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Histopathological and Immunohistochemical Study of Intraductal Papillary Mucinous
Neoplasm of the Pancreas with Special Reference to Its Histologic Subtypes

Yoshihisa Naitoh (Department of Pathology, Saitama Medical University International Medical Center,
Hidaka, Satiama 350-1298, and Department of Surgery, Sakado-chuuou Hospital, Sakado, Saitama
350-0233, Japan)

[Background and Aims] Intraductal papillary mucinous neoplasm (IPMN) is one of major cystic neoplasms
of the pancreas, uniquely developing in the ductal system. IPMNs have been classified into some subtypes
according to their histology and mucin phenotypes. However, the pathologic features of IPMNs in terms of
their histologic subtypes have not been fully investigated. The aims of this study were: 1) to reevaluate the
histologic subtypes and mucin profiles of IPMNS, 2) to clarify the pathologic features of IPMNs with regard to
their histologic subtypes, and 3) to investigate differential expression of some tumor-related factors among the
histologic subtypes of IPMNs. [Design] 91 cases of surgically resected IPMNs of the pancreas were subjected
to examination. Formalin-fixed and paraffin-embedded sections of each lesion were cut for hematoxylin and
eosin staining (HE) and immunohistochemistry. Pathologic features of each lesion were evaluated on HE
slides. Immunohistochemistry for representative sections of each lesion were performed for mucins (MUC1,
MUC2, MUC5AC, and MUCS), c-erbB-2, COX-2, and cyclin D1, using ENVISION system, and the results were
evaluated semiquantitatively. [Results] The IPMNs were classified into the following histologic subtypes: (1)
50 cases of Gastric type (showing some resemblance to gastric foveolar epithelium), (2) 30 cases of Intestinal
type (showing a colorectal villous tumor-like appearance), (3) 4 cases of Gastric+Intestinal type (coexistence
of Gastric type area and Intestinal type area), and (4) 7 cases of Oncocytic type (arborizing nodular growth
of oncocystic epithelium). The mucin phenotype of Gastric type was mostly MUC5AC+/MUC2—, whereas
that of Intestinal type was MUC5AC+/MUC2+. Furthermore, histopathologic features were different in
many respects between Gastric type and Intestinal type. However, an obvious difference was not determined
with respect to the expression of c-erbB-2, COX-2, or cyclin D1. Oncocytic type showed a distinctive mucin
phenotype, i.e. MUC1+ and MUC6+ in addition to MUC5AC+. IPMN-derived invasive carcinoma was
observed in 7 out of 30 Intestinal type IPMNs (23 %) and one out of 50 Gastric type IPMNs (2%). The histologic
type of IPMN-derived invasive carcinoma included mucinous carcinoma and conventional type invasive ductal
carcinoma. In Intestinal type IPMN-derived invasive carcinoma, MUC2 expression was preserved in mucinous
carcinoma in contrast to the conventional type invasive ductal carcinoma. [ Conclusions) IPMNs of the pancreas
are classified into several histologic subtypes. The major subtypes are Intestinal type and Gastric type, which
show distinctive pathologic features, possibly reflecting different biological behaviors. With regard to IPMN-
derived invasive carcinoma, mucinous carcinoma seems to be unique as Intestinal type IPMN-derived invasive
carcinoma. Oncocytic type represents a distinctive feature, whereas it is possible that it is related to Gastric type.
Histologic subtypes should be considered in the diagnosis and clinical management of IPMNSs of the pancreas.
Keywords: pancreas, intraductal papillary mucinous neoplasm (IPMN), histologic type, mucin,
immunohistochemistry
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ERZEOEAS L I, FEEMEREOR A EINS
BWANZ L o T3 Y. MBI 3 EE TS
KOG DZE IR EN T ENSD D, HGHIRE
D5 THERBHE DE N E DDV & DOWEE NFLEE
Fh M E 9% (intraductal papillary mucinous neoplasm:
IPMN) T& 02, O YIBR I E0AY T 4 B g i
HBLOMEEALNZY. IPMNIZRY), PE O
wZ Y, T BRSSO DA S NS
FeRL 7z A7z 529 5 e CRk pe 2Bl ) & U Tl
N, —WE, K2 NES (mucinous cystic
neoplasm: MCN) & O[] TEEBERDIEELZ A 72 FF ]
LHoN, FOBMCNEXFIEN, L OFE
DR FEEZEN D D YR U T E N2 R 9 5 RF
SRS L LT, TOREBMEENH SN TE Y.
IPMN 3@ ORBERER I D L2k LT TR
NEnEEns—J7, IPMNICHRS 22148 S 2
BHENDET ENHSMTETNY?, BRMICTEHE N
TW5.

IPMNIC I3 2R BAEDREN T ENZHY0, —
77, B R O A RIERER X U2 DRIz E O
FHUZE LWL O OIFRNC I NS T LG
INTER"Y, B TRAT LS ERER A I
W o TRV, TNEXTOMEERET S L,
Intestinal type (villous type), Gastric type (null type),
Pancreatobiliary type, Oncocytic type7x & &1 - 7z
MERFZENTES. LML, EEOMBZANR
R HE 7 Z % U 72 IPMN OJRFl22MEHE C W E ©
kI nTuianeiibns.

IPMN D 73 7 AV ANRFEICEH L TR INXT,
BEHEEREREE OBENM DN TV S Kras, pl6,
DPC4/Smad4, p53 &\ o 72 a7 OGS 1
TERE®P, wWInG SRR ERE TEEEDZELE
B8, KrasDZFDIAMIRE R ERZIC T % 21k
OB IR NMEICH B, —75, IPMNICBT 5 ZD
D5y EY 2z EE & LTI, proto-oncogene D
UL DTH%cerbB-2, cell cycle K DO & D
TdhScyclin D1, F@cHET 22 5bNT0ET
OART ST VE RIS T % cyclooxygenase-2
(COX-2) DFEHEMEINTNED, TNHIFEEM
JEDOIPMNICEWT E LIRS WHETHA LN S & D
EMNED 5N B BA2E0 UL, WINORTIC
BLTH, FREOXS Bl z =L IcMEETh
ETHEEINTWVIRL.,

AWFZEIC I Tld, TPMN O FH k7 0 i 70 $6 1
DWTHMH L, BoHZNZhoORMEIRHIC
DWVWTHETT 5 & &b, REAEIPMNRZEICE
S WHE TRENALO NS EIRMESN TV S
cerbB-2, cyclin D1, COX-2 D817 Sy Ak b2y

RN

ICHRERL, ZDRD 5 & B BHOENC DU TR
Zirolk.

