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Case Report

Pancreatic Serous Cystadenoma with Compression of
the Main Pancreatic Duct: An Unusual Entity
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Serous cystadenoma is a common benign neoplasm that can be managed without surgery in asymptomatic patients provided
that the diagnosis is certain. We describe a patient, whose pancreatic cyst exhibited a radiological appearance distinct from that
of typical serous cystadenoma, resulting in diagnostic difficulties. CT and MRI showed a 10 cm-polycystic tumor with upstream
dilatation of the main pancreatic duct (MPD), suggestive of intraductal papillary mucinous tumor (IPMT). Ultrasonographic
aspect and EUS-guided fine-needle aspiration gave arguments for serous cystadenoma. ERCP showed a communication between
cysts and the dilated MPD, compatible with IPMT. The patient underwent left pancreatectomy with splenectomy. Pathological
examination concluded in a serous cystadenoma, with only a ductal obstruction causing proximal dilatation.

1. Introduction

Typical macroscopic characteristics of serous cystadenoma
of the pancreas consist of microcystic mass with a sponge-
like honeycomb aspect or central scar or both. The risk
of malignant transformation seems to be low even in the
long-term course [1]. Therefore, most authors advise that
patients who are asymptomatic can be closely followed
provided that differential diagnosis can be definitively made
with other potentially malignant cystic tumors, mainly
mucinous cystadenoma or intraductal papillary mucinous
tumor (IPMT) [2, 3]. But diagnostic difficulties may be
encountered in the macrocystic oligocystic form of serous
cystadenoma seen in 10% to 30% of cases [4, 5]. In this
paper, we present the rare case of a serous cystadenoma of
the pancreas causing obstruction and upstream dilatation of
the main pancreatic duct, making difficult the differential
diagnosis with IPMT.

2. Case Report

In January 2009, a 66-year-old woman with a medical history
of thyroidectomy was admitted to Lille University Hospital
for further evaluation of a large cystic mass in the distal
pancreas. She had complained of transient epigastric pain
one month before. Blood biochemical parameters showed
no pancreatitis and the tumor markers, mainly CEA and CA
19-9, were all within the normal limits. On admission, the
patient was asymptomatic and the pancreatic mass was not
palpable in the upper abdomen. Contrast-enhanced com-
puted tomography (CT) and magnetic resonance imaging
(MRI) showed a huge, well-defined, multiloculated, cystic
mass, of 10 cm in greatest dimension, replacing the entire
body and tail of the pancreas, and displaying multiple
calcifications in its isthmic part (Figures 1 and 2). MRI also
showed an upstream dilatation of the main pancreatic duct
(MPD) to 16 mm, with no dilatation of its distal part and no
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Figure 1: Preoperative computed tomography: presence of a well-
defined multiloculated cystic mass in the body and tail of the
pancreas with central calcifications.

abnormality in the pancreatic head (Figure 2). Both MRI and
CT concluded in IPMT. By contrast, endoscopic ultrasonog-
raphy (EUS) showed a component of microcystic pattern and
concluded in a serous cystadenoma. EUS-guided fine-needle
aspiration (FNA) was performed through the gastric wall in
order to analyze the cyst fluid at biochemical and cytological
levels: concentration of CEA was 0.2 ng/mL, while cytological
analysis was not contributory. Regarding the diagnostic
uncertainty, we performed an endoscopic retrograde cholan-
giopancreatography (ERCP) that showed a cystic dilatation
of the pancreatic branches communicating with the dilated
MPD suggestive of an IPMT (Figure 3). These results
prompted us to operate on the patient especially as she had
complained of abdominal pain. On exploratory laparotomy,
a huge multicystic tumour measuring 10 cm in maximum
diameter was found, replacing the entire body and tail of
the pancreas and surrounding the splenic vessels. A distal
pancreatectomy combined with splenectomy was carried
out. The postoperative course was uneventful, and the
patient was discharged on day 9. Macroscopic examination
of the resected specimen showed a combination of large cysts
with several small cysts and central calcifications (Figure 4).
There was no communication between the ducts and the
cysts, but a compression of the main pancreatic duct and
secondary branches by the cysts with upstream dilatation.
Microscopically, the cysts were lined by a single layer of
cuboidal epithelial cells with clear cytoplasm (Figure 5).
Histopathological examination was thus indicative of serous
cystadenoma of the pancreas. Six months after surgery, the
patient remains well and asymptomatic.

