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Abstract

Pancreatic cystic neoplasms (PCN) are divided into two types: inflammatory (pseudocysts)
and genuine cysts, with an inflammatory pancreatic cyst being the most prevalent. True
cysts are divided into three types: neoplastic (10-15%), congestive (10%), and congenital
(5%). Cystic pancreatic neoplasms account for 1-5% of all primary pancreatic tumours.
These include serous cystadenoma (SCA). Serous cystadenoma appears as a spherical,
liquid-filled, clear cystic tumour with well-defined lobulated edges. They are mostly
solitary lesions; however, they can have multiple lesions or multifocal and confluent
neoplasms, particularly in von Hippel - Lindau patients (VHL). SCA often exhibits
three different morphologic types: microcystic, macro-oligocystic, and solid. Serous
cystadenomas account for 15-25% of all cases and present as unilocular or oligocystic
lesions that can be diagnosed with cystic tumours. The "solid" variant could be the most
perplexing and difficult to diagnose, since it might manifest as a solid hypervascular mass
that actively increases on the arterial phase and seems remarkably similar to a pancreatic
neuroendocrine tumour. Radiographicimaging is a powerful tool for identifying pancreatic
serous cystadenoma, although it has limitations. With a clarified serous cystadenoma of
small size, lack of symptoms, and no ductal or vascular engagement, conservative therapy
is undoubtedly convenient.

Keywords: pancreatic cystic neoplasms, serous cystadenoma, post-operative pancreatic
fistula, pseudocyst, pancreatic lesion
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Pesiome

KnctosHble 06pa3oBaHuA MOAXKeNyAOYHON »ene3bl AeNAT Ha 2 TUMa: BoCnanuTesibHble
(NCeBAOKNCTbI) U UCTVMHHBIE KUCTbI, NPUYEM Hanbonee pacnpoCTPaHEHHOW ABMSAETCA BOC-
nannTenbHaa KUCTa NOgKenyaouHon xenesbl. ICTUHHbIE KACTbI pa3gensioT Ha 3 Tuna:
HeonnacTnyeckme (10-15%), 3acToiHble (10%) 1 BpoxaeHHble (5%). Kucto3Hble HOBOOO-
pa30BaHUA NOLXKENY[OUYHON Xene3bl COCTaBNAT 1-5% BCcex NePBMYHbLIX OMNyxosnel nog-
XenypouHon xenesbl. K HUM OTHOCAT cepo3Hyto unctageHomy. CeposHas LuctageHoma
BbIMAAUT Kak chepryeckas, 3anofiHeHHas XKUAKOCTbIO, NPo3payHas KUCTO3HasA OMnyxosb
C YETKO BblpakeHHbIMU JoSbYaTbIMK Kpasmu. Yalle BCTpeyaeTcs O4MHOYHOE NMopakeHue,
O[HAKO MOXET METb MECTO MY/IbTU(POKaJSIbHOE NMOpPaXKEHUNE, KOrAa CO BpEMEHEM MHOXe-
CTBEHHbIE OYaru CAIMBATCA MeXIY COBON. DTO XxapaKTepHO A NalneHToB ¢ 60/1e3HbI0
¢doH Xvnnens - Jinngay. Cepo3Has uncTageHoMa MMeeT 3 pasfinyHbIX MOPhONornyeckmx
BapriaHTa: MUKPOKNCTO3HbIN, MaKpO-OJIMrOKUCTO3HbIN U conupHblii. Cepo3Hble uncTage-
HOMbI NPeACTaBAsIOT COO60M OfHOKAaMepPHbIE UV ONTUTOKUCTO3HbIE MOPAXKEHUS], KOTopble
ANArHOCTUPYIOT Kak KUCTO3Hble onyxonu. ConnaHblii BapuaHT MOXeET OblTb Haubornee
3aTPYAHUTENbHBIM AR AVArHOCTUKM, MOCKONbKY MOXET NPOABNATHCA B BUAE CONMAHO-
ro runepBacKynsipHOro obpasoBaHMs, KOTOPOE aKTUBHO YBENNYMBAETCA B apTepuasib-
Hyto $a3y 1 OYeHb MOXOXKE Ha HEMPOIHLOKPUHHYIO OMyXOMb NOAKENYAOUYHON Xenesbl.
PeHTreHonornyeckas Bu3yanmsaums ABAAETCA BaXKHbIM MHCTPYMEHTOM AJ1A BblABNEHUA
CEepO3HOW LUCTafEHOMbI NOXKENYAOUYHON Xesesbl, XOTA Y UMEET HEKOTOpble OrpaHuye-
HuA. MNpu yCTaHOBNEHHOM ANarHo3e Cepo3HON LUCTafeHOMbl HEGOSbLIVIX Pa3MepPoB, OT-
CYTCTBMM CUMMTOMOB, MOPAXXEHWNA MPOTOKOB 1 COCYL0B KOHCEPBAaTUBHAA Tepanus, Heco-
MHEHHO, NPeANoYTUTENbHA.

