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Abstract 
Intraductal papillary mucinous tumors (IPMTs) are benign and malignant lesions that arise from the epithelial lining of main pancreatic duct 
and/or branch pancreatic ducts, with excessive mucin production (especially hyperplastic/adenomatous variety). Based on the degree of 
cytoarchitectural atypia on microscopic examination, IPMTs are classified as benign, borderline, carcinoma in situ and invasive tumors. 
Imaging examinations are very important to establish the diagnosis. Two or more tests are usually required. Transabdominal ultrasound, 
endoscopic ultrasound, computed tomography, magnetic resonance cholangiopancreatography and endoscopic retrograde cholangio-
pancreatography have been used for the diagnosis of IPMTs. The correct diagnosis, achieved until recently only with endoscopic 
retrograde cholangiopancreatography, can be currently obtained with non-invasive imaging modalities, particularly computed tomography 
and magnetic resonance imaging. Confirmation of the diagnosis requires, however, endoscopic-ultrasound fine-needle aspiration biopsy, 
followed by cytological or microhistological exams. The natural evolution of IPMTs is still not clear and the management is consequently 
still evolving. 
Keywords: intraductal papillary mucinous tumors, transabdominal ultrasound, endoscopic ultrasound, computed tomography, 

magnetic resonance cholangiopancreatography, endoscopic retrograde cholangiopancreatography. 

 Introduction 

Intraductal papillary mucinous tumors (IPMTs) are 
benign and malignant lesions arising from the epithelial 
lining of main pancreatic duct (MPD) and/or branch 
pancreatic ducts (BPD), being characterized by excessive 
mucin production (especially hyperplastic / adenomatous 
variety). IPMTs are a subdivision of mucin producing 
tumors along with mucinous macrocystic neoplasms [1]. 

IPMTs are divided into benign (adenomatous), low-
grade malignant (borderline) and malignant (noninva-
sive carcinoma in situ or invasive cancer), with a wide 
spectrum of histopathologic changes [2]. Although 
IPMTs are considered important precursors of invasive 
carcinoma of the pancreas, the natural history of these 
cystic neoplasms is currently unclear, with a slow rate 
of progression from adenoma to carcinoma [3]. 

Ultrasonography (US), computed tomography (CT), 
magnetic resonance (MR), magnetic resonance chol-
angiopancreatography (MRCP), endoscopic retrograde 
cholangiopancreatography (ERCP) and endoscopic 
ultrasound (EUS) have been used for the diagnosis of 
IPMTs. The correct diagnosis, achieved until recently 
only with ERCP, can be currently obtained with non-
invasive imaging modalities, particularly CT and MR 
imaging [4]. EUS and EUS-guided fine needle 
aspiration with cytology examination recently become 
the procedures of choice to confirm the tissue diagnosis 
(Figure 1) [3]. 

 
Figure 1 – Cytological exam: mucinous columnar 
cells and high mucin content (May-Grünwald–
Giemsa stain, 200×). 

 Epidemiology, pathology and clinical 
issues 

IPMTs are seen predominantly in older patients 
(peak age 60 to 70 years) and are slightly more common 
in males [5]. Other studies concluded that there is no 
gender predilection. Although, these tumors were 
previously considered rare, an increased awareness, as 
well as the widespread use of state of the art imaging 
tests (US, helical CT and MRI) lead to a high number of 
patients being diagnosed and treated [6]. 
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Over 95% of epithelial tumors of pancreas are solid 
ductal adenocarcinomas. The remaining ones are repre-
sented by serous cystadenomas, mucin producing forms 
(mucinous cystic neoplasms and IPMTs), cystic endo-
crine tumors, solid pseudopapillary neoplasms and other 
rare tumors [6]. Pancreatic cystic neoplasms usually 
represent less than 5 to 10 percent of all pancreatic neo-
plasms [2, 3, 6]. Mucin producing tumors should be 
considered in the differential diagnosis of every cystic 
lesion in the pancreas, due to their pre-malignant 
potential [7]. There are two types of mucin producing 
tumors: mucinous cystic neoplasms (cystadenomas and 
cystadenocarcinomas) and IPMTs [6]. Mucinous cystic 
neoplasms do not communicate with the pancreatic 
ductal system, whereas IPMTs characteristically com-
municate with the ductal system [8]. 

