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Acute obstructive jaundice: a possible clinical manifestation of IPMT. Case report and review of the literature.

INTRODUCTION: Pancreatic masses causing acute obstructive jaundice still pose diagnostic difficulties and their character-
ization can often be complex as there is significant overlap in their imaging features.

Case Rerort: We describe a case of Intraductal Papillary Mucinous Tumor (IPMT) presenting with acute obstructive
Jaundice in a patient with history of recurrent mild pancreatitis. Clinical evaluation, abdominal ultrasonography (US)
and CT-scan posed suspicion of adenocarcinoma with cystic degeneration of the pancreatic head or mucinous cystadeno-
carcinoma; magnetic resonance (MR) with magnetic resonance cholangiopancreatography (MRCP) demonstrated the com-
munication of the mass with the main pancreatic duct, posing differential diagnosis between main-duct-IPMT and muci-
nous cystadenocarcinoma. Endoscopic retrograde cholangiopancreatography (ERCP) demonstrated the presence of a mucus-
secreting lesion inside duodenum and duodenal biopsies showed no evidence of neoplastic cells.

ResuLts: The patient underwent spleen preserving total pancreatectomy that led to histological diagnosis of intraduc-
tal papillary mucinous with carcinoma in situ.

Discussion: The international guidelines for management of IPMT, reported in 2006 and revised in 2012, estab-
lish that the resectability and the absence of an invasive carcinoma are the most important prognostic factors in IPM1T.
Therefore an early diagnosis and a radical resection are crucial to improve the patient survival and reduce the recur-
rence rate.

ConcrusioN: When an IPMT is suspected, the imaging modalities are essential to pose the diagnosis, maximise the
chance to select the right surgical candidate and to perform the best treatment for each patient.
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Introduction

Pancreatic neoplasms causing obstructive jaundice include
solid and cystic lesions. Cystic lesions of the pancreas
comprise both benign entities such as inflammatory
pseudocysts or serous cystadenomas and neoplasms with
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malignant potential such as mucinous cysts or Intraductal
Papillary Mucinous Tumors (IPMTs). In these cases, a
surgical resection is often required and an adequate iden-
tification and diagnosis is crucial to perform the best
therapeutic strategy 2.

Pancreatic cystic lesions still pose diagnostic difficulties
and their characterization can often be complex as there
is significant overlap in their imaging features. Different
imaging techniques could be useful to identify and dif-
ferentiate the lesions and establish the surgical resectabil-
ity. Trans-abdominal ultrasound (US) is often the first
imaging examination and in experienced hands could be
very useful for diagnosis and preoperative evaluation.
Endoscopic retrograde cholangio-pancreatography (ERCP)
allows to visualize a mucinous discharge from a widely
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ampulla which is a pathognomonic sign of IPMTs and
also to obtain samples for cytological and histological
examination. CT-scan and magnetic resonance (MR) with
magnetic resonance cholangio-pancreatography (MRCP)
permit the differential diagnosis among pancreatic tumors,
an accurate evaluation of the relationship with surround-
ing organs and to detect the presence of mural nodules
suspicious for malignant degeneration 4.

We describe a case of a non invasive IPMT presenting
with acute obstructive jaundice in a patient with histo-
ry of recurrent mild pancreatitis, with special interest in
the evaluation of its resectability with different imaging
techniques.

Case Report

A 68 years old Caucasian woman was admitted to our
Unit with progressive epigastric and lower back pain for
over 3 months associated with nausea, worsening dys-
phagia, hyperchromic urine and hypochromic stools. The
patient reported a history of recurrent upper abdominal
pain and weight loss during the last year with 2 previ-
ous admissions to the emergency department for wors-
ening of the symptomatology. In both cases the labora-
tory data and radiological findings did not highlight
abnormalities and the clinical symptoms resolved spon-
taneously some hours after her admission.

The patient was no smoker and had a moderate alco-
hol consumption. Past medical and surgical history

included  hypercholesterolemia, colon diverticulosis,
appendectomy, histerosalpingo-oophorectomy for benign
pathology and left mastectomy and axillary dissection for
malignant neoplasm with negative follow-up.
Laboratory examinations on admission revealed a total
bilirubin of 4,83 mg/dl (reference range 0,20-1,20), an
alanine transaminase of 364 U/l (reference range 2-31),
an aspartate transaminase of 191 U/l (reference range 2-
31), a C Reactive Protein of 1,86 mg/dl (reference range
0 - 0,7). The other blood data, included neoplastic mark-
ers CEA and Ca 19-9 levels, were normal.

On admission the work up included an ultrasound of
upper abdomen, an abdominal CT-scan and MRI-MRCP.
The ultrasound showed hydropic gallbladder without
gallstones, dilatation of common bile duct and intra-
hepatic biliary tree and diffuse un-homogeneity of the
whole pancreas.

