Folia Medica 63(6):970-6

fOlia 1 DOI: 10.3897/folmed.63.e63071
medica
8 Case Report

Intraductal Papillary Mucinous Neoplasm
of the Pancreas: Need for a Tailored Approach
to a Rare Entity

Marina Konaktchieva!, Dimitar Penchev?, Georgi Popivanov?, Lilyana Vladova®, Roberto Cirocchi?,
Marin Penkov’, Petko Karagyozov6, Ventsislav Mutafchiyski?

I Department of Gastroenterology, Hepatology, and Transplantology, Military Medical Academy, Sofia, Bulgaria

2 Department of Surgery, Military Medical Academy, Sofia, Bulgaria

3 Department of Tumour Morphology, University Hospital for Active Treatment of Oncologic Diseases, Sofia, Bulgaria
4 Department of Surgical Science, University of Perugia, Perugia, Italy

° Department of Diagnostic Imaging, St Ivan Rilski University Hospital, Sofia, Bulgaria

6 Department of Interventional Gastroenterology, Acibadem City Clinic Tokuda Hospital, Sofia, Bulgaria

Corresponding author: Georgi Popivanov, Department of Surgery, Military Medical Academy, 3 St Georgi Sofiyski St., Sofia 1606, Bulgaria; E-mail:
gerasimpopivanov@rocketmail.com; Tel.: +359 885 521 241

Received: 13 Jan 2021 ¢ Accepted: 15 Apr 2021 ¢ Published: 31 Dec 2021

Citation: Konaktchieva M, Penchev D, Popivanov G, Vladova L, Cirocchi R, Penkov M, Karagyozov P, Mutafchiyski V. Intraductal
papillary mucinous neoplasm of the pancreas: need for a tailored approach to a rare entity. Folia Med (Plovdiv) 2021;63(6):970-6. doi:
10.3897/folmed.63.e63071.

Abstract

Intraductal papillary mucinous neoplasm (IPMN) of the pancreas is a relatively new entity that has gained increased attention because
of its unique features — presence of different subtypes with different malignant potential, biological behavior, and prognosis, higher
rates of recurrences and concomitant or metachronous pancreatic duct cancer. It is rare with an incidence of 4 to 5 cases per 100 000.
The relative lack of experience significantly hampers decision making for surgery (pancreatic head resection, distal pancreatectomy or
enucleation) or follow-up.

Herein we present two cases managed by diametrically different tactic according to the risk stratification - distal pancreatectomy with
splenectomy and observation, respectively. An up-to-date literature review on the key points in diagnostics, indications for surgery, the
extent of surgery, follow-up, and prognosis is provided.

The tailored approach based on risk stratification is the cornerstone of management. Absolute indications for surgery are the lesions
with high-risk stigmata, whereas the worrisome features should be evaluated by endoscopic ultrasound and fine-needle aspiration. Main
duct and mixed type are usually referred to surgery, whereas the management of a branch type is more conservative due to the lower
rate of invasive cancer. Strict postoperative follow-up is mandatory even in negative resection margins due to a high risk for recurrences
and metachronous lesions.

Despite the guidelines, the intraductal papillary mucinous neoplasm remains a major challenge for clinicians and surgeons in the
balance the risk/benefit of observation versus resection. Risk stratification plays a key role in decision-making. Future trials need to
determine the optimal period of surveillance and the most reliable predictive factors for concomitant pancreatic duct cancer.
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INTRODUCTION

Intraductal papillary mucinous neoplasm (IPMN) is a
cystic pancreatic neoplasm characterized by intraductal
papillary proliferation of mucin-producing cells. It is a rel-
atively new entity described in 1980, which rapidly focused
the scientific attention because of its unique features - the
presence of different subtypes with different malignant
potential, biological behaviour and prognosis, higher rates
of recurrences and synchronous or metachronous pan-
creatic duct cancer. It is rare with an incidence of 4-5/100
000, accounting for only 1% of all pancreatic tumours and
20%-30% of cystic neoplasm of the pancreas.!* Approxi-
mately 5% of the pancreaticoduodenal resections are due
to IMPN.>¢ QOver ten years, Lukanova et al. reported 103
operated patients with rare pancreatic neoplasms, 11% of
these being IPMN.” The delayed or missed diagnosis is
associated with malignant transformation and poor prog-
nosis.> An important issue is the differential diagnosis with
benign pancreatic tumours.*® Another conundrum is the
extremely difficult differential diagnosis with synchronous
pancreatic ductal adenocarcinoma (PDAC), which occurs
in 5.3% of the cases with IMPN.110:11

The purpose of the study was to illustrate two different
approaches and to present the best available evidence thus
facilitating the decision making in this rare entity.