KnioueBble cnoBa: K1CTO3Hble HOBOOOPA30BaHUA MOLXKENY[OYHON »Kefe3bl, cepo3Has
LUMCTafeHOMa, NMOCIeonepaLNOHHbIA CBULL NMOAXKENYAOUYHOW »Kefe3bl, NCeBJOKNUCTA, NO-
pakeHne NoaXKenynoYHON xenesbl
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B INTRODUCTION

Serous cystic neoplasms belong to the pancreatic cystic neoplasms group, which is
diagnosed with the widespread use of modern imaging techniques including computed
tomography (CT), magnetic resonance imaging (MRI), and endoscopic ultrasonography
(EUS). These neoplasms are becoming more frequently recognised incidentally. In
accordance with the most recent WHO classification [1], pancreatic cystic lesions are
classified into two main groups according to the nature of the cyst: inflammatory
(pseudocysts) and true cysts. The most frequent type is an inflammatory pancreatic cyst,
which is alocal consequence of severe pancreatic inflammation. True cysts are classified as
neoplastic (10-15%), congestive (10%), or congenital (5%). 1-5% of all primary pancreatic
tumours are cystic pancreatic neoplasms [2]. Neoplastic cysts are thought to account for
10-15% of cystic lesions [3] and have different malignant potentials. The most prevalent
cystic neoplasms of the pancreas are intra-ductal papillary mucinous neoplasm (IPMN),
mucinous cystic neoplasm (MCN), serous cystadenoma, solid pseudopapillary neoplasm
(SPN), and cystic pancreatic endocrine neoplasm (CPEN) [3, 4]. IPMN and MCN are thought
to be precursors of pancreatic ductal adenocarcinoma, while SCA is mostly benign, even
though there have been a few cases reported in the literature that harbour malignant
transformation [5]. Other types of PCNs are beyond the scope of this article; we will focus
on the serous cystic neoplasm (SCN) genetic profile and diagnostic challenges.

SCN is a benign pancreatic lesion with a slow growth rate, a low risk of complications,
and a low chance of malignant progression. In the international literature, around 30
cases of malignant transformation of SCA have been described, and these "malignant”
SCA studies often describe locally invasive lesions rather than metastatic disease [6].
SCNs comprise approximately 16% of surgically removed PCNs and more than 30% of
all clinically confirmed PCNs [7]. SCA occurs most frequently in females over the age of
60. The tumour ranges in size from less than 1 cm up to more than 10 cm. Inside the
tumour, the diameter of cystic components can range from a few micrometers to several
centimeters [7], and they can be pseudo-solid or unilocular. SCNs are often larger in male
patients [8]. Management of pancreatic cystic neoplasms is difficult because it requires
making decisions in the face of inadequate diagnostic information. If surgical resection
is selected over radiographic monitoring, the risk of a major surgical procedure with
detectable associated mortality must be balanced against the chance of malignant
progression when radiographic observation is chosen. Surgical resection of all pancreatic
cysts is no longer applicable. The overwhelming majority of newly detected lesions are
asymptomatic, small (2 cm) and benign. In this group of patients, the risk of malignant
progression is lower than the risk of surgical resection [9].

