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Imaging diagnosis of malignant risk of pancreatic cystic neoplasms: advances and difficulties
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[ Abstract ] With the popularity of imaging examination and the increase in average life expectancy, the detection
rate of pancreatic cystic neoplasm (PCN) is also increasing. Different subtypes of PCN have different risks of malignancy,
therefore, accurate stratification of the malignant potential is crucial for providing surveillance plans and making surgical
decision. In recent years, many guidelines have identified several imaging features (cyst size, mural nodules, and main
pancreatic duct diameter) as risk factors for PCN malignancy. However, the measurement standards for individual feature are
not uniform and their diagnostic capabilities are limited; models that integrate multiple features perform poorly in diagnosis.
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This article reviews the value of imaging risk factors in PCN malignancy prediction and the application of radiomics and

artificial intelligence, providing direction for further imaging research and improving the accuracy of preoperative PCN risk

stratification.
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resonance imaging
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J#& & % M B JE (pancreatic cystic neoplasm,
PCN) Z 38R Tk ik 5 & £ & A/ S8 T 4 41
B B M BB MR R . PCN 20 6 7R M fiF 5 Fn gk 46
HMEMERAL, FARAEPCNEELHEFEN
F 3k oMk %5 7% M B 98 (intraductal papillary mucinous
neoplasm, IPMN ) #n %k & M % ¥ B 74 ( mucinous
cystic neoplasm, MCN ) , 3£ & 4 PCN & & WL #Y
H H M F R (serous cystic neoplasm ) | H P
2 W 4w & ( cystic neuroendocrine neoplasm ) 7o
SR AL SR B S (solid pseudopapillary tumor )
H o, IPMN #2 MCN & # 2 i I8 & R A #E,
hEREFENERAR, BRASTHEE Y
ol 9 A E 5 T PON f& [ B & By s ol An F R 48 AE,
RHEWPCN L H X ABrET R EFHE, 7
B %8 PCN % 7% T 69 %t 2 9 50 B O o
WA, B ¥ A AT (artificial intelligence,
AL) A2 5l T PCN B 5 0. % 71 i |
BT KRV, RS PCN B % 14 5 #F
Rk EHATHA,

1 PCNHIBKMEZE

E # x T PCN ty & 7 45 8 £ & & # 2015 £
*% & & W% % % ( American Gastroenterological
Association, AGA ) #| & 89 { To e WK ik i 3 B 5 7
Fuib T 458 ), 2017 4 E 5 R RER 2 24 2 8
VTR R R 8 9 L Sk Wk 25 7 M b s 0 i X B B 22
Y P 2017 £ £E KA ¥4 (American College
of Radiology, ACR) #| & oy (g | 18 & % B &
H—f(EBHFLBEAREE RS AES ),
2018 47 B M ik AR B 1 By B B R 4L R B O iR
BRI R R Ae ) Y, 2018 E £ EH B e F
4 ( American College of Gastroenterology, ACG )
HEm(EBRERN S e TEE) D, MR
2022 45 o B B K AL I R B R S ey (P
ERER MR E L B (20224 )) T, wa

361 Xt PCN B 7T 58 AT Ar i AR 3 04T 7 2 XL,
EARBELEPCNE AN, BACELSE S THEEY
KEE, BEEERMENKERE, EHFLTE
(%1),

2 RBETRIERE

5 CT A8k, MR # 33k i 2 %2 A% £% ( magnetic
resonance cholangiopancreatography, MRCP ) # [
FREHMPIRME RE RANER . LM R
BN MERE, UREMHEPCN, REES L FEE
A IPMN ( branch duct-IPMN, BD-IPMN) # % 5]
Y EA AR ETY . BhssTaE Y
3% ¥ MRI £ 4 PCN th ¥ 246 2 F B,

B F5 | # W ¥ A % # F (endoscopic
ultrasound, EUS) 1E Jy 3 fin 2 4 % 46 & 89 #b 72,
EUS 7 VF i Jf iR 52 U fn e pe k0 7 W B &
Wk, BB TYHAEAF RGN PCNY A
EUS #| # IPMN & fE4E % # 8 & (AUC=0.733)
52 4 B Jfif# i 3 5% CT (AUC=0.792, 0.830) .
MRI ( AUC=0.742, 0.776 ) T Ml & 4 IPMN &y
R ML (P>0.05) ), BUS 3 f& 4 Il #f MR/
MRCP 3% i W B 25 47, A58 BUS, Higr &
% 80%, FEE 4 100% ", M 4h, EUS Bl 5ty
484t % #| (fine-needle aspiration ) F A 7 B A i
KE FXFEEE A, AT E R R 9 34T 48 S K
, TR TR AR ASATE A . R
. o FAa IR, A HB A T XRG4
4E th /N BD-IPMN 8 ¥ W7 2 o 2" 0 R ik, B
TEUSE—TJANUEREELLH EHAMES CT M
MRIMRCP #8 %, f 3 # 1F & ¥ #f PCN 8 — & 46
B
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3.1 AR B K/NEPCN B F RAERH
RESH, B XH T HIEA S — WHEEF R
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Wi, BITEWERERY fmACR L+ ¥ %
B =30 mm 1 4 7T £ ERAE, 345 EUS 5| Ry @4t F
I —Faedr, mROMFEE Y MR T AR, KR

