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Abstract

While serous cystadenomas of the pancreas usually consist of small cysts, one rare variant has

been reported to be composed of macrocysts. Herein, we present the case of the youngest

patient with macrocystic serous cystadenoma (MSC) to be reported in the literature. The patient

was a 17-year-old girl who presented with the major symptoms of a palpable abdominal mass

accompanied by epigastric pain and vomiting for several months. A potential malignancy could not

be excluded on the basis of imaging studies, which showed a large macrocystic pancreatic tumor

that was 7 cm in diameter. Owing to the patient’s symptoms, after diagnosing the mass as a

pancreatic cystic tumor with potential malignancy and large tumor size, surgical intervention

was arranged. Pathological analysis of the biopsy sample suggested MSC. By reviewing the liter-

ature, we found several unique characters of MSCs that cause them to be frequently misdiag-

nosed as potential malignancies. Additionally, the age of MSC occurrence was found to be lower

than of general serous cystadenomas. The potential of MSC should be kept in mind by clinicians

when diagnosing young people with pancreatic macrocystic lesions.
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Background

Serous cystadenomas (SCAs) of the pancre-
as are classified as benign pancreatic tumors
and are often found in older individuals.
SCAs are often composed of small cysts
(<2 cm in diameter) with serous-type epi-
thelial cells. However, one variant form of
SCA was later found to be composed of
large cysts (�2 cm in diameter) and the
same serous-type epithelial cells, so this var-
iant subtype was named macrocystic serous
cystadenoma (MSC).1 MSC is often preop-
eratively misdiagnosed as other cystic
lesions due to its macrocystic architecture.2

Currently, many studies are searching for a
better method of differentiating pancreatic
cystic lesions, including MSC.

Case Report

A 17-year-old Asian girl who was a senior
at a high school in Taiwan presented with
an occasional protruding mass in her left
upper quadrant for several months. The
mass seemed to vary in size, being palm-
sized at its largest, which especially
occurred after consuming dairy products,
and persisted for periods ranging from
hours to days. The accompanying symp-
toms were intermittent epigastric pain and
vomiting.

The patient visited our outpatient
department because of the above problems.
Laboratory data including hematology,
biochemistry, coagulopathy profiles, and
levels of the tumor markers carbohydrate
antigen 19-9 (CA 19-9), carcinoembryonic
antigen (CEA), human chorionic gonado-
tropin (hCG), and alpha fetoprotein

(AFP) were within normal ranges.
However, sonography revealed a hypoe-
choic cystic lesion (6.99� 6.52 cm) posterior
to the stomach and pancreas (Figure 1).
Hence, abdominal computed tomography
(CT) was performed, which revealed a
cystic pancreatic tail lesion (6.3� 7.1�
7.1 cm) without splenic vessel involvement
or peripancreatic lymphadenopathy
(Figure 2). Laparoscopic surgery was then
arranged to remove the cyst because the
pancreatic cystic tumor had grown to a
size that caused the patient discomfort
(Figure 3). During the distal pancreatecto-
my procedure, the surgeons found that the
splenic hilar vein varices were encased in the
tumor, so simultaneous splenectomy was
performed. The whole operation was com-
pleted in 8 hours, with an estimated 200mL
blood loss. The patient recovered well with-
out postoperative complications and was
discharged after 9 days in the hospital.

The pancreatic cyst specimen measured
8.4 cm in the greatest dimension. Sections
revealed that the cystic wall was composed
of fibrotic tissues. Microscopically, the epi-
thelial cells of the fibrotic tissue displayed a
cuboid pattern (Figure 4a). Additionally,
these cells were positive for cytokeratin7
(CK7) and carbonic anhydrase 9 (CA9)
but negative for a-inhibin, which was con-
sistent with the features reported for serous
cystadenoma lining cells (Figure 4b,4c,4d).
However, there was no evidence of malig-
nancy in the pancreatic specimens.

During the 2 years of postoperative
follow-up, the patient has been in good
health and without abnormal findings
of newly onset tumors or pancreatic
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insufficiency. However, the patient some-

times suffers from mild abdominal discom-

fort such as bloating and nausea when

eating greasy food, and her body weight

has slightly decreased from 48 to 46 kg

after the operation, which has been main-

tained over the 2 years.

