demonstrate calcifications as well as CT. 
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c. d. 
Figure 8. Mucinous cystic neoplasm of the head of the pancreas (an atypical location) in a 63-year-old wom- 
an. (a) Contrastenhanced CT scan demonstrates a multiloculated 3.5cm cystic mass within the head of the 
pancreas with a focal area of peripheral calcification. (b) T1-weighted MR image (700/10) demonstrates the 
multiloculated mass with areas of low signal intensity that correspond to fluid. Internal xptations are less con- 
spicuous than on the CT scan. (c) Contrastenhanced T1-weighted image (700/10 with fat suppression) dem- 
onstrates the internal septations to better advantage and highlights the low-signal-intensity cystic areas that 
constitute the lesion. (d) Axial T2-weighted MR image (3,000/102) shows only high signal intensity within the 
cystic collections. Internal septa are suggested and partially obscured by motion artifact. 

Angiographic Characteristics placement of surrounding arteries and veins. In 
Mucinous cystic neoplasms are predominantly rare cases, mucinous cystic neoplasms may 
avascular masses, which corresponds with cause splenic vein thrombosis, either by mass 
their large cystic components. The cyst wall effect or invasion (Fig 6). 
and solid components of the tumor, however, 
may demonstrate small areas of vascular blush 
or  neovascularity (18,27). There is often dis- 
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a. b. 
F i g w e  9. Mucinous cystic neoplasm with an atypical 
tmdocuiar appearance that had been treated incor- 
rectly as a pseudocyst in a patient with no history of 
pancreatitis. (a) US scan obtained before treatment 
demonstrates a well~ircurnscribed, urulocular mass 
arising m the tail of the pancreas. (b) Contrast-en- 
hanced CT scan obtamed before treatment demon- 
strates the unilocular mass within the tail of the pan- 
creas There are no associated inflammatory changes 
in the surrounding parapancreatic fat or evidence of 
pancreatic calcifications (c)  Unenhanced CT scan o b  
tamed after ueatment demonstrates the heterogene- 
ous muted sohd and cystic mass with calcitication in 
the regon of the tail of the pancreas. This finding re- 
presents recurrent disease after rnarsupialization of the 
lesion. Peritoneal metastases were noted at surgery. 

a Radiologic Differential Diagnosis c. 
There is a wide spectrum of radiologic appear- 
ances for rnucinous cystic neoplasms of the 
pancreas. The differential diagnosis includes all 
cystic or partially cystic masses of the pan- attempts at treating mucinous cystic neoplasms 
creas, including inflammatory conditions, be- as pseudocysts with drainage or marsupializa- 
nign neoplasms (epithelial and mesenchymal), tion. Such procedures are inappropriate for 
and malignant neoplasms. mucinous cystic neoplasms because they in- 

The most important distinction is between variably lead to recurrence or metastatic dis- 
rnucinous cystic neoplasm and pseudocysts ease within the pancreas, liver, or peritoneal 
(19,24,25) (Figs 3, 9, 10). Because pseudocysts cavity (Figs 9, 10). Imaging features that favor a 
represent up to 85% of all cystic pancreatic le- pancreatic pseudocyst include inflammatory 
sions (18,26,31), they are commonly encoun- changes within the peripancreatic fat, pancre- 
tered entities that need to be distinguished atic calcifications associated with chronic pan- 
from rare unilocular mucinous cystic neo- creatitis, and the temporal evolution of the le- 
plasms. The distinction is important to prevent sion at serial examinations. Patients with muci- 

nous cystic neoplasms usually lack a clinical 
history of pancreatitis or alcoholism, which is 
often found in patients with pseudocysts. De- 
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a. b. 
Figure 10. Mucinous cystic neoplasm in a 59-year-old woman with epigastric pain, who was treated with 
cyst drainage in April 1988 and marsupialization in June 1989. She presented 4 years later with a recurrent 
multicystic mass of the pancreatic tail with splenic vein invasion, varices, and a cystic lesion within the liver 
that could represent either a metastasis or simple cyst. (a) US scan demonstrates a complex multiloculated cys- 
tic mass within the tail of the pancreas. (b) Contrastenhanced CT scan demonstrates the posterior mass effect 
of the cystic mass on the gastric wall. In addition, there is a cystic lesion within the right hepatic lobe (arrow). 

r = 4 Figure 11. Lymphangioma in a 47-year-old woman 
with severe abdominal pain, nausea, and leukocytosis. 
(a) Contrastenhanced CT scan shows a large, fluid-at- 
tenuation, septated mass in the pancreatic body and 
tail. Each individual cyst is quite large and the borders 
of the lesion are welldefined. (b) Transverse US scan 
reveals the multiseptated cystic nature of the mass. 