The abdominal CT-scan (64 slice VTC LightSpeed Plus,
General Electric Medical System, Milwaukee, USA)
revealed a heterogeneous mass in the head of the pan-
creas with maximum transverse diameter of 36 mm,
formed by microcystic lesions with wall-enhancement in
post-contrast imaging. The mass appeared in contact with
duodenal wall and with the superior mesenteric vein, with-
out signs of vascular invasion. CT-scan also highlighted
dilatation of main pancreatic duct (9 mm), common bile
duct (12.5 mm) at the level of pancreatic head, and of
intra-hepatic biliary ducts (4.5 mm) (Fig. 1). It showed no
liver nor peritoneal metastases, but detected some retroperi-
toneal nodes with increased diameter (16 mm).

Fig. 1.
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Fig. 3.

MRI-MRCP scan (Achieva 1.5 Tesla, Philips Medical
System, Best, The Netherlands) further characterized this
lesion demonstrating the communication with a clearly
dilated main pancreatic duct, with no evident cause for
obstruction revealed (Fig. 2). The imaging findings were
suspicious for the diagnosis of Intraductal Papillary
Mucinous Tumor (IPMT) and surgical resection was
decided.

Because of the progressive bilirubin increasing the patient
went on to have ERCP, which showed up to the papil-
la of Vater a pancreatic mass with a wide orifice and
mucinous discharge, but failed in biliary drainage posi-
tioning due to the common bile duct stenosis. Targeted
biopsies were performed and the histology revealed
inflammatory tissue and no evidence of neoplastic cells.
A percutaneous transhepatic cholangiography (PTC) and
biliary drainage was positioned (Fig. 3) and the patient
subsequently underwent a spleen preserving total pan-
createctomy. Total pancreatectomy was deemed the most
appropriate surgical option due to atrophy of the body
and tail of the pancreas which were replaced by fibrot-
ic and abscessual tissue.

Final histology reported an intraductal papillary muci-
nous carcinoma in situ of the head of the pancreas and
an intense chronic and acute inflammatory infiltrate,
with abscessual areas and widespread fibrosis of all the
remaining pancreatic parenchyma. All nodes (25) exam-
ined were negative for metastatic disease.

The patient had an uneventful postoperative course, she
was discharged from hospital 10 days after surgery and
has a 15 months negative follow-up.

Discussion and Comments
CLINICAL AND DIAGNOSTIC FEATURES OF IPMTS

With the improvement of the diagnostic imaging dur-
ing the last decades, pancreatic cystic lesions are detect-
ed with more frequency. Intraductal Papillary
Mucinous Tumors (IPMTs) are a recently well-charac-
terized category of neoplasms of the exocrine pancreas
with a clear malignant potential. It’s not easy to define
the real incidence of IPMTs because most of them are
completely asymptomatic but, at the moment, IPMTs
seem to represent 1-3% of all exocrine pancreatic neo-
plasms and 20-50% of all cystic neoplasms of the pan-
creas 78,

According to the WHO classification established in
1996, IPMTs are included in the category of pancreat-
ic cystic tumours and defined as mucinous producing
neoplasms, with tall, columnar epithelium with or with-
out papillary projections. According to their origin,
IPMTs are subcategorized into main duct (MD-IPMT)
such as in the case presented, branch duct (BD-IPMT)
and mixed type. Based on imaging studies, such as CT
or MRCP, the presence of a diffuse or segmental dilata-
tion of the main duct, greater than 5 mm, without oth-
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er causes of obstruction, is suggestive for MD-IPMT
whereas a pancreatic mucinous cyst in communication
with a non expanded main duct suggests a BD-IPMT.
This categorization is easier by using more sophisticated
imaging techniques (EUS or ERCP) but the most defin-
itive classification is made only by the histologic exam-
ination 24911,

Most IPMTs are unifocal, 20-30% are multifocal and 5-
10% diffusely affect the entire duct system of the pan-
creas 213, In agreement with their malignant transfor-
mation these neoplasms are divided into benign IPMT
(with low dysplasia), borderline IPMT (with moderate
dysplasia) and malignant non invasive IPMT (with car-
cinoma in situ) as described above. When there is an
invasive component, the tumour is defined as IPMT with
an associated invasive carcinoma ¢ 1416,

Currently, four subtypes of IPMTs have been character-
ized: intestinal, pancreato-biliary, oncocyte and gastric
type. The first three types originate from the main duct
while the gastric one occurs typically in the secondary
ducts 716,

It has been demonstrated that tumours involving main
duct are more associated with malignancy and have a
poorer prognosis compare to the others confined to the
secondary branches. A malignant tumour, in fact, is
found in 6-46% of BD-IPMTs while in 57-92% of MD-
I[PMTs 71317,

As well as the pancreatic ductal adenocarcinoma, IPMTs
seem to follow a defined pattern, progressing from IPMT
adenoma, to IPMT borderline, to carcinoma in situ and
finally to invasive carcinoma .

Over 30% of non invasive IPMTs has the possibility to
become invasive and even to metastatize but the pro-
gression time is estimated to be in general slow, within
about 5-6 years 1.

