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Abstract
Pancreatic cystic neoplasms (PCNs) are a frequent incidental finding during an ultrasound or other radiological investiga-
tions. As PCNs may have a potential of malignancy, a precise differential diagnosis between a malignant and benign lesion 
is crucial to define appropriate management of patients with this kind of lesions. Radiology, with computed tomography 
(CT) and magnetic resonance imaging, may not be conclusive in the diagnostic assessment of PCNs. Endoscopic ultra-
sound (EUS), a simple and relatively low invasive technique, is able to identify intra-cystic worrisome features suggesting 
malignancy. Fine-needle aspiration (FNA) of the cystic fluid or of intra-cystic tissue nodule during EUS is an adjunctive 
procedure for reaching a conclusive diagnosis. As EUS-FNA is burdened by complications, the use of intravenous contrast 
may increase the diagnostic accuracy of EUS allowing in many cases a correct diagnosis of PCN at high risk of malignancy, 
without additional risk of complication during the procedure. The present report deals with the case of a cystic lesion found 
by CT scan in the pancreatic head of a 59-year-old woman suffering from mild epigastric pain. Once submitted to EUS, 
malignant nature of PCN was suspected due to the finding of a typical worrisome feature, the presence of a mural nodule. 
The intravenous administration of contrast medium during the EUS confirmed malignancy and the patient was immediately 
sent to the surgeon for pancreatic resection. Histology revealed an intraductal papillary mucinous neoplasm, with areas of 
high-grade dysplasia in the main and secondary ducts, progressed toward an invasive carcinoma.
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Introduction

A pancreatic cystic neoplasm (PCN) is a frequent incidental 
finding in the daily activity during an ultrasound or other 
radiological investigations, such as CT scan or MRI [1]. In 
most cases, ~ 90%, PCNs are serous cystadenomas, muci-
nous cystic neoplasm (MCN) or intraductal papillary muci-
nous neoplasm (IPMN) [2]. These ‘incidentalomas’, indeed, 
represent a relevant clinical challenge as they may have a 

potential of malignancy. While serous cystadenoma has no 
risk of malignancy and generally does not require surgery, 
the other two types of PCNs have a high risk to progress 
toward malignancy and warrant surgery. Therefore, an accu-
rate characterization of a PCN is mandatory for discriminat-
ing which patients are in need of a rapid surgery in respect 
to those who can be followed up.

The present report deals with the case of a middle-aged 
woman with a cystic lesion in the pancreatic head inci-
dentally found by a CT scan and finally revealed to be an 
invasive carcinoma originating from an intraductal papil-
lary mucinous neoplasm (IPMN), with areas of high-grade 
dysplasia in the main and secondary ducts.
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Case report

A 59-year-old woman referred to our gastroenterology unit 
following the finding of a PCN by a CT scan performed 
for the presence of abdominal pain and weight loss. At a 
clinical visit, the patient was not jaundiced, when inter-
viewed she described the abdominal pain as mild, in the 
epigastric area, persisting from 3 months in absence of 
nausea, or digestive changes. No history of acute pan-
creatitis or other relevant diseases was present. Family 
history was negative for benign or malignant pancreatic 
disorders. The haematochemical evaluation revealed no 
change of parameters. The abdominal CT scan, performed 
with no dedicated pancreatic protocol, revealed a 5 cm 
multilocular cystic lesion in the pancreatic head (Fig. 1a), 
with peripheral contrast enhancement along the cystic wall 
and no cleavage planes with the duodenal wall and por-
tal vein. The main pancreatic duct (MPD) was normal in 

the body and tail, with no clear communication with the 
cystic lesion. Pancreatic parenchyma of body and tail was 
normal (Fig. 1b). Based on radiological features, a malig-
nant lesion was suspected, compatible with a mucinous 
pancreatic cystic neoplasm, thus the patient was proposed 
to undergo endoscopic ultrasound (EUS) with fine-needle 
aspiration (FNA). After taken written informed consent, 
the patient underwent EUS (GF-UCT180, Olympus Italia 
S.r.l., Milan, Italy) on anesthesia with propofol by an anes-
thesiologist. According to the European guidelines [3] on 
pancreatic cystic neoplasms, the B-mode EUS described 
a large (> 40 mm) multiloculated cystic lesion with a 
maximum diameter > 50 mm (Fig. 2a) in the pancreatic 
head. The MPD was not easy to assess due to the com-
pression from the cyst. The remaining pancreatic paren-
chyma in the body and tail showed normal echostructure 
with no dilatation of MPD. A mural nodule of ≥ 5 mm in 
size was detected (Fig. 2b). A CH-EUS was performed to 

