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Abstract. The personal series of 30 cystic tumors
of the pancreas [12 serous cystic tumors (SCT) and
18 mucinous cystic tumors (MCT)] is presented.
All neoplasms were evaluated with ultrasonogra-
phy (US) 28 of 30 with computed tomography
(CT); the tumoral histotype could be correctly de-
fined in 73% of cases (seven of 12 SCT and 15
of 18 MCT). Percutaneous fine-needle aspiration
(FNA) with diagnostic aims (preparation of cyto-
logical smears and/or biochemical assays) was per-
formed in only 10 of 30 cases, yielding a 100%
sensitivity; on the whole, the combined use of im-
aging modalities and FNA allowed correct charac-
terization of the cystic tumors in 27 of 30 cases
(90%). The usefulness of a precise diagnostic
workup of these neoplasms is emphasized, due to
their prognostic and therapeutic outcome.

Key words: Pancreas, tumors — Pancreas, cystic tu-
mors — Pancreatic tumors, US — Pancreatic tumors,
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Pancreatic cystic tumors are uncommon neoplasms
which can be divided into two categories with dif-
ferent pathologic characteristics, as well as evolu-
tion and prognosis: serous cystic tumors (SCT),
always benign; and mucinous cystic tumors
(MCT), often malignant and, otherwise, nearly al-
ways potentially malignant {1, 2].

SCT are often large tumors (mean diameter,
10 cm; ranging from 1-25cm) formed by small
cysts of less than 1 mm up to 20 mm in diameter.
SCT are also called microcystic tumors. The cysts
have a glycogen-rich serous fluid content and are
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lined by a single layer of cuboidal cells also rich
in glycogen; they are separated by connective tis-
sue septa, sometimes around a central, occasional-
ly calcified, fibrous scar [1]. MCT are usually also
very large (mean diameter, 10.5 cm; ranging from
2-19 cm) formed by cysts not less than 2 cm in
size, uni-or multilocular, rarely connecting with the
pancreatic ductal system [3]. The cysts have a thick
mucinous fluid content and are lined by a single
layer or multiple layers of columnar cells with a
mucin-rich cytoplasm. Not uncommon are papil-
lary projections within the cysts, very variable in
number; a fibrous capsule 1-20 mm thick, eventu-
ally with focal calcifications, is constantly present
[2]-

Sometimes SCT may show cysts up to 8 cm
in diameter [4], usually peripherally located [5]
moreover, although rarely, multilocular MCT may
present some cysts less than 2 cm in size [6, 7].

There are many contributions in the literature
on the use of ultrasonography (US) and computed
tomography (CT) for the diagnosis of these rare
tumors [4-28]; however, there is one single paper
discussing a large series of tumors studied with
both imaging modalities within a single institution
[71.

The aim of this paper is to describe the personal
experience (30 cases collected between January
1981 and September 1989) stressing the possibili-
ties and limits of both US and CT in the diagnosis
of these tumors.

Materials and Methods

The personal series consists of 30 cases, 12 SCT and 18 MCT
(six cystadenomas and 12 cystadenocarcinomas). SCT, ranging
between 2.5 and 14 cm in diameter (median 6.1 cm), were lo-
cated in the head (five cases), neck (two cases), bodytail (two
cases), and tail (three cases). MCT, ranging between 3 and
15.5 cm in diameter (median 8.6 cm), were located in the head
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Fig. 1. SCT. A, B US: contiguous axial scans. Mass of the
pancreatic body, in which multiple small cysts can be seen (hon-
eycomb appearance) and in its most anterior part, a cyst slightly
more than 1 ¢cm in diameter. C CT. The tumor, in which multi-
ple small low-density areas can be recognized (cystic lesions),
is well separated from the adjacent parenchyma. I, aorta; 2,
superior mesenteric artery; 3, splenoportal venous axis; 4, liver;
5, inferior vena cava.

Fig. 2. SCT. A US: longitudinal scan. Mass of the pancreatic
head presenting, in its caudal part, multiple small cysts and,
in its cranial part, a large cyst about 4 ¢cm in diameter. B CT:
cranial scan. The large cyst can be seen. C CT: caudal scan.
Typical honeycomb appearance. 1, aorta; 2, inferior vena cava;
3, stomach.