B PATHOLOGY AND GENETIC PROFILE

Pancreatic serous neoplasms are cystic tumours characterised by the morphology
of the neoplastic epithelial cells lining the cysts [10]. Most serous cystic neoplasms have
a very slow growth rate of 0.28-0.56 cm/year on average, although growth rates vary
substantially and larger SCNs grow quicker on average than smaller SCNs [11]. Serous
cystadenoma often manifests as a spherical, liquid-filled, transparent cystic tumour with
lobulated and well-defined borders. They are mainly solitary lesions; however, numerous
lesions or multifocal and confluent neoplasms might be present, especially in von
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Hippel - Lindau patients. There is no connection between the SCA and the primary
pancreatic duct. Macroscopically, they are classified into three subtypes based on the
number and size of cysts: microcystic, macrocystic and solid type [12]. Microcystic lesions
have well-circumscribed lobulated borders in the typical form. The cysts are filled with a
clear serous fluid. A distinctive central "star-shaped" scar formed of white nodules and
fibrosis is seen in 30% of patients, and this scar commonly contains calcium deposits
and can be seen on imaging as starry or punctuated calcifications. The second subtype
is oligocystic (macrocystic), which is characterised by the presence of a small number (<6)
of larger cysts (>1cm). The intracystic fluid might be clear and translucent, or it can be a
brownish fluid that contains blood. The cutting surface reveals a countable number of
cysts or, in certain cases, a single cyst (unilocular type) with a diameter ranging from 2 to
15 cm. The center scar is usually absent in this form. [13] SCA-targeted sequencing and full
exome sequencing were studied by Wu et al. [14]. They demonstrated that DNA-neoplastic
epithelium samples were collected from eight SCA patients. Each of the eight SCAs tested
showed loss of heterozygosity (LOH) in at least one chromosomal location. They noticed
that SCAs have 10+4.6 mutations per tumor. Only two mutations have been identified
in more than one SCA. Four of the eight SCAs had a mutation in the von Hippel-Lindau
gene. Three of the four showed LOH of the VHL chromosomal region. This is remarkable
because SCAs are typically linked with individuals who have VHL syndrome, and VHL
mutations have been documented in pancreatic cysts obtained from VHL syndrome
patients [15]. The link between VHL mutations and SCNs has significant implications. For
example, SCNs are detected in up to 15% of hereditary VHL syndrome patients, along with
other tumours such as renal clear cell carcinoma. VHL mutations increase the expression
of VEGF-1, hypoxia-inducible factor 1 alpha (HIF1-a), carbonic anhydrase IX (CAIX), and
glucose transporter (GLUT)-1.TBC1 domain family member 3 (TBC1D3) was another gene
in this series that was mutated in two of the eight samples. TBC1D3 belongs to the TBC1
domain family and encodes GTPase-stimulating proteins. While TBC1D3 has been shown
to be useful in prostate cancer, its role in the aetiology of SCAs remains uncertain [14].

