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ABSTRACT 
Objectives: The aim of this study was to estimate the prevalence of coincidentally found intraductal papillary 
mucinous neoplasms (IPMNs) and assess their features with magnetic resonance cholangiopancreatography 
(MRCP) imaging. 
Methods: The prevalence of incidentally detected IPMN was evaluated in 951 patients who underwent MRCP 
examination for various indications. MRCP images were assessed to analyze the number, size, location, and 
internal structure of lesions in patients with IPMN. Furthermore, the association between IPMN prevalence 
and age and gender was evaluated. 
Results: IPMN was detected in 102 (10.7%) of 951 patients. Solitary IPMNs were located in different parts 
of the pancreas: in the uncinate process in 8 (7.8%), in the head and neck in 19 (18.6%), in the corpus in 10 
(9.8%), and in the tail in 7 (6.9%) patients. IPMN was multiple in 58 (56.9%) patients. IPMN was identified 
in 41 (6.18%) patients under 65 years and 61 (21.18%) patients over 65 years, and the variance was statistically 
substantial (p < 0.001). IPMN diameter was 7.22 ± 4.3 mm in patients under 65 years and 9.21 ± 4.74 mm in 
those over 65 years, which was statistically significant (p = 0.048). Patients who were older were more likely 
to have multiple IPMNs (p = 0.010).  
Conclusions: IPMNs increase in frequency, quantity, and size with age. MRCP is the most essential sequence 
for determining main pancreatic duct (MPD) involvement or communication, a critical finding for diagnosis. 
Since MRCP is capable of screening patients at very short intervals, it may be utilized for follow-up imaging 
in IPMN patients. 
Keywords: Intraductal papillary mucinous neoplasm, pancreatic duct, pancreatic cystic lesion, magnetic res-
onance cholangiopancreatography 
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Cystic neoplasms of the pancreas are rare, com-
prising approximately 10% of pancreatic cysts 

and 1% of pancreatic carcinomas [1, 2]. As a conse-
quence of developments in imaging technology, in-

cluding computed tomography (CT), ultrasonography 
(USG), and magnetic resonance imaging (MRI) with 
magnetic resonance cholangiopancreatography 
(MRCP), they are one of the most commonly observed 
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pathologies [3-8]. Pancreatic cystic neoplasms encom-
pass an extensive spectrum of genetic, inflammatory, 
and malignant etiological factors [9].  
      Given the possibility of malignancy in these cystic 
neoplasms, accurate diagnosis and treatment are crit-
ical. Nonetheless, little data is available regarding its 
occurrence and clinical relevance in the general pop-
ulace. Intraductal papillary mucinous neoplasm 
(IPMN) is one of the cystic neoplasms that is a pre-
cancerous mass of the pancreas [10-12]. IPMN has 
been divided into branch duct (BD-IPMN) and main 
duct (MD-IPMN) types depending on the site of the 
affected pancreatic duct [13, 14]. Consequently, indi-
viduals with a branch duct IPMN are frequently di-
rected to monitoring programs, and surgery is 
suggested when follow-up findings imply the devel-
opment of high-grade dysplasia or malignancy. After 
a 5-year observation period, it is suggested that the 
surveillance of asymptomatic patients with IPMNs 
that have not changed or have changed only moder-
ately should be terminated [15-17].  
      Increasing data indicate that carcinoma progres-
sion in individuals with IPMNs occurs by two primary 
routes: de novo pancreatic ductal adenocarcinoma 
(PDAC) or arising from IPMN [18, 19]. On the basis 
of imaging features and/or pathological analyses, these 
carcinomas are distinguished clinically.  
      Few studies have been conducted to determine the 
prevalence of IPMNs to date. The objective of our 
study was to determine the prevalence of incidentally 
detected IPMN and their evaluation based on gender, 
age, size, location, and internal structure. 
 
 
METHODS 
 
Patient Data 
Our institution's Ethics Committee approved this ret-
rospective research (approval number: 2023/36). The 
patient files were examined for those who underwent 
MRCP examinations with different clinical indications 
between August 2020 and November 2022. The fol-
lowing were the inclusion criteria for the research: Pa-
tients with (a) MRCP imaging; (b) pancreatic cystic 
lesions and imaging results consistent with IPMN; (c) 
no known pancreatic cyst; and (d) adequate image 
quality for optimal evaluation.  
      The search turned up a sum of 1011 patients. 10 

patients under 18 years of age; 5 patients with a con-
nection between the cyst and the main pancreatic duct 
that could not be clearly established; 24 patients 
known to have a pancreatic cyst; 18 patients for whom 
the quality of the image was inadequate for assess-
ment; and 3 patients with main duct IPMN (Fig. 1) 
were not included in the research. The investigation 
included 951 patients, 569 females, and 382 males 
with a mean age of 56.43 ± 15.07 years and a range of 
31-85 years.  
 