3. Discussion

Serous cystadenoma has 2 main morphologic patterns:
typical one, seen in 70% of cases, displays microcystic pattern
that is characterized by radiologically visible multiple cysts
measuring 2 cm or smaller, without communication with the
MPD [5–7]. The cystic spaces are separated by fibrous septa
that can coalesce into a central scar that may calcify [8].

Figure 2: Magnetic resonance cholangiopancreatography: polycys-
tic mass of the left pancreas with upstream dilatation of the main
pancreatic duct (arrow). The pancreatic head shows no abnormality
and no dilatation of the MPD.

Figure 3: Endoscopic retrograde cholangiopancreatography: cystic
dilatation of the pancreatic branches communicating with the
dilated MPD suggestive of an IPMT.

Delayed imaging may occasionally be helpful for depiction
of the central scar [9]. In approximately 20% of patients,
serous cystadenomas are characterized by a honeycomb
pattern with numerous subcentimeter cysts which are not
radiologically distinguishable.

However, there are various features of serous cystadeno-
mas found on imaging studies which may lead to diagnos-
tic difficulties. Main atypical manifestations include cystic
tumor without microcystic pattern, cystadenoma with inter-
val growth, cystadenoma communicating with the MPD, and
giant tumors with ductal dilatation as seen in our patient
[5, 7]. Serous macrocystic adenoma that is composed of only
a few relatively large cysts (>2 cm) or even a unilocular cyst
comprised 10% to 30% of the serous cystadenomas [10].
Several cases of serous oligocystic cystadenoma have been
misdiagnosed as mucinous cystadenoma and inappropriately
managed [11, 12]. Serous cystadenoma may display interval
growth, with larger tumors (≥4 cm at presentation) more
likely to grow faster than small ones, up to 2 cm per year
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Figure 4: Macroscopic appearance of the pancreatic cystic mass.
The lesion, which measures 10 cm in greatest dimension, is made of
a combination of large cysts with several small cysts and replaces the
entire body and tail of the pancreas.

Figure 5: Microscopic appearance of the pancreatic cystic tumor.
Low-power microscopic view shows the simple cuboidal epithelial
cells with clear cytoplasm.

[7]. Communication with the MPD is not a usually finding
with serous cystadenomas and was found at ERCP in only
0.6% of cases in a series of 144 serous cystadenomas [13–
15]. Giant serous cystadenomas are also rare; this term
usually refers to a multicystic tumor larger than 10 cm in
diameter in comparison with a mean tumor diameter of 4
to 5 cm in most reports of serous cystadenoma [1, 16, 17]. In
some rare cases, the giant lesions produce a symptomatology
caused by the compression of the MPD, as seen in our
patient, or of adjacent structures such as bile ducts or
colon [1, 18]. Serous cystadenoma with ductal dilatation
is a rare cause of obstructive acute or chronic pancreatitis
[19]. When dilatation is observed, differential diagnosis with
IPMT may be difficult. Interestingly, Kim et al. [2] have
shown in 41 patients that diffuse or distal MPD dilatation
was exclusively observed in IPMT, whereas proximal MPD
dilatation tended to be observed in serous cystadenoma.
Diffuse MPD dilatation in IPMT was mostly associated with
mucin secreted from the tumor, whereas proximal MPD

dilatation in serous cystadenoma was probably a mass effect
due to extrinsic compression [2].