Tumor markers in cystic fluid, have been studied to dif-
ferentiate between benign and malignant IPMT; there are
studies reporting that a level of Carcino-embryonic anti-
gen (CEA) over 200 ng/ml has a sensitivity of 90% and
specificity of 71% in differentiating benign and malignant
IPMT, while a cystic carbonic anhydrase 19-9 (CA 19.9)
over 10.000 U/mL has a sensitivity of 80% and specifici-
ty of 50%. Other studies show that neither CEA nor CA
19.9 were useful to distinguish malignant to benign IPMTs.
The use of tumor markers is still debated but the identi-
fication of atypical cells by cytology in combination of a
level of CEA over 2.500 ng/ml seems to be more sensi-
tive than malignant cells alone 7-20-22,

Specific etiology factors for the insurgence of an IPMT
are not reported but IPMTs are described in patients
with Peutz-Jegher syndrome or with familial adenoma-
tous polyposis.

These tumours are more frequent in men between 60
and 70 years of age and IPMT with invasive carcinoma
is found in patients 3-5 years older than patients with
non invasive neoplasms. MD-IPMTs are more often
symptomatic rather than BD-IPMTs which are usually
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found incidentally during imaging examinations for oth-
er medical indications 72329,

There is not a typical clinical presentation of IPMTs and
in 20-30% of cases the patients are completely asymp-
tomatic. When symptomatic most patients describe com-
mon general symptoms including nausea, epigastric dis-
comfort, abdominal pain and backache. In some cases
the presenting symptomatology resembles that of recur-
rent pancreatitis or could be present pancreatic exocrine
or endocrine insufficiency. The presence of weight loss
and jaundice at the diagnosis correlates with the dis-
covering of an invasive IPMT 283031 In the case report-
ed, although present, weight loss and jaundice were relat-
ed to the localization of the tumour (head of pancreas)
and the contemporary chronic pancreatitis.

The differential diagnosis, with the other pancreatic cys-
tic tumours, is of particular importance for the discov-
ering of the potentially malignant lesions and in order
to reduce the need for surgery in benign cases. Serous
cystic neoplasms are the most common cystic lesions of
the pancreas, but only very rarely malignant, therefore
surgery is contemplated only for symptomatic or pro-
gressive growing lesions. Mucinous cystic neoplasms of
the pancreas, affect in more than 90% of cases, women
between the 4% and 6 decades of life, are mostly local-
ized in the tail of the pancreas and differ form IPMT
for its lacking connection to the duct and presenting
ovarian-type stromal component. Surgery is indicated in
every case of mucinous cystic neoplasm because of the
potential malignancy. Solid papillary tumours are benign
in more than 90% of cases and affected mainly young
women 3! there are also pseudocystic lesions of the pan-
creas which are not easily distinguishable from pancre-

atic cancer and for the definitive diagnosis surgery is
often indicated 123334,

IMAGING OF IPMTS

The role of diagnostic imaging is to discover an IPMT
of the pancreas, to exclude other pancreatic cystic neo-
plasms, to differentiate MD and BD-IPMTs, to predict
the presence of malignancy and also the possibility of a
complete resection.

Ultrasonography (US) represents the first-line investiga-
tion, as it is widely available, non-invasive and allows
complete evaluation of the upper abdomen, which is use-
ful also for loco-regional staging of neoplastic masses.
However, because of its limitation (meteorism, obesity,
operator-dependent) it often must be integrated with sec-
ond-line investigations, in particular in patients with pan-
creatic masses >, In our case, the abdominal US didnt
show other than a unhomogeneous whole pancreatic
gland in addition to dilated intra and extrahepatic bil-
iary ducts.

CT-scan is the most commonly employed imaging
modality for the identification and preoperative staging
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of pancreatic malignancies, permitting, in post-contrast
acquisition, to evaluate the enhancement of the lesion
and its relationship with adjacent vascular structures, cru-
cial for preoperative planning 3. CT-scan appearance of
IPMTs may mimic those of chronic pancreatitis and oth-
er cystic pancreatic tumors. However communication
with the main duct, location in the head and uncinate
process of the pancreas and bulging of the duodenal
papilla are features suggestive of IPMT 340,

MRI imaging offers optimal contrast resolution for
studying the upper abdomen, and with the acquisition
of cholangiopancreatography sequences (MRCP-MRI) it
depicts the anatomy of bile and pancreatic ducts with
high contrast resolution. These sequences are funda-
mental in the diagnosis of IPMT because permit the
demonstration of the communication between the cystic
lesion and the main or branch ducts #' such as in the
case presented.

MRI also represents a valid diagnostic alternative to CT-
scan in the evaluation of patients with pancreatic mass-
es, offering accurate loco-regional anatomical assessment
of both parenchymal and vascular structure with high
contrast resolution 3% 39,

IPMTs could be classified into MD, BD-IPMT and
mixed type based on imaging studies and/or histology;
a dilatation of > 5 mm without other causes of obstruc-
tions is diagnostic for a MD-IPMT with and high sen-
sitivity and specificity. The last international guidelines
for the management of IPMT established that an asymp-
tomatic pancreatic cyst < 10 mm doesnt need further
investigations, while CT or MRI with MRCP is rec-
ommended for all pancreatic cysts = 1 cm to better
define the lesions. The imaging studies should check for
the presence of “worrisome feature” including cyst = 3
cm, thickened enhanced cyst walls, non enhanced mural
nodules, abrupt change of the MPD with distal pancre-
atic atrophy and lymphadenopathy. The presence of MPD
= 10 mm, enhanced solid component or obstructive jaun-
dice is defined as “high risk stigmata” and pancreatic cyst
presenting these features should be resected 8.