MRI Examination  
      A 3.0-T MR unit (Verio; Siemens Medical Solu-
tions, Erlangen, Germany) was used to perform MRI. 
Thin-section turbo spin-echo T2-weighted (TSE) im-
ages were acquired in the axial, coronal, and sagittal 
planes (20 slices; thickness: 4 mm; TR/TE: 7800/150 
ms; the amount of signals obtained: 2; resolution: 0.6 
mm × 0.8 mm). Prior to the MRI scan, patients had to 
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Fig. 1. Main duct intraductal papillary mucinous neoplasm 
in a 57-year-old male patient. (a) Coronal T2W, (b) axial 
T2W, and (c) MRCP images show dilatation of the main pan-
creatic duct without any stone or mass (white arrows). Ac-
companying dilatation is observed in the common bile duct 
in MRCP maximum intensity projection (MIP) image (d). 
The histopathology of the lesion was compatible with the 
main duct intraductal papillary mucinous neoplasm after 
surgery
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fast for a minimum of six hours. At least six T2-
weighted MRCP sequences, comprising coronal and 
sagittal planes, were taken during breath-holding using 
the quick SE technique. For 3D MRCP, a 3D fast-re-
covery turbo SE sequence was performed. Data was 
transmitted to a personal computer, where maximum 
intensity projection was used to recreate 3D MRCP 
images.  
 
Image Analysis  
      All scans were assessed by a radiologist with 
seven years of hepatopancreatobiliary system MRI in-
terpreting expertise, who was unaware of whether 
there was a cystic lesion in the pancreas. In patients 
with IPMN, the number, size, location, and internal 
structure of the lesions were analyzed using MRCP 
images. In addition, the association between IPMN 
frequency and age and gender was investigated.  
 
Statistical Analysis  
      With the aid of the SPSS 25.0 software, statistical 

analyses were conducted. Using histograms and the 
Kolmogorov-Smirnov test, it was determined whether 
the variables followed a normal distribution. Descrip-
tive statistics use mean, standard deviation, median, 
and IQR values. The Pearson Chi-Square Test was uti-
lized to evaluate independent parameters. Between the 
two groups, nonparametric variables were analyzed 
using the Mann-Whitney U test. Statistical signifi-
cance was accepted when the p value was below 0.05.  
 
 
RESULTS 
 
The research included 951 patients with a mean age 
of 56.43 ± 15.07 years, consisting of 382 males and 
569 females. There were 663 patients under the age of 
65 and 288 patients older than 65. There was no sta-
tistically significant difference in the incidence of 
IPMN between young and elderly patients based on 
gender (p = 0.306).  
      In our study, IPMN was detected in 102 (10.7%) 
of 951 patients. MRCP indications were choledo-
cholithiasis in 506 (53.2%) patients, pancreatitis in 93 
(9.8%) patients, malignancy in 348 (36.6%) patients, 
and biliary duct injury in 4 (0.4%) patients.  
      The mean tumor diameter was 8.51 ± 4.63 mm for 
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Fig. 2. Branch duct intraductal papillary mucinous neoplasm 
in a 60-year-old female patient. Coronal T2W (a) and axial 
T2W (b) images show a hyperintense lesion in the head of the 
pancreas (white arrows). The MRCP (c) image reveals the 
connection between the lesion and the main pancreatic duct 
(white arrow). The MRCP-MIP image displays the pure con-
tent of the cyst (d)

"
! !
Fig. 3. Branch duct intraductal papillary mucinous neo-
plasms in a 51-year-old female patient. Coronal T2W (a) and 
axial T2W (b) images show hyperintense lesions containing 
multiple septa in the corpus and tail of the pancreas (white 
arrows). The MRCP images (c, d) demonstrate the connection 
between the lesions and the main pancreatic duct (white ar-
rows). In the contrast-enhanced sequences, contrast enhance-
ment is observed in the septa of the cysts
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IPMNs. While IPMN was solitary in 44 (43.1%) pa-
tients, it was multiple in 58 (56.9%) patients. Eight 
(7.8%) patients had solitary IPMNs in the uncinate 
process, 19 (18.6%) patients in the head and neck of 
the pancreas, 10 (9.8%) patients in the corpus of the 
pancreas, and 7 (6.9%) patients in the tail of the pan-
creas. In 58 (56.9%) patients, IPMN was multiple and 
localized in different parts of the pancreas. In 98 
(96.1%) patients, the internal structure of IPMN was 
pure (Fig. 2), whereas 4 (3.9%) patients exhibited a 
complicated appearance with septations (Fig. 3) (Table 1).  

