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Introduction: A prospective survey to evaluate the diagnostic workup of cystic pancreatic neoplasms
(CPNs) according to the Italian guidelines.
Methods: An online data sheet was built.
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Results: Fifteen of the 1385 patients (1.1%) had non cystic neoplastic lesions. Forty percent (518/1295)
had at least one 1st degree relative affected by a solid tumor of the digestive and extra-digestive organs.
Symptoms/signs associated with the cystic lesion were present in 24.5% of the patients. The cysts were
localized in the head of the pancreas in 38.5% of patients. Of the 2370 examinations (1.7 examinations
per patient) which were carried out for the diagnosis, magnetic resonance imaging was performed as a
single test in 48.4% of patients and in combination with endoscopic ultrasound in 27% of the cases. Of
the 1370 patients having CPNs, 89.9% had an intraductal papillary mucinous neoplasm (IPMN) (70.1% a
branch duct IPMN, 6.2% a mixed type IPMN and 4.6% a main duct IPMN), 12.7% had a serous cystade-
noma, 2.8% a mucinous cystadenoma, 1.5% a non-functioning cystic neuroendocrine neoplasm, 0.7% a
solid-pseudopapillary cystic neoplasm, 0.3% a cystic adenocarcinoma, and 1.2% an undetermined cystic
neoplasm. Seventy-eight (5.7%) patients were operated upon after the initial work-up.
Conclusions: This prospective study offers a reliable real-life picture of the diagnostic work-up CPN.
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. Introduction

The use of imaging in recent decades has evidenced an increased
ncidence of cystic neoplasms of the pancreas (CPNs) [1,2]. How-
ver, information regarding CPNs mostly derive from retrospective
tudies. In fact, in a recent meta-analysis, of the 17 studies included,
nly 3 were prospective [3]. Thus, there is a clear lack of prospective
tudies, particularly in the European context.

CPNs are mostly detected incidentally when non-invasive
bdominal imaging is performed for unrelated indications; of them,
ucinous neoplasms are the most common lesions, although they

arely present an indication for surgery. Clinicians are faced with
high, and ever-increasing, prevalence of CPNs due to popula-

ion ageing and management difficulties, with the inherent risks of
ver- or misuse of diagnostic tests, entailing unnecessary risk and
iscomfort for patients and wasted resources for the health care
ystem. In fact, despite the increased awareness of these lesions,
heir natural history is still partially unclear and, thus, optimal

anagement is still under debate.
In 2014, the Italian Association of Hospital Gastroenterologists

nd Endoscopists (AIGO) and the Italian Association for the Study
f the Pancreas (AISP) released consensus guidelines for the diag-
ostic work-up and follow-up of cystic pancreatic neoplasms [4]
nd the quality assessment [5] found them [6,7] methodologically
ound. The AIGO and the AISP made a commitment to validate the
uidelines with a prospective data collection to evaluate whether
hese recommendations were improving patient diagnostics and

anagement [4]. Thus, a prospective survey was designed to eval-
ate the real-life diagnostic workup and management of pancreatic
ystic neoplasms, and the applicability and potential inadequa-
ies of the Italian guidelines regarding CPNs. This paper presents
he interim analysis of the main features of the patients enrolled,
articularly focused on diagnostic burden and workup at initial
resentation.

. Ethics

The study obtained the approval of the Ethical Committee of the
rema Hospital on December 11, 2014, protocol number 375. Writ-
en, informed consent was obtained from each patient included in
he study. The study protocol conforms to the ethical guidelines of
he 1975 Declaration of Helsinki as reflected in a priori approval by
he institution’s human research committee
. Methods

The present study was named PANCY (PANcreatic CYsts). A ded-
cated online data sheet was built, also providing a quality check of

2

the data entered. Any inaccuracy in the data sheet was evaluated
by the coordinating center.

The inclusion criteria were the following: (1) ≥18 years of age,
(2) a therapeutic opportunity was suitable at the time of diagnosis
or during the follow up, (3) having non-inflammatory pancreatic
single or multiple cysts and (4) signing the form agreeing to partic-
ipate to the study. In addition, Italian guidelines recommend that a
sampling of CPNs is indicated when a previous diagnostic modality
has shown cyst with “suspicious” features other than an enhanc-
ing solid component or when the other diagnostic modalities fail
to obtain a definite diagnosis, or in cases of advanced malignant
CPNs when chemotherapy is considered. Finally, the same guide-
lines recommend that the sampling of CPNs has to be performed
using an endoscopic ultrasound (EUS) examination because there
are no data supporting the role of percutaneous guided sampling
of cysts [4]. Complications of EUS interventional approach were
defined according the criteria previously reported [8] and sever-
ity of pancreatitis was graded according to the modified Atlanta
criteria [9].