Based on high quality radiological imaging, pancreatic
tumors are classified as resectable, locally advanced or
metastatic. Tumors of “borderline resectability” are
emerging as a distinct subset of pancreatic tumors and
do not easily fit the traditional categories of resectable
or locally advanced pancreatic cancers 4>%.

According to The American Joint Committee on Cancer
(AJCC) TNM (Tumor, Nodes, Metastasis), criteria for
resectability include the absence of tumor extension to the
celiac artery (CA) and superior mesenteric artery (SMA),
a patent superior mesenteric vein (SMV) and portal vein
(PV), and no distant metastases (hepatic, extra-abdomi-
nal, peritoneum, omentum, lymph nodes outside the resec-
tion zone). Locally advanced, surgically unresectable
tumors are defined as those that encase the adjacent arter-

ies (celiac axis, SMA, common hepatic artery) or that
occlude the SMV, PV, or SMPV confluence 4.

THERAPY AND PROGNOSIS

Several controversies remain over the treatment of IPMTs
especially for the BD-IPMTs. The international guide-
lines for management of IPMT reported in 2006, and
confirmed in 2012, have established that the presence of
main duct involvement, clinical symptoms, tumor size >
3 cm, solid changes within IPMT such as “mural nodes”
and positive cytology or the presence of CEA in cystic
fluid are strong indicators for malignant neoplasm .
According to the international guidelines, whereas a pan-
creatic resection is strongly indicated, if the patient is a
good candidate, in every MD-IPMT, the treatment of
BD-IPMT is more conservative. The actual accepted
indications for pancreatic resection in BD-IPMT are
symptoms, suspicious malignant radiological findings,
tumor size > 3 ¢cm, main pancreatic dilatation, common
bile duct dilatation, lymphadenopathy, rapidly increasing
cyst size and high grade atypia at the cytology 7!7:18.
However, the treatment should be individualized, based
on patient’s preferences and conditions, cyst location and
the availability of safe pancreatic resection: BD-IPMT of
> 3cm without “high risk stigmata” could be observed
without immediate resection and a young patient with
a cyst size >2 cm may be candidate for resection owing
to the cumulative risk of malignancy 7.

Typical surgical resection include Whipple’s procedure,
distal pancreatectomy and total pancreatectomy, based on
the site of the disease, with lymph node dissection.
Limited resections could be contemplated in very small
lesions without any suspected malignant feature and
should be always decided during a final intraoperative
evaluation. In all cases surgeons must try to achieve neg-
ative surgical margins and when a positive margin is pre-
sent in frozen section examinations, additional resections
should be performed until a negative margin is confirmed
5,7,15,45,46_

In the case reported, the patient was scheduled for a
Whipples procedure but even if the frozen section of
the resection margin was negative for, because of the
atrophy of the body and tail of the pancreas which were
replaced by fibrotic and abscessual tissue, intraoperative-
ly we have decided to perform a spleen preserving total
pancreasectomy plus lymph node dissection.

For the non surgical BD-IPMT cases the risk for the
insurgence of pancreatic adenocarcinoma is higher than
normal population and an imaging surveillance of lesions
should be considered.

The follow-up should provide information about the size
and the communication with the main duct of the tumor
and the presence of solid elements. Follow-up could be
performed with CT-scan or MRCP and should be every
2-3 years for lesions < 1 cm, every year for 1-2 c¢cm
lesions, every 3-6 months for 2-3 c¢cm tumors and for
cysts greater than 3 cm. In these two last cases surgery
could be contemplated in young fit patients 718,

Also patients with resected benign IPMTs have a risk of
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recurrence in the remaining pancreas and therefore they
can benefits from further resection if it happens. The
recurrence rate and its relationship to surgical margins
is not clear but seems to be at least 7% in non-inva-
sive IPMTs '2. The follow-up strategy for resected IPMT
depends on the eventual presence of IPMT in the rem-
nant pancreas and on resection margin status; if there
are no residual lesions and the margins are negative,
examinations at 2 and 5 years may be reasonable to
check for new recurrence. The recurrence rate in inva-
sive IPMTs, instead, is significantly high and therefore
a follow-up strategy identical to that for pancreatic ade-
nocarcinoma is recommended !7-18.

The prognosis depends on the presence of an invasive
carcinoma even if, compare to the ductal adenocarcino-
ma, IPMTs have a better prognosis: in resected cases the
5 years survival rate is of 90% for non invasive neo-
plasms and of 40%-60% for the invasive forms 474

Conclusions

Our report describes the case of a non invasive MD-
IPMT of the pancreas with clinical symptoms and radi-
ological findings typical of an invasive pancreatic tumor
arose in a recurrent mild pancreatitis. The abdominal
CT-scan posed many doubts about the nature of the
pancreatic mass and also about the resectability of the
tumor. The biopsies performed during ERCP were neg-
ative for the presence of neoplastic cells. Performing a
MRCP the hypothesis of IPMT was considered even if
the diagnosis wasn't definitive and the possibility of a
potential curative surgery was contemplated. The patient
underwent a spleen preserving total pancreatectomy and
had a complete resection of a MD- IPMT with carci-
noma in situ without any complications and with 15
months negative follow-up.