(five cases), body (one case), bodytail (nine cases), tail (one
case) as well as two that involved nearly the whole pancreas.

All patients underwent US, 28 of 30 CT, and 10 of 30
US-guided fine-needle aspiration (FNA). Only five of 30 pa-
tients had selective abdominal angiography. One patient also
had magnetic resonance imaging (MRI).

Ten of 12 patients with SCT underwent radical surgery
(three pancreatoduodenal resections, two segmental resections

of the pancreatic neck, and five distal pancreatectomies with
splenectomy). In the remaining cases, cystojejunostomy was
performed in one patient because of the tumor size and large
peripheral cysts; in another case, where the tumor was located
in the pancreatic head, gastroenteroanastomosis with biliary
diversion was performed due to the patient’s age.

Thirteen of 18 patients with MCT had radical surgery (two
pancreatoduodenal resections, one segmental resection of the
pancreatic body, one distal pancreatectomy without and nine
with splenectomy). The remaining five patients had palliative
diversion operation due to the infiltration of peripancreatic ves-
sels and/or to the presence of distant metastases.

Results
Serous Cystic Tumors

Eight of the 12 SCT showed a honeycomb appear-
ance both at US and CT, due to the presence of
small contiguous cysts (Fig. 1 A-C); in three cases,
both modalities showed the presence of cysts
around a central solid connective tissue area with
a calcification; in two cases, the tumor, with a hon-
eycomb appearance, had large cysts more than
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Fig. 3. SCT. A US: axial scan. Hypoechoic mass of the pancre-
atic head, with diffuse echostructural inhomogeneities. Slight
dilation of the pancreatic duct (between calipers). B CT. Mass
in the pancreatic head with solid inhomogeneous density. C
Cytological smear (FNA). Clusters of serous cells with acinar
pattern, characterized by scanty granular cytoplasm and mono-
morphic nuclei (Hematoxylin & eosin, original magnification,
x 400). 1, aorta; 2, inferior vena cava; 3, splenoportal venous
axis; 4, stomach; 3, liver.

Fig. 4. SCT. A US: axial scan. Echo-free mass of the pancreatic
bodytail, with posterior enhancement. B CT. The fluid density
of the mass is confirmed, a thin fibrous septum can be seen
within. I, aorta; 2, inferior vena cava; 3, superior mesenteric
artery; 4, splenoportal venous axis.

2 cm in diameter at its periphery (Fig. 2A-C). CT
with intravenous contrast allowed a better assess-
ment of the vascularized connective bands between
the cysts, as well as a better separation from the
adjacent unaffected parenchyma.

Two of 12 SCT appeared solid (hypoechoic at
US, hypodense at CT: Fig. 3A and B); neverthe-

less, both presented in their periphery some small
areas with fluid content, misdiagnosed as necrosis.
In the two remaining SCT, both modalities showed
one large cystic lesion, 3.5 and 6 cm in diameter
(Fig. 4A and B); one of these lesions also had a
thin septum.

The overall information yielded by US was sim-
ilar to that yielded by CT. Of the eight SCT with
a honeycomb appearance, only seven could be pro-
perly characterized on the basis of the US and
CT patterns. In the remaining case, which also pre-
sented two large peripheral cysts, the imaging mo-
dalities were dubious and the correct diagnosis was
obtained by US-guided FNA due to the presence,
on the cytological smear, of cells without atypias
and a high-glycogen content. The two solid-ap-
pearing tumors were considered by both US and
CT to be ductal adenocarcinomas; US-guided
FNA (performed in one case) properly character-
ized the lesion (Fig. 3C).

The remaining two neoplasms presented as a
cystic lesion more than 2 cm in diameter; the diag-
nosis of pseudocyst was unlikely, due to the lack
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Fig. 5. MCT (cystadenoma). A, B US: contiguous axial scans.
Large mass of the pancreatic bodytail characterized by evenly
scattered echos (typical of the mucinous content). A large calci-
fication (A) and a thin hyperechogenic septum (B) can be seen.
C CT. The mass has a density of 20-30 HU, in its caudal
part the thin connectival septum (also shown by US) and two
calcifications (the smallest one not seen with US) are recog-
nized. 1, splenoportal venous axis; 2, left renal vein; 3, kidney.
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Fig. 6. MCT (cystadenoma). A US: axial scan. Echo-free mass
of the pancreatic body, slightly more than 3 cm in diameter.
B CT. The mass has fluid density. CT allows good evaluation
of the connective tissue wall, notably thin on the lateral side.
C Cytological smear (FNA). Clusters of round epithelial cells
with well-defined mucinous cytoplasm, with monomorphic nu-
clei with chromatin even overall (Hematoxylin & eosin, magni-
fication, x 250). 1, splenoportal venous axis ; 2, inferior vena cava.

