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Figure 1. Wi a) #iiio> MRCP %% /R5. 2 4ERHCHAMEN %R L 72
A o IPMN #1, F WA % B C CIPMN #2, BEAAEIC IPMN #3 2 380 5.
Retrospective 121, THEE O EAME IR TTETH > 72 (KH). b) EE5
43 vy CT OfEZEALZ7R"F. IPMN #1 1 2 4EM T 37.5mm 7%*5 55.3mm -~
LHEORL, PG CIEBERBICTIER S (KF) &, FEBRREIRO LS R
ROTW (K. ¢ IPMN #3 (KH) ([ZHRMEMIE % <, BEELL RO %R

o7z,

B 720 LF 2 /M SN, Bl o 2 41 TR
VOB KEmEZRL, 17 HoMEE B
WC 2R &7 Lz AR E 2o
7z.

A B B BLE - B £ 166cm, 1A 48kg, 1A il
364C, IfF 125/66mmHg, HR$A 75 A/ 455

ABERE A A HL © WBC 5690/ul, Hgb 14.1
g/dL, AST 171U/L, ALT 12IU/L, LDH 1401U/

L, T-Bil 0.50mg/dL, Alb 45g/dL, Amylase 92
U/L, HbAlc 5.7%, CRP 0.02mg/dL, CEA 28ng/
mL, CAI19-929.5IU/mL.

A BE £ %% 8 : MRCP C I 3 &5 (2 55mm O
IPMN #1 &, EREZRETTIPMN #2, 512
BEARERIC IPMN #3 % 3207258, FEHEEOIRIZ
7o 7o 7= (Figure 1a). TPMN #1 138 25 2 4 1
T 37.5mm 2*5 55.3mm LA L, FHMTE O
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&R CT Tld IPMN #1 (X FFER 5 0 HBLA35%E
b, F 72 L EEEIRO L= PEET L% 729 72 (Fig-
ure 1b). WEHE#F @ IPMN #2 & JEAKER 0 9% 2 #3
WCHEFEEIHRZIRD T, Bl icERFEOZ X
AN o7 (Figure 1c). WPEEHZR O 3R ££
1 2 4R C 2.8mm A5 35mm FTHIK L.
FENHEEETIE, WIThOREICBWTLHSH
T FCFER S T D T b o 72 A%, WEHEER O IPMN #1
WIFBRREE AR S . FRBoOIHE O
AEERYLIR, BEE OB RIITRCTE o7z,

AHEBNE, W L, IPMN BB A4 K I 4
VIZED B Ib Worrisome  features (A3 5
WETH-72Z L, SHICERFEORKE L HIC,
DR AR E X L2 &S TR &
FIWTE L, B P A B B T R B BB & AT L 72,

MR AT R - BEBEER I IPMN #1, #2, WEAKERIC
IPMN #3 % 58 7225, B 5 20 7 R B~ 012 ¥
RO o7z, IPMN#2 B L U#3 2&5O T
KEIRACAR L NV CTHEER Y3 5 550 E L7z 98
DIAEDEED LT IPMN #1 2 5 BB BE AL £ C
TR D D, AR AT TR I
LPRBEEORNT L RMRRAL, AAHARS R X
fibleroiz, MBITEEOFLOBKEZBD21Z
PEAPHER <ML, %25 W HAICEBE L.

) BREEAR W R AT AL © IPMN #1 1% 2 @ IPMN
WWEDEHE L7725 DT, THSDMIIZIEREEE
BAHENELTEB Y @ktEid -7z, 72, IPMN
#1 L #3 OMIHENIZFEM T E b o 7o/ S 2
PERUVERE#4 2380, ENENOREI EE
3% H -7z (Figure 2a).

RBEARE T A IPMN #1~#4 12w nd
RIS - 72T A2 R L, NIRRT &
L 72BN Z L Wi P AR R o g s iz
ZEMEOEMERZ T, KR E R IPMN &
Z Wi L 72 (Figure 2b, ¢). WEFhoRiZzd MUCL,
MUC2, pb3 % # 4« o 2% k& 4 ¢, MUCSAC &
MUC6 251 Td - 72, F 72, IPMN #3 (Figure
2c) ORREMOEFEE % & LT, IPMN #3
Ed L e Wi RIS H5 23D 7. 2o
WZVIRE R T Z L K, EATELILZBT S A
budding % & & 7 9 {RFLIERIEAE 2 /8 L, MUCI,
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MUC2, MUC6 3T MUCSAC 3k TH -
7o, RBEPT R WA, pb3 ¥ 8T OREINEE
i 2380, P (INFol, Ly0, v0, ne0,
mpd0, PhO, pTSI, ductectatic type, pTis, pCHO,
pDUO, pS0, pRPO, pPVO, pAO, pPL0, pOOO,
pNO, MO, pStage 0, PCM1le, BCMO0, DPMO, R1)
LW L7z (Figure 2d). #1~#5 O ¥ 2 (2 HLRR
R e R R e o 7.