IPMTs are cystic tumours of the pancreas that are
increasingly diagnosed but often pose difficult differen-
tial diagnosis. The treatment should be individualized
according to international guidelines but at the moment
a better understanding of the natural history of these
neoplasms is needed to refine them. The patients with
a suspected diagnosis of IPMT, should be investigated
by US, CT and MR imaging and the execution of an
ERCP with brush cytology could often be very helpful.
The resectability and the absence of an invasive carci-
noma are the most important prognostic factors and a
radical resection is crucial to reduce the recurrence rate.
During surgery, the dysplastic epithelium should be com-
pletely removed even if a total pancreatectomy is
required. For this reason, the imaging modalities are very
important to pose the right diagnosis of IPMT when
suspected and must be chosen for the preoperative eval-
uation to maximise the chance to select the right surgi-
cal candidate and to perform the best treatment for each
patient.
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Riassunto

Le lesioni cistiche del pancreas costituiscono un ampio
spettro di entita tra le quali alcune benigne e altre poten-
zialmente maligne come le cisti mucinose e i tumori
intraduttali papillari (IPMT).

Una corretta identificazione e caratterizzazione delle lesio-
ni cistiche pancreatiche ¢ necessaria per stabilire il cor-
retto approccio terapeutico, ma spesso risulta complessa,
a causa di una sovrapposizione di caratteristiche morfo-
logiche delle differenti lesioni alle indagini di routine.
Presentiamo il caso di una donna caucasica di 68 anni
ricoverata nella nostra unita in seguito alla comparsa di
dolore epigastrico, irradiato a sbarra, ingravescente da cir-
ca 3 mesi, associato a nausea, perdita di peso, disfagia
progressiva, ittero ostruttivo, in una storia recente di
dolori addominali ricorrenti.

La valutazione clinica, I'ecografia addominale e la TC
addome ponevano il sospetto di adenocarcinoma con
degenerazione cistica o di un cistoadenocarcinoma muci-
noso della testa pancreatica. Le scansioni MRI-MRCP,
dimostrando una chiara comunicazione della lesione con
il dotto pancreatico principale marcatamente dilatato,
ponevano la diagnosi differenziale tra un IPMT e un
cistoadenocarcinoma mucinoso. UERCP mostrava una
lesione a carico del duodeno dalla quale fuoriusciva mate-
riale mucoide e, le biopsie mirate eseguite, non eviden-
ziavano presenza di cellule neoplastiche.

La paziente ¢ stata candidata ad intervento chirurgico
secondo Whipple, ma per il riscontro di atrofia e tes-
suto ascessuale a carico di tutto il corpo-coda pancrea-
tico, in corso di intervento, si decideva di eseguire una
pancreasectomia totale con risparmio della milza.
Lesame istologico definitivo mostrava un IPMT con car-
cinoma in situ della testa pancreatica.

La paziente ha avuto un decorso postoperatorio regola-
re, dimessa in decima giornata post-opeatoria con un
attuale follow-up negativo di 15 mesi.

I tumori mucinosi intraduttali del pancreas, secondo la
classificazione WHO del 1996, sono definiti come neo-
plasie a produzione mucinosa, con epitelio colonnare
alto, con o senza proiezioni papillari.

In accordo alla loro origine vengono distinti in IPMT
del dotto principale (MD-IPMT), dei dotti secondari
(BD-IPMT) o di tipo misto. In base alla loro trasfor-
mazione maligna, gli IPMT si distinguono in IPMT
benigni, borderline, maligni non invasivi (carcinoma in
situ) e maligni associati a carcinoma invasivo.
All'esordio i sintomi sono generali e del tutto aspecifici,
includono nausea, epigastralgia, dolore a sbarra e a vol-
te possono ricordare la sintomatologia di una pancreati-
te cronica. La perdita di peso e littero alla diagnosi cor-
relano con il riscontro di un IPMT invasivo.
Lecografia addominale rappresenta l'indagine di primo
livello pit utilizzata, ma generalmente, deve essere inte-
grata con indagini di secondo livello, come la TC ma
soprattutto la MRCP-MRI che permette di evidenziare
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la comunicazione esistente tra la lesione cistica e i dot-
ti pancreatici, patognomonica di un IPMT.

Nel trattamento degli IPMT rimangono ancora delle
controversie, specialmente per quanto riguarda i BD-
IPMT e le linee guida internazionali del 2012 hanno
stabilito che, se in ogni MD-IPMT la resezione chirur-
gica ¢ fortemente raccomandata, per i BD-IPMT il trat-
tamento dovrebbe essere individualizzato e la resezione
chirurgica dovrebbe essere considerata solo nei casi
sospetti per malignita.

La prognosi e le recidive dellIPMT dipendono sia dal-
la radicalitd chirurgica che dalla presenza di carcinoma
invasivo; per questo il ruolo della diagnostica per imma-
gini ¢ di cruciale importanza nella diagnosi differenziale
ma soprattutto per individuare i pazienti chirurgici e per
ottimizzare le opzioni terapeutiche in ogni singolo
paziente.