In most cases, the diagnosis of cystic pancreatic lesions
relies on CT and MRI. Nevertheless, when combined, their
diagnostic accuracy was less than 50% of cases in a recent
series of 70 cystic pancreatic lesions independently reviewed
by two blinded radiologists [13]. ERCP proves especially
useful in patients with IPMT, demonstrating mucin at
the ampulla and diffuse dilatation of the pancreatic ducts.
Nevertheless, in our case of compressive serous cystadenoma,
ERCP by showing a subsequent dilatation of the main pan-
creatic duct and secondary branches perplexed us. EUS has
been proposed as an ideal imaging technique for pancreatic
cystic lesions, as it offers two means of diagnosis, that is,
high-resolution morphologic imaging and guidance for FNA
[20]. While EUS imaging alone has limitations regarding
definitive diagnosis, aspiration, and characterization of cyst
fluid contents, that is, cytology, mucin, and tumor markers,
may provide incremental information. Although cytology
alone is rarely definitive, when such cytologic samples are
positive, the specificity is high [7]. Regarding cyst fluid
tumor markers, the Cooperative Pancreatic Cyst Study [21]
reported that a CEA level greater than 192 ng/mL had a
sensitivity, specificity, and diagnostic accuracy of 73%, 84%,
and 79%, respectively, for mucinous cystic lesions. A later
study identified cut-off levels of 5 ng/mL to be highly specific
(95%) for nonmucinous cysts, as seen in our patient [22].
Consistently, cyst fluid CEA of less than 5 ng/mL for the
diagnosis of nonmucinous lesions had a sensitivity of 44%,
specificity of 96%, and diagnostic accuracy of 78% in a
recent study [23]. Although there are differences in CEA
levels by cyst type, there is also substantial overlap, and
this is particularly true for other cyst fluid tumor markers
[24, 25]. False-negative results, in which there is no elevation
of CEA, are also possible but rarely seen [26]. Although
not performed in our centre, assessment of cyst mucin
may provide additional information, with the best profile
obtained when both mucin and CEA are determined along
with cytology in a recent study [26].

Patients bearing a cystic pancreatic lesion are advised to
undergo resection based on defined criteria: the presence of
symptoms, abnormal cyst aspiration fluid, and radiologic
criteria suspicious for a mucinous neoplasm (main duct and
mixed type IPMN, cysts with associated mass, haemorrhage
or mural nodule, duct obstruction, or cyst rim calcifications)
[27]. By contrast, for asymptomatic patients with benign-
appearing lesions, such as classic appearance of a serous
cystadenoma, observation alone seems appropriate [28].
Some authors have nevertheless advised resection for serous
cystadenomas measuring 4 cm or more in maximal diameter
regardless of the presence or absence of symptoms, because
of greater median growth rate [7]. Regarding asymptomatic
lesions with uncertain diagnostic, it is important to identify
those lesions in need of resection and those that may be
safely monitored. It is in this cohort that FNA may be most
beneficial. In those patients, EUS with FNA confirmation of
a negative cytology and low fluid CEA can further provide
evidence to support a monitoring approach and deferral of
surgical intervention [28]. In such a case where preoperative
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Figure 6: Diagnostic and management algorithm for cystic lesion of the pancreas.

distinction between low-risk pancreatic cysts such as serous
cystadenoma from high-risk neoplastic mucinous cysts
(mucinous cystadenoma and IPMT) cannot be made with
absolute certainty, laparotomy is inevitable, even for serous
cystadenomas incidentally discovered [16, 17]. Our algo-
rithm for diagnostic and management of pancreatic cystic
lesions is summarized in the Figure 6.

4. Conclusion

In conclusion, our case highlights an extremely rare case of
serous cystadenoma with compression of the main pancre-
atic duct. Despite the availability of high-quality imaging
techniques, uncertain diagnosis led us to perform left
pancreatectomy, although EUS with FNA were suggestive of
serous cystadenoma. Algorithm is then proposed to manage
cystic pancreatic lesions: (i) symptomatic lesions must be
removed and (ii) EUS with FNA is the key investigation for
asymptomatic lesions of uncertain imaging diagnosis.