Discussion

SCA is a rare type of pancreatic cystic

lesion, accounting for 2% of all such lesions

in the pancreas.3 Only 0.5% of SCAs have

been diagnosed in individuals under

40-years-old, whereas 80% of SCAs are

found in women over 60-years-old. Hence,

SCA is also referred to as a “grandmother”

tumor.4 In general, pancreatic cystic lesions

are categorized into four types: the micro-

cystic type, macro(oligo)cystic type (such as

mucinous tumors), cystic type with a solid

component (such as solid pseudopapillary

tumors), and diffuse cysts type (such as

Von Hippel-Lindau [VHL]-associated

Figure 2. (a) Abdominal computed tomography showing a cystic tumor in the tail of the pancreas (arrow)
and (b) tumor (arrow) in the abdominal transverse view.

Figure 1. Sonography showing a hypoechoic cystic lesion (6.99� 6.52 cm) posterior to the pancreas.
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mixed tumors). Most SCAs are composed

of multiple small cysts (1–2 cm in diameter)

separated by thick fibrous septa and cov-

ered by cuboid serous epithelial cells,

resembling a honeycomb.5 Therefore, most

SCAs are classified as the microcystic type.

Later, the MSC variant type of SCA was

documented to consist of large macrocysts

(>2 cm in diameter) rather than multiple

small cysts. Additionally, no calcification

or stellate scar has been reported over the

central cyst of a MSC to date, while this

Figure 4. (a) Hematoxylin and eosin staining (magnification: 200�) of the pancreatic cuboid lining cells;
(b) lining cells were positive for cytokeratin 7 (CK7); (c) lining cells were positive for carbonic anhydrase
9 (CA9) and (d) no specific a-inhibin staining was found in lining cells.

Figure 3. (a) Gross appearance of the tumor during surgery and (b) surgery was performed for tumor
resection.
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feature is often applied as a diagnostic tool
for SCA. Despite their distinct gross archi-
tectures, MSCs are still categorized as a
type of SCA due to the presence of cuboid
serous epithelial cells. Although MSC was
first reported in 1992 by Lewandrowski
et al.6, subsequent case reports of MSC
have been rare. We searched for case
reports of MSC in PubMed over the past
decade (2011–2021) using the keywords
“macro-cystic serous cystadenoma” and
summarized the characteristics of these
cases in Table 1.

Seven case reports of MSC have been
published over the past 10 years (2011–
2021). Of note, all 10 patients described in
these case reports were female. Contrary to
the nomenclature of “grandmother tumor”
for SCA, the mean age of these MSC
patients was 45 years old. Similarly, one
retrospective study in 2020 collected data
from 26 MSC patients,2 and their mean
age was 48.2 years old. Thus, it is clear
that MSC patients are younger than typical
SCA patients. Additionally, MSCs can
develop at any site within the pancreas,
including the head, body, and tail, and
can grow up to 20 cm in diameter.
However, irrespective of the site of MSC
development within the pancreas, tumor
size, or age at occurrence, the outcomes
were all uneventful after surgery.
Interestingly, half of these patients were ini-
tially misdiagnosed as having a potential
malignancy before surgery. Of note, MSCs
are frequently misdiagnosed as mucinous
cystic neoplasms (MCNs), primarily due
to their similar macrocystic structures.
Coincidentally, the age of occurrence is
also similar for MCN and MSC (40–50
years), and both tumors tend to develop
in women.

To solve the difficulties associated with
the differential diagnosis between MCN
and MSC, a retrospective study in 2020 col-
lected data from 57 patients and analyzed
cyst characteristics. Among the radiological T
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features, they found more frequent occur-
rences of thicker walls, increased wall
enhancement, and oval shape in MCN,
while thinner walls, lobulated shape, and
absence of wall enhancement were predom-
inantly found in MSC. Nevertheless, the
sensitivity and specificity of the resulting
model that incorporated radiological fea-
tures were unsatisfactory (sensitivity:
74.2%, specificity: 80.8%, and accuracy:
77.2%).2

