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Abstract. Background. Pancreatic mucinous cystic neoplasm (PMCN) with associated invasive carcinoma is a rare entity. According to the 
World Health Organisation (WHO) 2010, PMCN with associated invasive carcinoma is referred to the malignant lesions of the pancreatic 
epithelial tumour. Case report. A 52-year-old female patient presented with pain in the umbilical and epigastric regions for 5 months and 
noticed a solid visible tumour on the left side of the abdomen 3 months ago when she lied down. The level of the CA125 was 47.64 U/ml 
(normal value <35 U/ml). Abdominal and pelvic magnetic resonance imaging (MRI) showed a cystic multiseptal mass in the left iliac region, 
defined as a left ovary tumour, while Computed tomography scan revealed a cystic tumour of the pancreatic tail. The patient underwent 
a resection of the pancreatic tail with a 20 cm cystic solid tumour, splenectomy and left hemicolectomy. Histopathology report confirmed 
mucinous cystic neoplasm of the pancreatic tail with associated invasive carcinoma (combined badly differentiated (G3) ductal (40%) 
and undifferentiated (G4) anaplastic (60%) carcinoma) pT1bN0. Postoperative course complicated with wound infection. The patient was 
discharged on postoperative day 10. The patient is still alive 2 years on follow-up. Conclusions. PMCN with associated invasive carcinomas 
are rare lesions of pancreas with relatively benign course. This malignant pancreatic tumour displays morphologies as pleomorphic 
epithelial cells and relatively mononuclear spindle cells, and not always tends to have underlying ovarian type stroma. The comprehensive 
histopathological examination of the tumour is necessary in order to cure most MCN patients with minimally invasive types.

Key words: pancreatic mucinous cystic neoplasm, IPMN, invasive carcinoma of the pancreas, pancreatic lesions, pancreatic cancer, 
mucinous cystic neoplasms, case report.
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Introduction

Pancreatic mucinous cystic neoplasm (PMCN) is a rare mucin producing cystic neoplasm that is histologically 
described by ovarian-type stroma [1]. This tumour is usually solitary and does not have a connection to the 
pancreatic ductal system. The incidence of PMCN is about 8% of all resected cystic lesions of the pancreas 
[2]. They are slow-growing, occur in the pancreatic duct epithelium, and predominantly affect women [3]. 
The PMCN is defined as mucinous cystic neoplasm (MCN) with an invasive carcinoma if the tumour has 
a contact with the pancreatic duct, or the tumour has mural nodularity and appears to be larger than 3 cm 
[4]. The prevalence of this form of tumour ranges from 6 to 55% of all mucinous cystic neoplasms [5]. Ap-
proximately 150 such cases have been reported in the literature so far [4]. Moreover, in our case the tumour 
is large in size with no underlying ovarian type stroma and rare TP53 mutation is present. Usually, this 
neoplasm is found in the body or tail of the pancreas of the middle-aged (perimenopausal) women (more 
than 98% of all cases) and rarely of the older man [4, 6]. The malignant form is associated with the age. It 
is more frequently found in older patients due to increased possibility of adenoma progression to carcinoma 
as the individual ages [4]. 

Here we present a case of PMCN with associated invasive combined G3 ductal and G4 anaplastic carci-
noma (IDC), with no underlying ovarian type stroma.

Case description

The patient has given their consent for the report. Approval from the Institutional Review Board was granted.
A 52-year-old female patient who complained about the pain in the umbilical and epigastric regions for 

5 months presented to our clinic. Three months ago, she noticed a solid tumour on the left side of the abdo-
men when lying down. 

The level of the CA125 was slightly increased – 47.64 U/ml (normal value <35 U/ml). Abdominal and 
pelvic magnetic resonance imaging (MRI) showed a cystic multiseptal mass in the left iliac region, defined as 
a left ovary tumour, while computed tomography (CT) scan of thorax, abdomen and pelvis revealed a cystic 
tumour of the pancreatic tail, cT3N0M0 – possibly a cystadenoma or cystadenocarcinoma. 

