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Introduction

Intraductal Papillary Mucinous Neoplasm(IPMN) Lﬁumﬁw%nmﬁuéamﬁwﬁﬂ finsnandadundausn
1wl £.¢1.1982 1ng Ohhashi®” %ﬂiﬁi’lENmLﬂaéT‘fhEJﬁmaulli”laﬁLﬁu Pancreatic carcinoma 713 clinical feature #ie §i
715 dilate U89 main pancreatic duct # patulous ampullary orifice kazidl mucin secretion

1wl £.#1.1996 1119 WHO ladinisdiun cystic mucin-producing pancreatic neoplasm Ju 2 ﬂ&juﬁa
intraductal papillary mucinous tumor &z mucinous cystic tumor®? wagaeuitul A.A.2000 Iefinswdeuiaie
somsaessiiadu intraductal papillary mucinous neoplasm (IPMN) &g mucinous cystic neoplasm (MCN)® o8
MCN a¢dl histological finding iz Aeidnwaizves ovarian like stromal

IPMN Wulsafinuldtfosuazaznuldlugiifionns Fasengiinulsvesfiorss 60 - 70 T 9nmsfinwmudng

ANuFuRuSiulsavanugnssu touA Peutz-Jegher Syndrome wag Famileal adenomatous polyposis'®®

Classification of IPMN

Tugheusnuosmsauny IPMN sunudn cyst 988U main pancreatic duct (MD) %4 duct zawalvg
wazdlmsudn mucin desnFanudn IPMN @nansadintulaly branch pancreatic duct (BD) Tnesdesuiinannse
wenfiuldeig imaging uaz histology® andayalu Sendai guideline 2006 WudMMINYIIN15M539 imaging lainazilu
CT scan %58 MRCP WU main pancreatic duct dilate 3nnninwsewiniu 1 eu fiewdu strongly suggest MD-IPMN
Turauefidnsiany pancreatic cyst fiiousiafiu pancreatic duct Inedi main duct Taifinns dilate axfiarsandu BD-
IPMN ﬁmﬁqmﬁamiﬁfmwﬂ IPMN viaessiinainiusingdesedonansianis histology Immzwujw@’ﬂwmqsmﬁ
Tasunsifiadedu BD-IPMN 110 imaging WARNTIANWU microscopic involvement 1771 main pancreatic duct finsn
laiwuneunswidin® egnslsAiniulunis management ve4 IPMN §a@aie1fe preoperative radiologic imaging Tun1s
adeviinves IPMN wazidonisnssnuilaefinansaameanensinerazinnusenaunissnwlunends
Jagiu IPMN ansaduunlsniudnuaznng morphology eanidu 3 lingiail®

1. Main duct IPMN #s188a

msiid segmental %30 diffuse dilatation 98¢ main pancreatic duct 11AA71 5 wu Imsﬁlﬂﬁmmmaqms

obstruction guq dwsuflinvesuunn main duct 5 1l ‘Tj mmfmmaqmsﬁﬂmwudwmmﬁu sensitivity

@ radiologic diagnosis Tnefi specificity liianas dm5U main pancreatic duct Aifivwnn 5 - 9 wgn

o

dnaglungy worrisome feature UagdwunuInNd 10 Uy azdneglungu high risk stigmata aimudAey

o

Tun15 management lngaznanisivazidunanaly
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Branch duct IPMN #1884

pancreatic cyst fivwaNINN3n 5 1y waziloustafiu main pancreatic duct Tnedesifadauanisaann
pancreatic pseudocyst lusefifiuse ¥R pancreatitis 1nrieu

Mixed type IPMN 1884

Q’ﬂwﬁﬁﬁﬂwmmm MD-IPMN thag BD-IPMN 593 %&Iuﬂéjmﬁﬁmﬁﬂﬁlﬂu minimal main pancreatic duct
involvement e BD-PMN fin529%u main pancreatic duct involvement 21nHansaamsne5imen lungu

oA

1 risk TunsiAin malignancy lis9anngy BD-IPMN wugfBnngude extensive main pancreatic duct
involvement g #533WU BD-IPMN wadl main duct involverent 411 imaging study aglunguildl risk lu
nsiiin malignancy TnalAesiunga MD-IPMN®

#15U risk N19LAR malignancy 989 IPMN Tuusiay type uansmin1san 1 ©

Table 1 Frequencies of malignancy in IPMNs according to the morphological type

Total IPMNs Main duct type Branch duct type Mixed type

First author Year  Total Malignant Invasive Number Malignant Invasive Number Malignant Invasive Number Malignant Invasive
number n (%) n () n (%) n (%) n (%) n (%) n (%) n (%) (%) n (%) (%)

Sugiyama [11] 2003 62 34 (54.8%) 20(323%) 30 (48.4%) 21 (70.0%) 17 (56.7%) 32 (51.6%) 13 (40.6%) 3 (9.4%)

Sohn™[12) 2004 136 =52 (38.2%) 52(382%)  36(265%)  >18 (50.0%) 18 (50.0%)  60(44.1%) =18 (30.0%) 18(30.0%) 33(243%) -16(48.5%) 16 (48.5%)

Salvia [13] 2004 140 83 (59.3%) 58 (41.4%) 140 (100%) 83 (59.3%) 58 (41.4%)