The only exclusion criterion was: patient not suitable for any
treatment or refusing a diagnostic work-up.

The study was carried out according to the Helsinki criteria for
clinical studies, and the participants could decide at any time to
leave the study.

The data sheet contained 127 items subdivided as follows: 16
items regarded personal data, 13 clinical data, 15 imaging data,
22 characteristics of cystic lesion, 2 the final diagnosis, 3 surgery
data, 3 related hereditary syndromes, 22 the drugs assumed by each
patient and 31 the follow-up. The questionnaire requires about one
hour to be completed. The study started on January 1st, 2015. The
planned enrollment phase was two years from the ethical approval
of any given center. The first follow-up evaluation was fixed at least
two years after the last patient enrollment. The end of the follow-up
was fixed for December 31st, 2021.

Of the 65 centers accepting to participate, 25 (38.5%)
enrolled patients, covering almost the entire national area.
For the present interim analysis, the data regarding the epi-
demiological and clinical features and diagnostic workup were
evaluated.

3.1. Statistical analysis

Data were presented as absolute numbers and their relative fre-
quencies, and mean ± standard deviation (SD). Statistical analysis
was carried out using the analysis of variance (ANOVA) test, post-

hoc test using Bonferroni correction and the chi-squared test as
appropriate. The data were run on IBM SPSS version 23.0 (IBM,
Chicago, Illinois, USA). A significant difference was considered to
having a P value of less than 0.05.
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Fig. 1. Distribution of imaging techniques performed at diagnosis in the 1385
patients evaluated. The results are reported as percentages. CT: contrast-enhanced
. Results

The interim analysis was scheduled with the data available on
ecember 31st, 2017. There were 1427 patients initially enrolled.
orty-two patients were excluded from the interim analysis due to
ncomplete data; 1385 were included in the analysis. Each of the
27 items was filled in over 90% of the cases.

.1. Patient characteristics

All patients were enrolled at their initial imaging diagnosis of
ancreatic cystic lesion suspected to be a CPN in 26 centers. The
atients were enrolled from 12 university hospitals (46.2%) and

n 14 general hospitals (53.8%). The recruitment came from 20
nternist or gastroenterological units (76.9%) and six surgical units
23.1%. Of the 1385 patients mean age ± SD 65.9 ± 12.0 years, range
8–92 years), 510 were male (36.8%) and 875 were female (63.2%).
he majority of patients were enrolled as outpatients (1220/1385,
8.1%) and 165 (11.9% were in-hospital patients. Fifteen of the 1385
atients 1.1%) had no a CPN; diagnostic work up demonstrated
hat 14 had a pseudocyst due to chronic pancreatitis and 1 had
santorinicele.

The epidemiological characteristics of the patients enrolled
ccording to type of cyst are reported in Tables 1 and 2. The body
ass index (BMI) in the study population was 24.9 ± 4.1 kg/m2, and

ccording to the World Health Organization (WHO) criteria for BMI,
10] 41 (3.2%) were underweight (BMI < 18.5 kg/m2), 668 (52.4%)
ere within the normal range (BMI 18-5-24.99 kg/m2), 428 (33.6%)
ere overweight (BMI 25–29.99 kg/m2) and 138 patients (10.8%)
ere obese (BMI ≥ 30 kg/m2. Regarding the working activity data

eported for 1384 individuals, classified according to the Italian Sta-
istical National Institute [11], the study population was composed
f 245 managers (17.7%), 193 employees (13.9%), 151 non-qualified
rofessionals (10.9%), 73 craftsmen (5.3%), 87 intellectual profes-
ionals (6.3%), 48 technical professionals (3.5%), 74 businessmen
5.3%), 6 military professionals (0.4%), 3 semi-qualified workmen
0.2%) and 504 retired workers (36.4%). Of the 504 retired workers,
4 had worked as managers, 108 (21.4%) as employees, 145 (28.8%)
s non-qualified professionals, 77 (15.3%) as craftsmen, 43 (8.5%)
s intellectual professionals, 34 (6.7%) as technical professionals,
4 (6.7%) as businessmen, 8 (1.6%) as military professionals and 11
2.2%) as semi-qualified workmen. Taking into account alcohol and
moking habits, 367 (26.5%) patients were smokers with a mean of
5.7 ± 11.4 (mean ± SD) cigarettes per day (range 1–108), and 279
20.1%) patients drank alcohol, with a mean alcohol consumption
f 20.3 ± 24.3 g (±SD) (range 1−200 grams) per day. Thirty-eight
13.8%) and 230 (63%) patients were former drinkers and smok-
rs, respectively. Of the 1385 patients, 814 (58.8%) were on at least
ne drug, in particular, 206 (14.9%) took aspirin and 164 (11.8%)
tatins.