CASE REPORTS

Case 1

A 67-year-old female was admitted because of moderate ab-
dominal pain located in the upper right quadrant with back
pain, nausea, vomiting, and weight loss of 5 kg. Symptoms
lasted for several months before the admission. The patient
had a medical history of arterial hypertension and a pre-
vious appendectomy. Laboratory findings were Hb, 124 g/l;
CRP, 6.3 mg/l; alkaline phosphatase, 399 U/l; glucose, 8.8
mmol/l; ALT, 414 U/l; AST, 11 U/l; amylase, 6 U/; total bi-
lirubin, 11 ymol/l; and direct bilirubin, 2 ymol/l. Computed
tomography showed atrophic pancreas and a sharp lesion
with calcification in the pancreatic tail measuring 30/32 mm
in size. The decision for surgery was taken according to the
risk factors: clinical symptoms, main duct tumour with size
>3 cm and a presence of a mural nodule.

Intraoperatively, there was a round-shaped soft tumour
with a diameter of 4 cm, located in the tail of the pancreas
(Fig. 1). The fresh-frozen section of the lymph nodes from
the splenic hilum was negative. Laparoscopic distal pancre-
atectomy with splenectomy was performed with stapler tran-
section of the pancreas at the level of the portal vein (Fig. 2).
The pancreatic stump was oversutured with 3/0 prolene. The
duration of surgery was 270 minutes.

The patient had an uneventful recovery and was dis-
charged on the 7th postoperative day. The gross pathology
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revealed an atrophic pancreas with multiple round-shaped
cysts. Histological examination showed atrophy, lipomatosis,
and fibrosis of the pancreatic parenchyma, cystic dilatation of
the main duct with a dense fibrotic wall. There were papillary
projections with gastric, intestinal and pancreaticobiliary
morphology with mild dysplasia as in non-invasive IPMN
(Figs 3,4).

Case 2

A 75-year-old female was admitted to hospital complaining
of intermittent nausea and slight upper abdominal pain.
The physical examination and blood assay were unremarkable
except for the amylase level of 180 U/I. The abdominal ultra-
sound revealed multiple cystic lesions of the pancreas. The CT
and MRI showed a finding consistent with branch type-IPMN
multiple cystic lesions with non-enhancing wall and without
intramural nodules (Figs 5-7). The lesions were assessed as
low risk and the patient was scheduled for observation.

DISCUSSION

The mastery of IPMN management is the accurate patient
selection for surgery, balancing between the unnecessary
surgical intervention and overlooking of invasive cancer.
Approximately 75% of the patients with IPMN, particular-
ly BD-IMPN, underwent unnecessary surgery.! Therefore,
the decision to operate or to follow up is pivotal.!2-14

Based on the morphology, there are three types of
IPMN: main pancreatic duct (MD-IPMN, 27%), branch
duct (BD-IMPN, 58%) and mixed type (32%).!! MD-IPMN
has significantly higher malignant potential compared
to BD-IPMN (43% vs. 18%).12!13> A more recent survey
reported a 23% total rate of invasive cancer in IPMN - 39%
in MD, 13% in BD and 32% in mixed type.!!