Fig. 1  Computed tomography scan: a A large cystic lesion with peripheral contrast enhancement and wall thickening in the head of the pancreas. 
b Image of normal pancreatic body and tail, with not dilated main pancreatic duct

Fig. 2  B-mode endoscopic 
ultrasound image: a, b A multi-
loculated cystic lesion of 5 cm 
with septa and mural nodule. b 
The white arrow indicates the 
mural nodule
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distinguish mural nodule from mucus clot. A sulphur hex-
afluoride microbubbles  (SonoVue®, Bracco S.r.l., Milan, 
Italy) dissolved in 5 mL of saline solution, was intrave-
nously injected through a 20 G cannula within 2–3  s, 
followed by a 10 mL of saline flush. After injecting the 
contrast medium, a clear hyperenhancement of mural nod-
ule and septations was detected (Fig. 3a, b). The nodule 
appeared as a large and irregularly surfaced, protruding 
lesion in the cyst (Fig. 3) and was defined as a type III 
according to the classification of Ohno et al. [4]. There-
fore, a frank malignant transformation of the cystic lesion 
was evident, and EUS-FNA was considered unnecessary. 
Following a multidisciplinary team decision, the patient 
underwent pancreatic resection (Whipple procedure) with 
regional lymph nodes, gallbladder, and omentum dissec-
tion (Fig. 4). Histopathology revealed the presence of foci 
of a moderately differentiated (G2) invasive adenocarci-
noma in a pancreatobiliary IPMN. Moreover, high-grade 
dysplasia/carcinoma in situ was present both in primary 
and secondary pancreatic ducts (Figs. 5, 6). Resection 

margins were not involved by the malignant tumor. All 
detected lymph nodes, gallbladder and omentum were 
negative for metastasis. The final pathological staging 
was pT3N0 based on the UICC-TNM classification (8th 
edition, 2017).

The postoperative course was uneventful. Three months 
after the operation, the patient remained in a stable condition 
with no symptoms of recurrence.

Discussion

PCNs are incidentally detected with a prevalence of ~ 2% 
by CT scan and up to 13-45% by MRI [1, 3, 5]. Accord-
ing to the classification by the European Study Group 
on Cystic Tumours of the Pancreas [3], PCNs may be 
distinguished in epithelial and non-epithelial cysts, which, 
in turn, may be subclassified in neoplastic and non-neo-
plastic lesions (Table 1). Excluding the simple cystic and 
pseudo-cystic forms, most of these pancreatic lesions are 

Fig. 3  a B-mode image of the 
cystic lesion, the white arrow 
indicatese a mural nodule. b 
Contrast–enhanced image. 
The white arrow indicates the 
enhanced mural nodule of the 
cyst clearly distinguished from a 
mucouss clot

Fig. 4  The surgical specimen after pancreatic Whipple resection
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serous cystadenomas, MCN or IPMN, which show a dif-
ferent risk of malignant transformation [3, 5–9] (Table 2). 
Frequently diagnosed in men between 60 and 70 years of 
age, IPMNs are located in the pancreatic head in ~ 70% 
of the cases. The risk to develop malignancy in case of 
IPMN ranges from 1.4 to 80% in the literature [2, 3, 6–9]. 
Based on histological features and mucin immunopheno-
type, IPMNs are classified into gastric, intestinal, pancre-
atobiliary and oncocytic types [2, 10, 11]. The prognosis 
for pancreatobiliary IPMN is the same as the pancreatic 

adenocarcinoma which is associated with a high risk of 
malignancy and post-resection recurrence [10, 11]. An 
accurate assessment of IPMN and early detection of wor-
risome features is crucial in establishing the prognosis 
and appropriate management of patients with these kinds 
of lesions. The radiological evaluation by CT scan and 
MRI is used as the first-line diagnostic approach as these 
techniques are non-invasive and have a high resolution [3, 
5]. However, CT scan and MRI show a diagnostic accu-
racy varying from 40 to 90% in identifying the specific 

Fig. 5  Histopathology: a an invasive adenocarcinoma with an evident desmoplastic reaction (haematoxylin and eosin staining, original magni-
fication ×40). b High-grade dysplasia/carcinoma in situ of the pancreatic ducts (haematoxylin and eosin staining, original magnification ×100)