Suzuki'{14] 2004 1024 =446 (43.6%) 446 (43.68) 201 (196%) =120 (59.7%) 120 (59.7%) 509 (49.7%) =150 (29.5%) 150 (29.5%) 228 (22.3%) 148 (64.93%) 148 (64.9%)

Lee [15] 2005 67 24 (35.8%) 9(134%) 27 (403%) 12 (44.4%) 3(11.1%) 35 (52.2%) 10 (28.6%) 4(11.4%) 5(7.5%) 2 (40.0%) 2 (40.0%)

Serikawa [2] 2006 103 41 (39.8%) 28(27.2%) 47 (456%) 30 (63.8%) 21 (44.7%) 56 (54.4%) 11(19.6%) 7({12.5%)

Schmidt [3] 2007 156 50 (32.1%) 29(18.68) 53 (34.0%) 30 (56.6%) 15 (283%) 103 (66.06%) 20(19.4%) 14 (13.6%)

Rodriguez [20] 2007 145 32 (22.1%) 16 (11.0%) 145 (100%) 32 (22.1%) 16 (11.0%)

Schnelldorfer [16] 2008 208 82 (39.4%) 63(303%) 76 (36.5%) 49 (64.5%) 84 (40.4%) 15(17.9%) 48 (23.1%) 18 (37.5%)

Kim [17] 2008 118 36 (30.5%) 28 (23.7%) 70 (593%) 25 (35.7%) 23 (32.9%) 48 (40.7%) =3 (6.3%) 3 (6.3%)

Nagai [4] 2008 T2 44 (61.1%) 30(41.78) 15 (20.8%) 15 (100%) 10 (66.7%) 49 (68.1%) 25 (51.0%) 18 (36.7%) 8(11.1%) 4 (50.0%) 2(25.0%)

Jang [21] 2008 138 26 (18.8%) 17 (12.3%) 138 (100%) 26 (18.8%) 17 (12.3%)

Ohno [18] 2009 87 45 (51.7%) 19(21.8%) 14(16.1%) 11 (78.6%) 4 (28.6%) 48 (55.2%) 20 (41.7%) 9(18.8%)  25(28.7%) 14 (56.0%) 6 (24.0%)

Nara [19] 2009 123 82 (66.7%) 61 (49.6%) 26 (21.0%) 26 (100%) 21 (80.8%) 59 (48.0) 26 (44.1%) 14 (23.7%) 38 (30.9%) 30 (78.9%) 26 (68.4%)

Bournet [7] 2009 99 24 (24.2%) 14(14.1%) 47 (47.5%) 6(12.8%) 4 (B.5%) 52 (52.5%) 18 (34.6%) 10 (19.2%)

Hwang [5] 2010 187 58 (31.0%) 43(23.0%) 28 (15.0%) 20 (71.4%) 17 (607%) 118 (63.1%) 19(16.1%) 14(11.9%)  41(21.9%) 19 (46.3%) 12 (29.3%)

Mimura [6] 200 82 54 (65.9%) 29 (35.4%) 39 (47.6%) 34 (87.2%) 19 (48.7%) 43 (52.4%) 20 (46.5%) 10(23.3%)

Sadakari [22] 2010 3 6 (8.2%) 1(1.4%) 73 (100%) 6 (B.2%) 1(1.4%)

Kanno [23] 2010 159 40 (25.2%) 19(11.9%) 159 (100%) 40 (25.2%) 19 (11.9%)

Crippa [10] 2010 389 181 (46.5%) 118(303%) 81 (208%) 55 (68%) 39 (48%) 159 (40.9%) 34 (22%) 17(11%)  149(38.3%) a2 (62%) 62 (42%)

Total 3568 =1440 (=40.4%) 1100 (30.8%) 883 (247%) =549 (-622%) 385 (43.6%) 2027 (56.8%) =494 (=244%) 337 (166%) 627 (17.6%) =361 (>57.6%) 284 (45.3%)

Abbreviation: IPMN; Intraductal papillary mucinous neoplasm

Since these reports only included invasive IPMNs, the frequency of malignant IPMN is underestimated in this

table owing to the absence of data for non-invasive IPMNs
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Malignant IPMN

IPMN 2zildnwalzaed neoplastic transformation Haus hyperplasia/adenoma (Jagduuuseglu low grade
dysplasia) IUaudls invasive carcinoma lunatenisdnulain1ssin carcinoma in situ #38 high grade dysplasia 15
lungu malignancy wisnvanen1sAnwlammvuaanigngy invasive neoplasm wihtunudnuasiil aeressive
clinical behavior'!? ‘ﬂﬁ]ﬁ;ﬁumm WHO classification lawugiirlwle high grade dysplasia LU carcinoma in situ Lag
wanideanisld term malignancy Tunrsuusngs IPMN®Y 2 9ann1suseau Baltimore consensus Iginswasunis
wUangu dysplasia imaaud low grade dysplasia Wae high grade dysplasia lnen intermediate grade aanly®?
Jaqiunnnisfineiwes Del chaiaro M et al. wudn main pancreatic duct dilatation ferdutladuddglunisvine
n15iAn high grade dysplasia uag invasive IPMN Tagasudne cut off 4e¢ main duct 7 5-7 uy 1Ju predictor 714

WENTENIN benign wag malignant lesion®”