Forty percent (518/1295) had a at least one 1st degree rela-
ive affected by a solid tumor of the digestive and extra-digestive
rgans.

Regarding the clinical presentation, 338 of 1370 (24.7%) had one
r more symptoms/signs associated with a cystic lesion (214, 15.6%,
on-pancreatic abdominal pain; 106, 7.7%, acute pancreatitis; 12,
.9%, diarrhea; 39, 2.8%, symptomatic gallstones; 21, 1.5%, weight

oss; 9, 0.7%, fatigue; 2, 0.1%, appetite loss, 40, 2.9%, diabetes; 14,
.0%, jaundice). However, the majority of the patients (1036; 75.6%)
ere asymptomatic (Table 3).
. Diagnostic work-up

As reported in Fig. 1, of the 2370 examinations (1.7 examinations
er patient) which were carried out for diagnostic definition of cys-
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computed tomography; MRI: magnetic resonance imaging; EUS: endoscopic ultra-
sound, Other: positron emission tomography CT-PET or diagnostic endoscopic
retrograde cholangiopancreatography ERCP.

tic lesions, magnetic resonance imaging (MRI) was performed as a
single test in 671 (48.4%) patients and in combination with EUS in
474 (27%). Thus, EUS was the second most used test for diagnosing
the cystic lesions (197 patients, 14.2%). Computed tomography (CT)
was carried out as single imaging examination in only 6 patients
(0.4%). Additional examinations, such as CT fluorodeoxyglucose
(FDG) positron emission tomography (FDG PET-CT) in 36 patients,
upper gastrointestinal endoscopy in 4 and endoscopic retrograde
cholangiopancreatography (ERCP) in 6 were performed. There were
no differences in the number of imaging examinations among
the various types of cystic lesions (P = 0.923). Tissue and/or fluid
samples from the cystic lesions were obtained in 295 patients by
EUS-FNA (fine needle aspiration) A self-limited mild acute pancre-
atitis was observed in 1 patient who underwent EUS interventional
approach (0.3%) that was treated conservatively. The cytology was
diagnostic in 193 patients (65.4%) and inconclusive in 102 patients
(34.6%). Intracystic levels of amylase and carcinoembryonic antigen
(CEA) are reported in Table 4.

5.1. CPN type and site

Regarding the final diagnosis in the 1370 patients having CPNs,
1108 had an intraductal papillary mucinous neoplasm IPMN [960,
70.1%, a branch-duct IPMN (BD-IPMN), 85, 6.2%, a mixed type IPMN
and 63, 4.6%, a main duct IPMN (MD-IPMN)], 174 (12.7%) had a
serous cystadenoma, 38 (2.8%) a mucinous cystadenoma, 21 (1.5%)
a non-functioning cystic neuroendocrine neoplasm (NEN), 9 (0.7%)
a solid-pseudopapillary cystic neoplasm, 4 (0.3%) a cystic adeno-
carcinoma, and 16 (1.2%) patients were defined as affected by an
undetermined cystic neoplasm at the end of the diagnostic workup.
The diagnosis was based on the combination of clinical, imaging
and surveillance data in all patients, except for 78 (5.7%) patients
who were operated on after the initial workup. Seventy-six of the
78 patients (97.4%) were operated in academic centers, 45 of them
referred from non-surgical centers (57.7%); the 30-days mortality
was nil. The final diagnosis was mixed-IPMN in 24 patients (30.8%),
BD-IPMN in 20 (25.6%), MD-IPMN in 9 (11.5%), serous cystadenoma
in 7 (9.0%), mucinous cystadenoma in 6 (7.7%), NEN in 6 (7.7%),
solid-pseudopapillary neoplasm in 5 (6.4%), and 1 patient remained
undiagnosed, even at pathologic examination (1.3%). Thirty-nine
patients had a distal pancreatectomy (50.0%), 29 had pancreatic
head resection (37.2%), eight a total pancreatectomy (10.3%) and 2
(2.6%) an atypical resection (1.3%%). The remaining patients are still

under active surveillance.