References

[1] H. U. Schulz, U. Kellner, S. Kahl et al., “A giant pancreatic
serous microcystic adenoma with 20 years follow-up,” Langen-
beck’s Archives of Surgery, vol. 392, no. 2, pp. 209–213, 2007.

[2] S. Y. Kim, J. M. Lee, S. H. Kim et al., “Macrocystic neoplasms
of the pancreas: CT differentiation of serous oligocystic ade-
noma from mucinous cystadenoma and intraductal papillary
mucinous tumor,” American Journal of Roentgenology, vol. 187,
no. 5, pp. 1192–1198, 2006.

[3] S. Inoue, K. Yamaguchi, S. Shimizu et al., “Serous cystadenoma
of the pancreas with atypical imaging features: a new variant
of serous cystadenoma of the pancreas?” Pancreas, vol. 16, no.
1, pp. 102–105, 1998.

[4] J. Colonna, J. A. Plaza, W. L. Frankel, M. Yearsley, M.
Bloomston, and W. L. Marsh, “Serous cystadenoma of the
pancreas: clinical and pathological features in 33 patients,”
Pancreatology, vol. 8, no. 2, pp. 135–141, 2008.

[5] J. Y. Choi, M. J. Kim, J. Y. Lee et al., “Typical and atypical
manifestations of serous cystadenoma of the pancreas: imag-
ing findings with pathologic correlation,” American Journal of
Roentgenology, vol. 193, no. 1, pp. 136–142, 2009.

[6] M. G. Sarr, M. Murr, T. C. Smyrk et al., “Primary cystic
neoplasms of the pancreas: neoplastic disorders of emerging
importance-current state-of-the-art and unanswered ques-
tions,” Journal of Gastrointestinal Surgery, vol. 7, no. 3, pp.
417–428, 2003.

[7] J. F. Tseng, A. L. Warshaw, D. V. Sahani, G. Y. Lauwers, D. W.
Rattner, and C. Fernandez-Del Castillo, “Serous cystadenoma
of the pancreas: tumor growth rates and recommendations for
treatment,” Annals of Surgery, vol. 242, no. 3, pp. 413–421,
2005.

[8] M. P. Federle and K. M. McGrath, “Cystic neoplasms of the
pancreas,” Gastroenterology Clinics of North America, vol. 36,
no. 2, pp. 365–376, 2007.

[9] E. Pamuklar and R. C. Semelka, “MR imaging of the pancreas,”
Magnetic Resonance Imaging Clinics of North America, vol. 13,
no. 2, pp. 313–330, 2005.

[10] B. K. P. Goh, Y. M. Tan, W. M. Yap et al., “Pancreatic
serous oligocystic adenomas: clinicopathologic features and a
comparison with serous microcystic adenomas and mucinous
cystic neoplasms,” World Journal of Surgery, vol. 30, no. 8, pp.
1553–1559, 2006.

[11] K. Lewandrowski, A. Warshaw, and C. Compton, “Macrocystic
serous cystadenoma of the pancreas: a morphologic variant
differing from microcystic adenoma,” Human Pathology, vol.
23, no. 8, pp. 871–875, 1992.

[12] A. L. Warshaw, C. C. Compton, K. Lewandrowski, G. Car-
denosa, and P. R. Mueller, “Cystic tumors of the pancreas:
new clinical, radiologic, and pathologic observations in 67
patients,” Annals of Surgery, vol. 212, no. 4, pp. 432–445, 1990.



HPB Surgery 5

[13] B. C. Visser, V. R. Muthusamay, S. J. Mulvihill, and F. Coakley,
“Diagnostic imaging of cystic pancreatic neoplasms,” Surgical
Oncology, vol. 13, no. 1, pp. 27–39, 2004.

[14] J. Le Borgne, L. De Calan, and C. Partensky, “Cystadenomas
and cystadenocarcinomas of the pancreas: a multiinstitutional
retrospective study of 398 cases,” Annals of Surgery, vol. 230,
no. 2, pp. 152–161, 1999.