B DIAGNOSTIC CHALLENGES AND BIOPSY ACCURACY

When a pancreatic lesion has been identified (either clinically or as a consequence
of a previous imaging study), the image acquisition should be particularly adjusted for a
targeted assessment of the pancreas. Patients are usually given around 1500 cc of water
prior to the scan to dilate the stomach and duodenum and thus enhance our capacity
to distinguish primary pancreatic lesions from duodenal or gastric lesions. Many lesions
cannot be visualised (especially when small) without intravenous contrast, and the internal
structure and morphology of larger cysts can't be properly evaluated without intravenous
contrast. Serous cystadenomas frequently demonstrate three distinct morphologic types,
which can be detected by CTs. As we mentioned above, SCAs frequently demonstrate
three distinct morphologic types: 1) microcystic type, 2) macro-oligocystic type, and
3) solid type. Microcystic serous cystadenomas resemble a "honeycomb" or "sponge”
pattern, with numerous (usually > 6 cysts) small (2 cm) cysts forming a bigger cystic mass.
When multiphase imaging is implemented, the septations and periphery of the lesion
display ardent enhancement on the arterial phase; however, the center scar may show
delayed enhancement [16]. While this pattern provides for a definite diagnosis (which
may allow the lesion to be managed conservatively without the need for additional
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evaluation or surgical excision), it is only found in around Y of all instances [17]. The
macrocystic variety accounts for 15-25% of all cases and manifests as a unilocular or
oligocystic lesion that can be misdiagnosed for other common cystic tumours (such as
an IPMN or MCN). While several studies have attempted to distinguish these macrocystic
serous cystadenomas from other cystic lesions by using imaging features such as cyst
location, wall thickness, wall enhancement, and external lobulation, the prospective
diagnosis of this type of lesion is still challenging [18]. Finally, the "solid" variation might
be the most confusing and difficult to detect in advance, since these lesions can present
as a solid hypervascular mass that actively enhances on the arterial phase and seems
nearly identical to a pancreatic neuroendocrine tumour. These lesions are hypothesised
to be caused by the cystadenoma’s aggressively vascularized septa predominating over
the internal cystic component, leading the septa to appear as confluent, hyperenhancing
solid tissue. While these lesions may show a central scar with calcification, this is extremely
unusual and insufficiently specific to provide an accurate diagnosis [19]. Magnetic
resonance imaging is an essential tool in the diagnosis of cystic tumours. Furthermore,
the use of magnetic resonance cholangiopancreatography (MRCP) provides for a more
accurate evaluation of the relation between the cystic mass and the main pancreatic duct,
which helps in distinguishing serous cystadenoma from branch-duct intraductal papillary
mucinous neoplasm [20]. Now let’s talk about the radiological variants of the microcystic
SCA visualised by MR imaging. T1-weighted images demonstrate hypointensity in
comparison to the adjacent parenchyma. The information obtained on T1-weighted
images after contrast administration is essentially comparable to images obtained by CT
scans that show contrast enhancement of walls and septa in the arterial phase, allowing
optimal visualisation of the "honeycomb" structure, which is even more noticeable in
the portal venous phase. On T2-weighted images, it appears as a cluster of small cysts
with hyperintense fluid content that have no relation to the main pancreatic duct and are
separated by thin fibrous septa. A pathognomonic central fibrous scar may be present.
T2-weighted images are crucial for assessing the cystic lesions content (fluid, existence
of septa) and the pancreatic ductal system. On the other hand, endoscopic ultrasound
or computed tomography guided needle aspiration is a diagnostic technique, and it’s
specifically beneficial to establish the diagnosis of SCAs with acceptable results. Jennifer
etal.[21] described the usage of endoscopic ultrasonography and computed tomography
CT-guided fine needle aspiration (FNA), which was performed in 21 cases as diagnostic
testing. EUS, or CT-guided FNA, was considered diagnostic of serous cystadenoma in 10
of the 21 individuals. In the remaining 11 cases, the specimens were deemed insufficient,
or a diagnosis other than serous cystadenoma had been proposed by EUS or CT-FNA, and
serous cystadenoma was only discovered during surgical pathology. For pancreatic cystic
lesions, EUS has been contemplated as an excellent imaging tool. Endoscopic ultrasound
can easily characterise cysts and provide high-resolution imaging of the pancreas. Needle
aspiration of pancreatic cystic lesions can be used for obtaining fluid for cytology, and
tumour markers in cyst fluid can be used for diagnosis (fig. 1).

B DISCUSSION

SCAs are benign cystic tumours consisting of a cuboidal epithelium that secretes
serous fluid [22]. Although there have been a few cases of serous cyst adenocarcinoma
recorded, the WHO estimates that the prevalence of malignant pancreatic SCAs is 1-3%
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Fig. 1. Diagnostic algorithm of pancreatic cystic lesion

[6, 23]. SCA is commonly observed in women in their 6th decade of life within the body
and tail of the pancreas [24]. To start with, a good differential diagnosis must be made
to exclude mucin-producing cystic lesions along with other pancreatic cystic neoplasms
with malignant potential. Secondly, although the diagnosis of serous cystadenoma is
certain, there is no evidence to predict whether an asymptomatic tumour would grow
large enough to produce symptoms over the individual’s lifespan. This is an essential