References

1. De Jong K, Bruno MJ, Fockens P: Epidemiology, diagnosis, and
management of cystic lesions of the pancreas. Gastroenterol Res, Pract,

2012; 147465.

2. Ridolfini MP, Gourgiotis S, Alfieri S, Di Miceli D, Rotondi
F, Limongelli F, Quero G, Larghi A, Cazzato MT, Martella
N, Doglietto GB: Presentation, treatment and prognosis of intraduc-
tal papillary mucinous neoplasm. Ann Ital Chir, 2007; 78(4):257-64.

3. Curry CA, Eng J, Horton KM, Urban B, Siegelman S, Kuszyk
BS, Fishman EK: CT of primary cystic pancreatic neoplasms: Can CT
be used for patient triage and treatment? AJR Am ] Roentgenol,
2000; 175(1): 99-103.

4. Koito K, Namieno T, Ichimura T, Yama N, Hareyama
M, Morita K, Nishi M: Mucin-producing pancreatic tumors:
Comparison of MR cholangiopancreatography with endoscopic retro-
grade cholangiopancreatography. Radiology, 1998; 208(1):231-37.

5. Sohn TA, Yeo CJ, Cameron JL, Iacobuzio-Donahue
CA, Hruban RH, Lillemoe KD: Intraductal papillary mucinous neo-
plasms of the pancreas: An increasingly recognized clinicopathologic enti-
ty. Ann Surg, 2001; 234(3): 313-21; discussion 321-22.

6. Sohn TA, Yeo CJ, Cameron JL, Hruban RH, Fukushima
N, Campbell KA, Lillemoe KD: Intraductal papillary mucinous neo-
plasms of the pancreas: An updated experience. Ann Surg, 2004;
239(6):788-97; discussion 797-99.

7. Gruzzmann R, Niedergethmann M, Pilarsky C, Klsppel
G, Saeger HD: Intraductal papillary mucinous tumors of the pan-
creas:  Biology, diagnosis, and  treatment. Oncologist, 2010;
15(12):1294-309.

8. Kosmahl, Pauser U, Peters K, Sipos B, Liittges J, Kremer
B, Kloppel G: Cystic neoplasms of the pancreas and tumor-like lesions
with cystic features: A review of 418 cases and a classification pro-
posal. Virchows Arch, 2004; 445(2):168-78.

9. Yamaguchi K, Chijiwa K, Shimizu S, Yokohata K, Morisaki
T, Tanaka M: Comparison of endoscopic retrograde and magnetic res-
onance cholangiopancreatography in the surgical diagnosis of pancreat-
ic diseases. Am ] Surg, 1998; 175(3): 203-8.

10. Furukawa T, Takahashi T, Kobari M, Matsuno S: The mucus-
hypersecreting tumor of the pancreas. Development and extension visu-

alized by three-dimensional computerized mapping. Cancer, 1992:
70(6): 1505-513.

11. Procacci C, Carbognin G, Accordini S, Biasiutt C, Guarise
A, Lombardo F, Ghirardi C, Graziani R, Pagnotta N, De Marco
R: CT features of malignant mucinous cystic tumors of the pancreas.
Eur Radiol, 2001; 11(9): 1626-30.

12. Grutzmann R, Post S, Saeger HD, Niedergethmann M: Intraductal
papillary mucinous neoplasia (IPMN) of the pancreas: its diagnosis,
treatment, and prognosis. Dtsch Arztebl Int, 2011; 108(46): 788-94.

13. Nagai K, Doi R, Kida A, Kami K, Kawaguchi Y, Ito T, Sakurai
T, Uemoto S: Intraductal papillary mucinous neoplasms of the pan-
creas: clinicopathologic characteristics and long-term  follow-up after
resection. World ] Surg, 2008; 32(2): 271-78; discussion 279-80.

14. Azar C, Van de Stadt ], Rickaert F, Devietre M, Baize
M, Klsppel G, Gelin M, Cremer M: Intraductal papillary mucinous
tumours of the pancreas. Clinical and therapeutic issues in 32 patients.
Gut, 1996; 39(3): 457-64.

15. Salvia R, Ferndndez-del Castillo C, Bassi C, Thayer SP, Falconi
M, Mantovani W, Pederzoli P, Warshaw AL: Main-duct intraduc-
tal papillary mucinous neoplasms of the pancreas: Clinical predictors
of malignancy and long-term survival following resection. Ann Surg,
2004; 239(5): 678-85; discussion 685-87.

16. Furukawa T, Kloppel G, Volkan Adsay N, Albores-Saavedra
J, Fukushima N, Horii A, Hruban RH, Kato Y, Klimstra
DS, Longnecker DS, Liittges J, Offerhaus GJ,Shimizu M, Sunamura
M, Suriawinata A, Takaori K, Yonezawa S: Classification of types of
intraductal papillary-mucinous neoplasm of the pancreas: A consensus

study. Virchows Arch, 2005; 447(5): 794-99.