BIZTNT - BFOREDO S &, IPMN #1~#4
LRI ERRAHS (LEWNR) o7 a— CHEE
P EFERRT 572012, FWEDOBIET T 2175
2. "k v=) YEENT T 4 v R
(formaldehyde-fixed paraffin-embedded ; FFPE)
X ) GeneRead DNA FFPE Kit (Qiagen #1:#) %
W THEIRE OB IR S 7 7 2 DNA % il
L, BEB X IPMN ICBET 5 & S b 18 1
HHOBEMRT D hot spot HHIHE H/N—L7zh A Y
LNA IV F IV, BEHUCHE U C targeted amplicon
sequencing # 1T » 7z (Table 1)®. % ¥, &Iz T
AT %2 47 9 12 72 0 IR AR B o A B B 43 D KRR
87 OKEEFE 5 5 17002).

B 2o0a Y R—F v Mo rhic
IPMN #1 ®— (#1A) IZ GNAS R201C 54 %,
b9 —#B (#1B) 1213 GNAS R201H ZE# % 785,
EhEhO—E8IZ KRAS G12V, GI12S £ %% 38
D 5 E KRAS R OB H 572, F72,
ZDI32® IPMN #2~#4 121X GNAS R201H %
BARD. FRENE#S 121E GNAS ZERI13 7% <,
KRAS GI2V & TP53 R248W Z# % 30d 7. ZD
I DIFZNNE TPS3 ZE R 2 RO 3 7o 1293,
IPMN #1B ® — £ 12 STK11 E265K 3 X O
ARIDIA R1262C 285% % (KRAS \3¥pA4: 1), %72
IPMN #2 ®—#BIZ KDM6A H848fs 5% GRw /-
(Figure 3, Tablel). TP53 2R DMK, R
FEATE D ERE AR O AT A S, it o R
Ly —F L7

XD, YIBREIEHZ TdH > 72 IPMN 2B
L CEeWkasnizdon, Wiamlc Bz
TRIRAFAE L7272 R1 UIBR GEBREEIER) & %o
72, MR IIFRIFE T OBIRITZ O R R H B
DOFEANEREL, HEEISKRAEBEThCTH L. Hibh
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Figure 2. TR a) WEOSM. b) MANCEKENEZRL, 1 20HKELEZ LN TV IPMN #1 (#1A/#1B)
D HE %, Wi bRk % A3 2 MR AR 2 2 L, YEOMRBE IPMN &S L7z o) HRR
BEFRZS #5 O EIZEEO 72 IPMN #3 O HE 1. IPMN #1 & RO AL IPMN T, 54 #5 & Otk 3o 2o 72,
d) YRR B R I O B2 #5 O HEARB X 0° pb3 sasisetn. KEiEA 1 Z L <, budding % & ¥ 7% ) K7L
GHIRIEAE 2R 325, BRI RIERD Lo fe LN & B O @RI, DT RIREMBOE AR LNz (R
¥H). pb3 ¥ 8 r OBMNEF M 27z, * Scale bar ; 100pm.

ALSEREIAT o TV RS, itk 2 A5 L £ =
7HAED, B BB LE R IPMN O 5%, IPMN 7% polyclonal ZlES;TH 5 Z L1, #Ek
MR 2 D TRM L T 5. MESNTELD, KRASZERZIZLOHETHIR

SNIBIETY— =l Lo TEIPNIHERT
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Table 1. Z#HY —7 v ¥ 7 OMHI#ER

AR LER A RMERE  B119%  H4 75

Tumor area Gtr ade of KRAS GNAS TP53 Other mutations
umor
(a) LG IPMN WT R201C (15.2) WT
IPMN #1A () LG IPMN WT R201C (12.0) WT
© LG IPMN G12V (214) R201C (215) WT
(d) LG IPMN G12S (1.0) R201H (1.6) WT
IPMN #1B (e) LG IPMN WT R201H (29.9) WT .
TK11 .0),
(»  LGIPMN WT R201H (47) WT SIKIL R?§62C3(02.6)
(¢ LGIPMN WT R201H (1.2) WT KDMG6A H848fs (1.2)
IPMN #2 (h) LG IPMN G12D (67)  R201H (105) WT
©) LG IPMN G12D (73)  R201H (94) WT
IPMN #4 Q) LG IPMN G12D (154) R201H (158) WT
PanIN (k) LG PanIN G12V (14) WT WT
normal pancreas* (1) - WT WT WT
[PMN #3 (m)  LGIPMN G12D (265) R201H (27.9) WT
(n) LG IPMN G12D (24.7)  R201H (255) WT
(o) HG PanIN G12V (10.5) WT R248W (11.7)
HGD #5 ()  HG PanIN G12v (10.7) WT R248W (12.2)
(@  HG PanIN G12V (6.0) WT R248W (5.9)

FRIMPNEZ R 7 LV (%). *whole section.