MNREFE

1. SR ZE

1993 4 ~ 2003 4F D HAM I 4 fiti i% (33 EEERK 2,
Massachusetts General Hospital, % {5 {1 45 K27,
HEBRZE) THREIHAR 2T IPMN & Z W & iz EE
UIBRGI 91 FER, 91IRAZ X5 & Ute. SEf o i &
- 65.7 1% (37 ~ 857%) T, HM:55H41, 2ot 3641 (5
2zt 15:1) THolz. IPMNTH % & OREFZHIL,
WHO 7B X URED IV Y AMEITH DINT
1o 7219 DUROBIEOZRITICH 120, JERIZ TN
TEAEL T T2,
2. HHFR AR 1

BIRE DB ORIV ) VIEE, /8T T 1~
Wit 7oy 7 h 5EYIYI R Z{ERK L, hematoxylin
eosin f¢ 1 (HE) 5 X Uik 2t 217 o 2.
o3 25 O SR i (grade) 13, WHO %3 $ilc St D &1,
benign, borderline, noninvasive carcinoma, invasive
carcinomalZ 774 L 7-. invasive carcinomalZ, JEiZi¥
PEDIPMN JRZICHK S % L IEREMICHIBI T Z 5 & D
(IPMN Hikizi#E) 22K d 5. 9129 XTI
L T, MUC1 (JE#S &%), MUC2 (1), MUC5AC
(BRI LA, MUC6 (B PTIRREY) O/ LF >
KR BT/ 7ot —IbiikE T RERGE
7o, KRRIEEZ MG Uiz, 7z, 329N LT
cerbB-2, cyclin D1, COX-21C P L C &[R4k o e
BEITV, ZTOHHEZME L. 753, IPMN H2RiR
TRz S SEBNC R LT, RIEEBOMGT LI T lddt
AMNCIEREEZ SR e Uz, £z, ko &
<, MWEHD, 5 FRZ DR ISR DIFER,
invasive carcinoma & (& L7 o 7=,
3. SRR L PR D 514 & RS R ORI
1) flEH—ifk

RO HEBRC, TRZFNICHUTHEHLE—X
ko7 a—>r (avy b)), HHBAERESR, gz
Table 1iT/R L7z,
2) s - RO FT

BIREZDRIV< Y VEEIST T ¢ Al iy 2 i
INT T 4 V1%, 03%EIE(LKEMA 2 /) —)VIic K%

Table 1. Antibodies used for immunohistochemistry in this study

Clone/lot

Monoclonal/polyclonal Dilution Source

MUCI
MUC2

Ma695
Ccep58

1:100
1:100

monoclonal Novocastra*

monoclonal Novocastra*

MUCS5AC monoclonal CLH2 1:50 Novocastra*
MUC6 monoclonal CLH5 1:50 Novocastra*
COX-2 polyclonal 0D-316 1:25 IBL**

c-erbB-2 monoclonal 5A2 1:50 Novocastra*
cyclin DI monoclonal P2D11F11 1:50 Novocastra*

* Novocastra Laboratories, Newcastle upon Tyne, UK
** Immuno-Biological Laboratories Co. Ltd , Takasaki, Japan
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NARUEXRVAF X —ED Ty 7 EERT
30 7 RIfEfT L7z, 0.01 M7 > fif #% @it (pH6.0)
T121°C, 57D A—+ 7 L—7 0z, His
M2 TS Uz, 5% 1IEHR 7 Z1iE (Dako, Glostrup,
Denmark) 51 TNT Wash Buffer (0.1 M Tris-HCI pH7.5,
0.15 M NaCl, 0.05% Tween20) T —XFilkZHmIRL,
IR IS Ty F T UGN, —Riuk &R
Yl & 2B R T IS EE Tz, BHOHUR E/EE
Ule—Xgikofmtig, VA Fo2—BeiEsle
TF AT VR == RiAGK S (ENVISION/
HRP : Dako, Glostrup, Denmark) & i T 1 Fif i
TR, 0.02%EIELKENM0.02% 27 =)LV F
VN3 pHIRIGERFEAT S ICK>TTo T
HROPGIEINT FFV ) Vick>Tiro 7z,
3) ki RO R

MUC1, MUC2, MUCHAC, MUC635 & UFCOX-2,
c-erbB-21C B L T, Shimizu b DEHICH DX, Y
i PH % 4 B[ (none = 0, focal = 1, multifocal = 2,
diffuse = 3), YfasfifE 7z 3 B (none = 0, mild = 1,
strong = 2) Tl « Aa7{kL, m&DEEIE, TN
TnomERa a7 (0~5) & L. £z, cyclin
DLCEI L TR EmEICENAENEh > Tz,
YL & 4 B¢ (none = 0, focal = 1, multifocal = 2,
diffuse = 3) Tl « Aa7{kL, mEREAa7 e
L7z
4. MRS

FRTHIROE I 1 E Mann-Whitney’s U test, 2X2747#|%
ICH3 % Fisher’s exact probability test # V>, HE/K
H2p<0.05H%W0Ep<0.01& Lz,

fm R

1. IPMN O#H# 7 74
MEPig & U7ZzIPMN X, IPMN Rz OFHF AT RIC

M2 NETOMEEEE LI ET™, HE R (i

AKOHMMBICH DO T TOLARHCH S HE NS &%

AbNic:

(1) Gastric type : 103 2 W IR UEFFE M O E %
A9 5 MR~ IKMED 5750, BISEEME
~YNFE CRUSEBICALE U, EE(EDOT RIE A
BNV THORRE FRICHENU LTV,
S, KILBEHKRB X CABIROEWZ 2T %
(Fig. 1a).

(2) Intestinal type @ WA arfeTEE U < E35BH 7 Aii
Hz2H9 2 MR 5720, BRIGINFE~5h
SEIR CTAE B4 DFEICHNLD. MEIK -
UKD Z 2 L, KIEFDvillous tumor I FA1LL
LT\ (Fig. 1b).