Mucin producing tumors comprise a spectrum of 
cyst and papillary formation; some cases are almost 
exclusively cystic and others are predominantly papi-
llary [9]. The unique papillary epithelium arises from 
the ductal epithelium, while mucinous cystic neoplasms 
are composed of discrete individual cysts lined with 
mucin-producing cells in a columnar epithelium [6]. As 
a category, IPMTs have been delineated from mucinous 
cystic neoplasms, which are characterised by a dense 
mesenchymal ovarian-like stroma [10]. Based on the 
degree of cytoarchitectural atypia on microscopic exa-
mination, IPMTs are classified as benign (adenoma), 
borderline, carcinoma in situ and invasive tumors. 

Differential diagnosis between various malignant 
characteristics is difficult [11]. The degree of dysplasia 
ranges from mild to moderate to severe (carcinoma in 
situ) and the foci of early malignancy may be evident as 
intraductal mural nodules. Invasive carcinoma is seen in 
approximately 30 to 50 percent of the resected cases and 
determines a poor prognosis, as well as the presence of 
lymph node metastasis and vascular invasion [12]. The 
mucinous material distends the duct system produ- 
cing an apparently multiloculated mass [3], while the 
surrounding pancreatic parenchyma is atrophied, thus 
becoming a “pseudocapsule” of the mass. The dilated 
duct may be found in only a part of the gland or may 
involve the entire duct system [5]. The most notable 
imaging characteristics of IPMT relate to the large amount 
of mucin it produces and the resulting impaction, 
obstruction and dilatation of the pancreatic ducts. 

Two types of IPMT are described: main duct type 
(MDT-IPMT) and branch duct type (BDT-IPMT) [3]. 
Branch duct type is usually benign, while main duct 
type and mixed type tumor may be malignant [13].  
A combined type IPMT affects both the MPD and the 
branch duct. IPMTs are typically located in the head and 
uncinate process, but distal forms affecting the body and 
tail of the pancreas are also described [14]. 

Pathogenesis of these tumors is unclear, but several 
molecular abnormalities were described, including  
K-ras mutations, p53 overexpression, Dpc4 expression, 
MUC2 and MUC5 mucin mRNA overexpression [3, 5]. 
The frequency of these mutations increases with higher 
degrees of dysplasia in the neoplasms [15]. 

Most pancreatic cystic neoplasms are asymptomatic, 
being discovered during US or CT examinations with 

other indications [6]. The patients may be symptomatic, 
with recurrent acute pancreatitis, chronic abdominal 
pain, nausea or vomiting and jaundice, indicating a 
lesion that obstructs the biliary or pancreatic ducts. The 
clinical symptoms and signs of IPMT are due to the 
gradual distension of the excretory duct that is induced 
by the hypersecretion of mucin. The impaired outflow 
of pancreatic juice may cause pain and produces  
the laboratory test abnormalities of pancreatitis [16]. 
Advanced IPMTs with invasive carcinoma have a simi-
lar clinical presentation with pancreatic ductal adeno-
carcinoma, including intractable pain, weight loss and 
progressive jaundice. In these stages IPMT share similar 
clinico-pathological characteristics with pancreatic 
ductal carcinoma, including sex and age distribution and 
location within the pancreas [17]. 