According to the grade of dysplasia, there are four sub-
types of IPMN - low, moderate, and high-grade dysplasia,
carcinoma in situ and invasive cancer. There are also four
histological subtypes with distinct prognosis - gastric,
intestinal, hepatobiliary and oncocyte.!>!3

The revised Fukuoka consensus (2017) divides the
patients into two groups.!®* The high-risk group includes
obstructive jaundice in a patient with a cyst of the pan-
creatic head, main pancreatic duct >10 mm and enhanc-
ing mural nodule >5 mm. The latter group comprises the
so-called “worrisome features” - clinical presentation with
pancreatitis, cyst >3 cm, enhancing mural nodule <5 mm,
thickened/enhancing cystic wall, the main pancreatic duct
5-9 mm, disconnection of the main pancreatic duct with
distal atrophy, lymphadenopathy, increased serum level
of CA 19-9, and cyst growth >5 mm/2 years. The mural
nodule is the most important predictive factor for cancer,
although several studies demonstrated malignant transfor-
mation in 9% of the patients without.!*!%! On the other
hand, Wong et al. reported a 34% incidence of invasive
carcinoma in cysts <3 cm, whereas others demonstrated a

Folia Medica | 20211 Vol. 63 | No. 6

971



M. Konaktchieva et al

Figure 1. Tumour 4 cm in diameter located in the body of the pancreas.

Figure 2. Laparoscopic distal pancreatectomy with splenectomy - resection margin at the level of the portal vein.

Figures 3, 4. Non-invasive IPMN, mixed type (Hematoxylin-eosin, 2x and 4x).
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Figures 5-7. CT and MRI and MRCP of branch type IPMN.

59% rate of malignant IPMN in the main duct 5-9 mm.!>!*

These results are an example of lower specificity and sen-
sitivity of all well-known risk factors to predict malignant
transformation.!>’

The precise preoperative assessment of the malignancy
risk is of paramount importance for correct decision-mak-
ing. MRI/MRCP and CT have a sensitivity of 87% and 83-
95%, respectively (Figs 5-7).2%2! Endoscopic ultrasound
(EUS) can precisely evaluate the cystic wall thickening,
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communications with the pancreatic ductal system, pres-
ence of a mural nodule and allow fine-needle aspiration
(FNA) (Fig. 8). EUS can detect mural nodule in 72% of
cases without and 98% with contrast enhancement.?
It is useful for differentiation of IPMN from other cystic
lesions through the communication with the pancreatic
duct and seems to have higher sensitivity to detect concom-
itant PDAC than CT and MRI.%

The high-risk stigmata are an absolute indication for
surgery irrespectively of the type of IPMN. The worri-
some characteristic should be further assessed by EUS and
FNA - the presence of mural nodule >5 mm, suspicion
of main duct involvement or cytology findings suspicious
or positive for malignancy are indications for surgery.
MD and mixed type are usually referred to surgery, where-
as a more conservative approach is used for BD-IPMN
because of the lower risk for malignancy (18% vs. 43% in
MD). In absence of the worrisome features, CT, MRI or
EUS are recommended every 6 to 24 months, although
some authors advocate resection in younger patients with
cyst >2 cm.!* Based on the above-mentioned consideration
the authors of the Fukuoka consensus stated that “the deci-
sion should always be individualized and depends not only

Figure 8. US-guided FNA biopsy of high-risk MD-IPMN with
the intramural nodule.
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on the risk of invasive carcinoma or HGD but also on the
patient’ life expectancy, comorbidities and cyst location”.!*

On the other hand, some authors suggest that even a
6-month followup is not sufficient for early diagnosis of
invasive cancer, so the American Association of Gastro-
enterology does not recommend an intensive follow-up.?®
However, we and others disagree because strict surveillance
is the only chance to diagnose both malignant IPMN and
synchronous PDC.!!

A retrospective study reported no difference in the 5-year
survival between resected and non-resected lesions.* A
recent meta-analysis demonstrated that “in patients unfit
for surgery, IPMN-related mortality among patients with
worrisome features and high-risk stigmata is low, and the
risk of death from other causes much higher”.>> Therefore,
we should keep in mind that “the guidelines are not a reli-
gion and surgeons should be thoughtful” (M. Walsh, World
Congress of Surgery, Basel, 2017).

The appropriate surgical procedure is another key step.
The standard approach is resection with lymph node dis-
section because of the high rate of lymph node metastases
(54% in invasive IPMN).?® Pancreaticoduodenal resection
is the most common procedure (71%), followed by distal
pancreatectomy (12%).26 Parenchyma-sparing resections
such as enucleation, segmental resections (2%) are indicat-
ed for single BD-IPMN without malignant transformation
or high-risk lesions in multifocal BD-IPMN. The surgeons
should keep in mind, however, that they are associated with
a higher rate of complications. A total pancreatectomy is
indicated in diffuse involvement, particularly in patients
with a family history of pancreatic cancer (15%).'82627
The frozen section (FS) has 95% accuracy and is indicated
in the case of unclear margins.?® A large prospective series
reported a change in the extent of resection in 30% of the
cases leading to an adequate resection in 97%.2° The main
limitation of FS is the so-called “skip” lesions (approxi-
mately 10% of IPMN).?