i i 

lp.' spite these distinguishing features, these le- . 
sions may be radiologically indistinguishable. 
Analysis of the cyst fluid, however, may be 
helpful for differentiating between these enti- 
ties (20,2 1,26-28). Levels of amylase are el- 
evated in cases of pancreatic pseudocysts, and 
CEA is elevated in cases of rnucinous cystic 
neoplasms. 

a. The fmding of a large, wellcircumscribed, 
multiloculated cystic mass arising within the 
tail of the pancreas in a middle-aged woman is 
characteristic of rnucinous cystic neoplasms. 
However, this appearance may be mimicked 
by other pancreatic lesions, including lymphan- 
gioma (42,43) (Fig 1 l), which often extends 
from or into the retroperitoneal soft tissues; he- 
mangioma (44); variants of adenocarcinoma; 

1 .-. A,. 

b. 
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a. b. 
Figure 12. Microcystic adenoma in a 47-year-old woman with vague epigastric and right upper abdominal 
pain, nausea, and vomiting. (a) Contrast-znhanced CT scan demonstrates a well-defined, multicystic mass in 
the pancreatic head. No pancreatic ductal dilatation is evident. (b) Transverse US scan helps c o n f i  the 
multicystic composition of the mass. The size of the cysts is relatively large compared with that generally en- 
countered in microcystic (serous) cystadenoma. 

a. b. 
Figure 14. Adenosquamous carcinoma of the pancreas. (a) Longitudinal US scan through the tail of the pan- 
creas demonstrates a wellcircumscribed hypoechoic lesion with through transmission and a well-defined pos- 
terior wall. There are internal echoes. (b) Contrast<nhanced CT scan helps confirm the weUcircumscribed na- 
ture of the lesion within the tail of the pancreas. The predominantly low attenuation corresponds to cystic de- 
generation and necrosis. Note the cystic metastasis within the right lobe of the liver (arrow). 

solid and cystic papillary epithelioid neo- pancreas (46), but may demonstrate an imaging 
plasms; cystic islet cell tumors; cystic me- appearance similar to that of mucinous cystic 
tastases; atypical serous cystadenoma (1 ,45)  neoplasms. In these cases, clinical history and 
(Fig 12); and sarcomas. Infectious parasitic dis- serologic tests are helpful for distinguishing in- 
eases such as  amebiasis or those caused by fections from neoplastic processes. 
Echinococcus rnultilocularis rarely affect the Malignant neoplasms that produce excessive 

amounts of much or that are prone to cystic 
degeneration may radiologically resemble the 
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b. d. 
Figure 13. Adenocarcinoma of the pancreas, with much secretion. (a) Transverse US scan demonstrates a 
complex, predominantly cystic mass centered within the body of the pancreas. There are low-level echoes with 
in the dependent portion of the mass and a lobulated, hyperechoic posterior soft-tissue component. (b) Axial 
contrastenhanced CT scan demonstrates a weUcircurnscribed. lobulated low-attenuation mas.. with enhancing 
soft-tissue components, the largest of which is noted along the posterior wall, corresponding to the finding in a. 
(c) Coronal TI-weighted MR image (150/20) demonstrates a large multiloculated mass with heterogeneous signal 
intensity. Central areas of increased signal intensity correspond to the proteinaceous contents of the extracellular 
mucin. There are also low-signal-intensity solid areas with irregular lobulated margins noted peripherally along 
the inferior wall and centrally along the upper right margin. (d) Axial T2-weighted MR image (5,217/108) demon- 
strates high signal intensity within the mucinous deposits and heterogeneous lower signal intensity of the solid 
components. 

less typical rnucinous cystic neoplasms (which neoplasms is important clinically, pathologi- 
may appear more solid than cystic). Variants of cally, and prognostically (6-15). 
ductal adenocarcinomas (rnucinous colloid ad- Adenocarcinomas arising within the pancre- 
enocarcinoma, papillary intraductal adenocarci- atic duct system contain malignant epithelial 
noma, adenosquamous carcinoma, and anaplas- cells capable of producing copious amounts of 
tic adenocarcinoma) may all manifest radiologi- mucin but d o  not have ovarian-type stroma. In 
cally as a partially o r  predominantly cystic mass 
(6- 15) (Figs 13, 14). The difference between 
adenocarcinoma variants and mucinous cystic 
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some of these cases, the excessive mucin se- 
cretion is contained within the pancreatic duct 
and may be seen flowing out from the ampulla 
of Vater at endoscopy, and there can be p n ,  
found ectasia of the pancreatic duct at imaging 
(Fig 1 5). In these cases, treatment by means of 
total pancreatectomy may yield a clinical out- 
come that is better than that of unconfined ad- 
enocarcinoma but is not as favorable as that of 
mucinous cystic neoplasms. If malignant mu- 
cin-secreting epithelial cells are not confined to 
the pancreatic duct, pools of extracellular mu- 
cin may insinuate into the peripancreatic soft 
tissues and peritoneal cavity, resulting in meta- 
static implants. Such extensive disease por- Figure 15. Mucin-hypersecreting adenocarcinoma 
tends the same dismal prognosis attributed to of the pancreas. Contrastcnhanced CT demon- 
the more typical ductal adenocarcinomas. strates extensive ectasia of the pancreatic duct (ar- 