Histolosgical aspects
IPMN anansauuslaniudnuaignig histology 1u 4 subtype e gastric, intestinal, pancreatobiliary uay
oncocytic subtype Tngluwsiaz subtype 223 carcinogenic pathway fiuansnsfiu
1. Gastric subtype 1Sunfinfinuléveslu BD-IPMN fidnwasidu papilla lining Adneiiu sastric foveolar
epithelium 3 MUC5AC positive tiag MUC1, MUC2 negative ”Luﬂaq'mﬁﬁﬂwmﬂu low grade dysplasia dd2u
foefiaziliu invasive carcinoma usifiwuldu carcinoma wén %ﬁ‘wqaﬂiimﬁw pancreatic ductal
adenocarcinoma
2. Intestinal subtype \Jusiiafinuveslu MD-IPMN S&nuaradie colonic villous adenoma wuidu invasive
carcinoma auseana 1 Tu 3 Lagagnsianu MUC2 wag CDX2 positive
3. Pancreatobiliary subtype \usiinfinuldos fi§nwazaes cuboidal cell waraziidnuae high erade

version U84 gastric subtype $21A7

oA

4. Oncocytic subtype Wunaund prognosis ABUTN4A zddnwaly complex multilocular cyst ‘UW@I‘M@QLLM

q

#nagnu ductal dilatation #39 mucin extrusion 310 ampulla TR WATIINY MUC6 positive 3

LY

guANII0IN1SAA invasive carcinoma Uaguaginisaniulsad



Intraductal Papillary Mucinous Neoplasm 4

.- - 3
\ \
~ b Koy

1
-

Fig. 1 NMMWAAY Histology U89 IPMN 91unAu subtype

Investigation

N3 investigation d@%3U IPMN Tt adugosdanuie ns work up 394 pancreatic cystic lesion kazAS
Afaduuenisa BD-IPMN 800910 cyst ¥iadue

U8ya31n imaging studies #1499 WU31 15911 MRI & prevalence ¥83N13ATIINY pancreatic cyst 11AND
A3 CT Iﬂaagj‘ﬁ 19.9% wag 2.6% aua1au ¥ 91ndeyalu Fukuoka guideline 2012 wuin pancreatic cyst iilai
flonslasiamzegnedainiivuntionnd 10 wu. Shaglinudnuaizaes invasive carcinoma lunguitliisniudesd
M3 investigation Lfisfx uAdesinsasnfnauensluszey Tuvaed cyst fiflvunamnnnd 10 ua. AsmsIadae
CT pancreatic protocol 138 gadolinium-enhanced MRI 59U MRCP agtigusnanuazaad lesion laanin® seun
Ty revise Fukuoka guideline 2016 éffinsusueiiliu cut off vesum cyst 1Wu 5 uu. Tnefuuamslunmsufoa
witlowdn'® gndeasuvengussdunmdszyiinisyin MRCP fewdu procedure of choice Tun1suseidiu pancreatic
cyst \leannanunsauiudnunizues septate, nodules way duct communication U cyst lifind1 CT scan®”

137593 imaging aﬂaéﬁﬂﬁﬁmmﬁ’]ﬁmﬁiams management IPMN #8 endoscopic ultrasonography (EUS)
M3A5I9RAE EUS ansnsauenszining mural nodule fu mucin I Taefi mucin asfinsindeulwiléniu position ves
I’,Eﬂ'JSJLLaﬂaJWU doppler flow wquedl mural nodule azlifnsudunielldeumuniuaraninsansany doppler
flow ¢ wenand EUS Seanunsadaelunisyi FNA U3ins pancreatic lesion 1iodws73 cytology I uazdsldluns

n3RAnAINEUIe IPMN gagnd1dlusieavidensely
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Investigation 8¢ 191 intraductal ultrasonography Wag per-oral pancreatoscopy Tadnsunanldiiie

diagnosis kagmanagement IPMN"® wgagnslsinatechniquesananalailashanldunsuanawinlain

Fig. 3 CT scan uandanwaz multilocular cyst #1UStiad head of pancreas (black arrow) waganwazuasunilocular

cyst fiusiand tail of pancreas (white arrow) Iuﬁﬂ’m multiple BD-IPMN
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MRCP

ke

Fig. 4 dnwadzuad MD-IPMN 21n MRCP (left) igufiu ERCP (right) saufiumural nodule (white arrow)

Fig. 6 uandanwaIzUas Mixed type IPMN 990 MRCP (left) iigufiu ERCP (right)
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EUS
.
/ / naodule
Ny
RS
Doppler flow/
Fig. 7 uansanuazed mural nodule Tu main pancreatic duct
Pancreatoscopy

Fig. 8 WanIdNWMy Fish egg-like appearance 484 MD-IPMN 99n11501973 pancreatoscopy

Distinction of BD-IPMN from other pancreatic cyst
ms3fadeuen BD-IPMN 880370 pancreatic cyst 3w 91fe91nUse IR e Snwaenng imaging NanTIa
cytology wawna cyst fluid analysis (CEA, amylase, molecular marker) #anans39 pancreatic cyst u liliieausigg

471U mucinous iU non mucinous 8aNAINU LASIANITAUON specific histologic type @pg1ausiug (1151991 2)