Fig. 7. MCT (cystadenocarcinoma). A US: axial
scan. Large echo-free mass of the pancreatic
bodytail, with an endocystic papillary projection on
the posteromedial wall. B CT. The posterior wall
of the cystic lesion is irregular, with solid
endoluminal papillary projections. 1, aorta; 2,
splenoportal venous axis; 3, stomach.
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Fig. 8. MCT (cystadenoma). A US: axial scan. Large multisep-
tated mass of the pancreatic bodytail, with cysts of different
sizes. B CT. The pattern is superimposable to the US one.
The smaller cystic lesions (less than 2 cm in diameter) are well
demonstrated in the posterior part of the tumor. Moreover,
the thin tumoral connective tissue wall, as well as the collateral
vessels (arrows) induced by the occlusion of the splenic vein
are clearly shown. 1, splenoportal venous axis; 2, kidney.

Fig. 9. MCT (cystadenocarcinoma). A CT. Large multiseptated
mass of the pancreatic tail, with some small calcifications. Solid
papillary projections mainly located in the medial part of the
tumor. B, C MRI. The mass is characterized by low intensity
on the T,-weighted image (B); on the T,-weighted image (C),
multiple high-intensity compartments, separated by low-intensi-
ty septa, seen as ““dark lines.” The calcifications shown by
CT cannot be recognized. 1, aorta; 2, kidney.

of clinical data of pancreatitis, whereas a MCT
was suspected. In one case, 30 ml of serous fluid
were aspirated under US guidance; by means of
centrifugation it was then possible to prepare a
few cytologic specimens and to define the lesion
as a SCT.

Thus, a correct preoperative diagnosis was
achieved in 10 of 12 SCT on the basis of the infor-
mation provided by the imaging modalities and
US-guided FNA.

Mucinos Cystic Tumors

The great majority of MCT consisted of single or
multiple cystic lesions of more than 2 cm in diame-
ter (Figs. 5-7). Only two multicystic masses con-
tained (along with cysts more than 2 cm in size)
some cysts less than 2 cm in diameter (Figs. 8 and
9). In 14 of 18 MCT, both US and CT showed
more or less notable septa (Figs. 5, 8, and 9A)
and solid papillary projections of various sizes in
nine of 18 (Figs. 7 and 9A). In four of 18 cases,
US revealed the presence of fine echos (due to the
mucinous fluid content), either evenly scattered
within the mass (Fig. 5A and B) or located in its
most dependent part, whereas in two of these latter
cases CT demonstrated a content with a density
value of 20-30 HU, slightly superior to that of
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fluid (Fig. 5C). CT, moreover, identified in four
of 18 tumors the presence of calcifications either
parietal or within the mass (Figs. 5C and 9A),
whereas US provided the same result in only two
of four cases (Fig. 5A). Only CT was able to prop-
erly assess the wall thickness, being between 2 and
8 mm (Figs. 6B and 8B). The information of the
two imaging modalities was similar; in fact, the
additional data provided by either US or CT did
not affect the final diagnosis. The US and CT fea-
tures, in association with the clinical and history-
related data (no previous bouts of acute pancreati-
tis, clinical and laboratory data negative for chron-
ic pancreatitis), achieved a correct diagnosis of
MCT in 15 of 18 cases. It was impossible to differ-
entiate between cystadenoma and cystadenocarcin-
oma with the exception of four patients in whom
there were signs pointing to the malignant nature
of the neoplasm (infiltration of peripancreatic ves-
sels and liver metastases). The diagnosis of MCT
was confirmed in five of 14 patients by US-guided
FNA; in three cases, the cytological smear showed
mucin-rich columnar cells and in the remaining
two, the aspirated fluid had a high content of car-
bohydrate antigen (CA) 19-9, carcinoembryonic
antigen (CEA), and lactic dehydrogenase (LDH),
and a low content of amylase.