(3) Gastric+Intestinal type : Gastric type D 7EIH & Intestinal
type DRI & DMHFET 5L D.

(4) Oncocytic type : #/IMAD B DB & IF gD

JROFERCIRI A Z 5 2/l 5750, EHEGTL
FGURMEZ 2 U L, MENKEMEZ 29 %
(Fig. 1c). Oncocytic typeld LIX UIE, Gastric type
k7% B9 ALK O 2 1 5 (Fig. 1d).

DEodnFIcHDE, W5 e LENHWER,
Gastric type 50 #51 *”, Intestinal type 30 51 *”, Gastric
+Intestinal type 4 f3ll, oncocytic type 7 fliC/7FEE N,
Gastric type & Intestinal type & A% 3= % 7% dfi 53 $8 C
Hole.

S FICIE T % BHE OF#n & 5 %2 Table 217K
U7z, B8 i3T5 % Gastric type & Intestinal type
EDMT, FiB X OMAINCE U THEIE EAE
R B NIxh o Tz (4EHIE Mann-Whitney's U test,
AIllZ Fisher’s exact probability test on 2 X2 contingency
tablelc X O, WINEHEUKAEEP <0.0D).

2. IPMN DAHFE YRR K & KGRI

MUC1, MUC2, MUC5AC, MUC6ZNZ UL C,
AL 2B R P FHIC BB U B Yt X 77 72 Table 3,
Fig. 2lR L7z,

. o) O s o ’[ " ", Sk Cedertgt .
L =S Gt mﬁfg&f}%&. A

Fig. 1. Typical histology of each subtype of intraductal
papillary mucinous neoplasm (IPMN) of the pancreas: a.
Gastric type, b. Intestinal type, c. Oncocytic type, d. Oncocytic
type (left) with Gastric type-like growth (right).

Table 2. Age and sex of patients of each histologic subtype

Gastric type
(n=50)

Intestinal type
(n=30)

Gastric+Intestinal ~ Oncocytic type
type (n=4) (n=7)

76.5%11.9
(59 ~ 85)

Age mean=SD
(range)

65.5+8.20
(47 ~ 83)

65.1+11.9
(37 ~ 81)

64.4%+7.18
(53 ~ 74)

18: 12 2:2 4:3
(1.50) (1.00) (1.33)

31:19
(1.63)

Sex male : female
(ratio)

Table 3. Mucin immunohistochemistry scores of each histologic
subtype (mean+SD)

Gastric type Intestinal type Gastric+Intestinal ~ Oncocytic type
(n=50) (n=30) type (n=4) n=7)
MUCI1 0.48+1.11 0.47+1.05 0.75+1.50 2.57+1.81
MUC2 0.42£1.08 4.48+1.09 425096 1.29+1.60
MUCSAC 4.60£0.67 4.55+0.63 4.25+0.96 5.00£0.00
MUC6 3.30%1.15 1.41£1.57 2.50+1.73 4.43£0.79
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Fig.2. Differences of immunohistochemical scores of each mucin among histologic subtypes of IPMN. Vertical

axes represent immunohistochemical scores.

Gastric type & U 72 JEH D 1F & A & TMUC5ACH
FWAO7 THELTED, MUC6DHEEZ L TH
5N 7zh (Fig. 3¢, d), MUC2DFEEZ K57 D e
(78%) TR BN - Tz (Fig. 3b). 1141 (22%) T
WEMUC2OHIHERD S NT=H, K5 A0 F)) 135
PEROAOTMMILLTTH O, MM IS
Dfghez 29 2 — O EEMICRR LT\, L
Mo T, Gastric type & U 72JERIE AR B RIE
xS L TWwiz. —J5, Intestinal type & U 7z JEH D
K457 TLlEMUCSHAC & MUC2 D i D FEILA E o A
a7 T o (Fig. 3f, @), HHEBRHOWEDOE
2R LT, MUC6RRGTE (47%) LBE1E (53%) @
JEGIMEED NI, flEREm A a7 3L TR<,
ZOMHEIZIES DV T Wz (Fig. 3h). 141 (3.5%) DH
MUCZ2R2METH O, HHERIPHE L RERIEHE & OA—ED
HHENTz. MUC2EMUC6D A 7 1B L T Gastric
type & Intestinal type & ORI IR AH =iz 2D
88 5N 7z (Mann-Whitney’s U, p < 0.01)*. MUC1(Z
Gastric type, Intestinal type & &1 (% & A EFBID
5N 79 (Fig. 3a,e), —HOBNICAHASNTZHEHE X
TIREETH - LLED X ST, FEHNE
/7 ¥8 T & % Gastric type & Intestinal typelC B L T3,
MR RE EMIEE OB R Z— id, K< —K
LTV,

Oncocytic type 7 51T, i MUC5AC D EiL A
A7 TOFRUENAEN, MUC6DFRIHAIAT7 LD
BlcEh -7z (Fig. 3k, D. 26 T—EH MUC2 (5
R a7 3) OFENED 5N, HoOFTldMUC2
OFRBNIRD 5 Niah -7z (Fig. 3)). MUC1OFHIZ
5] (gt 2 a7 30 5 4) IZFES 5N iz (Fig. 31).
oncocytic type D MUC1, MUC6D FfEita 2 3 713,
gastric type, intestinal type & O [ THiFHICH &%
=R 5z (Mann-Whitney’s U, p < 0.01). % 7z,
oncocytic type ® MUC2 X 1 7 (d intestinal type & D[]

THEAEMNH BN (Mann-Whitney’s U, p < 0.01).
L7zh > T, oncocytic typeld EHBH5MEVSH & HHY
JEEBATH o7, PR T H % MUC6 DFE
BN TH D, Fiz, MUCLOFEEIA LLEIEY
MWTHoiz.

Gastric+Intestinal type 45 CiZ, W3 11 MUCSAC
G2 a7 305 5) BRXUMUC2 (gt 2 0
7 3M55) DFEBINGED BNz, MUC6IE3 i (Fufgi
BRaA7IBRTHICHENALN, 1l MUCL (Gt
PERE A7 3) OFEMNRD NI, 2k LTI,
gastric type & intestinal type 0D 1[5 4 75 Kl & T BT 0D 3%
HTh-oTz.