[15] L. Berman, K. A. Mitchell, G. Israel, and R. R. Salem, “Serous
cystadenoma in communication with the pancreatic duct: an
unusual radiologic and pathologic entity,” Journal of Clinical
Gastroenterology, vol. 44, no. 6, pp. e133–e135, 2010.

[16] C. Bassi, R. Salvia, E. Molinari, C. Biasutti, M. Falconi, and P.
Pederzoli, “Management of 100 consecutive cases of pancreatic
serous cystadenoma: wait for symptoms and see at imaging or
vice versa?” World Journal of Surgery, vol. 27, no. 3, pp. 319–
323, 2003.

[17] C. Galanis, A. Zamani, J. L. Cameron et al., “Resected serous
cystic neoplasms of the pancreas: a review of 158 patients with
recommendations for treatment,” Journal of Gastrointestinal
Surgery, vol. 11, no. 7, pp. 820–826, 2007.

[18] J. Targarona, R. Garatea, C. Romero et al., “Surgical treatment
of giant serous cystadenoma of pancreas: report of two cases,”
Revista de Dastroenterologia del Peru, vol. 27, no. 1, pp. 85–90,
2007.

[19] H. Furukawa, K. Takayasu, K. Mukai et al., “Serous cystade-
noma of the pancreas communicating with a pancreatic duct,”
International Journal of Pancreatology, vol. 19, no. 2, pp. 141–
144, 1996.

[20] W. R. Brugge, “Cystic pancreatic lesions: can we diagnose them
accurately what to look for? FNA marker molecular analysis
resection, surveillance, or endoscopic treatment,” Endoscopy,
vol. 38, no. 1, pp. S40–S47, 2006.

[21] W. R. Brugge, K. Lewandrowski, E. Lee-Lewandrowski et al.,
“Diagnosis of pancreatic cystic neoplasms: a report of the
cooperative pancreatic cyst study,” Gastroenterology, vol. 126,
no. 5, pp. 1330–1336, 2004.

[22] L. A. Van Der Waaij, H. M. Van Dullemen, and R. J. Porte,
“Cyst fluid analysis in the differential diagnosis of pancreatic
cystic lesions: a pooled analysis,” Gastrointestinal Endoscopy,
vol. 62, no. 3, pp. 383–389, 2005.

[23] W. G.-U. Park, R. Mascarenhas, M. Palaez-Luna et al., “Diag-
nostic performance of cyst fluid carcinoembryonic antigen
and amylase in histologically confirmed pancreatic cysts,”
Pancreas, vol. 40, no. 1, pp. 42–45, 2011.

[24] P. Hammel, P. Levy, H. Voitot et al., “Preoperative cyst fluid
analysis is useful for the differential diagnosis of cystic lesions
of the pancreas,” Gastroenterology, vol. 108, no. 4, pp. 1230–
1235, 1995.

[25] S. Truant, V. Maunoury, S. Dubucquoi et al., “Validity of
the intracystic tumoral markers for the diagnosis of the
cystic tumours of the pancreas,” Gastroenterologie Clinique et
Biologique, vol. 33, no. 6-7, pp. 502–503, 2009.

[26] G. Morris-Stiff, G. Lentz, S. Chalikonda et al., “Pancreatic cyst
aspiration analysis for cystic neoplasms: mucin or carcinoem-
bryonic antigen—which is better?” Surgery, vol. 148, no. 4, pp.
638–645, 2010.

[27] R. M. Walsh, D. P. Vogt, J. M. Henderson et al., “Management
of suspected pancreatic cystic neoplasms based on cyst size,”
Surgery, vol. 144, no. 4, pp. 677–685, 2008.

[28] J. M. Scheiman, “Management of cystic lesions of the pan-
creas,” Journal of Gastrointestinal Surgery, vol. 12, no. 3, pp.
405–407, 2008.


	Introduction
	Case Report
	Discussion
	Conclusion
	References