On the contrary, in three of 18 cases a pseudo-
cyst was suspected, since these patients had a histo-
ry of previous bouts of acute pancreatitis; US-
guided FNA, performed in two of three cases,
solved the diagnostic problem, in one by means
of a cytological smear, in the other due to high
CEA and LDH and low amylase content.

The preoperative diagnosis was correct in 17
of 18 MCT by the information provided by the
imaging modalities and by US-guided FNA.

Discussion

Pancreatic cystic tumors are a fairly rare occut-
rence, comprising about 6% of all nonfunctioning
pancreatic neoplasms (according to their incidence
in the personal series of 658 pancreatic tumors col-
lected between January 1970 and September 1989).
They are 10%—15% of all pancreatic cystic lesions
[23, 29].

Serous Cystic Tumors

The very variable US and CT pattern, as described
above, is fully justified by the pathologic features
of the tumor. Often, both imaging modalities are
capable of demonstrating these the pathogno-
monic honeycomb appearance provided by the
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many small size cysts [5]. Moreover, it has to be
emphasized that the connective tissue septa be-
tween the cysts, as well as the calcifications some-
times present within the central scar, are more
easily detected by CT [4, 23]. Dynamic CT, after
intravenous injection of large amounts of contrast
material, allows in fact to demonstrate the stromal
vascularization, similar to angiography [6]. Larger
cysts can sometimes also be detected at the periph-
ery of these microcystic tumors [4]; however, there
are usually no problems of differential diagnosis
[7].

Nevertheless, in some occurrences the cysts are
submacroscopic in size, thus beyond the resolution
power of both US and CT [6] and therefore achieve
a solid-appearing pattern, undistinguishable from
other pancreatic tumors, notably ductal adenocar-
cinoma [23, 30-32]. Moreover, whenever the neo-
plasm presents a fairly homogeneous enhancement
after intravenous injection of contrast material, the
differential diagnosis vs. a nonfunctioning islet cell
tumor is difficult [6].

Rarely, SCT consist mainly of cysts of more
than 2 cm in diameter: in such cases their features
are superimposable to the other cystic lesions of
the pancreas (notably pseudocysts and MCT) [6,
21, 22, 27]. The problem related to the differential
diagnosis of pancreatic cystic lesions will be dis-
cussed in detail in the paragraph on MCT. US
and CT can almost always properly diagnose a
SCT, in the case of honeycomb pattern. Con-
versely, the solid-appearing lesions or lesions char-
acterized by large cysts can be correctly defined
by US-guided FNA, with cytological smears show-
ing the presence of glycogen-rich columnar cells
[33]. Among the lesions with large cysts, the differ-
entiation between pseudocysts and cystic neo-
plasms can be obtained also by the assessment of
the amylase content of the aspirated fluid [34]; the
levels of CEA, LDH, and CA 19-9 are morcover
sufficient to distinguish SCT from malignant but
not benign MCT. Finally, SCT can be associated
with von Hippel-Lindau disease [2, 7]: this clinical
piece of information may be useful for a correct
diagnosis.

Mucinos Cystic Tumors

In MCT, US and CT patterns are strictly related
to pathologic features. US and CT show the pres-
ence of uni- or multilocular cystic masses. Both
modalities, in our personal experience, were
equally reliable in the evaluation of the septa sepa-
rating the cystic cavities (in the multilocular le-
sions), as well as of the endocystic papillary projec-
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tions. However, some authors [4, 8] consider US
to provide more precise information. As to the as-
sessment of the tumor wall thickness and calcifica-
tions, CT proved superior in accordance to the
literature [4]. The imaging modalities allow a diag-
nosis of malignancy only if extrapancreatic spread
is present (infiltration of peripancreatic vessels,
lymph nodal, and/or liver metastases) [7, 28]. As
to the differential diagnosis, there are several cystic
lesions of the pancreas which can be difficult to
distinguish from MCT: notably, one has to consid-
er psecudocysts, duodenal duplications, as well as
several other pancreatic tumors besides the rare
SCT, characterized by large cysts (discussed
above).