3. IPMN - RS A Hi 70 B 0D i PR 2 R

IPMN O = 21 73 # #% *# Y 3 70 $1 C & - 7z Gastric
type & Intestinal typelC B U C &, i D 5 B AH &%
FHHEZ WA 5 HIYT, 1) 5 E o SR
(grade), 2) BEEOTFAELRNL, 3) JE PRI E MM DZE
i, 4) BENORSETIRIESHE, 5) J& PHERHRRAN O/
KRR, 6) WPIHREERNZ DFFAE, 7) Pancreatic
intraepithelial neoplasia (PanIN) HEiEZE DIFELE, D75 AT
FICEE U TN B HAR 2R 217 > 7o, BARIEEICRE L
T, UEDDIRENDRIEDZREEZEE L T,
benign ~ borderline, 35X U borderline ~ noninvasive
carcinoma® B D BREIEIC L TG LTz, 171E
EBALICEE L ClE, FEWRE B OWE N DR E AL D
A ZMRE UTe. MIEARRN O/ MRS I, fE
5 JE PR O RIS A B N il R i oy 2 FE D 7R 0kl
WITHO, HS M EWEORMEE T NATNE
DTH%. MPIERZ L, @5 IPMN F RO R
ICHBENDMPIIRD 5 N TBMPIRE DT R TH D,
PanIN kEJEZ51Z, PanIN **2 1258 U 7 4R L, KR,
KRR EZ D /NS DY HE 4 U 7z low-grade PanIN
DR R C&H %. Gastric type & Intestinal type & D[
TOD, TNZTNOHTROLLRIE Table 417k LTz,
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MUCA1 MUC2

Gastric

type

Intestinal
type

Oncocytic
type

MUC5AC

Oncocytic type (, j, k, 1), and MUCI1 (a, e, i), MUC2 (b, £, j), MUC5AC (c, g, k), MUCS6 (d, h, I).

Table 4. Differences of histopathologic findings between Intestinal type IPMN and Gastric type IPMN

Gastric type Intestinal type Gastric + Intestinal type Oncocytic type
(n=50) (n=30) (n=4) (n=7)
Histologic Benign ~ Borderline 46 6° 1 0
grade Borderline ~ Carcinoma” 4* 24° 3 7
0 b b
Dominant location Main duct 1 22 2 4
Branch duct 49° 8" 2 3
Severe paren- + 1° 18°¢ 1 1
chymal atrophy o 49¢ 12¢ 3 6
Intraluminal 24 17¢ 1 6
nodular growth _ 484 13¢ 3 1
Mucous lake + L I L 2
- 50°¢ 16¢ 4 5
Pyrolic gland-like + 48° 10f 3 4
lesion _ 2f 20° 1 3
PanIN-like lesion + 41° 1 1 0
— 98 298 3 7
“noninvasive carcinoma ; a ~ g: Fisher’s exact probability, p < 0.05 (Case No.)

3 F Rz OFRIEEICBI U T, Gastric typell 131K
BRI DJEZE % { (Fig. 4a), Intestinal type T3 &
BAIEDIRE DL WHTID A S Nz (Fig. 4b, o). &
Y DAZAE BR A 13 Gastric type T & 70 5 B B A 752 0%
ML T=DITH LT, Intestinal type Tl T &
BNICHFETZEDONZ o7 (Fig. 4d, e). £z,
Intestinal type T, 5288 P DR I ERHAR D582
OIS N ORSEIR I 2 R B 2 <, JE PR SRR
kPRSI ERIE B 72 £ 5 SRS Y& > 7 (Fig. 4e).
—75, Gastric type TI&, J& AR FZE AR D ZHE0E
JrEN OOASELIRESSHE, RN O/ INERBE K 7x & Dt R

WH BN BB o 72D, FHE NI PR R
2250 PanIN BIRZs 72 £ 5 MEE D w20 - 72 (Fig. 4, @).
Intestinal type DIHZ T, FREEITHERE L2 FHREDN S
MWD R EICER LG 215 £ DE HENTH,
IR RS HE JEEE T & gastric type D K 9 73 P RERR 2
* PanIN ERIRZ DT HICIEZ LA - 7z (Fig. 4h). DLE
DOFFRICE L TidWd e, Gastric type, Intestinal
type & ZNZNDFT R & ORNCIIAR NI B 7% B
MWl 5N (Fisher’s exact probability, p < 0.01)%".
Gastric+Intestinal type 35 & U Oncocytic type B L
T, JRBERAHAR 2 R 2 W 5E S 2 I B EL A D
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2, Oncocytic type (& — i Y7z BRI D FEERD 5 1)
Wrd % &, 9XTborderline ~ noninvasive carcinoma
ODRMEICMEDTONG EEZObN Tk,
Oncocytic type D% < WLE U 72 JEE NI ASETIR O 1
Sz 5 L, IPMNOFFC A EE RO & T A Tl 7z
£ 91, UIX Uidgastric type kDR FLIEIRESE 2 1 >
TWiz.
4. Intestinal type IPMN & Gastric type IPMNIC 1) %
JEES BEEA 1~ (COX-2, c-erbB-2, cyclin D1) D¥EL

Gastric type & Intestinal type & D OFHEE & 51
¥i3t9 % HA T, Gastric type 14 4], Intestinal type
185 7232 O, fifi 5 B A 7~ & L T COX-2, cerbB-2,
cyclin D1DFEBUC DU T g M Ak AL 2 IS M5 72
rofz. BRUEGIT VI NG, LRl DM TR
R R R & SRR L A RSO E & D — 3K
L7 DTHhB. RO THEDES, COX-213H
AR ORI I [k (Fig. 5a), c-erbB-2 (3 flifafik &
MRS B (Fig. 5b), cyclin D1 %I Bt ©
B -7z (Fig. 5¢). fuyggeta X a7 %= Table 5, Fig. 61C
w7z,

COX-2D¥HZ Gastric type TIE 361 (21.4%) DI Fr
51, Intestinal type Tid 541 (27.8%) ICR8HHNTz. W

Fig.4. Histologic findings of IPMNs: Gastric type IPMN
showing a benign appearance (a), and Intestinal type IPMN
showing a borderline atypia (b) and an atypia of noninvasive
carcinoma (c); Branch duct type growth of Gastric type
IPMN showing a collection of multiple dilated ducts (d),
and main duct type IPMN of Intestinal type IPMN showing
marked atrophy of the surrounding parenchyma with small
mucin pools (arrows) and an intraluminal nodular growth
(e); Pyloric gland-like lesion (f) and PanIN-like lesion (g)
observed in Gastric type IPMN; Small branch duct spread
of Intestinal type IPMN showing atrophy of the surrounding
parenchyma (h).