The location of the cystic lesions, reported in 1365 patients, was:
the head of the pancreas in 526 patients 38.5%), the body in 269
(19.7%), the head and body in 137 (10.0%), the tail in 126 (9.2%), the



Table 1
Continuous variables of cystic lesions of the pancreas. Data are reported as mean and standard deviation (SD). The P-values are those calculated using the ANOVA test, and
the P values vs. main duct IPMN are calculated by a post hoc test using the Bonferroni correction.

Type of cystic lesion Variable No. of patients Mean ± SD P value P value vs. reference group

MD-IPMN

Age at diagnosis

63 71.6 ± 8.9

<0.0001

Reference group
BD-IPMN 960 66.9 ± 11.0 0.061
Mixed type IPMN 85 70.2 ± 10.0 1
Serous cystadenoma 174 60.6 ± 13.6 <0.0001
Mucinous cystadenoma 38 57.3 ± 17.1 <0.0001
NEN 21 63.4 ± 9.5 0.178
Solid-pseudopapillary neoplasm 9 47.1 ± 18.8 <0.0001
UCN 16 53.9 ± 13.3 <0.0001
Cystic adenocarcinoma 4 75.2 ± 6.7 1.000
MD-IPMN

BMI (kg/m2)

62 24.7 ± 4.4

0.826

Reference group
BD-IPMN 884 25.0 ± 4.1 1.000
Mixed type IPMN 77 24.2 ± 3.8 1.000
Serous cystadenoma 157 25.1 ± 4.2 1.000
Mucinous cystadenoma 35 24.8 ± 4.5 1.000
NEN 21 25.5 ± 3.5 1.000
Solid-pseudopapillary neoplasm 8 23.9 ± 4.5 1.000
UCN 12 25.3 ± 4.8 1.000
Cystic adenocarcinoma 4 25.9 ± 2.4 1.000
MD-IPMN

Largest size of main
cystic lesion (mm)

59 18.1 ± 13.9 Not included in the analysis
BD-IPMN 928 17.1 ± 12.1

<0.0001

Reference group
Mixed type IPMN 81 25.1 ± 15.7 0.213
Serous cystadenoma 173 35.9 ± 21.2 <0.0001
Mucinous cystadenoma 37 40.9 ± 25.5 <0.0001
NEN 21 25.2 ± 20.9 1.000
Solid-pseudopapillary neoplasm 7 62.3 ± 42.5 <0.0001
UCN 12 22.5 ± 16.2 1.000
Cystic adenocarcinoma 4 21.3 ± 7.4 1.000
MD-IPMN

Size MPD (mm)

59 6.9 ± 4.6

<0.0001

Reference group
BD-IPMN 938 2.9 ± 2.5 <0.0001
Mixed type IPMN 79 7.4 ± 3.9 1.000
Serous cystadenoma 165 2.8 ± 2.8 <0.0001
Mucinous cystadenoma 34 2.4 ± 0.6 <0.0001
NEN 21 2.1 ± 1.1 <0.0001
Solid-pseudopapillary neoplasm 6 2.5 ± 0.8 0.006
UCN 14 2.7 ± 1.6 <0.0001
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NOVA: analysis of variance; MD-IPMN: main duct intraductal papillary mucinous n
ucinous neoplasm, NEN: neuroendocrine neoplasm; MPD: main pancreatic duct.

ead and tail in 42 (3.1%), the body and tail in 109 (8.0%), and diffuse
hroughout the gland in 156 (11.4%). The size of the largest cystic
esion (mean ± SD) was 21.3 ± 16.9 mm and the largest diameter of
he main pancreatic duct (mean ± SD) was 3.3 ± 3.0 mm.

. Clinical correlations

The age of the patients, age at diagnosis, size of the cyst, and the
ize of the main pancreatic duct (Table 1) were statistically differ-
nt within the various groups (P < 0.001) whereas the BMI was not.
he patients with serous cystadenoma, mucinous cystadenoma,
olid-pseudopapillary neoplasm and an undetermined cystic neo-
lasm were statistically younger than the patients with MD-IPMNs
Table 1). The age of patients with BD-IPMN, serous cystade-
oma, mucinous cystadenoma, solid-pseudopapillary neoplasm,
nd undetermined cystic neoplasm at diagnosis was statistically
ower than that of the patients with MD-IPMNs (Table 2).