Pseudocysts — especially the atypical ones con-
taining blood clots or necrotic debris, those with
uneven thickening of their wall, as well as the
multiseptate ones [35] — can be difficult to discrimi-
nate from MCT. A differential diagnosis can often
be achieved, not on the basis of imaging, but of
clinical data; previous bouts of acute pancreatitis
or clinical and laboratory data typical of chronic
pancreatitis point to a pseudocyst, whereas the ab-
sence of these factors justifies the suspicion of
MCT. Nevertheless, patients with MCT can have
a clinical history of pancreatitis; in our experience
this was present in 17% of cases, in fair accordance
to the data reported by Johnson [7].

Duodenal duplications (uncommon in the
adult) are located on the mesenteric side of the
second part of the duodenum and often have a
cystic appearance by both US and CT. The differ-
ential diagnosis is possible only when some septa
can be recognized pointing to the plicae of the epi-
thelial lining of the duodenum. The history of
bouts of relapsing pancreatitis (not uncommon in
duodenal duplications) must also be considered for
a correct diagnosis [36].

With regard to pancreatic neoplasms, the dif-
ferential diagnosis is fairly easy in cases of necrotic
solid tumors (adenocarcinomas [37] and metastases
[38]): the areas of necrosis are usually uneven and
scattered within the tumoral mass. The distinction
between some nonfunctioning islet cell tumors with
cystic appearance (a very rare occurrence [27, 39,
40]) and some papillary tumors is more difficult
to make; regarding the latter, it is useful to re-
member that these tumors are typical of young
women [41].

In cases in which neither US nor CT provide
a definite diagnosis, the use of US-guided FNA
is suggested. The detection, on the cytologic smear,
of mucin-rich cells with abundant mucinous mate-
rial in the background is peculiar of MCT [33,

59

42]. Although the presence of cellular atypias
points to a cystadenocarcinoma [14], the absence
of this latter datum does not rule out malignancy
since the histologic assessment of the operative
specimens has demonstrated the possible coex-
istence, within the same tumor, of areas of epitheli-
al lining without atypias, along with other areas
with signs of malignancy [2]. Nevertheless, after
diagnosing a MCT, the preoperative evaluation of
its benign or malignant nature has no clinical inter-
est, since all these neoplasms must be considered
potentially malignant [2]. Whenever US-guided
FNA does not yield material for a cytologic smear,
the diagnosis of MCT (at least of cystadenocarcin-
oma) can be made by detecting, in the aspirated
fluid, a high content of LDH (pointing to necrosis),
CEA, as well as CA 19-9. Our experience in three
cases is in accordance with the literature [9, 43-45].
Recently, Yanagisawa [46] proposed to subdivide
MCT into two forms: megacystic tumors (the
usual ones, object of this paper) and ductectatic
tumors. The latter are extremely rare space-occu-
pying lesions 2.5-3.0 cm in diameter, usually lo-
cated in the uncinate process. They consist of small
communicating cysts (1-2 cm in diameter), sur-
rounded by a thin connective tissue capsule: their
appearance is that of a circumscribed dilation of
a side branch of the main pancreatic duct. Histo-
logically, the epithelial lining is the same as in the
megacystic form. The US and CT pattern, de-
scribed by Itai [47] in five cases, is that of multilo-
cular cystic masses. To be stressed is the role
played by ERCP (or by percutaneous US-guided
pancreatography if ERCP is technically not possi-
ble) which shows the communication between the
mass and the pancreatic ductal system: its opacifi-
cation is usually inhomogeneous because of the
presence of filling defects due to mucoid substance
within the cystic lesions.

Conclusion

The correct characterization of cystic tumors has
great clinical importance because of its therapeutic
and prognostic outcome. In fact, SCT are benign
tumors with no recurrence after resection; how-
ever, the lack of local invasiveness justifies avoid-
ing surgery in some circumstances (aged patients
with no symptoms or with high operative risk),
as clinical and US follow-up are often sufficient.
MCT, without signs of infiltration of the adjacent
vascular structures or distant metastases, require
radical surgery. These tumors, whenever radical
resection is possible, have a much better prognosis
than ductal adenocarcinoma of the pancreas. A
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recent review of a MCT series (21 cases collected
between 1970 and 1989) showed, in fact, a survival
at 5 years from radical surgery of 100% in patients
with histologic diagnosis (on the operative speci-
men) of cystadenoma, and of 38% in cases of cys-
tadenocarcinoma.