H N

ITNERPHROZ AT IIEMETH D, Gastric type &
Intestinal type & DRIC RO A 7 OHEAITFED
5 N7 H - 7z Mann-Whitney’s U, p < 0.05). c-erbB-2
13 Gastric type DRI THEINH 5N, Intestinal type T
(1561 (83.3%) ICHBIMA L NTh, Rt ay
13 Gastric type DM HAICH EIC &7~ L7z (Mann-
Whitney’s U, p < 0.05). Cyclin D1(&, Gastric type D
12 51 (85.7 %), Intestinal type ™ 16 14| (88.9 %) I ¥& Bl
NRHLN, REREZIT7RIVTNEEETH - 72
W, #ET#ENICIE Intestinal type WM EIC EEZ /R LTz
(Mann-Whitney’s U, p < 0.05). £z, TNZTNhORE%Z
Jifgs b Rz o ¥R (grade) H1JIC benign ~ borderline £
# & U borderline ~ noninvasive carcinoma £f & D[ T
g U7z, COX-2 D %813 benign ~ borderline £t T &
341 (21.4 %) O HITH 5N, borderline ~ noninvasive
carcinoma /it TIE5H41 (27.8%) ICEBH SNz, I hn
EERE A a7 IFKMETH D, benign ~ borderline
#£ L borderline ~ noninvasive carcinoma £t & @ [ I
R EZ T OEEALITRD S5 NEH - 7z (Mann-
Whitney’s U, p < 0.05). c-erbB-2{dbenign ~ borderline
BEO2HTHREMN A SN, borderline ~ noninvasive
carcinoma £ Tl 11 4] (73.3%) THELASNTZH,

Fig.5. Immunohistochemistry of COX-2 (a), c-erbB-2 (b), and
cyclin D1 (¢).
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JEY 1 2 7 13 benign ~ borderline £ DY A =1 &l
% s~ L 7z (Mann-Whitney’s U, p < 0.05). Cyclin D1{3,
benign ~ borderline £ M 15| (88.2 %), borderline ~
noninvasive carcinoma ® 13 f§i] (86.7 %) ICFKIRZ R D=
, ERE A7 IEIWTNBIMETH D, wHEDORIC
ﬁ Jff% 13H 5 N7xh - 7z (Mann-Whitney’s U, p < 0.05).
5. IPMN HRi=if s O A% "2 R & R S
Gastric type 50 510> 5 50D 141 (2%), Intestinal type
306D 5 EDTHI(23%) 1&, FIEFHERZICH# R LTz
=i QPMN HikiziEi) 21> TH D, IPMN H
K12 s O B B 1, Gastric typelC H## U Intestinal
type THEII & D - 7z (Fisher’s exact probability,
p < 0.01)*”. Gastric+Intestinal type 4 4, Oncocytic
type 7N X R R O G OHI RS L H o 7z, IPMN
FH R IR 9% O AR 72 IPMIN O R AU B IC 2 % &,
Gastric type RO 1 i@ H 2 EREERTH O,
Intestinal type H1& Tl i@ H AN MEREERE D 161, K5
W5 B, R & AR MRS O i hY A
5ENT=E DN 1HITH - 7z (Fig. 7a,b). Intestinal type
306ICEI L C, IPMN iz ZES 7THI & ED
V23 BIDFERE EERZ B 5 &, wiE ORI
71.47% (50 ~ 815%), HM6#Hl, LM1FITh->7=D

WKL, %BEDOIERNX63.2 5 (37 ~ 781%), It
1261, HENHITH- 7z FiEDIES b*fﬁﬁi“ﬁ“ﬁ <,
BN NMEMICHZT2H, HaliaA EAITR
5N7h - 1z (R E Mann-Whitney’s U test, P31
Fisher’s exact probability testic & O, HE/KUETNT
NnE p<0.05).

RPERMIC K B MRIEE 2 # % & (Table 6), MUC1
DOFBNS FITHF RN T MRS IR b Nz (G
et 2. a2 73h 55). MUC2D ¥ B & Intestinal type
IPMN HRAG e 2l TH b N (R X 3773
M 55) (Fig. 7c), IPMN Hi K5 B2 3 1 I 0
IZMUC2 [ 1% T, Intestinal type IPMN AV #4152 1
PEREE M O RE TR 256 1CiE, MUC2 Btk
5REMEAN ERRIEE D2 b2 > Tz (Fig. 7d).
MUCS5AC DFEBIIIPMN Hik i I BRI O 251 Kz
Ul R TR E i O 2 B 2 B TSI BV T
RO ENTz (FERE A7 30 55). MUC6DFEH
WEIRZIEE D 5 1 K IRTEERD 2 | T B Nz (A yisig
272 54).

EE
1. IPMN D FHKRAA I 708 & R &

Table 5. Immunohistochemical scores of COX-2, c-erbB-2, and cyclin D1 (mean+SD)

COX-2 c-erbB-2 cyclin D1
Gastric type (n=14) 0.57%1.16 421+0.89* 0.82+0.61%*
Intestinal type (n=18) 0.83+1.38 2.56+1.54% 1.50+1.03%*
Benign ~ Borderline (n=17) 0.53+1.18 3.811.11%** 1.09+0.88
Borderline ~ Carcinoma’ (n=15) 1.00+1.46 227+1.67%** 1.47+0.99