Table 2 Typical clinical and imaging feature of common pancreatic cysts
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Characteristic MCN BD-1PMMN SCN Pseudocyst
Sex (% female) =95% ~55% ~T0% <25%
Age (decade) 4th, 5th Gth, 7th Gth, 7th 4th, 5th
Asymptomatic -50% mostly when small -50% nearly zero
Location (% bodytail) 95% 30 S0 G5
Common capsule yes no yes N/A
Calcification rare, curvilinear in the no 30—40%, central no
cyst wall
(ross appearance orange-like grape-like spongy or honeycomb-  variable
like
Multifocality no yes no rare
Internal structure cysts in cyst cyst by cyst microcystic andfor unilocular
Macrocystic
Main pancreatic duct infrequent yes (though not always demonsirable) no COmmon
communication
Main pancreatic duct normal or deviated normal, or dilated to >5 mm, suggesting normal or normal or irregularly dilated, may
mixed type deviated contain stones
Cyst fluid analysis mucin, mucin, SETOUS, NONMUCINGLS,
high CEA, GNAS wild, high CEA, very low high amylase
RNF43 mutated GNAS frequently mutated, CEA,
RNF43 mutated VHL gene mutated,
RMNFA3 wild

Abbreviations: MCN, Mucinous cystic neoplasm; BD-IPMN, Branch duct IPMN; SCN, Serous cystic neoplasm;

N/A, Not applicable carcinoembryonic antigen

ndayadananmudn BD-IPMN simuil pancreatic body/tail léfuszanas 30% laiwu calcification usinuidu

multifocal 1a gross appearance ¥84BD-IPMN fianuwzved grape-like Tassasreneluagnudu cyst by cyst

Vneianfedrin1sioudaiuseninea cyst iu main pancreatic duct

M9M599 EUS-FNA ilens39 cyst fluid iudnuilssgaelunisitadeuenlsa BD-IPMN 910 cystic lesion 3u¢)

Ingdnuan CEA Ngeinagieenngs mucinous cyst 881910 non-mucinous cyst 1e ualdanmnsauendndu

malignant %138 benign cyst 1¢ TagA1 CEA 71 >192 - 200 ng/ml & accuracy Uszanas 80% Tun133iads mucinous

cyst™ 22V ¢in amylase igeu wuldlungy BD-IPMN wag pseudocyst s pseudocyst awdl CEA #iuni Jagdiuns

71579 EUS-FNA huztilvvinlu center

=3

LANTTDNGT

o A

YNAD

o

i

FLT8I¥5YAU endoscopist Wag cytopathologist NM3nsIatiuglagiuselewl

a@nsaviliilin peritoneal dissemination %3e gastric seeding 19?2

M9M599 MRCP waw multidetector CT dowdu investigation 7ifiusslewflun153iads BD-IPMN Tagause

Uanie morphology, location, multiplication W&y communication 581374 cyst ffu main pancreatic duct 15?2

Tughe MD-IPMN Uvies1ee133g38adeueniiu mucinous cystic neoplasm (MCN) ldiangae imaging 3te1asadld

molecular analysis 910 cystic fluid Ingdwu GNAS mutation agusuanindu IPMNZ-27
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Management
Ms$nw IPMN Fragimsindinrselidy szfansananmaneYadeldud Temanisiin malignancy (high

grade dysplasia &g invasive carcinoma), surgical fit wag life expectancy ‘Uaﬂﬁjﬂw a0 imaging study #14¢)
Wy CT, MRCP, EUS anynsauuendnuaisfiduiusiu malisnancy Mi3endn high risk stigmata wa worrisorme
featuresiais®
High risk stigmata (HRS)

- Obstructive jaundice with pancreatic head cyst

- Enhancing solid component within cyst

- MPD size > 10 41
Worrisome feature (WF)

- Clinical pancreatitis

- Cyst size > 3 9y

- Thickened/enhancing cyst wall

- MPDsize 5 -9 uy

- Non-enhancing mural nodule

- Abrupt change of MPD caliber with distal pancreatic atrophy

- Lymphadenopathy

WAZaN revise Fukuoka guideline 2016 1#finsUSuiUden HRS waz WF §ait®
HRS 91niALAT enhancing solid component within cyst Waswdu enhancing mural nodule > 5 1y
WF 21nLA1 non-enhancing mural nodule wWaswdu enhancing mural nodule < 5 13 waziiiy criteria 3naesde
dousndie increase serum level of CA19-9 Tngmudnen CA19-9 figandn 37 U/Lasdniusiunsiin malignancy 7

WNUULAS specificity 1101 WazToVidedAodl cyst growth rate > 5 131/2 years

Resection of MD-IPMN

S

Uu glsy uazansgalsninudy n1sifin malignant Tungs MD-IPMN 8g#1 60

D] q
v v

- 92% Iaefiruadeegfivszanm 70% sling1 2/3 voaUae malignancy Wlungs invasive cancer” Jawugiilyivin