The size of the cystic lesion in patients with serous cystadenoma,
ucinous cystadenoma and solid-pseudopapillary neoplasm was

tatistically greater than those with MDIPMN type 1 whereas
he size of the main pancreatic duct was statistically greater
n MD-IPMN, mixed-IPMN and cystic adenocarcinoma than in
atients with BD-IPMN, serous cystadenoma, mucinous cystade-
oma, neuroendocrine neoplasm, solid-pseudopapillary neoplasm

nd patients with undetermined cystic neoplasm (Table 1).

As reported in Tables 2 and 3, the symptoms before diagno-
is were statistically different among the various types of cystic
esions.
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6.3 ± 2.4 1.000

m; BD-IPMN: branch duct IPMN; BMI: Body mass index, IPMN: intraductal papillary
undetermined cystic neoplasm; ref: reference category.

Hereditary syndromes were present in 12 patients (9.0%): in
10 associated with BD-IPMN (1.1%), in 1 with MD-IPMN (1.6%)
and in 1 with serous cystadenoma (0.6%); there were no differ-
ences regarding the frequency of hereditary syndrome among the
various patients studied (P = 0.981) (one for each of the following
genetic diseases: hereditary ataxias, familial Alzheimer’s dis-
ease, polycystic disease, Madelung’s disease, prothrombin-related
thrombophilia, MTHFR gene mutation, Von Hippel–Lindau disease,
three for familial adenomatous polyposis, and three for BRCA muta-
tion). None of these patients underwent surgery for a CPN.

The location of the CPNs was statistically different in the various
CPNs as shown in Fig. 2.

The intracystic level of CEA was significantly different among
the different types of cystic lesions (P = 0.020) whereas there was
no significant difference in the intracystic concentration of amy-
lase (P = 0.563). Finally, cyst size was not related to the intracystic
CEA levels (P = 0.134); this was also true taking into consideration
only the 99 patients with BD-IPMNs in whom, there was no rela-
tionship between the diameter of the cyst and the intracystic CEA
(P = 0.160). Using 192 ng /mL of CEA as cut-off limit to differentiate
mucinous (>192 ng/mL) vs. no-mucinous cysts (≤192 ng/mL) [12],
38 of 113 (33.6%) patients with mucinous cysts had levels of CEA
greater than 192 ng/mL, whereas 6 of 68 (8.8%) with no-mucinous
cysts had levels of CEA greater than 192 ng/mL and this difference
was statistically significant (P < 0.0001). Taking into consideration

the communication of the cysts with the pancreatic ducts assessed
by imaging studies, amylase levels were not statistically different
(P = 0.351; amylase 23,190 ± 59,942 U/L in communicating cysts vs.
13,163 ± 66,585 in no communicating cysts).



Table 2
Distribution of categorical variables and their significance according to the various types of cystic lesions. The significantly different values are reported in bold.

Gender Alcohol Smoking Fam Neo Symptoms Her Synd Drugs Aspirin Statins Panc. surgery

Male Female Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No

MD-IPMN No. 27 36 15 48 20 43 20 40 21 42 1 61 40 23 17 46 10 53 9 53
% 42.9 57.1 23.8 76.2 31.7 68.3 33.3 66.7 33.3 66.7 1.6 98.4 63.5 36.5 27.0 73.0 15.9 84.1 14.5 85.5

BD-IPMN No. 354 606 190 770 251 709 376 525 207 751 10 926 592 368 143 817 123 837 20 936
% 36.9 63.1 19.8 80.2 26.1 73.9 41.7 58.3 21.6 78.4 1.1 98.9 61.7 38.3 14.9 85.1 12.8 87.2 2.1 97.9

M-IPMN No. 39 46 24 61 26 59 26 52 36 49 0 83 52 33 15 70 13 72 24 61
% 45.9 54.1 28.2 71.8 30.6 69.4 33.3 66.7 42.4 57.6 0.0 100.0 61.2 38.8 17.6 82.4 15.3 84.7 28.2 71.8