Fig. 6  Histopathology: a–c infiltrative features of an IPMN (haematoxylin and eosin staining, original magnification ×100 a, c, ×200 b). d Pap-
illary aspects of intraductal neoplasia (haematoxylin and eosin staining, original magnification ×100)
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type of PCN. MRI is indicated as the preferred method 
in distinguishing between a benign and a malignant PCN 
[3]. EUS, despite the high number of studies published 
showing its good diagnostic accuracy in PCNs [12–21], 
is recommended as an adjunct imaging modality in the 
European guidelines [3]. Several studies [5, 15–17] have 
shown that the diameter of the main pancreatic duct or a 
nodule at the time of diagnosis is a predictor of malignant 
IPMN. Fine needle aspiration (FNA) is an adjunctive pro-
cedure performed during EUS that is helpful in reaching 
a conclusive diagnosis as it allows the aspiration of cystic 
fluid or tissue collection of a nodule. The collection of 
cystic fluid by FNA allows to evaluate the CEA levels, 
cytology, and KRAS/GNAS mutation analyses, improv-
ing the diagnostic accuracy of EUS in differentiating 
malignant from benign PCN [22]. However, FNA is an 
invasive technique with a relatively low risk of complica-
tions, ranging from 0 to 5% [3, 5, 13, 23–25], but rarely 
may lead to death due to fatal acute pancreatitis [24]. Fur-
thermore, the use of FNA may be limited by some con-
traindications [6]. Intravenous administration of a contrast 
medium is another ancillary procedure during EUS avail-
able in the last decade. After basal B mode EUS scan of 
the pancreatic gland, the use of contrast medium consid-
erably increases the diagnostic resolution of the EUS in 
distinguishing malignant from not malignant PCNs on the 
basis of the enhancement of specific intra-cystic lesions 
[14–21]. Several studies [15–22] demonstrated that the 
CE-EUS is able to clearly detect well-known features 
indicating a malignant transformation, such as the vas-
cularity within the cystic wall, the presence of septations 
and mural nodule. Furthermore, CE-EUS in PCNs is able 
to distinguish a mural nodule from mucin plugs, allowing 
to discriminate when an FNA is indicated. Ohno et al. 
[4] distinguished four different types of the mural nodule 
(Table 3) of which type III and type IV were found to be 
strong predictors of malignancy, with an odds ratio of 
10.5. On the basis of this classification, the case presented 
here was diagnosed to be a PCN with a type III mural 
nodule. This finding allowed to diagnose a malignancy 
by CE-EUS, which was confirmed by histopathological 
examination of the surgical specimen.

Thus, imaging by CE-EUS may allow correct differen-
tial diagnosis of the PCNs and in some instances, like the 
case presented here, may induce to avoid an FNA, reduc-
ing the risk of adverse events and costs.

In conclusion, our case confirms the crucial role of the 
CE-EUS in the assessment of PCNs for revealing the pres-
ence of malignant features. As providing crucial findings 
in the decision-making process in patients with PCNs, the 
CE-EUS seems to be particularly helpful when FNA is not 
available or contraindicated.

Table 1  Classification of pancreatic cystic lesions according to Euro-
pean Study Group on cystic tumours of the pancreas. Modified from 
Ref. [4]

Epithelial neoplastic Non-epithelial neoplastic

Mucinous
 Intraductal papillary mucinous 

neoplasm
Benign non-epithelial neo-

plasm (e.g., lymphangioma)
 Mucinous cystic neoplasm Malignant non-epithelial neo-

plasm (e.g., sarcomas)
Non Mucinous
 Serous cystic neoplasm
 Serous cystadenocarcinoma
 Cystic neuroendocrine tumour 

G1–2
 Acinar cell cystadenoma
 Cystic acinar cell carcinoma
 Solid pseudopapillary neoplasm
 Accessory-splenic epidermoid cyst
 Cystic hamartoma
 Cistyc teratoma
 Cystic ductal adenocarcinoma
 Cystic pancreatoblastoma
 Cystic metastatic epithelial neo-

plasm

Epithelial non-neoplastic Non-epithelial non-neo-
plastic

Lymphoepithelial cyst Pancreatitis-associated 
pseudocyst

Mucinous non-neoplastic cyst Parasitic cyst
Enterogeneous cyst
Retention cyst/dysontogenetc cyst
Peri-ampullary duodenal wall cyst
Endometrial cyst
Congenital cyst

Table 2  Risk of malignancy in epithelial mucinous and non-muci-
nous pancreatic cystic neoplasms according to location and pheno-
type. Data from Refs. [3–8]

Type Risk of malignancy

Intraductal papillary mucinous neoplasm 33–60%
 Duct involvement
  Side branch 25.5
  Main brunch 33–60
  Mixed 33–60

 Phenotype
  Gastric Low
  Intestinal Moderate
  Pancreatobiliary/oncocytic High

Serous cystic neoplasm –
Solid pseudopapillary neoplasm 10–16%
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