      IPMN was detected in 41 patients under the age 
of 65 (6.18%) and in 61 patients over the age of 65 
(21.18%) and there was a statistically significant dif-
ference (p < 0.001). In the group of patients under 65 
years of age, the mean diameter of the IPMN was 7.22 
± 4.3 mm, whereas it was 9.21 ± 4.74 mm in the group 
of patients over 65. This variance was statistically sub-
stantial (p = 0.048). In the older patient group, the 
number of IPMNs was higher than in the younger co-
hort, and they tended to be multiple in the older patient 
group (p = 0.010) (Table 2). 
 
 
DISCUSSION 
 
The frequency of coincidental pancreatic IPMNs has 
grown recently as a result of technological advance-
ments in imaging. However, their incidence has not 
been thoroughly investigated. In our research, we col-
lected data from patients who underwent MRCP, the 
most effective method for investigating incidental 
IPMNs.  
      Several investigations have examined the pancre-
atic cystic neoplasm prevalence to date, with reported 
rates ranging from 0.2% to 36.0% [6-9, 20]. According 
to our research, this rate was 10.7%. IPMN is the most 
prevalent cystic pancreatic neoplasia (70%) and may 
be malignant and multiple. IPMN can exhibit a whole 
range of histologic alterations, with a variable inci-
dence between BD-IPMN and MD-IPMN [21, 22]. 
Based on its localization, there are three morphologi-
cal forms of IPMN: the MD-IPMN, the BD-IPMN, 
and the mixed type. Malignancy rates are considerably 
greater for MD-IPMN and mixed types and lower for 
BD-IPMN [23].  
      IPMN is typically seen in asymptomatic individ-
uals, has a median age of diagnosis of 60 years old, 
and disproportionately affects males compared to fe-
males. However, in this research, no significant differ-
ence was found in terms of gender in the incidence of 
IPMN. On imaging, mucin secretion causes cystic 
ductal segment dilatation in IPMN. MRI is the most 
effective tool for defining IPMN, and MRCP is the 
most essential sequence for evaluating MPD commu-
nication or involvement, which are key points for 
IPMN identification [21].  
      Without obstruction, MD-IPMN can cause diffuse 
or segmental MPD dilatation (> 5 mm). In diffuse 

906               The European Research Journal   Volume 9   Issue 5   September 2023

!

!"#$%&'(&)*+,*+-.&,%/%0/%,&*+&/1%&2345&
%6"7*+"/*8+!
"#$%$&'(%)*')&*! +$'$!
,-(!./($%*0!.1($2!3!4+0!.%$2-(0! !"#$%&'&(!#)*&

+%(,-!.&

4(5! "
/012& %-3&+$)#3.&

425012& !"6&+!6#-.&

67$2')'/!89!:$')(2'*!;)'#!<=>?@!2!.A0! ()3&+()#*.&

>B"=!)2C)&$')82*@!2!.A0! &

78912:9;891<=8<0><>& !)"&+!%#3.&

?0@;A20=<=<>& 6%&+6#-.&

/01<B@0@;C& %$-&+%"#".&

D<1<0AC&:E;=&<@FEAC& $&+)#$.&

67$2')'/!89!<=>?@!2!.A0! &

G91<=0AC& $$&+$%#(.&

/E1=<H12& !-&+!"#6.&

D8&$')82!89!<=>?@!2!.A0! &

I@;<@0=2&HA9;2>>&9J&H0@;A20>& -&+*#-.&

K20:&0@:&@2;L&9J&=82&H0@;A20>& (6&+(-#".&

79AHE>&9J&=82&H0@;A20>& ()&+6#-.&

M0<1&9J&=82&H0@;A20>& *&+"#6.&

/E1=<H12& !-&+!"#6.&

<2'(%2$E!*'%7&'7%(!89!'#(!<=>?@!2!.A0! &

?EA2& 6-&+6"#(.&

795H1<;0=2:& $&+%#6.&

F718%!C)$1('(%!.110!.1($2!3!4+0!
.%$2-(0!