The natural evolution of IPMTs is still not clear and 
consequently the management is still evolving [3]. It is 
believed that IPMTs of the pancreas are slow-growing 
tumors because patients with IPMT often have a long 
history of chronic pancreatitis-like symptoms [11]. Most 
of the papers report a mean time of progression for 
IPMTs ranging from 5.5 to 6.9 years [18], but the 
evolution may be faster, with major imaging changes. 
All suspected IPMTs should be resected, due to the 
malignant potential. Several factors should be taken into 
consideration when deciding a surgical intervention that 
carries a risk of significant morbidity and mortality. 
These factors include the patients’ age and symptoms, 
the degree of surgical risk, as well as the location and 
size of the tumor. Some authors consider that the BDT-
IPMT represents a subset of patients with distinct 
features and a lower malignant potential that may not 
require surgical management. 

 Imaging assessment 

Imaging examinations are very important to esta-
blish the diagnosis. Usually two or more tests are requi-
red [6]. Imaging can reveal the papilla within the duo-
denal lumen, the main pancreatic duct, the cystic lesion, 
the communication between the main pancreatic duct 
and the cystic lesion, the papillary projection into the 
main pancreatic duct or the cystic lesion, and the infil-
tration within the pancreatic parenchyma or other organs 
[4]. Transabdominal ultrasound and computed tomogra-
phy scanning show cystic pancreatic lesions and/or 
dilatation of the main pancreatic duct or side branches 
[7]. However, these changes are nonspecific, and cannot 
differentiate IPMTs from severe chronic pancreatitis, 
pancreatic pseudocysts or other cystic neoplasms. The 
presence of a communication between the main 
pancreatic duct and the cystic lesion is also one of the 
most reliable findings for the diagnosis of IPMT on CT, 
MRCP, and ERCP, because serous cystadenoma and 
mucinous cystic tumors do not usually communicate 
with the main pancreatic duct. Although pseudocysts 
often communicate with the main pancreatic duct, the 
size of the communicating duct is small. Visualization 
of a communicating duct on helical CT, dynamic MR 
imaging and MRCP is probably more specific for this 
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entity because the visualized communicating duct is 
more than 2 mm in diameter [4]. 

Transabdominal ultrasound may reveal one or 
multiple cystic pancreatic masses or ductal dilatations; 
however, echogenic mucin may make the tumor indis-
tinguishable from the surrounding pancreatic parenchy-
ma. Intraoperative sonography allows superior visuali-
zation of the pancreaticobiliary system and facilities 
identification of cystic lesions and mural nodules [19] 
(Figure 2). 

 
Figure 2 – Transabdominal ultrasound image of the 
pancreatic body: dilated pancreatic duct, with cystic 
aspect; atrophy of the pancreatic parenchyma. 

Endoscopic ultrasound (EUS) has a high sensitivi-
ty and specificity for the detection of IPMTs, demons-
trating a focal or diffuse dilatation of the main pancreas-
tic duct, accompanied by mural nodules and pancreatic 
parenchyma atrophy [20, 21] (Figure 3). Diagnosis of 
IPMN includes the absence of parenchymal criteria of 
chronic pancreatitis, as well as dilatation of the main 
pancreatic duct, the presence of cysts and pancreatic 
atrophy.  

 
Figure 3 – EUS: better delineation of the cysts; the 
presence of a mural nodule inside one of the cysts. 

EUS is also helpful for the differentiation between 
benign and malignant lesions [22]. The most suggestive 
characteristics of malignancy are a dilated main pancre-
atic duct (>10 mm), dilated side branches (>4 mm) with 
irregular septa and the presence of mural nodules 
(>10 mm). 

EUS has the additional advantage of tissue sampling 
through EUS-guided fine needle aspiration (EUS-FNA) 
of intraductal mural nodules and pancreatic juice from 
the dilated pancreatic duct, with conventional cytolo-

gical evaluation, as well as tumor markers (K-ras muta-
tion, telomerase activity, etc.) [15, 23, 24]. 

Computed tomography shows a collection of small 
cysts. The cyst size, the presence of associated MPD 
dilatation, and the presence of a filling defect within the 
lesion have been reported to be indicators of malign-
ancy. In several cases, branch duct type IPMT did show 
tumor enlargement or an increase of associated MPD 
dilatation or filling defects within the tumor, but these 
changes are seen infrequently and occur over a relati-
vely long period of time [25]. Cystic lesion is conti-
guous with dilated MPD on CT with contrast (Figure 4). 