Fig. 2. First patient specimen central pancreatectomy
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concern because, while the mortality rate after pancreatic resection has dropped
significantly in experienced hands, the morbidity remains high, and the repercussions of
pancreatic tissue loss are serious. Laboratory testing for serous cystadenoma generally
finds no abnormally high levels of tumour markers unless the tumours develop
malignant transformation or if the individual has simultaneously malignant tumours at
other locations. Radiographic imaging is a powerful technique for diagnosing serous
cystadenoma of the pancreas, but it has limits. At the moment, the most extensively used
radiographic diagnostic is helical CT scanning with thin cuts towards the pancreas, which
may often help distinguish between serous and mucinous neoplasms. A central scar with
the "honeycomb" appearance of microcysts, present in the more frequent microcystic form
of serous cystadenoma, is a classic CT finding indicative of serous cystadenoma. Magnetic
resonance imaging with magnetic resonance cholangiopancreatography enables a more
precise assessment of the relation between the cystic mass and the main pancreatic duct,
which aids in differentiating between serous cystadenoma and branch-duct intraductal
papillary mucinous neoplasm [20]. Because the cystic septa are well vascularized, they
predominate throughout the internal cystic portion, making the septa appear as a
confluent hyperenhancing solid lesion [19]. For pancreatic cystic lesions, EUS has been
considered an excellentimaging tool. Endoscopic ultrasound can easily characterise cysts
and provide high-resolution imaging of the pancreas. Needle aspiration of pancreatic
cystic lesions can be used for collecting fluid for cytology, and tumour markers in cyst
fluid can be used for diagnosis. Carcinoembryonic antigen (CEA) levels in cyst fluid are
consistently low in serous cystadenomas, tend to be higher in mucinous lesions, and
are typically even higher in mucinous cystadenocarcinomas [25]. Cytologic samples that
have been collected from serous cystadenoma are diagnostic only in less than 50% of

Guideline for grading pancreatic fistulas international study group of pancreatic surgery classification
blueprint (From Mark P. Callery, Manuel Castillo A., Tara S. Kent., Prevention and management of
complications of pancreatic surgery. Shackelford’s surgery if the alimentary tract. 8th ed. Philadelphia:
Elsevier Publishing; 2019. P. 1239-48)

Criteria
Drain amylase

Clinical conditions | Well Well Often well Ill appearing/bad
Specific treatment | No No Yes/No Yes

U Itrasonog

;2?3’5:’;?15“@ Negative Negative Negative/positive Positive

(if obtained)

E’:;sxteeeits)dramage No No Usually yes Yes

Signs of infection No No Yes Yes

Readmission No No Yes/No Yes/No

Sepsis No No No Yes

Reoperation No No No Yes
tDoeﬁaz?uEIated No No No Yes
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Fig. 3. Second patient subtotal pancreatectomy

cases; the specificity is excellent when such samples are affirmative. Clinical knowledge
and radiologic evaluations are frequently used to distinguish cystic neoplasms from
pseudocysts. When the difference between a serious and a mucinous cystic tumour is
critical, cyst fluid examination using endoscopic ultrasonography or CT-guided aspiration
and biopsy is very helpful [26].

In our discussion, we will be demonstrating two cases of SCAs, both of which are in the
pancreatic body. The first patient was a female 54-year-old, asymptomatic, and had two
uninformative biopsies underwent for operative resection to exclude other pancreatic
cystic neoplasms. We performed a central pancreatectomy (fig. 2) with a duct-to-mucosa
pancreatojejunostomy.

The postoperative period was complicated by a post-operative pancreatic fistula
(POPF) grade C and was treated according to international guidelines (table).

The second patient was a symptomatic female 63-year-old who had a percutaneous
biopsy under ultrasonography control. Underwent laparoscopic subtotal pancreatectomy
(fig. 3).

The postoperative period was also complicated with post-operative pancreatic fistula
Grade A; no treatment was indicated except for keeping the drain in place until the
amylase level normalized. The final pathology for both cases was serous cystadenoma.
Following surgical resection, survival is primarily influenced by operative mortality and
post-operative complications, compared to the disease itself. Postoperative observation
after the removal of a serous cystadenoma is often not recommended. There is no
indication that this group of patients has an elevated risk of pancreatic cancer [27]. It is
predicted that 6.2% of serous cystic pancreatic neoplasms are malignant. Because of the
well-documented cases of serous cystadenocarcinoma and the diagnosis that can only be
made post-operatively, surgical excision of all cystic tumours is recommended. Resection
is always recommended when there are mass-related symptoms or when distinguishing
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between MCN and side-branch IPMN is difficult [28]. A non-radical resection is preferred
when resection is planned. No lymphadenectomy or extensive resection is indicated.

B CONCLUSION

SCN is normally benign; non-surgical conservative therapy is completely appropriate
for a well-documented serous cystadenoma with no symptoms and no ductal or vascular
involvement. Endoscopic ultrasonography and MRI are powerful imaging modalities for
diagnosing pancreatic cystic lesions. EUS is an effective technique for cyst identification,
providing high-resolution imaging, detecting the relationship between cystic mass and
pancreatic duct, and distinguishing between serous cystadenoma and branch-duct
intraductal papillary mucinous neoplasm.
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