US and CT allow a correct diagnostic workup
in a fair number of both SCT and MCT (73%
in our experience) when relating the information
provided by the imaging modalities with the clini-
cal data. These results can be further improved
resorting to US-guided FNA, integrating cytology
with the biochemical assays: the data collected so
far, both in our experience and in the literature,
nevertheless must be verified further, especially
with regard to the possibility of differentiating (on
the basis of the biochemical assays alone) the rare
SCT with large cysts from benign MCT, as well
as the widely necrotic ductal adenocarcinomas
from cystadenocarcinomas with important solid
papillary projections.

US and CT, along with FNA, have greatly lim-
ited the use of angiography [4, 48, 49]: the latter
now plays a minor role both in diagnosis and pre-
operative workup. The MRI results are presently
superimposable to those by the other noninvasive
modalities (Fig. 9B and C). Hopefully, in the fu-
ture, faster scanning techniques will allow an im-
proved spatial resolution. Moreover, the chemical
shift imaging techniques could possibly differenti-
ate between serous and mucinous fluid content
[50], thus reaching a precise diagnosis in those
cases with dubious US and CT features.

References

1. Compagno J, Oertel JE: Microcystic adenomas of the pan-
creas (glycogen-rich cystadenomas). 4m J Clin Pathol
69:289-298, 1978

2. Compagno J, Oertel JE: Mucinous cystic neoplasms of the
pancreas with overt and latent malignancy (cystadenocar-
cinoma and cystadenoma). Am J Clin Pathol 69:573-580,
1978

3. Yamaguchi K, Enjoji M : Cystic neoplasms of the pancreas.
Gastroenterology 92 :1934-1943, 1987

4. Friedman AC, Lichtenstein JE, Dachman AH: Cystic neo-
plasms of the pancreas. Radiological-pathological correla-
tion. Radiology 149 :45-50, 1983

5.Itai Y, Moss AA, Ohtomo K: Computed tomography of
cystadenoma and cystadenocarcinoma of the pancreas. Ra-
diology 145:419-425, 1982

6. Itai Y, Ohhashi K, Furui S, Araki T, Murakami Y, Ohtomo
K, Atomi Y: Microcystic adenoma of the pancreas: Spec-
trum of computed tomographic findings. JCAT
12:797-803, 1988

7. Johnson CD, Stephens DH, Charboneau JW, Carpenter
HA, Welch TJ: Cystic pancreatic tumors: CT and sono-
graphic assessment. AJR 157.:1133-1138, 1988

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

C. Fugazzola et al.: Cystic Tumors of the Pancreas

. Araki T, Ohtomo K, Itai Y, lio M : Demonstration of septa

in cystic lesions: Comparison study by computed tomogra-~
phy and ultrasound. Clin Radiol 33.:325-329, 1982

. Bastid C, Sahel J, Sastre B, Schurgers P, Sarles H: Mucin-

ous cystadenocarcinoma of the pancreas. Ultrasonographic
findings in 5 cases. Acta Radiol 30:45-47, 1989

Busilacchi P, Rizzatto G, Bazzocchi M, Boltro E, Candiani
F, Ferrari F, Giuseppetti GM, Mirk P, Rubaltelli L, Volter~
rani L, Zappasodi F: Pancreatic cystadenocarcinoma: Di-
agnostic problems. Br J Radiol 55:558-561, 1982

Carroll B, Sample WF: Pancreatic cystadenocarcinoma: CT
body scan and gray scale ultrasound appearance. AJR
131:339-341, 1978

De Santos LA, Bernardino ME, Paulus DD, Martin RE:
Computed tomography of cystadenoma of the pancreas.
Case report. JCAT 2.:222-225, 1978

Eresue J, Drouillard J, Philippe JC, Guibert JI., Roux P,
Tavernier J: CT and US findings in pancreatic ductal tu-
mours. A report of an unusual case and review of the litera-
ture. Eur J Radiol 5:40-42, 1985