*noninvasive carcinoma; " ** ****: Mann-Whitney’s U, p < 0.05

* Median

** Quartile
Range

Gastric type Intestinal type
5 5
4 4
3 o 3
2 o o o 2
1 1
0 ! 0
COX2 c-erbB-2 cyclin D1 COX2 c-erbB-2 cyclin D1

| *: Mann-Whitney’s U, p<0.05

*

Fig.6. Differences of immunohistochemical scores of COX-2, c-erbB-2, and cyclin D1 between gastric type IPMN
and intestinal type IPMN. Vertical axes represent immunohistochemical scores.
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S, bbb L7z IPMN 6ilid, g ERZo
HFZEED 5, Gastric type, Intestinal type, 35 & O
Oncocytic type ICHiFHE N, T D9 B Gastric type &
Intestinal type & MW T H X #iRITH - 7z. Gastric type
1%, Yonezawa 5 O papillary clear cell type'”, Adsay 5
Onull type® IIFIFHETZEDEEZ LN, —7,
Intestinal type (& Yonezawa 5 @D villous dark cell type
IOV, MRENAT LERFATERNEDTEKD
TR EIROEN /R EN SR CHEHA L LIZIEH5 N
FWVEEZE5NTZE O E Intestinal typek L THD,
Yonezawa 5 DEFE K D & ILWVHIFHDREL Z 03T %
AIREMEM D B . IR E D i 5 13 Gastric type & LTz
& DD K5 HMUC5ACH/MUC2—, Intestinal type
& L7286 DD KES 7 HMUCSACH/MUC2+ & iff &
DOETHENA SN, MOMMBIEELE XHBELT
B0, bhbNDIT>TenIIZYTHHEEAD
N%. Wik E D38, Yonezawab &I LT %
INETOMEEFELEZVEDTHo 2.

—75, Oncocytic typeld, Adsay 5 AVintraductal
oncocytic papillary neoplasm (IOPN) & U CT#EBE L 7=
w2 3 B & Yonezawa 5 Y compact cell type &
LTHRE LIRAY YT 58 08B 56N 5.
Adsay 513 %%], IPMN & 13575 % entity & L CTIOPN
EHE L. L L, Adsay 5 DL TEHIOPNDF X
T ORIFEADN 3 75 Bk T D “oncocyte” Tldix <, F7z,
B IR LR OS>l oMz F e T h
TV, ShE UGERTE, AR 7L oncocytic
FEIEL LA IC UL Ul gastric type £ 0O K FLUE IR fE 15 7%
PE> TV, F 72, oncocytic FHIEK OIS & K5
BRI N Lich > T, HEEREMICIZIPMN
DU EOOHMELTEIVKIICEDbNS.

4 Bl # & C & 7z Oncocytic type DJEHI 413 £ < &

RN

VD, MRIEEDENSIFEEEN VS L HAE
HMWEMNTH O, T DFEHRIL Yonezawa 5 0D compact
cell type DFEHR & —3 L 7z. Terris 5 1ZIOPN D #5ik
FEEICEE U TR C & % MUC2 [ M6 2 815 L
TWENY, MAITRICIRFE L TRk TH 2 DHD K
ITHY, T LEBHEEEBMEITVARNKD
T 5. £z, Liittges 5 D15 Tl oncocytic type ik
MUC5AC, MUC2& & icftE T nTw3™, Ly
L, RO#ipIFEOLEIZRL, EEOMENTHS D
BARHTHS. LLEDT L L, oncocytic type DRLIKIE
BHICBH L TR ESICHEIDEE BbNsH, 5RO
ONONOKGHER TR TH - 12D1F, BHARKLR
WED S bR EE A OMUCSACDH T L, MM
R DO MUC6 DFEHL & Oncocytic type TH AL > TW iz

3
W 7oAt

»cz/ ‘Pt Bl
Fig.7. Histology and MUC2 mucin immunohistochemistry of
invasive carcinomas derived from IPMN: mucinous carcinoma
(a) immunoreactive to MUC2 (c), and conventional type
invasive ductal carcinoma (b) non-immunoreactive to MUC2 (d).

Table 6. Mucin immunohistochemical scores of invasive carcinomas derived from IPMN

Case IPMN Histologic type of Noninvasive area Invasive area
No. subtype invasive carcinoma
MUCI | MUC2 | MUC5AC | MUC6 | MUCI | MUC2 | MUCSAC | MUC6
1 Gastric IDC 3 0 4 3 3 0 0 0
2 Intestinal IDC 3 3 4 3 4 0 4 0
3 Intestinal MC 0 4 5 3 4 3 5 2
IDC 5 0 0 0
4 Intestinal MC 0 5 4 0 0 5 4 0
5 Intestinal MC 0 5 5 3 3 5 5 2
6 Intestinal MC 0 5 4 0 0 5 3 0
7 Intestinal MC 0 5 4 0 0 5 3 0
8 Intestinal MC 3 5 5 4 0 5 4 0

IDC: Conventional type invasive ductal carcinoma, MC: Mucinous carcinoma
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TETHhD. TORIFEDMDOHEICIHBNTE L
NP, HTHIREHEEZONS. £, oA
ELER U TMUCIOREBEANHENL S, T Ol
TEHERETH -7, ULEDOFE KD, Oncocytic
type (IOPN) (& Bl 55 Tl&, Gastric type & 13 7% %
HATEE (MUC6 faE) & MUCIO B ZRH#H LT3
IPMNO—fiRl & LT EDIF TEZ 0, IOPN
FMDIPMN & g LU T Kras DZ RN DIz S
FMBIPMN E XL TV ARG EHA SN S, FRl
JEMRV LRI NBICE b B TR 25
TWVWABHEHENMIVWEARLEINE T EEREMNTD
D, Oncocytic tpye (IOPN) I 3517 % MUC1 D FEH D
& QRN RE®ICHRBLIT 2 MUCL & ARk D =%
EHTBENES M) LEHT, EHICRANEET S
HTh5.

Aolal, bNbNHRE LizwZEZoOHiciE, Adsay 5
MRS L T U B pancreatobiliary type 8 £ 2 5N % &
DIFH 5N T, pancreatobiliary type lFIEH I F Nk
fifl b lbins.