 
Figure 4 – Helical CT: the dilated main pancreatic 
duct, with several cysts communicating with the duct. 

In general, patients with main duct IPMT present at 
a later age than patients with chronic pancreatitis. 
Unlike typical chronic pancreatitis patients, patients 
with IPMT have mucin distending the distal duct, which 
on CT often results is an enlarged, bulging papilla 
projecting into the duodenal lumen. 

CT without contrast shows: 
▪ lobulated cystic lesion (“grape-like” clusters or 

tubes and arcs) at the branch pancreatic ducts; 
▪ markedly dilated tortuous main pancreatic duct; 
▪ punctate calcifications may be associated; 
▪ combined type: cystic lesion with grossly dilated 

main pancreatic duct. 
CT with contrast shows: 
▪ BPD: thin, irregular, peripheral ring-enhancing 

multicystic lesion; bulging ampulla at duodenal sweep 
with thin rim enhancement; 

▪ MPD non-enhancing, dilated, tortuous MPD; 
▪ Combined type: cystic lesion contiguous with 

dilated MPD [1]. 
While, in the past, MR imaging had a limited role in 

the evaluation of pancreatic diseases because of limited 
spatial resolution, recent studies have indicated that 
breath-hold half-Fourier acquisition single-shot turbo 
spin-echo MRCP with a body phased-array coil allows 
high quality imaging of the pancreaticobiliary system 
and is useful for the evaluation of the IPMT. The use of 
the dynamic gadolinium-enhanced MR imaging with 
breath-hold T1-weighted fast low-angle shot technique 
avoids respiratory artifacts and is expected to provide a 
higher contrast resolution than CT, and has been useful 
for imaging the pancreas [4]. 

MRI/MRCP has been shown to be more effective 
than ERCP and CT in depicting the entire ductal system 
and demonstrating septa and mural nodules in patients 
with IPMT. The enlarged major papilla may be shown 
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to protrude into the duodenal lumen on MRI. The 
mucin-filled, dilated ducts show high T2 and variable 
T1 signal intensity that depends on the hydration of the 
mucin. MRCP has a high accuracy and shows the whole 
extent of ductal involvement in the cases where obstruc-
ting mucus prevents diagnostic opacification of the 
main pancreatic duct [26]. Main duct tumors can result 
in moderate dilation of the entire pancreatic duct to the 
level of the ampulla. Low signal intensity filling defects 
on MRCP sequences represent papillary projections or 
mural nodules; extracellular mucin tends to have signal 
intensity similar to that of pancreatic juice. Contrast is 
useful because mural nodules enhance whereas mucin 
does not. The detection of the mural nodules can help 
distinguish IPMT from focal duct dilation of chronic 
pancreatitis [27]. 

MRI/MRCP findings in main duct type: 
▪ moderate dilatation of mucin-filled main pancreatic 

duct; 
▪ enhancing papillary projections and mural nodules; 
▪ mural nodules and duct diameter >15 mm suggest 

malignancy. 
MRI/MRCP findings in side branch type: 
▪ communicates with normal caliber duct mural no-

dule, cyst >3cm, and main duct dilation suggest malign-
ancy; requires surgery; 

▪ lesion <2.5 cm with thin wall, no solid component, 
and normal main duct can be followed with imaging. 