SCA No. 56 118 36 138 48 126 63 99 34 138 1 168 87 87 17 157 7 167 7 167
% 32.2 67.8 20.7 79.3 27.6 72.4 38.9 61.1 19.8 80.2 0.6 99.4 50.0 50.0 9.8 90.2 4.0 96.0 4.0 96.0

MCA No. 6 32 5 33 7 31 14 21 13 25 0 37 13 25 4 34 1 37 6 32
% 15.8 84.2 13.2 86.8 18.4 81.6 40 60 34.2 65.8 0.0 100.0 34.2 65.8 10.5 89.5 2.6 97.4 15.8 84.2

NEN No. 9 12 0 21 3 18 3 18 6 15 0 21 5 16 1 20 1 20 6 15
% 42.9 57.1 0.0 100.0 14.3 85.7 14.3 85.7 28.6 71.4 0.0 100.0 23.8 76.2 4.8 95.2 4.8 95.2 28.6 71.4

PPN No. 3 6 0 9 1 8 3 5 6 3 0 8 4 5 0 9 1 8 5 4
% 33.3 66.7 0.0 100.0 11.1 88.9 37.5 62.5 66.7 33.3 0.0 100.0 44.4 55.6 0.0 100.0 11.1 88.9 55.6 44.4

UCN No. 6 10 4 12 4 12 5 6 5 11 0 14 9 7 4 12 4 12 1 13
% 37.5 62.5 25.0 75.0 25.0 75.0 45.5 54.5 31.3 68.8 0.0 100.0 56.3 43.8 25.0 75.0 25.0 75.0 7.1 92.9

CAC No. 1 3 1 3 2 2 2 2 2 2 0 4 3 1 1 3 0 4 0 4
% 25.0 75.0 25.0 75.0 50.0 50.0 50.0 50.0 50.0 50.0 0.0 100.0 75.0 25.0 25.0 75.0 0.0 100.0 0.0 100.0

P value 0.098 0.107 0.545 0.274 <0.001 0.968 <0. 001 <0.001 0.009 <0.001

MD-IPMN: main-duct intraductal papillary mucinous pancreatic neoplasm; BD-IPMN : branch-duct intraductal papillary mucinous pancreatic neoplasm; M-IPMN: mixed type intraductal papillary mucinous pancreatic neoplasm;
SCA: serous cystadenoma; MCA: mucinous cystadenoma; NEN: neuroendocrine neoplasm; PPN: solid-pseudopapillary neoplasm; UCN: undetermined cystic neoplasm; CAC: cystic adenocarcinoma; Fam Neo: relatives with
neoplasia; Her Synd: association with hereditary syndromes; drugs: pharmacological treatment; Panc. surgery: pancreatic surgery.
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Table 3
Main symptoms and signs at diagnosis and statistical significance according to the various types of cystic lesions. The significantly different values are reported in bold.

Symptoms/signs at diagnosis

No. aAP Ac Panc Diarrhea Bil WL Fatigue AL DM Jaun

MD-IPMN No. 10 3 1 1 2 1 0 5 2
% 15.9 4.8 1.6 1.6 3.2 1.6 0.0 7.9 3.2

BD-IPMN No. 143 64 8 28 13 6 1 29 8
% 15.1 6.8 0.8 3.0 1.4 0.6 0.1 3.1 0.8

Mixed type IPMN No. 13 17 0 5 2 0 0 2 3
% 15.3 20.0 0.0 5.9 2.4 0.0 0.0 2.4 3.5

SCA No. 26 10 2 2 2 2 1 1 0
% 15.3 5.9 1.2 1.2 1.2 1.2 0.6 0.6 0

MCA No. 12 2 0 2 1 0 0 0 0
% 31.6 5.3 0.0 5.3 2.6 0.0 0.0 0.0 0.0

NEN No. 1 5 0 1 0 0 0 1 0
% 4.8 23.8 0.0 4.8 0.0 0.0 0.0 4.8 0.0

PPN No. 3 0 0 0 0 0 0 1 0
% 42.9 0.0 0.0 0.0 0.0 0.0 0.0 14.3 0.0

UCN No. 3 1 1 0 1 0 0 0 0
% 20.0 6.7 6.7 0.0 6.7 0.0 0.0 0.0 0.0

CAC No. 0 0 0 0 0 0 0 1 1
% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.0 25.0

P value <0.001

MD-IPMN: main-duct intraductal papillary mucinous pancreatic neoplasm; BD-IPMN: branch duct intraductal papillary mucinous pancreatic neoplasm; SCA: serous
cystadenoma; MCA: mucinous cystadenoma; NEN: neuroendocrine neoplasm; PPN: solid-pseudopapillary neoplasm; UCN: undetermined cystic neoplasm; CAC: cystic
adenocarcinoma; aAP: aspecific abdominal pain; Ac Panc: acute pancreatitis; Bil: biliary symptoms; WL: weight loss; AL: appetite loss; DM: diabetes mellitus; Jaun: jaundice.