2. PR AR 20 3 K O IEE B E N DR 5
7= Intestinal type & Gastric type D&

SR L7ZIPMNO ¢ R E iR TH - 72
Intestinal type & Gastric type & DRIC X, W< DHD
SUCHRBEIHRC A S E D GRS 5Tz, Intestinal type
BEICEREICHEEL, RAMNEORENZ NS T,
e, BENORSETIRIEE, J& PSR ERRR D = O
Zfi - e 29 5602 <, BN LIEL
E/IKTRBE 2 2 > TV e, PR 25 50 PanIN
FRIGZ 2 11 5 B IR, —HRIcH b Nl RS
NOERITTEIEEALRED NGNS, — 77,
Gastric type 3 IS FIEEICFEL, R DRE
MZ <, WFIRREERZS S0 PanIN A28 72 £ 5 SR AV
Mo e, DkEE Z TR L U IPMNIE EIEE 2 T4
ICHIE U 72 IPMN & O & BRI M C &S E N
TH o™ F, Nakamura 53, MUC2 51 IPMN
(FICHATEEREDN G EENS55) 1FFICE
EEICAFE L, MUC2 2% IPMN ({5 & D 3 75
NN B SR ) O2/3 B KEIIEE ICIFEET B
EHELTWRHY, chsoifiidbhbhoft
BRI L TV, LHL, bbhOKeHsEED
51, Intestinal type & Gastric type & O[T, FLAIAEE
DFENRRHRIEE DE W DR TIER L, FREHRAM
ITHEEEROBENEHLMNIEINTZEEZLENS. T
N5E, WEDOMOERR > YA 7% R L
TWARTERRBLTWVWEEDEEDNS.

WE DM OMHEZ X SICHHLMNICT S HINT, 71
ARG ST VEM#EZE T H 5 cyclooxygenase-2
(COX-2), proto-oncogene® U~ & D T H % c-erbB-2 &
LT Y TH % cerbB2% 27377, cell cycle BHH K+
DV & DTH % cyclin D1 DFEHIT DN T kb

ZINCHRF R T Te. COX2IETORRYT S VYV
LOREFETHL > 7atFT 7+ —8 (COX) D
TAVYALDOEDTHY, KiF-H - & - it -
U & CHBIFEDA SN, NSRS L
TS EVDNTVE ™, cerbB2 5T, LK
%A+ (EGF) Lt 7" 2 —Ha{Llod % > 87 ke s
T HELFT, T - HaETICHYET20%E
DL TEAR T DO EF R c-erbB-2 % >/ /3 7 DFEH
MAHHENDE LMEETN TSP, Cyclin D1IEHINEE
WHEKN 7+ TH S cyclin 7 7 2V —DUVEDT, Gl—
SHIOBATICE G L, B, E, BEXEToml
FIREAMNRE SN TVE™, cnbld, ThETo
HEOHT, KEAEOIPMNIC & FHDORE AR S
N3 ELDOWEDHZEDTH B W0, SEDbh
ONOMGHER T, IPMN EE F I3 % COX-2
DFBIOD s5h 5 Intestinal type & Gastric type & DR D
MhEZFERVICT BT ETE AL o7z COX2
KB LTI NET, IPMN ERIC @ WA THIEA
NH2ETHWMEL?, BILEZFSTRAEVE
TEHHEEHHO?, BTLE~HLTVERL. bh
b, IERFEMNG RIS Z T I 2 T g gt %
1o TH Y, IPMN FRICHF B COX-2DFEHITEL
EDEEZIVD, EHICKRHPBETHSS. —
77, cerbB23 X Ueyclin D1IC B LU T3, Intestinal
type & Gastric type & DI THEZAEMNH SN, cerbB-2
@ ¥ B 1% Intestinal type X D & Gastric type T & <,
cyclin D1® ¥§ Bl 1& Gastric type ! H “XIntestinal type
THiL->7z. 215 OK5H X Intestinal type & Gastric
type & D DEY) A L AHE 2 s U T % ATRETE
MNHb. LHhL, cerbB2DIPMNIC 1) % FHICH
LTCh, TNETOMEDORICKIESEDENASL
N5 &0 eyelin D1OFEBIHEIPHIZ AT L E LA <
otz b, IPMNICHIT S cyclin D1 FEHRICET %
MEZThETPRNC LRENRDHD, TOEHKICH
LT, ETHICHEIDRETHS.
3. IPMN o #i R4 B[ DB 35 & G'IPMN & PanIN &
DR

Adsay 5 1%, Gastric type& LU 7z diRIICH Y 3 %
IPMN j&5Z 7% null type & L, Z1 5 (& Intestinal type *°
oD diRNC e JE ™ % AT EEIE D & % “uncommitted type”
DOAREMDH B L EZTWVB Y. SHERGLIEZED
Hzid, /IM&7ahY5 Gastric type & Intestinal type H3HH
SMMCHELTIRADED SN izh, Gastric type D
% < MMUCSAC [ « MUC2 210>, EEID g5y
FRERETH S L 2EFET % &, Gastric type D
—ED GRS 72 ¥#45 U € Intestinal typelZ 23 %
AREMEIEE A BNA T ETHB. L L—7, Gastric
type & Intestinal type & TIZ/NEE N O JE AR XDV
%o THH, wiE M low grade PanIN £k L2 LIF L
WRETZDICHLT, BERZOXI IR ZMES T
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& L EPREHROZH 2k LA SR L Tk,
COXITERDENEEFET S L, Gastric type &
Intestinal type DFHFEF LIRS, H D WVITHHREFRE
A D ) H O B B T Gastric type hY Intestinal type IC &
b TLEH>AREMEEZ BN 5. Gastric type
& Intestinal type & D[] TR A GRD LN > Tz
M, TORE, Gastric type DJLHI L HEEZICENZ
155 & U Clntestinal type DM EC % & 05 X0 &, FHAR
FENEILD, & L <& Gastric type@?ﬂﬁﬁ@ﬁxﬁ%f
Intestinal type HMEZAIC 72 > T U % 5 AlRETEA /R
ns.

Oncocytic type DFERIEE 1 B RIHEN TH % s B
LU CEBRICN =/, T DEFB L UIBTIC Gastric
type DT R Z1ES T & WD % ih 5, Gastric type
EDREHAREEND. BRI T L < WPRRAIRS
T & 5MUC6DFEHMHAL > 7 Ay, @ H O Gastric
type T & B[S O B T bk i 1 MUC6 DY Pk & 7%
0, MR EOREEMEE RBENS. TDOEKT
(&, pyloric gland type @ intraductal tubular adenoma
ELTHEEINTVSHRES LOBEICDONTY,
S, M LTV RENHSZ0E LNV, —7,
Pancreatobiliary type 35 [BIfRET L7z hicid & £k
Ao 7z, Oncocytic type (B % W IXIOPN) & DFHELL
MEREfFEENTEHE DY, Fi, Oncocytic type [k,
Pancreatobiliary type T & MUC6D 3 Bl AV i &5 & 1
TW3*, L7eA- T, Pancreatobiliary type & Gastric
type & DBHEZ MG 2 0B DH DT DL
BENS. EZE, bhbndg, SEKGHL —EONE
BILL4 T, Pancreatobiliary type & Gastric type & 0 [
AR X N2 IPMNER R85 LT3 ™,