Differentiation between benign and malignant IPMT 
is important. The reported predictive signs of malign-
ancy are numerous. Imaging arguments for malignancy 
include [28]: 

▪ MPD type or combined type lesions, 
▪ marked dilatation of the MPD (>10mm), 
▪ large mural nodules, 
▪ large tumors (greater than 3 cm), 
▪ irregularities of the ductal wall, 
▪ thickened septum-like structures. 
IPMTs demonstrate a macrocystic or microcystic 

pattern. The microcystic pattern consists of a cluster of 
1 to 2 mm cysts separated by thin septa, resembling a 
serous cystadenoma. Demonstrating a communication 
between the mass and the main duct suggests a 
diagnosis of an IPMT. The macrocystic form has a 
unilocular or multilocular architecture that can mimic a 
mucinous cystic neoplasm or pseudocyst [29]. MRCP 
demonstrates with high sensibility the comunication 
with the main pancreatic duct, which distinguishes 
IPMTs from a mucinous cystic tumor. IPMTs may 
contain enhancing papillary projection, which 
differentiates it from a pseudocyst (Figure 5). 

In the early stages of disease, the mass is small and 
lobulated and often eccentric in position with respect to 
the visualized or expected location of the main 
pancreatic duct. If the lesion seeds the main duct, the 
typical findings of main duct IPMT develop including 
diffuse main and side branch duct dilatation and bulging 
of the papilla into the duodenum. In general, the side 
branch lesions are associated with less aggressive 
histologic features [26]. 

 
Figure 5 – MRCP: multiple cysts communicating 
with the dilated pancreatic duct. 

With the advent of high-resolution cross-sectional 
imaging, small (<25 mm) cystic pancreatic lesions are 
not uncommonly detected when imaging is performed 
for clinical indication not referable to the pancreas. 
Although the differential diagnosis of a cystic lesion can 
be extensive, it has been suggested that the majority of 
these small lesions represent side branch IPMTs. 
However, a history of acute or chronic pancreatitis 
should be elicited to ensure that a lesion does not 
represent a small pseudocyst. An IPMT smaller than  
2.5 cm with a thin wall and normal appearing main 
pancreatic duct can be monitored safely by serial 
imaging. In one series of resected IPMTs, all side 
branch lesions that were less than 3 cm and lacked 
mural nodules were benign. If follow-up imaging shows 
growth, solid components, or main duct involvement, 
than surgical resection should be considered [26]. 

MRI and CT are both superior in evaluation of the 
invasion into the pancreatic parenchyma or other organs 
when designing the treatment method. The presence of 
an altered contour and enhancement of the pancreas 
suggesting invasion in the pancreatic parenchyma may 
be not depicted because of associated chronic pancreas-
titis in some patients [4]. 

ERCP was previously considered essential for the 
diagnosis and indicates dilatation of the main pancreatic 
duct or side branches, with filling defects from mucus 
plugs. The papilla is usually bulging with mucus oozing 
from the gapping orifice, this representing a specific 
finding (Figure 6) [28]. However, ERCP is an invasive 
procedure with an additional risk of morbidity and even 
mortality. ERCP findings include a bulging or patulous 
orifice of the papilla of Vater with secretion of mucin 
through this orifice, mucinous filling defects, and 
dilated main duct and side branches in the absence of an 
obstructing stricture. Thick mucus can prevent adequate 
evaluation of the ducts on ERCP. Reflux of contrast 
material due to an excess of mucin or an enlarged 
papillary orifice may hinder filling of the ductal tree [4]. 

Dilatation of the papilla of Vater caused by 
mucinous flow on ERCP examination may be observed 
at one time and yet not at another time in the same 
patient, because mucinous flow may vary during its 
natural course. Because the cystic mass observed in 
branch duct type IPMT is not the tumor itself but a 
collection of dilated branch ducts, the varying mucinous 
flow may alter the size of the cystic mass and the MPD 
caliber. It should be recognized that a decrease in tumor 
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size, while very uncommon in other neoplastic lesions, 
can occur in IPMTs [11]. 

 
Figure 6 – Duodenoscopic image of the proeminent 
papilla, with mucus oozing from the orifice (the same 
case). 