17. Tanaka M, Chari S, Adsay V, Fernandez-del Castillo C, Falconi
M, Shimizu M, Yamaguchi K, Yamao K, Matsuno S: International
Association of Pancreatology: International consensus guidelines for man-
agement of intraductal papillary mucinous neoplasms and mucinous

cystic neaplasms of the pancreas. Pancreatology, 2006; 6(1-2): 17-32.

18. Tanaka M, Ferndndez-del Castillo C, Adsay V, Chari S, Falconi
M, Jang JY, Kimura W, Levy P, Pitman MB, Schmidt CM, Shimizu
M, Wolfgang CL, Yamaguchi K, Yamao K: International Association
of Pancreatology. International consensus guidelines 2012 for the man-
agement of IPMN and MCN of the pancreas. Pancreatology, 2012;
12(3):183-97.

19. Wilentz RE, Hruban RH: Pathology of cancer of the pancreas.
Surg Oncol Clin N Am, 1998; 7(1): 43-65.

20. Maire F, Voitot H, Aubert A, Palazzo L, O’Toole D, Couvelard
A, Levy P, Vidaud M, Sauvanet A, Ruszniewski P, Hammel P:
Intraductal papillary mucinous neoplasms of the pancreas: performance
of pancreatic fluid analysis for positive diagnosis and the prediction of
malignancy. Am ] Gastroenterol, 2008; 103(11): 2871-787.

21. Pais SA, Attasaranya S, Leblanc JK, Sherman S, Schmidt
CM, DeWitt J: Role of endoscopic ultrasound in the diagnosis of intra-
ductal  papillary  mucinous  neoplasms:  corrvelation with  surgical

histopathology. Clin Gastroenterol Hepatol, 2007; 5(4): 489-95.

22. Pitman MB, Michaels PJ, Deshpande V, Brugge WR, Bounds
BC: Cyrological and cyst fluid analysis of small (< or =3 cm) branch
duct intraductal papillary mucinous neoplasms adds value to patient
management decisions. Pancreatology, 2008; 8(3): 277-84.

23. Fukushima N, Mukai K: Pancreatic neoplasms with abundant

Ann. Ital. Chir., 85, 4, 2014 383



E. Gargaglia, et. al.

mucus production: emphasis on intraductal papillary-mucinous tumors
and mucinous cystic tumors. Adv Anat Pathol, 1999; 6(2): 65-77.

24. Su G.H, Hruban RH, Bansal RK, Bova GS, Tang DJ, Shekher
MC, Westerman AM, Entius MM, Goggins M, Yeo CJ, Kern SE:
Germline and somatic mutations of the STKI1I1/LKBI Peutz-Jeghers
gene in pancreatic and biliary cancers. Am ] Pathol, 1999; 154(6):
1835-40.

25. Maire F, Hammel P, Terris B, Olschwang S, O’Toole
D, Sauvanet A, Palazzo L, Ponsot P, Laplane B, Lévy P, Ruszniewski
P: Intraductal papillary and mucinous pancreatic tumour: A new extra-

colonic tumour in familial adenomatous polyposis. Gut, 2002; 51(3):
446-49.

26. Poley JW, Kluijt I, Gouma DJ, Harinck F, Wagner A, Aalfs
C, van Eijck CH, Cats A, Kuipers EJ, Nio Y, Fockens P, Bruno
MJ: The yield of first-time endoscopic ultrasonography in screening indi-
viduals at a high risk of developing pancreatic cancer. Am ]
Gastroenterol, 2009; 104(9): 2175-181.

27. Canto MI et al.: Screening for pancreatic neoplasia in high-risk
individuals: An EUS-based approach. Clin Gastroenterol Hepatol,
2004; 2(7): 606-21.

28. Sawai Y, Yamao K, Bhatia V, Chiba T, Mizuno N, Sawaki
A, Takahashi K, Tajika M, Shimizu Y, Yatabe Y, Yanagisawa A:
Development of pancreatic cancers during long-term follow-up of side-
branch intraductal papillary mucinous neoplasms. Endoscopy, 2010;
42(12): 1077-84.

29. Tang RS, Weinberg B, Dawson DW, Reber H, Hines
O]J, Tomlinson JS, Chaudhari V, Raman S, Farrell JJ: Evaluation
of the guidelines for management of pancreatic branch-duct intraduc-
tal papillary mucinous neoplasm. Clin Gastroenterol Hepatol, 2008;
6(7): 815-9; quiz 719.

30. Hirono S, Tani M, Kawai M, Ina S, Nishioka R, Miyazawa
M, Fujita Y, Uchiyama K, Yamaue H: Treatment strategy for intra-
ductal papillary mucinous neoplasm of the pancreas based on malig-
nant predictive factors. Arch Surg, 2009; 144(4): 345-49; discussion
349-50.

31. Frattaroli FM, Proposito D, Conte AM, Spoletini D, Nunziale
A, Pappalardo G: Assessment of guidelines to improve diagnosis and
treatment of solid pseudopapillary tumor of the pancreas. A case report
and literature review. Ann Ital Chir, 2009; 80(1):29-34.

32. Hwang DW, Jang JY, Lee SE, Lim CS§, Lee KU, Kim SW:
Clinicopathologic analysis of surgically proven intraductal papillary
mucinous neoplasms of the pancreas in SNUH: A 15-year experience
at a single academic institution. Langenbecks Arch Surg, 2012;
397(1): 93-102.