Imaging results for MSCs show that they
can mimic other pancreatic tumors, and
laboratory data show non-specific findings
in early stages.4 Hence, some clinicians have
suggested that fine-needle aspiration (FNA)
may be helpful for diagnosing SCAs or
MSCs. The cytomorphological features of
SCA/MSC cyst fluid should include scat-
tered cuboidal cells over a clear background
without extracellular mucin or
hemosiderin-laden macrophages, but diag-
noses that solely rely on judging the cyto-
morphological features of cystic fluid are
also not satisfactory. Reviewing the cases
listed in Table 1, FNA examination was
performed in 50% (5) of the cases, but
only one case presented appropriate FNA
cytomorphological features that were com-
patible with the final diagnosis. Thus, the
diagnostic accuracy of cytomorphological
features was only 10%. Likewise, in a ret-
rospective study that included 51 SCA
patients who underwent cystic aspiration,
a correct preoperative diagnosis was estab-
lished in only five patients, also accounting
for approximately 10%.14

Therefore, other methods of evaluating
FNA specimens have been raised to solve
this dilemma. For example, cyst fluid vis-
cosity and CA19-9 and CEA levels have
been found to be increased in mucinous
cysts, while these values are typically low
in benign cystic lesions (CA19-9: <18.5U/
mL, CEA: <34.5 ng/mL). Additionally,
amylase levels in cystic fluid have also
been applied to distinguish pseudocysts

(>5000U/L) from serous tumors (<350U/
L).15–17 A meta-analysis published in 2022
suggested that low glucose levels in cystic
fluid (cut-off point: 50mg/dL) could be
used to differentiate mucinous from non-
mucinous cysts of the pancreas (sensitivity:
90.8%, specificity: 90.5%).18 For SCA/
MSC, a study from 2020 reported that
a-inhibin-positive cuboidal cells from aspi-
rated cystic fluid could be helpful for diag-
nosing SCA.19 However, these conclusions
need to be verified by more large-scale
studies.

To date, several points of consensus have
been made by medical associations regard-
ing surgical intervention criteria for pancre-
atic cystic lesions. First, according to
the 2015 American Gastroenterological
Association guidelines for asymptomatic
patients, cysts <3 cm in size without risk
factors (such as main pancreatic duct dila-
tation) may be kept under observation
instead of immediate surgery.20 However,
further examination is indicated when
symptoms develop, if any risk factors are
presented, or if there is any development
of a solid component. Moreover, the 2018
European study group guidelines recom-
mend surgery for suspected MCN patients
harboring >4 cm pancreatic cysts or suffer-
ing from symptoms.21 For the patient in
this case report, surgical intervention was
the appropriate way to treat the symptom-
atic pancreatic cystic lesion.

A definitive diagnosis of SCA/MSC is
established through biopsy examination.
Cuboid serous epithelial cells without
malignant characteristics are the most cru-
cial feature to prove SCA or MSC.22

Additionally, some studies have suggested
that immunochemical data can aid in path-
ological diagnoses. A study of 11 patients
reported positive expression of CK7, CK18,
and CK19, but negative expression of CK14,
CK17, and CK20.23 Other studies have
shown that a-inhibin and CA9 expression
are associated with SCA.22,24 In our case,
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the biopsy examination revealed CK7 and

CA9 expression. Interestingly, no a-inhibin
expression was observed in this case.

Although MSC has been reported to be a

benign tumor and patients recover well

after surgery, close follow-up should be

adhered to. This is because a pancreatic

lesion could be an initial symptom of

VHL disease. VHL disease is an inherited

disorder that involves a germline mutation

on the short arm of chromosome 3, causing

tumors and cysts to grow in multiorgan sys-

tems of the body. The percentage of pancre-

atic neuroendocrine tumors among

VHL-disease patients has been reported to

range between 8% and 17%, and cystade-

noma can occasionally be found in VHL

disease.25,26 So far, MSC alone without

other tumors has been observed in this

patient for 2 years, and there is no associ-

ated family history of VHL disease.
Almost all MSC cases have been

reported in patients above middle age.

However, this case of a 17-year-old girl is

possibly the youngest MSC patient diag-

nosed to date. It is clear that the tumor

grew faster than is expected during a

normal clinical course, so the patient devel-

oped symptoms earlier, meaning the MSC

was diagnosed in adolescence. In conclu-

sion, this special clinical course of MSC is

worth surveying, and clinicians should be

alert when dealing with adolescents harbor-

ing pancreatic cystic lesions.

Conclusion

We presented the youngest MSC patient so

far in the literature. Although MSC is

seldom found in young individuals, adoles-

cents can still suffer from MSCs. For young

patients harboring pancreatic macro-cystic

lesions, MSCs should be kept in mind.

Finally, MSCs are often misdiagnosed as

mucinous tumors due to their similar imag-

ing results.
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