ANNANYNSANEIUBAMITIDIN

NSRS ¥IEYE MD-IPMN 5318s Mixed type IPMN nmwﬁmmsaﬁwmimgfoﬂﬁ

usitlaquuan revise Fukuoka guideline 2016 fildmusmnsAnuiliAafunisiin invasive carcinoma
wag high grade dysplasia Tugtae MD-IPMN Wuqﬁamiaimmaﬁaﬁ 61.6% wazaUAnI130iued invasive IPMN LQSEJBEJ
71 43.1% Tnewuziliisalused main pancreatic duct > 10 1%, 3017 jaundice #39ATIINU Mural nodule o
5-year survival 71 31 - 5499 TugfUay MD-IPMN #ifl main pancreatic duct 5 - 9 11 argnIwunivieglungy
worrisome feature §slsifitudaustluniskndn wazaasviins investigation isnfuitomanadue Avls main
duct dilate L% chronic pancreatitis #%3U mural nodule finsaanuiiu &l cut-off level Fldvhwemsiin

invasive carcinoma ez high grade dysplasia ELuQ‘t'hEJ MD-IPMN
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Resection of BD-IPMN
BD-IPMN dusiusiiunisiin malignancy 1@tieandn MD-IPMN laedayaain Sendai guideline 2006 asausau
MSANYIANGE S8UINUA.A. 1999 — 2004 WUSHIINITIAA malignancy La?iaa&ﬁ 25% Tnedadu invasive cancer 1ade
71 159%7 uaﬂamﬁﬁﬂﬁmu%ﬂuﬂszmﬂz’ﬁﬁuﬁﬁwmiﬁﬂmﬁmﬁu morphology 89 BD-IPMN fiu risk 984
malignancy Tne Matsumoto et al. s1esuinlinudnuwarass malisnancy ¥ carcinoma in situ wag invasive
carcinorna T BD-IPMN #ifluunn <30 wa wazlalil mural nodule® wausdi Sugiyama et al levins@nendiudu
multivariate analysis WU319u9U89 BD-IPMN #i >30 1y wagnsWU mural nodule Feidu strongest predictors
dwiuvhuienisiiia malignancy lugUae BD-IPMN mﬂSﬁa;ﬂa’Luﬂszﬁ?ﬁaﬁmmmzﬁﬂﬁﬁnmishﬁﬂlurg’ﬂwﬁmm
WUTLIAYBY BD-IPMN 71 >30 1 dwisudovsddun Tumssinda Tiun nauiiiiornis, IPMN fiffiunn 1 - 3 g iy
M3I9NU main pancreatic duct dilate > 6 wu ¥3M539NU mural nodule %39 cytology positive
Tunansieundeyaan Fukuoka guideline 2012 WuinwuInYes BD-IPMN 7 >30 1 titesogadedlailsidudy
¥unensiin malignancy 7 warldlfidudeusdlunsindasnm lnensridaazsidesinnsnsaany positive
cytology for malignancy #5em31aWu mural nodule Saugevinu®
#1298ua7N revise Fukuoka guideline 2016 $1891ugUANIsallndeveansifia malignancy Tu BD-IPMN 7
31.1% Tagwugfinisaiued invasive cancer 71 18.5% uaridnswesnisiia malignancy 71 1.4 - 6.9% seT® uas
dmsuuumdunsnvduisuduainnsndnuages high risk stigmata(HRS) wndl HRS Tisadaynsed
anansaviinseindale uidvndiiesdnuarues worrisome feature(WF) Tiinnisasiasiisiingae endoscopic
ultrasound mnnudnwazdwieluil fedudefasalunisinge
1. Definite mural nodule > 5 wu
FafinsiAsunlasan Fukuoka suideline 2012 filiildmunvunes mural nodule Tnefiuwes cut off
level ‘ij%m expert consensus group ﬁaﬂiwum mural nodule 5 43 @11158 identify invasive
carcinoma waz HGD 167 el sensitivity uag specificity 7imunzau®
2. Main duct features suspicious for involvement
PUNBRINITATIINU thickened wall, intraductal mucin %58 mural nodule
3. Cytology positive for malignancy
dmsufiheilaid criterialunsingn sxduuamnslumsnsafienuenmstuegfurinues cyst Saenan

S18ALLDUA b UNE N
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Method of resection

mssnuseIinisiidadiiu standard treatment 3y pancreatectomy $3uffu lymph node
dissection® ¥ &9 pancreatectomy aNTNING IR lesion 1w 9108 U3HIas pancreatic head
wuziilivin pancreatoduodenectomy (Whipple operation) mﬂaeﬁ pancreatic body #3e tail 91991 Ju distal
pancreatectomy dwsu lesion 7 diffuse type waxdl main pancreatic duct dilatation paenTEUSoUeNa
f1saindu total pancreatectomy TeimsfiTnsanegsaziBeniiiodleaiu over treatment 1 &1mu diffuse
main pancreatic duct dilatation Tne#ilsifl focal lesion A759 ERCP wfiewenlsa chronic pancreatitis Aou winin
\Ju MD-IPMN 78w diffuse type $9ufu mural nodule, mixed type IPMN #3ons3anu mural extrusion 9z4ils
dinaulaidenissnuildiedu Tunisihd total pancreatectomy tuanafiarsavilugitheengtesiianusanusie
AT exocrine Wag endocrine insufficiency 191 uaﬂﬁ]’mﬁmiﬁ’] intraoperative ultrasound 334U intraoperative
pancreatoscopy asteiindeyafiagthlulifinnsansnugiiesely