Hotztzd, U LHMRIIMHECTII L2 - 727,
RIEFITIE, MREAIICIZE VIS EEEED 2w 5
DOORETEH R IPMN JRE &, 1 DOR R E
A (REEANE) 2 —BENICRRD . ThHHH
BNOBEBETT» SO > 7Y ¥ 72 X 5 EET
FRMT DGR, Figure 3I2/R_R T X5 % ra— i
A3 € S L7z, IPMN Tid KRAS & GNAS %%
BINCBZ A2 BETERTHY, ZOBICHEEH
T fE T OERIMAEL DV EET L E2M5
NTwaY, ZhooERITELEOERIZE D
o THIEMIND 20, BRI THELR LY
HZEMT Ly a— Y HkTH D Z EDWIET
&%. L2 L, KRAS & GNASZERIZ1Z & b1
EHHEICA SN S hot spot b AbTz, KRy
A THE UHEITIE, RIS L T H I EEE
REETHLEPHY, LTLIFML7a—rH
K & Wi E T & 72w, Felsenstein 51X, 2%
5T 2T, KRAS &1 2 DOEMINLZE R As—5%
FTAHEERAL 7 a—r, FHIRERIEL —
HLAWEAICENZa— > Th b REMED
{, KRAS DA —3T 2 Y& 3 ES WEE T

HHEBRRTNEY, Z0E2FFIHS &, IPMN
#IA L#IBREWICHIZza—2ThH b, —,
IPMN #2~#4 3R L2 0 — Y ICH¥kd %] igtk:
Aw <, IPMN #1B & O MM D GEIXTE &
V. NS IIREIEEYEAS R W AS, TPMN %
R CIRIEENTA X v 7 L7z dblfte R 2 R §
BIAHESNTEY, THhSOMHED LI
N CHRERETE IR L 72T fEtEAVRIE S ),
IPMN #1A O—#8 (c) \CERAIFEHEHS (p, q)
LA U KRAS G12V Z¥% 80 575, IPMN #1A
TIIHENOMEA. (a, b) A% KRAS AR T
&1, IPMN #1A $XT 3583 %5 GNAS R201C
BRERDLZ LG, 70— rilifbE LTl
GNAS ZE3 94T L, KRASEE D Nb o727
o— (c) & KRAS AR F T a— >
(a, b) I L72dbDEEZ S5N5 (Tablel).
L7255 T (o) 3RE#5 Lidplra—r e %2
S5Nhb. LEX D, JEZ#5 13 IPMN #1~#4 O
W E QBB Lz a— VRS SR
BThbLEZOLND.

B 56 HE T 1, KRAS IZ it \» T CDKN2A,
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normal section N \HGD#S/
IPMN#2 \ g 5

SMAD4, & 512 TP53”
AEC &) REFER B L4205, BEMEICES
V) ZEBETVVPANA SN TV LY. R

IPMN#4
) IPMN#1A
{é’ KRAS GNAS
b PMN#1B G12V @G12D @G12S  (OR201H (HR201C
Founder Low-grade High-grade Invasive
clone dysplasia dysplasia carcinoma
Br
KRAS TP53 R248W . AN
G12v MPD v MP
O > (k) — % SR | =
GNAS KRAS .
G12V
R201C CIS#5 may develop
'®) @ + @ 1 invasive ductal
@ adenocarcinoma
if not resected
STK11 E265K
GNAS | ARIDIAR1262C - IPMN#1
R201H @
O . Ce) @
KRA S G12S KDMG6A H848fs
N >@
S IPMN#2
AN KRAS/' ®0
KRAS . G12D
G12D \J
(m)()(}) IPMN#3 and #4

Figure 3. #E TR (Table 1 BH8) a) WEANOBEBEE L SOH 7)) v 712k
DLW —r v vy 7 BRYIBRAE LICHIC < v B0 7 LIS B 1T 5 KRAS (B
NORLOMTER) BILUOGNASER (FrotaTHKiL) OnfizkmnL7z. b) #EHin TN
R SIS b 71— v k. MPD ; main pancreatic duct, Br : branch duct.