Delineation of ductal morphology through MRCP, 
as well as confirmation of diagnosis through EUS-FNA 
can obviate the need for ERCP in some cases. However, 
ERCP is still considered the gold standard of diagnosis 
showing a patulous papilla with visible mucin, ductal 
filling defects and diffuse or focal ductal dilatation [3]. 
Although, ERCP has the advantage of obtaining tissue 
specimens (aspiration cytology, brush cytology or 
pancreatic brush biopsies), it was largely supplanted by 
EUS-FNA as a minimally invasive technique [6, 23]. 
Moreover, ERCP can miss the diagnosis in the case of 
ductal obstruction by mucin plugs, as it was the case in 
one of our patients. 

 Pathology 

From a histopathological point of view, IPMT is a 
distinct form of intraductal pancreatic tumor, which, 
recently, has been defined and differentiated from other 
pancreatic neoplasms (especially from cystic mucinous 
neoplasms). In general, the histopathological features 
(either macroscopic or microscopic) of IPMTs depend 
on epithelial proliferation and mucinous secretion. 
Tumors, in which epithelial proliferation is prevalent, 
are especially solid lesions, predominant papillary, 
sometimes with mixed pattern papillar and cribriform, 
with variable degree of atypia depending on the size of 
pancreatic ducts affected. Therefore, cellular atypia is 
higher in case of involving the main than the secondary 
pancreatic ducts [30, 31]. Tumors, in which mucinous 
secretion is prevalent, are predominantly cystic lesions, 
with many cystic dilated ducts. Microscopically, these 
cysts are lined by secretory, columnar epithelium with a 
high degree of differentiation, sometimes in association 
with a minimal proliferation of neuroendocrine cells 
[32]. Because of these aspects, most of the authors 
recommend that the tumors should be called intraductal 
pappilary mucinous neoplasms (IPMN), the term of 
carcinoma being used only for the tumors with an 
invasive component [33]. Other authors recommend the 
use of the term pancreatic intraepithelial neoplasia 

(PANIN) for all noninvasive proliferative ductal lesions 
[34]. 

The diagnosis of IPMT is based on cytological 
examination before surgical procedures, followed by 
histopathological exam on the excised tumour. The 
differentiation of IPMN from mucinous cystic tumours 
is extremely difficult on cytology. That is why for 
cytodiagnosis these two types of tumors are included 
under the term mucosecretory cystic neoplasia. It is 
very important to make an early diagnosis of such a 
tumor because in about 30% of cases there is an 
invasive underlying component, which can be distin-
guished only after surgical procedure [35]. The presence 
of thick and very abundant extracellular mucus in case 
of the pancreatic aspirated material is strongly suggest-
ive for mucosecretory cystic neoplasia. On Giemsa 
stained smears, mucus will appear as red-bluish or 
metachromatic, and on Papanicolaou stains, it will have 
a variable color from blue-green to orange [36]. 

In IPMTs, cystic walls may be lined by gastric, 
pancreaticobilliary or intestinal type epithelium, and the 
aspect of the cells and the cellularity of the material 
obtained by fine needle aspiration depends on the type 
of epithelial cells and the grade of the two types of 
tumors respectively. Therefore, in low-grade tumors the 
smears are paucicellular, with minimal atypia on 
glandular cells. In high-grade tumors, the cellularity of 
the smears and cellular atypia are higher (Table 1). 
Papillary structures are rarely distinguished on smears, 
usually accompanying high-grade lesions. 

Table 1 – The cytological features of IPMN (modified 
from Chhieng DC and Stelow EB, 2007 [36]) 

Cytological 
features IPMN 

Extracellular 
material 

Thick, viscous (“colloidal”) mucus; may be 
present an inflammatory exudate or necrotic 
debris, especially in high-grade lesions. 

Cellularity Variable. 

General 
cytomorphology 

Mucinous epithelium varying with grade of 
the lesion. Cellular sheets are more common 
with lower grade lesions, while three-
dimensional clusters and single cells are 
more frequent in higher grade lesions. 

Individual 
cytomorphology 

Papillary groups and cells with intestinal 
differentiation. 