Table 4
Intracystic concentrations of amylase and CEA according to the different CPNs. Data are reported as mean, standard deviation (SD) and range.

No. Mean ± SD Range P value

CEA (ng/mL) MD-IPMN 4 279.1 ± 326.0 0.5–624.8

0.020

BD-IPMN 99 3,249.0 ± 13,669.1 0.2–91,000
Mixed-type IPMN 3 4,602.5 ± 5713.6 7.6–11,000
SCA 52 153.8 ± 726.1 0–4360
MCA 7 108.6 ± 198.9 0–549
NEN 10 2.5 ± 1.18 1.1–4.1
PPN 1 0.5 0.5–0.5
UCN 3 355.2 ± 613.8 0.7–1064
CAC 1 44,000 44,000

Amylase (IU/L) MD-IPMN 2 114,614.0 ± 161,381.6 500–22,8728

0.563

BD-IPMN 73 21,564.0 ± 56,805.0 0–280,000
Mixed-type IPMN 3 1795.7 ± 1879.7 123.1–3,830
SCA 42 14,635.7 ± 79,413.2 1–507,500
MCA 6 7059.2 ± 17,117.6 11–42,000
NEN 9 20.3 ± 12.9 10–46
PPN 1 156 156
UCN 3 46,029.3 ± 50,415.9 146–100,000
CAC 0
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U: international unit; CEA: carcinoembyonic antigen; CPN: cystic pancreatic lesion
ranch-duct intraductal papillary mucinous pancreatic neoplasm; SCA: serous cys
seudopapillary neoplasm; UCN: undetermined cystic neoplasm; CAC: cystic adeno

No significant differences among the types of colonic lesions
ere seen at colonoscopy in patients with the various types of cystic

esions (P = 0.129).

. Discussion

In the clinical arena, the characterization and management of
PNs pose a substantial dilemma since there is a significant over-

ap in the morphology of benign and premalignant lesions. There
re also few data obtained from large prospective series regard-
ng CPNs, and no information on the optimal management exists
espite the many inherent guidelines available at present [5].

The strengths of the present survey are represented by its large
ize, prospective design and countrywide data collection, allowing

sound analysis, and a reliable portrait of the epidemiology, clinical
ata, characteristics and diagnostic workup of CPNs in a real-life
etting. The online sheet requiring one-hour for each patient to
e completed may be one of the reasons why of the 65 centers

6

-IPMN: main duct intraductal papillary mucinous pancreatic neoplasm; BD-IPMN:
oma; MCA: mucinous cystadenoma; NEN: neuroendocrine neoplasm; PPN: solid-
oma.

that initially accepted to participate only 38.5% enrolled patients.
In addition no economical support for any given patient enrolled
was expected.

The epidemiological data resulting from this survey either con-
firm previous data or add some new insights.

Regarding the epidemiological characteristics of the population
enrolled, 63.4% of the patients were found to be female; no sig-
nificant differences were found among the various types of cystic
lesions which was is in agreement with the current literature [13].

There were no differences among the various cystic lesions
regarding alcohol intake and smoking habit that were similar to
those of the Italian population [14] as well as regarding familiarity
for neoplasia, and association with hereditary syndromes whereas
significant differences were found for the use of drugs, aspirin and
statins; this latter figure is also in agreement with Italian stud-

ies regarding IPMNs [13]. The percentage of overweight and obese
patients was similar to that of the general Italian population [14].
The BMI was also similar among the various types of cystic lesions,
whereas age of patients and age at diagnosis were significantly dif-



Fig. 2. Localization of the CPNs along the pancreatic gland. The localization is signif-
icantly different (P < 0.001). MD-IPMN: main-.duct intraductal papillary mucinous
pancreatic neoplasm; BD-IPMN: branch-duct intraductal papillary mucinous pan-
creatic neoplasm; M-IPMN: mixed-type intraductal papillary mucinous pancreatic
neoplasm; SCA: serous cystadenoma; MCA: Mucinous cystadenoma; NEN: Neu-
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Switzerland: WHO technical report series 894; 2000.
oendocrine neoplasms; PPN: solid-pseudopapillary neoplasm; UCN: undetermined
ystic neoplasm; CAC: cystic adenocarcinoma.

erent among the different types of lesions. Finally, the size of the
argest cystic lesion was greater in patients with serous, mucinous
ystic lesions and those with pseudopapillary neoplasms whereas
he size of the main pancreatic duct was, as expected, greater in
atients with MD-IPMN and BD-IPMN, and in those with cystic
denocarcinoma.