LE 7 E ORI RO FIREFRZE #5 (3T RERIC & AR {, it
TIEME— p53 & v /87 OB~NORFER %, £

TG FRITIC L ) TP53 DI Ak v AERZ
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Wiz, DF Y, BRET T HSTFREOEBR
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T e 22 SR ZE DI b BEAENE O G AS A
MR 2 B RIEE T 2 ek 2 R T 5.
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AR & OWREHE T 20 SELL EICh D BERL,
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B L TWwaY, 2015 £ 125 T 8 L7z American
Gastroenterological Association (2 & 5 e fee{k
BN A K54 > TlE, 5AEMZALA L WG
O IPMN % & o RN T8 B A oo vk % JfE 3%
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BRI LS o/l LML TV A,
L7235 CTIPMN O EH—~XA 5 v 2003
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Tixd20°, AHECELTEWME LS DT
F VoI TH 5.

WRZWIC X 25 IPMN B o 5038 /A3
LWHIRTIE, #7770 —FI2L 560 —x4
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YIBARRICB W TR S NS (s T A R
P, B MBI X o THIETE T, Wi
M - MRS 2 S OIERENBIN N T 54
MBI DR EEZLNL. bhvbhldk
T, IPMN BHHUE G BB 0 A= THRAT IS & ) 5698
B E IO LSS Z L 2L LAY il
D7 T — VIZEIEFREPBAEL Y IPMN 2
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% De novo type, L#O7 a— VIZR & D51
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THE & B 72 PRI IR R\ 0 A 5 B N e JE
BNWE (B RBEERE) 2B 5 KRAS & Fifl
BUZEDH Y, Sequential type TIXIEH D 2 fll
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Lo T LESRILEIRENTH L. 5%,
Wt BB ERABE L2 Fy FANAF T
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ERMTT - MRS 2 5 L HIFEE NS,

& =

WEUIHEWTSG 12, PR OMIERE E 2 5N b5
BV L 1B ERER L 72, B o Rk
X, IPMN BH DY —XA T 2 RITBIT 5 EEHR
HETH Y, MEBWICT ) DIESEIME L7287z
) AVl Y AT AR T 2 LENH L. K
YIBAE R B 20 % B2 RO RAT L2 2, b I XTI
FHEO | &bz B R EFDNRRE DT 75
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A case of incipient pancreatic ductal adenocarcinoma concomitant
with intraductal papillary mucinous neoplasm,
confirmed by multiregion sequencing analysis

Masahiro SATO", Hidenori KARASAKI?®, Motoya TOMINAGA, Jun SAKAMOTO,
Keisuke KIMURA, Tomoyuki OHTA", Shinya TANAKA®" and Yusuke MIZUKAMI*®
" Center for Gastroenterology, Sapporo Higashi Tokushukai Hospital

? Institute of Biomedical Research, Sapporo Higashi Tokushukai Hospital

¥ Department of Surgery, Engaru Kosei Hospital

" Department of Cancer Pathology, Faculty of Medicine, Hokkaido University

¥ Cancer Genomic and Precision Medicine, Department of Medicine, Asahikawa Medical University

Concomitant pancreatic ductal adenocarcinoma (PDA) is observed in a subset of patients with intraductal
papillary mucinous neoplasm (IPMN) of the pancreas, and early detection of those progressing lesions is diffi-
cult. We present a case with a de novo carcinoma in situ (CIS) discovered incidentally around the resection
margin of IPMNs. A man in his 70s with a history of acute pancreatitis at the age of 50 years and no family
history of PDA had a pancreatoduodenectomy for three isolated branch duct IPMNs that caused recurrent
pancreatitis. During the 2-year follow-up period, the index lesion in the pancreatic head grew significantly,
whereas the other cysts remained small and without mural nodules. The majority of the cysts are histologi-
cally composed of low-grade dysplasia and are classified as gastric-type IPMN. CIS with nuclear overexpres-
sion of pb3 was located in the main pancreatic duct and adjacent brunch duct, which involved the pancreatic
resection margin. The precise pathological analysis combined with multiregion sequencing revealed the CIS
harbored KRAS G12V and TP53 R248W. Conversely, IPMNs contained GNAS mutant cells as well as compo-
nents containing additional KRAS mutations. These findings suggested that the CIS formed independently
of the multiple IPMNs and appeared to be an early manifestation of concomitant PDA with coexisting
IPMNs. Despite widespread agreement on the resection of the radiographically significant IPMN lesion(s),
the latent invasive cancer was not eradicated. A detailed pathological and molecular assessment of the re-
sected materials may aid in a better management strategy for concurrent lesions.