-#!(&'&$#"%&

+%,%3.&

!"#$% &% '()*+,-.% /+01*(*.+% .213(*)-14(*./+(,1)/(4256

7$!8% &% -*,/(9:.,(3% 4(4-33(/5% ':.-*1:0% *+143(0'6% ;<% &

0,(*9(/9%9+=-(,-1*%



Eur Res J 2023;9(5):903-909 Nalbant

MD-IPMN, MPD dilatation is more homogenous with 
regular margins, helping to differentiate from chronic 
pancreatitis. In diffuse MD-IPMN, the MPD enlarge-
ment is more symmetrical and has uniform outlines, 
distinguishing it from chronic pancreatitis [24]. 
Parenchymal atrophy is typically observed in MD-
IPMN. Segmental MD-IPMN can spread through 
MPD if left untreated [25, 26]. Diffuse or segmental 
dilatation of branch ducts and MPD is a hallmark of 
mixed-type IPMN. Conversely, BD-IPMN may cause 
MPD dilatation due to mucin overproduction, thereby 
imitating mixed-type IPMN [27].  
      BD-IPMN manifests as a multifocal or unifocal 
cystic lesion that communicates with the main pancre-
atic duct. Cysts may be multi- or unilocular, with di-
ameters varying from a few millimeters to a few 
centimeters; they are frequently grouped in clusters 
like clusters of grapes; and they are typically separated 
by small septa, which enhance after contrast injection 
[28]. The demonstration of communication with the 
MPD is essential for BD-IPMN diagnosis; hence, a 
high-quality MRCP is the most crucial step in the en-
tire imaging procedure [29].  
      IPMN has a varied malignant potential; hence, the 
Fukuoka consensus was published with two-tiered ma-
lignancy prediction categories. The first tier consists 
of "worrisome features," a set of diagnostic observa-
tions indicating that the mass may progress to malig-
nancy. EUS is needed to risk-strategize the lesion, and 
follow-up is required. The second tier is "high-risk 
stigmata," which signal the lesion may be cancerous 

and require surgical excision if the patient is eligible 
[14]. To summarize the 2017 Fukuoka revised consen-
sus on the management of IPMN, patients with high-
risk stigmata must have excision if physically 
possible; patients with worrisome features require ad-
ditional workup; and individuals without either need 
follow-up at varied periods based on the dimensions 
of the biggest cyst [14].  
      In patients with IPMN, terminating or extending 
monitoring may be risky due to the persistent risk of 
concurrent PDAC [30]. In the research of 197 patients 
with IPMN and other cystic pancreatic lesions, Tada 
et al. found that the IPMN group is "at high risk" of 
advancing to pancreatic cancer, with a frequency that 
is 22.5 times greater than the estimated population 
mortality [10]. In a research study of 130 cases on sur-
veillance following pancreatic resection for IPMN, He 
et al. [31] found that after 1, 5, and 10 years, the prob-
ability of PDAC or a new IPMN needing surgery was 
0%, 7%, and 38%, respectively.  
      Owing to the increased number of CPLs, espe-
cially in elderly cases, the follow-up strategy over-
whelms radiological facilities with a huge number of 
asymptomatic subjects [32-36]. As MRI is the best 
method for monitoring these patients, and as it is 
"time-consuming," pancreas-specific MRI protocols 
ought to be examined. In the identification of signifi-
cant cystic lesion alterations and mural nodules, some 
publications have already demonstrated that a brief 
MR technique provides the same information as a 
more time-consuming and expensive complete ap-
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proach. We think that MRCP examination is a fast and 
optimal modality for screening patients with IPMN at 
short intervals. 
 
Limitations  
Our study included a number of limitations. Due to the 
retrospective nature of our study, selection bias was 
inevitable despite our use of tight inclusion criteria. 
We did not assess the progression on follow-up imag-
ing in IPMN patients since we were primarily inter-
ested in determining the incidence of IPMN observed 
incidentally on MRCP in this study. Additional inves-
tigation is essential for verification. 
 
 
CONCLUSION 
 
IPMN is the most frequent cystic pancreatic neoplasia 
that can be multifocal and cancerous, which is typi-
cally detected incidentally with cross-sectional imag-
ing. It occurs more frequently, in greater numbers, and 
at larger sizes with age. MRCP is the most crucial im-
aging method for identifying MPD communication or 
involvement, a crucial finding for IPMN diagnosis. 
Follow-up imaging in IPMN patients is of great im-
portance, so MRCP can be used for screening patients 
at short intervals. 
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