Gastric type IPMNIC 3513 % W4 '] IR £ 55 22 5° PanIN
BEWGZE DIF(E, MUCSAC+/MUC2— DKl - =
LWz & 5id, Gastric type IPMN & low-grade
PanIN & ORE# AR E NS, Bl Tld, PanINX
SEMEERZ, IPMNIZRIERRAE L LT, KEH A
RKESETIRELTENINTVEN?, HEMEE
BRUKKREE DL 51F, Gastric type IPMN A
low grade PanIND 529 2 AJREMEIE T IcE X S
N5, Wi#H L i<, Kras, pl16, DPC4/Smad4, and
po3 & WV o T EENRICEE U o B AR RE TN
T B WY 20250 - 516 0D B K 13 low-grade IPMN JiZs
&K D & high-grade PanIN J{Z T X D BHENZ W & D
HERLNBZZHD UL, chE TCOWRE T
IPMN O ffi53% & < IC Gastric type IPMN % &% U 72 6%
FHcz UL, 5%, FOICHEH Ul 7AYI2A s
AN EENS.

4. IPMN HRiif 8 OFARRR & Rhi i

I 2 D 7 W IPMN G — R PR B &
BRI N TV B GEEEFERTT~100%) *21%D, Lo
L5, IPMND15 ~ 45% (3 IPMN Hiki2 #5E #=

RN

o TWVB LG XN TIPS 2 =
)G A5 FEEFERN40%HE TR 5 &G
NTVB*, Z0D 78, IPMN k28 NI 2 T 5 D 1
ET 50 E S hE, IPMNEZOERBICEH L CEHEE
TH 5. Fiz, IPMN KK (EIPMN Hik 0O i@
HANREMERERE XD L TREL TH S & DOHEN
H2"P. ZDTw, IPMN HRIZ O MRS 7 525k
THIEIFEETHD, MEORBEEZEIZIPMN
BHEOMN%EEE S L TAIIRTH .

AEl DOt Tld, Intestinal type IPMN O 23 % 73
IPMN Hi k2 Z > TH D, —J7, Gastric type
IPMN TIPMN HURR I Z > Tz DId2 % D FH
ThHol. TOXS HMAIEX, ThIXRTOHRELD
BELTHED ™, Intestinal type (& IPMN i 5%
DFAED BT E, Gastric type X O & malignant
potential W W G & 2 5Tz,

IPMN H1R 2 58 O MR AU RS Y2 v > T2 b3,
NG S E R OREIEREE RSO LN, WH
RAE LTz 58 5 N Tz, FFIC Intestinal type IPMN
FoR = 7 v 6 BIAVRE O TdH - 7273, Intestinal
type IPMN HERIRZIEIED Z < DRGRIETH % &0 9
i & A5 N9 Intestinal type IPMN & ik
i & DRI BEAVRM S Nz, SRIRGET L 72Tl
Gastric type HIRIZi N (3@ F IR ERE N 1 51D H

TdH o 7zh, Gastric type IPMN H 32 0 S E 1
Pz b D0, G093 %0 THIUSEE RIS

JETHZHLEVIMENRARENS Y,

Intestinal type IPMN HiR A i (39X TMUC2 [
HTH O, Mt DOGEE I XIRRET ORI E 2 >
TWi=. —J7, Intestinal type IPMN A% & 473 14 1%
PEE R OILRE TIRIE T 5 A, MUC2 Bt h 5
AR EOZ b Z > Tz, bhibhnid
intestinal type IPMN I iz B DY 258 U THiER] & 2 5R
LTWEMNY, ZOHICH S NIRRT S FERED
FRIEEZ LR 5Nz, TOERKTL, Intestinal
type IPMN I #1775 IPMN H K12 T (3RS0 & 0
Z5hE L.,

Intestinal type IPMN T, J& PHIE IR AN S IR AL

DED RV RO LI LIFRD 5N
7Y, Fukushima 5AVRMB LK 51C?, b3k
FEIC 30T 2 REWRAS HiT MR IR OO i BXN 25 C &b % AT RETE
£ EZ N5, FULU AT RIEKIGOMENES THI%:
ENTHEDL, KA UIE LR TICES 5
N5, SHORMNEETZHREEZSNS.

= B

1. BEIPMN 91 JERI 91 IR AE RS & L, & ICZDf
TR EICEE U, WAL P B & O sk
L ArRRE 21T o 7z,

2. FEIPMN &7 D bR OB B 5, Gastric
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type, Intestinal type, Gastric+Intestinal type,
Oncocytic typelC 77 FHE Ntz

3. Gastric type & Intestinal type & /3 Bz fHAR A1 Ml
PETHO, MEEERENE R (MUCSACH/
MUC2—), #%“ENEBHEST (MUC5ACH/MUC2
+) EHENA SN, HRGIC K H0HE KM
BAL Tz, &7z, WmEORICIE, Z O EhEeR
N BHENEDH SN, — /5, COX-2, c-erbB-2,
cyclin D1 & W 7l BEsE A 7 DR BICEY L T,
ME O TE TORHEDHEZRDIZE DD, Z
DEMNSHHEDHEZIAMICT 2 XTI ES R
o fe. MR L, mEDBLE L TV 5 Alaelki
BEABNBD, TOYIERE THRAL 5 8m - R
59 ZAHEMEDE 2 BTz,

4. Oncocytic typeld, MUC6DFEHI &K & 3 % FHHl
BN OREBE X UMUCIORENALN, ZTD5H
MO EBREZMNEDTENE EEZ SN,
F 7z, Gastric type & OBHED R E N7z,

5. IPMN 2RI 1 IR0 & i 5 AR T e
FEE DR DNz Wil IEMUC2[EETH D, —
77, Intestinal type IPMN A 5 3l B2 85 M 4 U
TWaBEEICE, MUCCOFIDIHINA LN,
Intestinal type IPMN HiKiZ i85 & U TR 7398
kSR E E Z Bk,

6. BEIPMN DM « BRI L TlE, Z Ok
Yz E BT 208D 5.
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