Fond A, Bret PM, Bretagnolle M, Thiesse P, Marion D,
Dubreuil A, Labadie M: Ultrasound and percutaneous fine
needle biopsy of cystic tumors of the pancreas. JBR-BTR
67:277-284, 1984

Freeny PC, Weinstein CJ, Taft DA, Allen FH: Cystic neo-
plasms of the pancreas: New angiographic and ultrasono-
graphic findings. AJR 131:795-802, 1978

Herrera L, Glassman CI, Komins JT: Mucinous cystic neo-
plasm of the pancreas demonstrated by ultrasound and en-
doscopic retrograde pancreatography. Am J Gastroenterol
73:512-515, 1980

Lloyd TV, Antonmattei S, Freimanis AK: Gray scale so-
nography of cystadenoma of the pancreas: Report of two
cases. J Clin Ultrasound 7:149-151, 1979

Maraist DV, Sibille PJ: Cystadenoma of the pancreas dem-
onstrated by computed tomography with the acta-scanner.
A case report. Comput Tomogr 1:121-124, 1977

Panuel M, Devred P, Delarue A, Faure F, Grangier ML,
Padovani J: Cystadénome multiloculaire du pancréas. Une
tumeur exceptionelle chez Penfant. J Radiol 65:275-278,
1984

Parienty RA, Ducellier R, Lubrano JM, Picard JD, Pradel
J, Smolarski N: Cystadenomas of the pancreas: Diagnosis
by computed tomography. JCAT 4.:364-367, 1980
Vilgrain V, Menu Y, Lorphelin JM, Nabhum H: Cystadén-
omes pancréatiques. Piéges et limites du diagnostic radiolo-
gique. J Radiol 68 :455-463, 1987

Warshaw AL, Rutledge PL: Cystic tumors mistaken for
pancreatic pseudocysts. Adnn Surg 205:393-398, 1987
Wolfman NT, Ramgquist NA, Karstaedt N, Hopkins MB:
Cystic neoplasms of the pancreas: CT and sonography. AJR
138:37-41, 1982

Wolson AH, Walls WJ: Ultrasonic characteristics of cysta-
denoma of the pancreas. Radiology 119:203-205, 1976
Zirinsky K, Abiri M, Baer JW: Computed tomography
demonstration of the pancreatic microcystic adenoma. Am
J Gastroenterol 79.:139-142, 1984

Rossi A, Ferrozzi F, Maccarini PA, Rossi G, Tagliaferri
B, Rossi L: Neoplasie cistiche pancreatiche. Aspetti eco-Tc
e diagnostica differenziale. Radiol Med 76:425-433, 1988
Turnage RH, Eckhauser FE, Vinik AI, Strodel WE,
Thompson NW, Smid A, Smid D: Diagnostic dilemmas
in patients with cystic neoplasms of the pancreas. Int J Pan-
creatol 3 :477-490, 1988

Mathieu D, Guigui B, Valette PJ, Dao T, Bruneton JN,
Bruel JH, Pringot J, Vasile N: Pancreatic cystic neoplasms.
Radiol Clin North Am 27:163-176, 1989



C. Fugazzola et al.: Cystic Tumors of the Pancreas

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Didolkar MS, Malhotra Y, Holyoke ED, Elias EG: Cysta-
denoma of the pancreas. Surg Gynecol Obstet 140 :925-928,
1975

Clark LR, Jaffe MH, Choyke PL, Grant EG, Zeman RK:
Pancreatic imaging. Radiol Clin North Am 23:489-501,
1985

Friedman AC, Lichtenstein JE, Fishman EK, Oertel JE,
Dachman AH, Siegelman SS: Solid and papillary epithelial
neoplasm of the pancreas. Radiology 154 :333-337, 1985
Fugazzola C, Portuese A, Bergamo Andreis IA, Della Sala
S, Cinquino M, De Ioric M, Artico L, Loreti S: Ecotomo-
grafia del pancreas. In: Ziviello M, et al. (eds): Ecotomogra-
fia. Napoli: Idelson, 1986, pp 151-186

Jones EC, Suen KC, Grant DR, Chan NH: Fine-needle
aspiration cytology of neoplastic cysts of the pancreas.
Diagn Cytopathol 3 :238-243, 1987