Tun1sW1FnSnEY MD-IPMN Sudnnisiedessind Lesion e IPMN sonanunsaniuld negative surgical
margin N158M$73 frozen section dusglewiilunisdsusnveulualun1siidn“ Ingadmu high grade dysplasia 38
invasive carcinoma AIsYMSHEALANALLE negative margin WU frozen section finusdu low erade dysplasia
the Nndoyaly Fukuoka guideline 2012 15911 resection Wisindadu controversial® uslan revise Fukuoka
guideline 2016 wuzt13111991 resection wisnduly low erade dysplasia lifiranudndut® nsdifina final
pathology WU positive margin for high grade dysplasia #3® invasive carcinoma Tnefinsanlainuann frozen
section Yegalu Fukuoka guideline 2012 wugiilinnng reoperation Tugfthed fit we® uraindeyalu revise
Fukuoka guideline 2016 wuztilsf follow uplugieszeviiandus Lﬁ@@miLUSSULLUﬁQ‘U@QTiﬂ(W

luﬂﬁaﬁgﬁ’ﬂﬁﬁmim&mwu limited resection¥38 focal non-anatomic resection L excision ,enucleation,

uncinatectomy taggiansauvinlugdae BD-IPMN #ilaill clinical 3o radiologic finding #1a3de invasive carcinoma

v
aaa

agdlsinunsindn3silonavilirfinissaves mucin auinn1z pseudomyxoma peritonei® * wazwugURnisel

984 postoperative pancreatic fistula M1ge?u 3uviiAIE9v8N54AA recurrence 169

Mucosal ablation
Yaguulatinsfinwdenisld EUS guided ablation Tun135nw1 pancreatic cyst Aae ethanol 3@ ethanol
2y paclitaxel Tnedl criteria lumsidengtaedaieh
- IUINBY cystic lesion > 2 @y Tdnwazves unilocular 38 oligolocular Toefildd main pancreatic duct
communication

- gUheuasnsiidiavIelinindesgeaInnisiiee
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ﬁﬂﬂfuﬂﬁju BD-IPMN i1 main pancreatic duct communication 33kianansasnwsae3s ablation 16 1891y
2INNITANYINU cyst resolution 33 - 79% mﬂm'ﬁ@mmmwzguﬁw CT scan Wagnu complete %39 partial
resolution 1 75% Tun1sfinanud 27 iieu® anazunsndouiinu léun acute pancreatitis, abdominal pain,
peritonitis, splenic vein obliteration® *¥ waga1nn15@n¥IVes Gomez V et al. WUﬂﬂﬁgﬂwﬁ%’ﬂmﬁw ethanol

ablation 3 complete resolution Hig 9% 1NNTAAMIUNLIAN 40 Whaw LavlKlduTININN15AA malignant

transformation 84 BD-IPMN® Tagagunsld EUS guide ablation §slsiifufinuziilunis$nwn BD-IPMN

Approach multifocal BD-IPMN

Multifocal IPMN @ IPMN finusauiusioust 2 lesion 7ulU Tnausiaz lesion annsausnesnainiuldedng
Faauandnvasmemeinia 35lu BDIPMN dugnansanudnvasiidu multifocal 16 25 — 41%19 snmsanwies
Schmidt et al Wu31 symptomatic unifocal BD-IPMN finuidedlunisiin invasive carcinoma wnnnd
symptomatic multifocal BD-IPMN 71 18% way 7% suddiu® wniedl Fritz et al. l§s1891un1siia hich erade
dysplasia ta invasive carcinoma ﬁqaﬂﬂﬂﬁm%ﬂdu multifocal BD-IPMN Iﬂaagjﬁ 60%"

dmsunsdne multifocal IPMN 1 ndeyaly Sendai guideline 2006 fidaustlivhnsidnduieniu

BD-IPMN 7l deiansantunisidaduegivenguas life expectancy w0t lnglaniznsnigdad invasive 1

Y 9

'
o

total pancreatectomy Inglun1aufiRenariin1suisin dominant lesion wazdanafianiu lesion Findeunsyiiad
omsuseiivnaiivgu Y2303 revise Fukuoka guideline 2016 Auuzihliihmsridndedoudifoatu
unifocal BD-IPMN @ufiu n1sendnenaviidy segmental anatomical pancreatectomy 1 lesion agjuﬁﬁiﬂﬁwﬁﬂ
Y99 pancreas #IONA1IUIMI segmental resection Lang lesion fifirnudesionisiin malignancy Wag
surveillance AnA 3 Lesion ﬁLMﬁaagj ﬁm%’wgﬂ'saﬁﬁﬂiﬁﬁﬂi%ﬂ%”aL‘fJu pancreatic ductal adenocarcinoma wugiin
19#N15W19R total pancreatectomy Wesndianudsdunisiin high grade dysplasia La¢ invasive carcinoma i

?N@?)
Y

Fig. 9 MRCP demonstrating multifocal branch duct IPMN
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Follow-up and surveillance
MsnTI9RANLATSNYITes IPMN sundslifu 2 nauA® nau Non-resect IPMN uagngy resect IPMN %
wuzilvviinsmsaadae MRI/MRCP/CT pancreatic protocol uaglunsdifil mural nodule en9nsafinmuse EUS
ﬁﬂ%%ﬁﬁ’mqﬂismﬁmmmimaaammmmmsﬁﬁaﬁ
- ladhseYgtinisaininAn malignancy vanduiiintulysiuasnguiifinsiudsuatasnin non invasive 1iu
invasive IPMN
- fieussfiuntsiwasunlases cyst characteristic 1% mural nodule, MmN IwILLAE growth rate 199

cyst

Non-resect IPMN

luafinan Sendai guideline 2006 lasausiudayaanmsinwidieg wuit BD-IPMN ez
invasive cancer étfosnin 5% uarlunguiilaifionnssaufurunmues cyst < 3 ou laiwu mural nodule waglail main
pancreatic duct dilatation 9swugUAn1salves invasive cancer fiswdsns follow up 7 12 - 36 ieu™” %ﬂuéﬂ’w
ﬂduﬁlﬁﬁﬁaﬁaﬁiumimﬁm TiiMIRnAINA2891A919 clinical $aufU imaging study TauugiAsinuuIn cyst < 1
g Tvhnsinailiazads S cyst 9E581I19 1 - 2 9y TWaamuEaTuil 6 - 12 ey uithauinves cyst > 2
a1 Tnsaafinaud 3 — 6 o lusywinems follow up & &MU symptom W@y pancreatitis as2amy mural nodule