¥ =40 mm #% & A IPMN F2 MCN F K B9 48 #t & [
. AGAH I ACG 4% M 7 Bt
W ARV, BB =30 mm 1E A F R0 E AR

&1 EPFRiErE xR IR TE A AT REAHE AN S R HFHIE R E X

Tab 1 Definition of worrisome features and high-risk stigmata of pancreatic cystic neoplasms in international

guidelines

Item  AGA?2015" Fukuoka 2017

ACR 2017"'

ESG 2018 ACG 2018

High-risk Cyst Enhanced mural nodule

Enhanced mural

Enhanced mural Cyst of =30 mm

stigmata of =30 mm of =5 mm nodule nodule of =5 mm
Solid mass ~ MPD size of =10 mm MPD size of =10 mm MPD size of =10 mm Solid mass
MPD size Obstructive jaundice Obstructive jaundice ~ Obstructive jaundice MPD size of =5 mm
of =5 mm
Rate of cyst growth >3 mm
per year
Worrisome Cyst of =30 mm Cyst of =30 mm Cyst of =40 mm
feature
Thickened enhanced Thickened enhanced  Enhanced mural nodule
cyst walls cyst walls of <5 mm

Enhanced mural nodule
of <5 mm

MPD size of 5-9 mm

nodule

Abrupt change in the
MPD caliber with distal
pancreatic atrophy

Rate of cyst growth >5 mm
every 2 years

Elevated serum level of
CA19-9

Lymphadenopathy

Unenhanced mural

MPD size of 5-10 mm

MPD size of 7-10 mm Rate of cyst growth >5 mm

per year

Elevated serum level of
CA19-9 (>37U-mL ")

AGA: American Gastroenterological Association; ACR: American College of Radiology; ESG: European Study Group on Cystic

Tumours of the Pancreas; ACG: American College of Gastroenterology; MPD: Main pancreatic duct; CA19-9: Carbohydrate antigen 19-9.

% T AT F R4 65 BD-IPMN & % 49 X\ 47
o % & B, % B =30 mm % BD-IPMN 4 & % 7|
S A H L (high grade dysplasia, HGD ) =37 i 1%
J& (invasive cancer ) W [H & T AE K 27%~33%,
EHETHANERANZRTRITFEX (P>
0.05) "> | Del Chiaro % ' 3t 444 fi] IPMN & #
HATTHT, REFNESGFEHMAREZNE
JUT, % BE<<40 mm #7 BD-IPMN £ 3 7 4k 4 % %
MiEWE, AHARAKSAMERAEBKES A
BETFHERRERBEAD, ERFEEFTE
MR, AFHFERNNENE ZEERT L
H E Ay M, Pozzi Mucelli %4 ' #F % & W,
7. # & BD-IPMN £ & & 4 A IPMN ( mixed-type
IPMN, MT-IPMN ) & %, &M &R 5 g %%
JE# A 4% (OR=1.01, 95% CI 0.99~1.02, P=
012) , XEWEMWEN A NFAFTELSHE R
IPMN % & oy e I &, 3 F T 4% 3t o] B R AE XF

EHH#AHE"

58 ko i B R AR H, BT R B9 PCN A
K E T iR TN EE N EEH S, —TAN
201 ] % Bb <30 mm EL & H b /& & A & #9 BD-IPMN
BHEWHRERRYN, SEKEAF <2 mm/ FWE
BEAR b, AKFERZ2 mm/EWNERIERNGES
(5424 Q6. 45.5%vs 1.8% ) ' Kwong@f[lg]
KLY LK EE Y 2~<5 mm/ £, BD-IPMN &
T HR H 11.4 (95 % CI2.2~58.6) (P=0.004) ,
YAk K F =5 mm/ 5 HR % 19.5(95 % CI2.4~
157.8) , BRI HE T £ K# X <2 mm/ F 8
BD-IPMN ( P=0.004, 0.005) . {2 &, 1 H # %
* A ZBD-IPMN EH &, Tibe R ALKt F=
Smm/ FAZHKEF (B EKKN/ MEFWIEKX
AN) Z30%/ FH G SR Tk