The differential diagnosis of these tumors is made 
first of all with cystic mucinous neoplasms. The criteria 
of differentiation consist in the fact that cystic mucinous 
neoplasms are more frequent in women, the cysts do not 
communicate with the canalicular system and tumoral 
stroma is highly cellular looking like ovarian stroma. 

From the immunohistochemical point of view, the 
canalicular epithelial cells show positive immunostai-
ning for simple epithelia cytokeratins – cytokeratins 8, 
18 and 19. Very important in differentiation of IPMT is 
the expression of mucin-associated glycoproteins. Thus, 
it has been observed that the expression pattern of 
mucins is heterogenous, suggesting the existence of 
many more tumoral subtypes [37]. Gastric different-
iation tends to be more prominent in noninvasive types, 
being distinguished by a positive immunostaining for 
MUC5AC mucin. However, these tumors do not express 
gastric mucin MUC1, whereas MUC2 mucin is diffusely 
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expressed by tumoral epithelial cells [38]. When IPMT 
become invasive, expression of MUC1 is positive. This 
aspect is very important in differentiating IPMTs from 
ductal adenocarcinomas, which express intense and 
diffuse MUC1 within in situ and invasive component 
and do not express MUC2 mucin [39, 40]. In the same 
time, tumour progression is suspected by an intense 
increase of MYC protein expression [41]. Another 
important immunohistochemical aspect used in the 
differential diagnosis of IPMT is represented by a posi-
tive expression of estrogen and progesterone receptors 
into the tumoral stroma, either in males or females, and 
lack of their expression in IPMTs. 

The evolution of IPMT is toward slow extension in 
the pancreatic canalicular system, with progression in 
invasive ductal adenocarcinomas; the invasive compo-
nent might have different microscopic patterns inclu-
ding colloid or mucinous pattern [42]. The prognosis 
depends on the presence and extension of the invasive 
component, but generally is better than the prognosis of 
classical ductal invasive adenocarcinomas. 

Patients with IPMTs are either asymptomatic or they 
have a long history of recurrent acute pancreatitis or 
symptoms that mimic chronic pancreatitis. Radiological 
differentiation of these neoplastic cystic lesions from 
pancreatitis is very important, but transabdominal ultra-
sonography and CT scanning yield only non-specific 
informations, because the distended duct can mimic the 
ductal dilatation of chronic pancreatitis. MRCP and 
ERCP are complementary studies that are helpful in the 
diagnosis and follow-up of patients with IPMTs. EUS 
with the addition of EUS-FNA has the additional 
advantage of tissue sampling and characterization by 
cytology, microhistology or tumor markers, being 
currently considered the examination of choice for the 
initial diagnosis, staging, as well as follow-up of these 
patients. The role of EUS and EUS-FNA was recently 
emphasized as the method of choice for mini-invasive 
diagnostic and staging, providing also further details of 
the morphologic features and replacing ERCP for tissue 
sampling, with aspiration of both the fluid from the 
dilated pancreatic duct, as well as solid components 
(intramural nodules, cyst wall, etc.). 

In the diagnosis of pancreatic IPMTs it is important 
to visualize not only the main pancreatic duct and cystic 
lesions, but also the communicating duct and the papi-
llary projection in the duct. Branch duct type pancreatic 
IPMTs are slow growing and may be followed-up 
without surgical procedure, if the tumor has no associ-
ated MPD dilatation or filling defect within the tumor. It 
should be recognized that a branch duct type IPMT 
might even decrease in size during its natural course. 

Imaging of IPMT is extremely important not only to 
identify the tumor but also to suggest the most appro-
priate therapeutic strategy in relation to the extension of 
the lesion and the differentiation between benign or 
malignant IPMTs. Imaging is also extremely important 
in the follow-up of patients with IPMTs not submitted 
to surgical interventions. Transabdominal US, EUS, 
helical CT and MRCP can all reveal the progression of 
these lesions. 
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