33. Kosmahl M, Pauser U, Anlauf M, Sipos B, Peters K, Liittges
J, Kléppel G: Cystic pancreas tumors and their classification: features
old and new. Pathologe, 2005; 26(1): 22-30.

34. Pala C, Serventi F, Scognamillo F, Attene F, Pisano IP, Cugia
L, Meloni M, Trignano M: Cystic pancreatic tumor treated by dis-
tal spleno-pancreatectomy with occasional diagnosis of neuroendocrine

tumor: Case report. Ann Ital Chir, 2008; 79(6):451-56.

35. Petrou A, Bramis K, Williams T, Papalambros A, Mantonakis
E, Felekouras E: Acute recurrent pancreatitis: a possible clinical man-
ifestation of ampullary cancer. JOP, 2011; 12(6): 593-97.

36. Gomez D, Rahman SH, Won LF, Verbeke CS, McMahon

384 Ann. Ital. Chir., 85, 4, 2014

MJ, Menon KV: Characterization of malignant pancreatic cystic lesions
in the background of chronic pancreatitis. JOP, 2006; 7(5): 465-72.

37. Rickes S, Unkrodt K, Neye H, Ocran KW, Wermke W:
Differentiation of pancreatic tumours by conventional ultrasound, unen-
hanced and echo-enhanced power Doppler sonography. Scand ]
Gastroenterol, 2002; 37(11): 1313-320.

38. Fusari M, Maurea S, Imbriaco M, Mollica C, Avitabile G, Soscia
F, Camera L, Salvatore M: Comparison between multislice CT and
MR imaging in the diagnostic evaluation of patients with pancreatic
masses. Radiol Med, 2010; 115(3): 453-66.

39. Rafique A, Freeman S, Carroll N: A clinical algorithm for the
assessment of pancreatic lesions: utilization of 16- and G64-section mul-
tidetector CT and endoscopic ultrasound. Clin Radiol, 2007; 62(12):
1142-153.

40. Pala C, Serventi F, Scognamillo F, Attene F, Pisano IP, Cugia
L, Meloni M, Trignano M: Cystic pancreatic tumor treated by dis-
tal spleno-pancreatectomy with occasional diagnosis of neuroendocrine

tumor: Case report. Ann Ital Chir, 2008; 79(6):451-56.

41. Baba T, Yamaguchi T, Ishihara T, Kobayashi A, Oshima
T, Sakaue N, Kato K, Ebara M, Saisho H: Distinguishing benign
from malignant intraductal papillary mucinous tumors of the pancreas
by imaging techniques. Pancreas, 2004; 29(3): 212-17.

42. Muhi A, Ichikawa T, Motosugi U, Sou H, Sano K, Tsukamoto
T, Fatima Z, Araki T: Mass-forming autoimmune pancreatitis and
pancreatic carcinoma: Differential diagnosis on the basis of computed
tomography and magnetic resonance cholangiopancreatography, and dif-
Sfusion-weighted imaging findings. ] Magn Reson Imaging, 2012;
35(4): 827-36.

43. Varadhachary GR, Tamm EP, Abbruzzese JL, Xiong HQ, Crane
CH, Wang H, Lee JE, Pisters PW, Evans DB: Borderline resectable
pancreatic cancer: definitions, management, and role of preoperative
therapy. Ann Surg Oncol, 2006; 13(8):1035-46.

44. Edge, SB, Compton CC: The American Joint Committee on
Cancer: the 7th edition of the AJCC cancer staging manual and the
Sfuture of TNM. Ann Surg Oncol, 2010; 17(6):1471-474.

45. Eguchi H, Ishikawa O, Ohigashi H, Sasaki Y, Yamada
T, Nakaizumi A, Uechara H, Takenaka A, Kasugai T, Imaoka S:
Role of intraoperative cytology combined with histology in detecting con-
tinuous and skip type intraductal cancer existence for intraductal pap-
illary mucinous carcinoma of the pancreas. Cancer, 2006; 107(11):
2567-575.

46. Couvelard A, Sauvanet A, Kianmanesh R, Hammel P, Colnot
N, Lévy P, Ruszniewski P, Bedossa P, Belghiti J: Frozen sectioning
of the pancreatic cut surface during resection of intraductal papillary
mucinous neoplasms of the pancreas is useful and reliable: A prospec-
tive evaluation. Ann Surg, 2005; 242(6):774-8, discussion 778-80.

47. Cho KR, Vogelstein B: Genetic alterations in the adenoma: car-
cinoma sequence. Cancer, 1992; 70(6 Suppl): 1727-731.

48. Bassi C, Sarr MG, Lillemoe KD, Reber HA: Natural history of
intraductal papillary mucinous neoplasms (IPMN): current evidence

and implications for management. ] Gastrointest Surg, 2008; 12(4):
645-50.

49. Sugiyama M, Izumisato Y, Abe N, Masaki T, Mori T, Atomi
Y: Predictive factors for malignancy in intraductal papillary-mucinous
tumours of the pancreas. Br ] Surg, 2003; 90(10):1244-249.