Yunves cyst Tuainan 3 9 wsell main pancreatic duct dilatation fewludeusdlunisedn

Size <=1 cm Size 1-3 cm Size >3 cm
1

l — EUS and MRCP or ERCP
|
High-risk stigmata:

. Mural nodules
D Dilated main duct

.Slll:e cT Positive cytology
in 1 year : See Clinical Question 3b
No
I. Yes
MR or CT

1-2 em every 6-12 mo*
2-3 em every 3-6 mo

| Size  Size | No |
=lem 1-2cm

Symptomatic, size >3 cm or Yas .
positive high-risk stigmata — Resection

Fig. 10 Follow up BD-IPMN #13 Sendai guideline 2006

Jagudienaniiangu non-resect IPMN sinidu BD-IPMN #1llil high risk stigmata %38 worrisome feature

= o a gy a a Y 2‘1(16)
FIUNFUATULURINYT N1FATIANTUITNAINTUIRINVUIAVD cyst AN
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- Cyst flvunn < 1w einsaafamuse CT vde MRI 1 6 ey uazasiann 2 T lsifiniswAsuntag
- Cyst fivwn 1 - 2 vy Wesafineudie CT wio MR nn 6 wewlulusn wazasiann 1 U luszeziia 2 U
ntiumsrann 2 U laifinisivdsunag
- Cyst fivwin 2 - 3 gu Tiinsnsaadae EUS 10 3 - 6 dou 9ntunsaann 1 T Slifinsudeuutas
anunsald MRI Sty EUS Idnnuannuimsngay wavenafinnsanddalufieengtesuay fit for surgery i
s¥881Ia109Ms surveillance Fiuu
- Cyst flvun > 3 v einsaainmuegndlnddadae MRI SfU EUS A 3 - 6 1oy uazuusthlviiidnlugiae
angtiosuay fit for surgery
Tusendnems surveillance mMnnudnwaizwes high risk stigmata wugthlivihmseindaynaelugvasd
surgical fit witdlalanunsasndinlé e19fa15au surveillance fiszozinan 3 - 6 Wou Tusnefinsanu cyst Aifvualng
Fu > 5 un luszeviaan 2 U @20 imaging Taq fanu flo1eglungy worrisome feature Faflanudsslunmsin
invasive cancer 3@ high grade dysplasia Sagdliihnsaseianalussosnafiguas
dususzoziaanluns follow up 5u %a;gamm AGA guideline 2015 Wu11n15tAA malignant transformation ¥a4

pancreatic cyst agfiusEaI 0.24% siol uazaUAnI1salnmsiAn cancer Tu pancreatic cyst Mlaidnsiudeuudadlag

a

o o

naenta 5 Upoutnewn Jadidwuziihlviven surveillance Tunsdii cyst lainswdeuwdasnigly 5 U vaued
N3An¥1ves Tanno S et al. wugdAnTalnsiin concomitant PDAC s¥1ine#iiin1g surveillance 91 5 Yuaz 10 Uog
1 3% uag 8.8% mud1au"“® gesndesiun1sAnyives Date K et al. inugUAnsalogi 2.2% uaz 8.7%“" Jsagula

11 long term surveillance Tusgeghianuiunii 5 U Safinnusudulunisnsiani concomitant PDAC



Intraductal Papillary Mucinous Neoplasm 15

Are any of the following high-risk stigmata of malignanc

iii) main pancreatic duct =10 mm in size

resent?
i} obstructive jaundice in a patient with cystic lesion of the head of the pancreas, i) enhancing solid component within cyst,

Yes

¥

v

Consider
surgery,
if clinically
appropriate

Are any of the following worrisome features present?

Clinical: Pancreatitis @

Imaging: i) cyst =3 cm, i) thickened/enhancing cyst walls, iii}) main duct size 5-8 mm, iii) non-enhancing
mural nodule iv) abrupt change in caliber of pancreatic duct with distal pancreatic atrophy.

v

| If yes, perform endoscopic ultrasound

Are any of these features present?

i) Definite mural nodule {s}h
i) Main duct features suspicious for involvement ©
iii} Cytology: suspicious or positive for malignancy

I:N 0

r
»{ No |-» Whatis the size of largest cyst? |

Inconclusive

¥

v

v

¥

CTIMRI CT/MRI
. d yearly x 2 years,
in 2-3 years then lengthen
interval
if no change d

EUS in 3-6 months, then
lengthen interval alternating MRI
with EUS as appropriate.
Consider surgery in young,
fit patients with need for
prolonged surveillance

Close surveillance alternating
MR with EUS every 3-6 months.
Strongly consider surgery in young,
fit patients

Flowchart 1 Management 984 BD-IPMN #1134 Fukuoka guideline 2012
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Are any of the following “high-risk stigmata™ of malignancy present?
i} obstructive jaundice in a patient with cystic lesion of the head of the pancreas, i} enhancing mural nodule = 5 mm,
jii} main pancreatic duct =10 mm

Yes
l +

Are any of the following “worrisome features™ present?