Adenosquamous carcinoma contains a mix- rows) and mild irregularity along the posterior wall 
ture of adenocarcinoma and squamous cell car- that corresponds to the malignant epithelium and 
cinoma. Similar to squamous cell carcinomas of papillary ~rojections that were seen at histologic 

the lung, the squamous component, especially analysis. 

when predominant. predisposes the pancreas 
to necrosis and cystic degeneration. Both ad- 
enocarcinoma and squamous cell carcinoma and MR imaging. and the walls surrounding the 
can be identified together or separately in cystic cavities are thicker than those expected 
metastatic foci (47) (Fig 14). with mucinous cystic neoplasms. Calcfication, 

Ariaplastic adenocarcinoma and giant cell vascular invasion, and metastasis to the liver 
(or pleomorphic) carcinoma of the pancreas (which can also have a cystic appearance) may 
may demonstrate a variable amount of cystic also be seen in islet cell tumors (49,50). 
degenention. However, these lesions are very Cystic metastases to the pancreas are not un- 
aggressive and frequently demonstrate associ- common, occurring in 3%- 12% of cases in au- 
ated adenopathy and metastases at the time of topsy series (47). These tumors are usually 
diagnosis (47). asymptomatic during life and include me- 

The solid and cystic papillary epithelial n e e  tastases of renal cell carcinoma, melanoma, 
plasms of the pancreas almost always show a lung tumors, breast carcinoma, hepatocellular 
variable degree of hemorrhagic degeneration. carcinoma. and ovarian carcinoma (47.5 1) Of 
Hemorrhage may progress to cystic changes these, ovarian carcinoma would be the most 
within the lesions in approximately 20% of likely to manifest as a predominantly cystic 
cases (48). This change is usually associated mass A known history of primary malignant 
with an irregular inner margin and a thick wall disease, combined with the presence of meta- 
(48). static foci, are helpful clues in making the diag- 

Islet cell tumors can demonstrate variable nosis. 
amounts of cystic degeneration, which, in is* Serous cystadenomas are distinguished from 
lated cases, may be the predominant compo- mucinous cystic neoplasms on the basis of 
nent. This type of islet cell tumor still demon- their size and generally greater number of small 
strates a hypervascular solid component at CT cysts (1). Less than 5% of serous cystadenomas 

(1,45) have a few large cysts and may mimic 
mucinous cystic neoplasm. Serous cystad- 
enomas are virtually all benign lesions, al- 

446 Continuhg Education Volume 18 Number 2 



though there are reported cases of a malignant The radiologic appearance of this lesion over- 
variant (52). In our experience, the difficulty in laps with that of other cystic masses of the 
differentiating these lesions radiologically al- pancreas. The most problematic differentiation 
most always occurs with small (less than 5cm) is between a unilocular mucinous cystic n e e  
lesions (Rao P, Buetow PC, unpublished data, plasm and a pancreatic pseudocyst. Sometimes 
1996) (Fig 12). these entities may be differentiated on clinical 

Sarcomas, although extremely unusual pan- giounds or by noting associated frndings of 
creatic neoplasms, may manifest as partially or pancreatitis; but, in certain cases, fluid aspira- 
predominantly cystic masses. They may appear tion followed by surgery may be necessary for 
as wellcircumscribed masses or may demon- definitive diagnosis. Such differentiation is im- 
strate a more aggressive appearance (47,53). portant because complete surgical excision is 

the treatment of choice for mucinous cystic 
TREATMENT AND PROGNOSIS neoplasms. Once this tumor completely re- 

Because mucinous cystic neoplasms of the pan- sected, long-term survival can be expected in 
creas are considered as low-grade malignant the overwhelming majority of cases. 
neoplasms, the treatment of choice is com- 
plete surgical excision. In one series when the Acknowledgments: We thank all the residents 
tumor was completely excised, over 90% of pa- who attend the AFIP radiologic ~athoh3Y courses 
tients survived without evidence of recurrence for adding to our series of patients and without 

or metastatic disease (mean follow-up, 9.4 whom this project would not have been possible. 

years) (26). If, however, these tumors are in- We also thank Danielle Carrera, secretary, and 
Phyllis Hickey, secretary, for helping in the prepara- 

completely excised, marsupialized, or drained, tion of the manuscript, 
the prognosis is less favorable. The 5-year sur- 
vival rate for all patients with malignant tumors . REFERENCES 
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