The strict follow-up of the operated IPMN patients is
mandatory due to the risk for metachronous lesions and
a high recurrence rate even in negative resection margins
(10-28%).283% Tanaka reported five- and ten-year cumu-
lative incidence of 8% and 12% for all high-risk lesions —
3% and 6% for high-grade dysplasia/invasive IPMN and
4.5% and 6% for PDAC, respectively.3! A recent large study
reported a 12.5% recurrence rate with approximately three-
fold increased risk in high-risk BD lesions.*

The ten-year survival in non-invasive IPMN is 90% ver-
sus 25% in invasive IPMN, the five-year survival in the case
of positive nodes is 30% versus 75% without nodal involve-
ment.>? John Hopkins® experience demonstrated 77% five-
year survival for non-invasive IPMN in contrast to 43% for
the patients with invasive IPMN.?° In certain cases, howev-
er, the differentiation of IPMN and PDAC can be difficult,
because of the similar microscopic appearance and immu-
nohistochemistry.!®*%%* Invasive cancer of the intestinal
type has a better prognosis with a five-year survival of 90%
versus 53% for the gastric type.!? The patients with invasive

IPMN and metastatic lymph nodes have 24% two-year and
0% five-year survival 2®

There are no specific laboratory markers for IPMN, but
several studies showed significantly higher levels of CEA
in pancreatic juice in high-risk lesions.!* The immunohis-
tochemistry for mucin production such as MUC and KL-6
are usually positive in tumours suspected for malignancy
with 97% sensitivity and specificity.> MUC5AC alone is
expressed in gastric type, MUC-1 and MUC5AC are typ-
ical for the pancreaticobiliary and oncocytic type, where-
as MUC-2 and MUCS5AC are specific for the intestinal
type.?23* A large number of genetic mutations have been
studied in IPMN such as BRAF, KRAS, p53, p16, SMAD 4,
DPC 4, $100, miR-21, but only GNAS mutation is specific
for IPMN. Nevertheless, GNAS mutation has low specifici-
ty (60% in high-grade dysplasia).?

The exact time interval of surveillance for both resect-
ed and non-resected cases remains the most controversial
matter.’> Even after a strict follow-up, some patients devel-
op metastatic PDAC of the pancreatic remnant.?* We agree
with Nakamura et al. that “further investigation using a pro-
spective protocol with a large number of patients is needed to
establish the optimal interval and period of surveillance, and
to determine the most reliable risk factors for concomitant
PDAC”, 336

CONCLUSIONS

The intraductal papillary mucinous neoplasm remains a
major challenge for clinicians and surgeons in the balance
of the risk/benefit of observation versus resection. Accurate
risk stratification plays a key role in the decision-making.
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Pe3tome

BHYTpUIIPOTOKOBOE MAMIIAPHOE MYLMHO3HOe HOBOoOOpasoBanue (BIIMH) momkenymodHON >Kele3bl — OTHOCUTEIBHO HOBBII
06beKT, KOTOPBIIT IpUBJIeKaeT BCE 6O/Iblile BHUMAHNS O6/1arofapsi CBOMM YHUKAILHBIM CBOMCTBAM — HA/IMYMIO Pas/INYHbIX IOATAIIOB
CO 3/10Ka4eCTBEHHBIM IIOTEHI[MAIOM, OMOTIOTMYeCKIUM ITOBEieHIeM I IIPOTHO30M, 60/Iee BBICOKOIT YaCTOTOI PELUANBOB 1 COMYTCTBY-
I0II[ell MeTaXPOHHOI! KapLMHOMOI! IIOMKeTYAOIHOI JKene3bl. ITO pefKoe 3aboneBaHue — o 4 1o 5 caydaes Ha 100 000. OTHOCUTeND-
HO€ OTCYTCTBHE OIIbITA 3HAYMUTE/IPHO OTPAHNYNMBAET PElIeHNe O XMPYPrU4eCKOM BMeIIaTe/NbCTBe (Pe3eKInsA FOMIOBKIU HOPKeTy0YHOM
KeTIe3bl, AUCTaIbHas AaHKPEeaTIKTOMILS M/IM SHYK/Iealys1) WM HOC/IeRyIoleM HaOMIofieHNN.