Consider Clinical: Pancreatifis 3

surgery, Imaging: i) cyst =3 cm, i) enhancing mural nodule = 5 mm, iii} thickened/enhancing cyst walls, iv) main duct
if clinically size 5-9 mm, v) abrupt change in caliber of pancreatic duct with distal pancreatic atrophy,
appropriate vi) lymphadenopathy, vii) increased serum level of CAT8-9 | vili) cyst growth rate = 5 mm / 2 years

| If yes, perform endoscopic ultrasound |1L|
[3]
Are any of these features present?

i} Definite mural nodule(s) = 5 mm b —-| Mo I—-| What is the size of largest cyst?

es i) Main duct features suspicious for involvement ©
i) Cytology: suspicious or positive for malignancy —>| Inconclusive
]
* ¥ ¥
¥ + + ¥
CT/MRI CT/MRI EUS in 3-6 months, then Close surveillance alternating
in & months, then 6 months » 1 year lengthen interval up to 1 year, MRI with EUS every 3-6 months.
every 2 years yearly ¥ 2 years, alternating MRI with EUS as Strongly consider surgery in young,
if no change then lengthen appropriate. fit patients
interval up to 2 years Consider surgery in young,
if no change fit patients with need for
prolonged surveillance

Flowchart 2 Management 984 BD-IPMN #1134 Fukuoka guideline 2016

Surgical resect IPMN

Tugfthae resected IPMN 10318 A3sl#sunIs surveillance ndmssingn Litofinaag IPMN fiindulvsivie
M34An concomitant PDAC Fsannsanuldnnndy 5 - 10 ¥ ndsmssidinnazuugiili surveillance oehssioiilasdn
HUaedl fit for surgery®® * luafindayaain Sendai guideline 2006 wugtilyingaafinnaie CT scan 5o MR Uag
adilunguilifiu non-invasive IPMN weusdingal invasive IPMN &sdl risk wa3nsifin recurrence annndilsivhnsnsna
90 6 1Fiou? Ja9tuann revise Fukuoka guideline 2016 wuriinlunguifimnudssgs wu fuszinsouasudy

PDAC, positive surgical margin, high grade dysplasia, non-intestinal subtype 1#ns23618 CT scan se MRl Uaz 2

= oA

p%s vnuedingudidl clinical feature Bus Wnsaan 6 - 12 1Weu® dwundal invasive IPMN 193 follow up
WuLAEU PDACPY 91nAsAnwved Kang et al. $1847UN15LAA recurrence U849 non-invasive IPMN W nEsad
5.4%°" yuzfinsfnues He et al. Tugihe non-invasive IPMN Al#3umswingn wuasideswoinisiia IPMN Tusi
Tu1,5 109 ag’ﬁ 4%, 25%, 62% WarilAIULEIBINISAR invasive IPMN a&uiﬁ 0%, 7%, 38% Aua1nu“® nsEnw
94 Miyasaki et al. wumsgnazani 5 uag 10 U ¥94n154An concomitant PDAC wasmssdinlPMNT 4.5% wag
5.9% mua1au®® Faaguladn long term surveillance afimudndulunis follow up @ concomitant PDAC 3@

invasive IPMN %184n13H16iA pancreatectomy
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Predictors of recurrence

dmsulladeildviunelonalunisidugives IPMN 1dur n1swu high erade dysplasia Tu resected
specimens, N3WU positive surgical margin wazdiusyifves PDAC Tuaseunss Tumsfinwves He et al. wudUae
71 high erade dysplasia Tu resected IPMN 223l IPMN #iielmsindedl progression a1 IPMN 16 1796 ey
fiu Miller et al. ‘1'71I‘1N‘U invasive IPMN 1010% Tu resect IPMN ﬁﬁ negative surgical margin wazdl high grade
dysplasia®”’ Tuaausl Rezaee et al. wuinlungy resected IPMN 73 high grade dysplasia fillenalunisiia invasive
cancer Wit 8 WhkarasldFunisnsaRnamed1ilnddn®® Tufnss fRnseunsa He et al. nuditeiifise 3
PDAC lunseuniraxillonialin recurrence n&amsidia non-invasive IPMN ganinnguitliifiussSinseunail 23%
WAy 7% AUAWU (P< 0.05) dwmSUUsEAUNIIAIY surgical resection margin #9n154AA recurrence E‘J”Qlﬂﬁ‘ﬁaaiqﬂﬁ
Farau Innsnwives He et al. wuth lifienruunndnslumsifn recurrence Tunguilil surgical margin positive
Way negative (27% vs 22%) denndesiiun1sfnw1ues Kang et al.®? fiwu recurrence lungy surgical margin
positive Uaz negative 71 12.1% waz 10.4% muasyu (P=0.704) luvafinsfneves Marchegiani et al.®? wuiily
nau positive margin agillen1dlunisiin recurrence ldigan3nnga negative margin 7l 25% uaz 14% muddu

(P=0.008)
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