Figure 1. Multilocular cystic lesion with smooth inner surface, thick fleshy capsule and minimal haemorrhagic residue
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Figure 2. At low power, a cyst lined by mucinous (AB/PAS on top right) epithelium overlying invasive component 
composed of pleomorphic spindle cells with strong pan-cytokeratin reaction (PanCK on bottom right)

Figure 3. The ovarian type stroma of larger MCNs is often hyalinized and hypocellular, but stromal estrogen (bottom 
left) and progesterone receptors (bottom right) are present

The patient underwent a resection of the pancreatic tail with a 20 cm tumour, splenectomy and left hemi-
colectomy. Histopathology showed mucinous cystic neoplasm of the pancreatic tail with associated invasive 
carcinoma (combined poorly differentiated (G3) ductal (40%) and undifferentiated (G4) anaplastic (60%) 
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carcinoma) (Figure 1). It was staged as pT1bN0 considering that the maximum size of the identified invasive 
carcinoma was 8 mm and the 23 found regional lymph nodes were not involved (did not exceeded 8 mm). 
The intravascular invasion was not identified. The resection was R0. Microscopically pancreatic lesion was 
composed of a thick, hyalinized capsule surrounding mucin filled cystic cavity with peripheral septation and 
smaller secondary spaces. Inner surface of the cyst was lined with monomorphic PAS+ or AB+/PAS+ muci-
nous epithelium, focally exhibiting intraluminal micropapillarisation, nucleomegaly and stratification. An 
invasive component consisted of either irregular glandular structures (“ductal”) or solid sheets of eosinophilic 
pleomorphic spindle cells (“anaplastic”) was noted in a few slides (Figure 2). Invasive carcinoma had INI1 
expression retained loss of SMAD4, strong diffuse nuclear positivity for p53 and was negative for Inhibin 
and CK5. The ovarian type stroma was not prominent (as it often is the case in large MCNs) but nuclear 
ER or PR positivity was unequivocal (Figure 3). Next-generation sequencing (NGS) identified PTPN11 and 
TP53 mutations.

Postoperative course complicated with wound infection. The antibiotics were administered according to 
bacteria culture test and the passive drainage with Penrose drains was applied. The patient was discharged 
on the 10th day after the operation. No further treatment was needed. She is still alive without a progression 
27 months following the surgery (Figure 4).
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Figure 4. Timeline of the presented case

Discussion

Mucinous cystic neoplasm might progress to invasive form of the tumour. It occurs in up to a third of all 
cases (the frequency differs and depends on the study) and those are named as MCN with associated invasive 
carcinoma [4, 7]. There have only been about 150 such patients described in the literature but the number of 
patients with TP53 mutation and with no underlying ovarian type stroma (as in this case) is significantly lower 
[4]. IPMNs have a wide range of atypical grades, from low-grade dysplasia to aggressive malignancy [8, 9]. 
The likelihood of finding even small-sized IPMNs has increased due to recent advancements in radiologic 
imaging [10]. PMC’s aetiology and pathophysiology are poorly understood. It is only clearly known that the 
mucin-producing cystic neoplasm histologically usually features the epithelium underlaid with ovarian-type 
stroma and is a precursor of the pancreatic ductal carcinoma [11]. However, a medullary phenotype was subs-
tantially related to SI, a wild-type KRAS gene, and a family history of any cancer in a first-degree relative in 
the study of Wilentz et al. [12]. Kryklyva et al described the first PMC case linked to a POLE mutation [13]. 

Patients with MCN can complain about abdominal pain. It is reported that for some patients it might 
start even in the right iliac fossa and radiate into the right lumbar region, while most of these patients admits 
left-sided, intermittent abdominal pain [14, 15]. Some patients can present with acute pancreatitis that 
could possibly result from pancreatic duct compression [16]. Some people with such diagnosis come to the 
hospital due to the lump in the left part of their abdomen [15, 17]. About quarter of the patients might 
appear asymptomatic, and the tumour might be detected at a regular health check-up [16, 18, 19]. In our 
case, the patient reported pain in the umbilical and epigastric regions and a solid visible tumour on the left 
side of the abdomen.
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Laboratory tests are non-informative and normal range of cancer markers could not deny the diagnosis of 
pancreas cancer, therefore the main role in diagnostics takes visual investigations. In some reported cases an 
ultrasound-guided aspiration of the cystic fluid shows a normal [19] while in others a high level of CEA and 
CA19-9 [17]. However, CA19-9, the tumour marker of the pancreatic cancer, tends to be higher in invasive 
form compared to non-invasive form of the MCN [4]. Diagnostic tests mainly include abdominal and/or 
pelvic MRI and/or CT scan for visualisation of the tumour. MCN with invasive carcinoma should be at 
least 3 cm size, with the thicker cyst walls and while MCN is usually well circumscribed, malignant form is 
characterized by enhancing mural nodularity and calcification in the wall [4, 7]. The change of the pancreatic 
duct diameter with distal part of the pancreas atrophy is another feature found in an invasive form of the 
tumour. MRI tends to be more specific for interpreting internal components of this mass. In the majority 
of the reported cases, abdomen or/and pelvic CT was performed first followed by a more detailed diagnosis 
using the MRI scan [15, 18, 19]. Endoscopic ultrasound (EUS) can also be used for diagnostic as it better 
estimates the lesions and there is a possibility to take some fluid or cystic mural mass for histopathological 
investigation during the EUS [7]. Furthermore, positron emission tomography (PET) scan in some studies 
showed to be an accurate diagnostic test for differentiation of benign and malignant forms because it displayed 
hypermetabolic activity at the periphery of the mass [7, 15]. In addition to malignant IPMN, small-sized 
concurrent PDAC may also be detected using the ERCP with cytology [20]. The selection criteria for ERCP 
with cytology indication, however, are still not established. Therefore, routine ERCP for fluid or brush samp-
ling in patients with IPMNs is not advised and should only be performed in research context [21]. In our 
case MRI and CT scan both were informative and none of the other visual investigations were performed. 
In most cases, the tumour is in the body and tail of the pancreas, while head of the pancreas remains unusual 
place for it to appear [22]. In this paper, the whole body CT scan revealed a cystic tumour of the pancreatic 
tail. At the first glance during the visual investigation, the malignant form of the tumour might be suspected 
because of the greater size of it. This piece of research suggests that MCN with and without an associated 
invasive carcinoma size significantly differs as 5.4 and 9.4 cm moderately [4]. In our case, the cystic mass was 
about 20 cm, so it could be expected to be malignant. The study [4] also refers that if intracystic papillary 
nodules are ≥1 cm they are highly associated with an invasive carcinoma.