Regarding the clinical presentation, 75.8% of the patients
nrolled were asymptomatic and this figure is similar to that
eported in previous studies [15–18]. The location of the cystic
esions was in the head of the pancreas in more than 50% of cases.

From a diagnostic point of view, we used the cut-off of
92 ng/mL to differentiate mucinous from no-mucinous cysts as
uggested by Brugge et al. [12] and we found that about one-
hird of patients with mucinous cyst had levels of CEA greater than
92 ng/mL. At present, CEA in pancreatic cysts is considered the
ost accurate tumor marker for diagnosing mucinous cysts [4];

everal studies have been published with variable ranges of CEA
evels for the optimal detection of mucinous cysts ranging from
0 ng/mL to 480 ng/mL [19–22]. In a single center experience, cyst
uid CEA was evaluated in 154 subjects to differentiate mucinous

rom non-mucinous cysts [23] one third of the patients did not have
nough fluid for CEA analysis; as in our cases, a significant differ-
nce was seen between mucinous, serous, and inflammatory cyst
ypes [23]. However, in the near future we need more reliable intra-
ystic markers to differentiate mucinous from non-mucinous cystic
esions such as genetic panel analysis.

Considering the communication of the cysts with the pancreatic
ucts assessed by imaging studies, amylase levels were not sta-
istically different from cyst communicating with pancreatic tree
nd those did not. Why this happens is not clear, but it is possi-
le that amylase may be present at elevated concentrations also

n no-communicating cysts as may happen in inflammatory cysts
24].

In the absence of an associated solid component, pancreatic
yst fluid from mucinous cysts is frequently acellular or has low
ellularity with a resultant low diagnostic yield; thus, the data in
he present study agreed with those previously published show-
ng that, although the cytologic findings were highly specific, they

ere insensitive [23]. Finally, the diameter of the cyst did not seem
o be a marker of malignant transformation.

Thus, as suggested by Italian guidelines we need more sensitive

iochemical tests in the near future to guide the management of
atients with pancreatic cysts and a comprehensive test, such as for
xample the CompCyst based on selected clinical features, imaging

[

7

characteristics, and cyst fluid genetic and biochemical markers may
become an alternative to CEA determination [25].

Regarding the use of imaging techniques for the diagnosis of
cystic pancreatic lesions, all patients underwent MRI with or with-
out pancreatography, or multidetector computed tomography with
pancreatic protocol. Endoscopic ultrasound was carried out to iden-
tify patients with an uncertain radiological diagnosis, once again
in line with the recommendations of the Italian guidelines [5,6].
Endoscopic ultrasound was the only modality to obtain a sampling
of both the content and the wall of the cystic lesions. The frequent
use of EUS-FNA is not due to a selection bias but instead reflects the
large nationwide diffusion of this tool. The pathological cytology
was diagnostic in 65% of the cases, in line with previous literature.

None of the patients with hereditary syndrome underwent
surgery, contrary to the recommendation of the Italian guidelines
that a family history of pancreatic cancer represents an indication
for resection. From a clinical point of view, it should be pointed
out that some of the hereditary forms were not pancreatic, and
there was no relationship with the size of the cyst in these patients;
however, this aspect should be clarified in a dedicated study.

Surgery was carried out on the majority MD-IPMN and mixed
type IPMN patients, and in patients with cystic neuroendocrine
neoplasms, but less frequently in patients with solid pseudopap-
illary neoplasms. These data were surprising, and the follow-up of
these patients will probably clarify why patients with solid pseu-
dopapillary neoplasms were operated on in a percentage lower
than that of other cystic lesions of the pancreas. Finally, 97.4%
patients were operated in high volume academic centers and this
may explain the lack of 30-days postoperative mortality accord-
ingly to previous published national surgical survey data [26].
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