SD;CCI) MbI IIPENCTAB/IAEM iBa Cl1ydas, OCBOEHHDIX C IMaMe€TpPpa/IbHO HPOTI/IBOHOHO)KHOI?[ TAKTUKOI 11O OLI€HKE PJMICKa — NJICTa/IbHAA MaH-
KpeaT3KTOMU:A CO CIJIEHAKTOMMUEN U Ha6m011e1—me COOTBETCTBECHHO. HpeHCTaBHeH aKTyaTIbeIf/'I 063013 JINTEPATYPBhI 11O KIHOYEBbIM 3Ta-
IIaM ANATHOCTYIKY, ITOKAa3aHMAM K XMPYPrmi€CKOMY BMEIIATEIbCTBY, CTENEHN XMPYPIrU4€CKOro BMEeNIaTe/1bCTBa, KOHTPO/IIO M IIPOTHO3Y.

VIHAMBUAyaIbHBIIT IIOTXOJ, OCHOBAHHBII Ha OLIEHKe PICKA, AB/IAETCA KPAaeyroMIbHBIM KaMHeM B YIIpaB/IeHNUY 9TUM 3ab0/eBaHueM. AG-
COTIIOTHBIM ITOKa3aHMeM K OIlepallii AB/IAITCSA IOPAXKEHN ¢ PyOLiaMyt BBICOKOTO PUCKA, a TPEeBOXKHBIE IIPM3HAKM CTIeAyeT OLieHUBATD
C TIOMOIITbI0 SHJ0CKOIMYECKOTO YIbTPAa3BYKOBOTO MCCIEIOBAHNA I TOHKOUTObHOI aciupanuyu. BIIMH ocrnosHoro xanana u BIIMH
CMEIIaHHOTO TUIIA OOBIYHO HAIIPABILAITCS Ha XMPYPIUUecKoe BMELIaTeIbCTBO, TOTAA KaK KOHTPOJIb TUIIA, 3aTParyBalolLlero KaHasl,
ABJIsIeTCsL 60Tee KOHCEPBATUBHBIM U3-3a 60jIee HIM3KOI YaCTOThI MHBA3MBHOI KapLHOMbL. CTpOroe nocjieorepanoHHoe Hab/moze-
HIte 00513aTe/IbHO JJaXKe IIPU OTPULIATENIHBIX [IPeie/iax pe3eKII 13-3a BBICOKOTO PUCKa PELNBA M METAXPOHNIECKIX OPsKEHIL.

HecMmoTps Ha Ipefnmcanus, BHYTPUIPOTOKOBOE MAMIULIPHOE MYLIMHO3HOE HOBOOOPa3OBaHIe OCTAéTCs CepbE3HOI TPpo6IeMOit Ays
KIMHULMCTOB ¥ XMPYPrOB € TOYKM 3pEHMs COOTHOIIEHNMS PYUCKa U IO/b3bl HaOmomeHns u pedekuun. OLieHKa PUCKOB UTpaeT KIIode-
BYIO POJ/Ib B IPVHATUM PellleHuil. B 6yIyIyx skcliepuMeHTax clefyeT OlpefeInTb ONTHMA/IbHbII IIepyof;, HabofeHNs 1 Hanbonee
HafI&KHBbIe IPOTHOCTUYECKe PAKTOPBI /I COIY TCTBYIOLIErO paKa MIPOTOKA MOMKeTyTOIHOI JKeIe3bl.

KnwoueBble cnoBa

Ha0/TI0fleHNe, BU3YaIN3UPYIOLIasi JUATHOCTIKA, BHYTPUIPOTOKOBOE IAIULIPHOE MYLIMHO3HOE HOBOOOPa3oBaHIe, OKeTyAOIHAs
JKejle3a, XMPYPrus, MHAUBUALYa/IbHBII TIOAXO,
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