In pathological investigation, MCN presents with ovarian-type stroma (OTS), which means spindle-
shaped cells with scarce cytoplasm and round or elongated nucleus. If OTS is vague, then progesterone 
receptors (PR) immunohistochemical staining confirms MCN diagnosis. Its immunoreactivity is high 
and usually diffuses in low-grade dysplasia (LGD) or intermediate-grade dysplasia (IGD) but is weaker in 
high-grade dysplasia/carcinoma in situ (HGD/CIS). About 20% of all invasive forms might be a subset of 
undifferentiated/ sarcomatoid carcinoma and even have unusual osteoclast-like giant cells [4]. MCN with an 
invasive carcinoma has an expression of a high-molecular-weight transmembrane mucin (MUC1) that plays 
an important role in carcinogenesis and its positivity is related to poorer prognosis. Another feature that signs 
a worse prognosis is KRAS mutation in codon 12 or 13 [11]. This finding can also be identified in MCN, but 
the frequency of it might vary. For example, it is rarely reported in low-grade dysplasia of MCN [11]. In fact, 
a KRAS mutation is present in 60–80% of IPMN, as well as an overexpression of TP53 in 10–40% of high-
grade IPMN and 40–60% of invasive carcinomas that have formed on IPMN [23]. During the histological 
examination, it is crucial to evaluate microscopic invasion and find out whether it is an early (T1a < 0.5 cm, 
T1b – 0.5 to 1 cm, T1c >1 cm) or advanced (T2 or higher grade > 2 cm) invasion [4, 11]. Hui et al showed 
that patients with MCN with an invasive T1a or T1b carcinoma should be under continuous monitoring 
instead of receiving aggressive therapy [24]. Moreover, if invasive carcinoma is detected histopathologically 
as multifocal, it could be a sign to malignant behaviour of the tumour even if it is a small invasive carcinoma. 
In our case, a combined poorly differentiated (G3) ductal (40%) and undifferentiated (G4) anaplastic (60%) 
carcinoma with early (T1b) invasion was detected, and NGS identified PTPN11 and TP53 mutations.
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The prognosis of MCNs after the radical surgery is excellent with the probability of five-year survival of 
84–93% [4, 16, 25]. The patients with MCN with an invasive carcinoma have lower survival rates – about 
26–63% [4, 7]. Metastatic lymph nodes are related to poor prognosis. Moreover, if MCN invades other 
organs, it usually affects ovaries and colon [4]. It is also found in our case – the tumour was infiltrating 
mesocolon of transvers colon and the greater omentum. However, the majority of patients with MCN with 
minimally invasive forms is cured, especially if the neoplasm is well investigated histopathologically [26].

Conclusions

This piece of research confirmed that the mucinous cystic neoplasm of the pancreas with associated invasive 
carcinoma is a rare malignant pancreatic tumour, and typically displays several morphologies, including 
pleomorphic epithelial cells and relatively mononuclear spindle cells. However, most MCN patients with 
minimally invasive types are cured, particularly if the tumour is thoroughly examined histopathologically. 
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