R N 3
£ K#ZE, 5§ BD-IPMN %% K6 By 48 X M 45 7 7
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W, AFEAELHABME LTI E, £,
FRFARKLRHRTEFETREARNFLRE,
KK FEE A Oy AT 0E VAT AR ST Bk AN A K
7 B A T BD-IPMN &% R By & E
32 BEVAEMasgy BEETERRENTEE/
TR B B SR R A, AR S A
A8 Xt T PCN & By oy K /N, BE 2530 Fn 520 R o 77
7 B8 7 IPMN & MCN % % ' — 7 meta 4
M B R, BE 4 At IPMIN Z A R [ By BE M TN
K 62.2%, H HZ e — ¥ % FA & F £ A IPMN-
HGD/ 2 & T (k£ R 079) 27,
KT, B AT K R R kR A K ek AR
., AGA# " . ACR &1 & % #n ACG 35 5
AN SE M B TR AGBE A Rk RN, REWIA
BT {0 F K46 4E. BT 5 B9 48 W 3R Fo mioM
Fo v 4 58 (L B 4 4 =5 mm 1 4 PCN 9 74 B9 F K
$o 4., Harima % 2 WA R &R AN, FELEF =
8.8 mm ¥ ¥ W AR o T M % M BD-IPMN #x M #, R
WEH 100%, 457 E % 86%. CT. MRI % EUS k
5 b, BE 4 3 B 52 K 4 B A AE TN TPMIN G A By
ARGl (OR 251 h 1.8, 136, 1.47, P>0.05) ',
BT xS K /NBIR R, Niiya £ g0 0
17 7] BD-IPMN & % SEAT B /N AR B SR 4R 3T 7 B 45
¥ALE 5 BD-IPMN &M E A XM, &R 5WE
£ ¥ U T B — I 8y BD-IPMN % 4 ] 5 T 2
B E R B BD-IPMN, H % + %
PRFTLAE L R GA, Tt s £ e N e e
R L REA, BRAZARFERERND, SZ IR
B, EREROFRBHRT —ENEH,
33 EZMEYT IR FHREY KEEHEEE IPMN
( main duct-IPMN, MD-IPMN ) = B i 2 % + &
& Fu s R B MT-IPMN % 4 SR thg mH %,
R E R & & 12 =10 mm 2 A A 5 AR, (27
1k K T AR #5 4 H 4 7 18 17 7 72 4 . Del Chiaro %
HRFW, THEEYEKE 5~99 mm (n=286) 5
IPMN-HGD ( OR=2.74, 95% CI 1.80~4.16) 1%
JEMEIE (OR=4.42, 95% CI2.55~7.66) Hq R [k 1
MmAER; YEFEET KE>10mm (n=150) H %
4 IPMN-HGD ( OR=6.57, 95% CI 3.94~10.98)
2 9% (OR=15.07, 95% CI 8.21~27.65) 1y
REES; MEREERENS~Tmm B AN ER
4 B M IPMN 895 (36 4% . Crippa % /3% 312 4]

it FE dF
L=

it

Kl
£k
¥

N

MD-IPMN Fr MT-IPMN £ # 2§ N #f %, & £ & =
J#E S 4L £ A 42 =9 mm (AUC=0.66, OR=2.6)
R R AL £ B 412 =7 mm( AUC=0.70, OR=
43) & IPMN &4 o 4 o7 5 (6 B &5 o138k —
R RN, FE %R T SR AR B S AR AE B L
T, BEAATHEEEE<SmmAKEN LHEEE
%<6 mm By ¥ 5 % M e K

BD-IPMN W2 HILEFEET K, X AT K%
EERUEDUABHREZREE, THRET %
f % A T H BD-IPMN # & 74 K[ 77 78 43372,
Crippa % /37 2 4 144 #] BD-IPMN F K & % &,
FTHREYTKES~9mm (n=7) th EH K 5K HE
L3 & & 4 HGD/ 32 U6 M %% . T ££ Robles % '
AR, THEY KES~9mm (n=44) 5
BD-IPMN & 2 J# 57 48 < ( OR=3.395, 95% CI 1.349~
8.543, P=0.009) .