Schwerk WB: Ultrasonically guided percutaneous puncture
and analysis of aspirated material of cystic pancreatic le-
sions. Digestion 21:184-192, 1981

Laing FC, Gooding GAW, Brown T, Leopold GR: Atypi-
cal pseudocysts of the pancreas: An ultrasonographic evalu-
ation. J Clin Ultrasound 7 :27-33, 1979

Procacci C, Portuese A, Fugazzola C, Pederzoli P, Caudana
R, Gallo E, Bergamo Andreis IA, Spiller M, Zonta L, Gra-
ziani R, Tinazzi Martini P: Duodenal duplication in the
adult: Its relationship with pancreatitis. Gastrointest Radiol
13:315-322, 1988

Kaplan JO, Isikoff MB, Barkin J, Livingstone AS: Necrotic
carcinoma of the pancreas: The pseudo-pseudocyst. JCAT
4:166-167, 1980

Freeny PC, Lawson TL: Rare pancreatic neoplasms. In:
Freeny PC, Lawson TL (eds): Radiology of the Pancreas.
Berlin, Heidelberg, New York: Springer Verlag, 1982,
pp 580-582

Frija J, Schmit P, Vadrot D, Katz M, Laval-Jeantet M:
Non-secreting islet cell adenoma of the pancreas, evaluated
by computed tomography and sonography. Report of a
case. Eur J Radiol 2:160-161, 1982

Fugazzola C, Procacci C, Bergamo Andreis 1A, Iacono C,
Portuese A, Mansueto GC, Residori E, Zampieri P, Jan-
nucci A, Serio G: The contribution of ultrasonography and
computed tomography in the diagnosis of nonfunctioning

41.

42.

43,

44.

45.

46.

47.

48.

49.

50

61

islet cell tumors of the pancreas. Gastrointest Radiol
15:139-144, 1950

Choi BI, Kim KXW, Han MC, Kim Y], Kim CW: Solid
and papillary epithelial neoplasms of the pancreas: CT find-
ings. Radiology 166 :413-416, 1988

Vellet D, Leiman G, Mair S, Bilchick A : Fine-needle aspira-
tion cytology of mucinous cystadenocarcinoma of the pan-
creas. Further observations. Acta Cytol 32:43-48, 1988
Pinto MM, Avila NA, Criscuolo EM: Fine needle aspira-
tion of the pancreas. A five-year experience. Acta Cytol
32:39-42, 1988

Kimura K, Yamanaka T, Sakai H, Ido K, Seki H, Yoshida
Y: Biochemical and cytological analyses of cystic fluid as-
pirated by percutaneous puncture under ultrasonic guidance
in cystic diseases of the pancreas. Gastroenterol Jpn 17 :4-9,
1982

Nishida K, Shiga K, Kato K, Kunihiro K, Fujii T, Tomii
T, Yamamoto H, Yamane E, Nishioka B, Yoshikawa T,
Kondo M: Two cases of pancreatic cystadenocarcinoma
with elevated CA 19-9 levels in the cystic fluid in compari-
son with two cases of pancreatic cystadenoma. Hepatogas-
troenterology 36 :442-445, 1989

Yanagisawa A, Katoh Y, Sugano H, Ohhashi K, Takekoshi
T, Takagi K : Classification of the pancreatic cyst with atyp-
ical epithelivm. Biliary Tract Pancreas 5:1079-1085, 1984
Itai Y, Ohhashi K, Nagai H, Murakami Y, Kokubo T,
Makita K, Ohtomo K: “Ductectatic” mucinous cystaden-
oma and cystadenocarcinoma of the pancreas. Radiology
161:697-700, 1986

Pressman BD, Asch T, Casarella WJ: Cystadenoma of the
pancreas. A reappraisal of angiographic findings. AJR
119:115-120, 1973

Uflacker R, Amaral NM, Lima S, Aakhus T, Pereira E,
Kuroda K : Angiography in cystadenoma and cystadenocar-
cinoma of the pancreas. Acta Radiol Diagn 21:189-195,
1980

. Minami M, Itai Y, Ohtomo K, Yoshida H, Yoshikawa K,

Tio M: Cystic neoplasms of the pancreas: Comparison of
MR imaging with CT. Radiology 171:53-56, 1989

Received: April 17, 1990, accepted: May 22, 1990