— T NT B A X A IPMN (n=1688) 3
HEAT P ALEE 1] Y 60 AN A BT B F R R A, R
HREY, 0 HAEHEET KWEZFFRA 14
(3%) RAELL; THRETKNBEZFSERE R
PHRNEHFSEEZREERNRZRLHITFENX
(4% vs 1.2%, P=0.448) V' WL T, FHEE
¥ KAE N IPMN & & F AIAEWIEFEL %, KKT
FFE AU AT AT R L E R YTk IPMN &
BT o 6 1R R BRI & 5 BT R
34 BIHLWPCNLZEZ MRS 7 Lekkerkerker
&P g 115 BB % R YT R R B PON & 2 1y
B, #WRAE KR BN E A AGA f5H Rk
EFARNEHFE LI N 54%., 53%. 59%; AGA
WIS HE MR TR B AT LENF
A, 18415 F 12% 4 IPMN-HGD/ 77 1 & £ 4 .
7 — T4 45 21 TLHF % 3 723 7] PCN A # Y meta
AR AL T 48 R 2R A AGA 5 8 I B f5 A AE
X PCN # 4 Wi 8 sk, £ R B &, 18K HiRf1 AGA
HEMDHEREAN, ERERLAABE, 18
KA RTINS B ENEHARBERSHABERE
251 K 0.67 F1 0.64, AGA 45 ¥ W & 3 R B E fr
HERE S A 059 F 077, ¥ E/mEES
BHEWH (>60% ) & LR 199 KF
(>37U/mL) fr 2 IR KRG S A% A B L
A, xt % M IPMN 899 B7 8 7 2 5 3£ 90.1%, 2 R
BETE (50.7%)
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4 ESRZAZEF0 AL B A PCON Sl

PCN A 5T XU 2 & 477 2 BR R A e B 3 2T
F R AT B th 4 S B AE R 30 L4 30 0% o 1R 3T
i 77k, EAZG R X E G A IR DR 8 SR 4
EHAT T, BRI A2 PCN W H A ¥R &
F CT FE f4. Chakraborty % ' 7 [ i t 5 % &
%1% 4% T AR BT 103 7] BD-IPMN & £ 347 7
BOBVETOM, KA M SOE SR KR B R R
A2 B 3 S 1% 41 5 4 AL TN % £ BD-IPMN £y
AUCH % 0.78; mANF#, HHl. EAAN, &
FAHEMERIPESHEHEEN D RERFER TR
% (AUCE 4 0.81) . Cui %" 3+ MRI H 4 %
INBRUAFHMAESHELTIE 199 REHEEE R
A #ESLTHA, A TH A BD-IPMN %% K [,
H7 % | o w4 S E 8 AUCHE % 0.903 (9] %
&) fn0.884 (SHIIEE ) . HHEZAAR KM,
PRAFHEATRER THRENNG LB, H
58S BFSBREMLNE RS R FE LA M
b, BHRAF5EAS BN E LRV EREHAL
Bl b ae Ay PO

Egga¥at, AFTAIMENENEES
IR T HBHRERE “SEs” W s,
Bt E R FRAESEAT B S R I 3k, B A AN T
T ERANEAGRRERSLE, TRAHRER T3 AH
B 445 i 4 32 88 . Kuwahara 2 ' £ i EUS
#% xF IPMN & # 34T 7 ALF 4, % 3F 2 xF IPMN
T TR 9%, BT AL DM EdE
(56% ) REafEEET DB ERE (68%) . 3
T MRI # 3% & & 3] 7 0 4 A %t IPMN-HGD/ 7%
M 2 W B R B BB R R T5% AR 78%,
kBT 5 AGA 35 v K 48 W 25378 A8 0L 8 5 B 3 e
(AUC #4413 0.76. 0.77. 0.78, P=0.90) “*,
J EUS E 1347 IPMN B # X[ &, H1 Wi E#
E (99.6%) & THM4E . AGA 58 BT R W
ERER (51.8%~71.3%) “

B M F AR & # 3 7 PCN B K 1T A6 4 B
RUETTENERINEREFR, AHTEZEKR
BT R R ), KT H AR R
B H Z R, Huang £ & SRR+
BHRAFBESERRELEMAK, TELEMHE
LA RS T EB M, Lee £ 0ot

RV GR 5 o PR A i o ot BB A ey TR B AT BT
&5 5t AR B, AT DL o H B CT B R Ao
e P 22 18] 9 7 25 A0 00 e SR B AR A O oy T

s sh, 1E R ERAEET IPMN WA R ¥ T A
(B, AMBREER ) & T M6,
Jor fE & AL TPMIN B A i oy %6 M 4 (0 KU, BT 3%
T B AE S ME BE BY E RUR AR AE, 7T DLE R
FARP . ALE A AT R 1 B 1 52 IR o 5t 41
FETANTNTEHERS#, RERLFLNT
WHATAENFA

5 I &

PRERVHPCNREUREZWN TR, €
REWMMGEER S FEBRGEI A, i, BKRIE
MR T ENYRFRAE (AN, BEYE
JEEER) SR AREE, ERENFEHE
RES—HD WA AR; F65NMFENEAD
WAk R AE; BN FF AL REPCN B
ERF, WREEELH., TN FERUMSE
A IPMN BB, B HFH BT RAETT
LEWERFA, £k FREAENYGRAFH
fE, AL ALY WA 4By E 4 XF PCN B 2 i & 1%
BERTHELS B, HEAREPCON EH WA ER
E, AHRLSERELFTES AN M,
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