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[ Abstract | The response assessment in neuro-oncology (RANO) criteria are widely used in clinical trials and practice. However,
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in the process of using RANO standards, various criteria of RANO-high grade glioma (RANO-HGG), modified RANO (mRANO)

and immunotherapy RANO (iRANO) lead to differences in the response assessment, and also increase the uncertainty of which set of

criteria to be used for the clinical assessment. In September 2023, the RANO working group developed a new version of the update

to the response assessment in neuro-oncology criteria for all gliomas in adults (RANO 2.0), in which, magnetic resonance imaging

(MRY]) is the main examination method for the assessment of treatment response of neuro-oncology, and with the diversification of

neuro-oncology treatment methods, the imaging manifestations of neuro-oncology treatment response are becoming more complex

than before. This article introduced the core imaging contents with the detailed illustration of the technical and diagnostic key points

in the MRI evaluation in the RANO 2.0, and aimed to provide help for the rational application of imaging medicine in the assessment

of treatment response of adult gliomas.

[ Key words ] Glioma; Response assessment in neuro-oncology; Magnetic resonance imaging

20234F9 ], W B2 i Dana-Farber i ie
¥ 5 T 41 22 98 P 0> A Patrick Y. WenZ #5242 3k
B Fh 28 b J8d )z W PEAY ( response assessment in
neuro-oncology, RANO ) T /EZHHHE 24w fe FH
{83 AN ] T Aty e v 0 AIF 5 50408 2 HH R AN O 1 1
FH (RANO 2.0) "', B7Ef# b i Fo e 5
Jii (high grade glioma, HGG ) # £y EAhitn
#e (RANO-HGG ) "' fE s IR B0 PEAH b 9 Joy
FELPE DL K 7 X6 2 R RANO ( modified RANO,
mRANO ) ! FIf 567 RANO ( immunotherapy
RANO, iRANO) “*' e A1 Al i A v 3 F Bl
AW BTG BB ) (B XTHGG R i S
LV FEIPA PR WLER T ) o [FIE, Bl 2021

A T 2HZ ( World Health Organization,
WHO ) 555 hi i 4 25 32 42 Jib o o B2 43 s b
MBI RAT, AT R R A B 2
B A28 R 1 LG R B 2 W i e S %
B T SERiIE i MR AT A SR AR IX 7P HG G
RGN (low grade glioma, LGG) AYHES
ATRRENT, 1445 EIX 5P HGG HRANO-HGGITA
R AL IR, LGG HRANO-LGGITAR By AR HE 58
IR A AR AR 4 B . fZ 5 RANO-HGG LA
TG A T IPAL 27 B2 o 28 3= S0 ) R A
PERIT IR RIS . T iRk, RANOTAE
HIN AT BT e, WA X B B B
Jea Tl 48— I RSP AR A

F1 FARERENHGGH ST R M IEM B LR
4R RANO-HGG  mRANO iRANO RANO 2.0
s
FELEMRI €l BT IR )€l BT
TSR IEAS W W WA Wit
FLAIRTFAH W B B B
AT LA I ({68 P 2 5 M 30 a5 Y
2yt )
A lOT7)R CIp:: St il FIAERIEIRIT RS i il
12/8W) * 6HMN
A (o7 )E Al S il AR R G Al ik
12045 ) * 6N SRAEIAR (4% R RNAT S e e
&AM AT )
g%
FELEMRI YBITHI BITHT TBITH JRITRT
T USRS Whits W Whils Wit
FLAIRPEAS Whis B B % B I
A LA IR ({0 k2 5 30 3 Y
25t )
NI EmE Al 3 il IR RIEIRIT RS ] Bk
6MHAM SEFI AN (4% BRI S e

JR R HE AR )

* FEIGIRRBUEALIES T, A IEFINEH . MRI: @R E ( magnetic resonance imaging ) ; FLAIR: T2 AN §I K E

( fluid attenuated inversion recovery ) o



(M BBHE) 2024553352

103

RGBSR 2T ROTAE T H, A5 WHOSE
PRR IR R B (response evaluation in solid
tumors, RECIST) 7' HIMacdonaldbrife *, #
IR AMRHIRT IR, SRR A 25 R
SBRBTIRE VR o JESEAE B R IR IR YT IR IR
REEFE O R B ARG TERIT 250, mih
7 M APEIRTT SR YT T R IR SR 2 4 R 05
TRV N7 s 3 DO LA L] )7 STW hai=y iig
S AR i e SR T IS R AR S AR A A T
IRV, R BhEG E A SRR OT I, A
2 IR iR TT RN DAL A% N2 . B RANO
2.0 R ATFHESE , Bibn il C B H T Rl 228 T
FIIE RIS T, AR % ( magnetic resonance
imaging, MRI) J&i%bnE S o 2 i 8 2L 1052
PGB o g B L A o 22 FifoRg
MR BURbRE, KBRS R R LRSS
(18 ot 22 e s DA I DA o P i R 52 B v g A
FH, AR b 28 I O A B P S R RT e
T B8 IR, BB BB AL, A SO %
MSARBE ML, 454 ph 2 e B PR Y SEBRilth
PRZK:, 5 ARRANO 2.0/ 3 Z AL FIRANO
209097 RN VAR B SAAR “F 2L A5
1 RANO 2.0FEHNBEH

(1) #iE7 T—2238 T I A 2 e S5 0gg 1Y)
BIT RN PAIARAE , 35 T A I AR, A
P RR YT Jr =T

(2) FrieWile U AL, 07 e i SR MR
RARJFHESEMRIVE K 5 5 SEA 4 FUA R

(3) BUTIER12J8 N, 7 5 S MR A
BN, B Ak 2 U8 B 2= T4 e 1 2 e
& TR 128 2 MR R I Ek, H
XFTABAE R e AR AR S Ry T, RN SGE
seR il HE A MRIAS A 1 DA A e

(4) =2 B A5 BR AT IR A2 I Je 1) die R I T
R, PRFRIN AT 3

(5) X TIDHEF A= RIS BT RE AL, BRAEVEAS
XFHCILAE AR 2T RN, 5 WPEEAS B PE A R
SRITAL

(6) X T HA B F ARG 5 i/ 1 IDHHE K 9715
RUPEE , RIS P RS 20 1 o A 1 ok g

A3 RIS PEA

Horp, SR AT MRIVE N FELE FUTT 58 1%
Ja 12J8 N 098 e AL e B B AT 4 s T
T Fe 12 Ja B A 78 IR 4 15 A B v it e
M RENZER, BEEEG U TR, HAi
75 DK AN s A A 3
2 RANO 2.0 8X#EFTM AL RARERE X
2.1 EEEREGER LW

R T ARG PRI Hh i 51 4 b 5 Ao Ak BT S
RAE, 20154F9 A Ellingsons 107 % % T i fifvsed ik,
G ERZILIR (brain tumor imaging protocol,
BTIP ) , HrA s mbaifEr51] [ 3D-TUAL
Wif% ( T1-weighted imaging, TIWI) , T2/,
1% ( T2-weighted imaging, T2WI) , T2
5%k 2 (fluid attenuated inversion recovery,
FLAIR) JF%, REUMALS AR (diffusion-
weighted imaging, DWI) FE583D-TIWI | FilZ
BB B AT 5 /T 1.5 mmegS )[R 43 HER
3D-TIWIEIG, LISJZIE R4 mm, JZEEEEROMY
2D ) oAb, EREIEEEE 0.1 mmol/kg)
WINELE G, TSSOk s e s, a0
A AE3~5 mL/s. Z WO ETIEPEIG KIS,
SEAVHE IBTIP 5 ) o BRI, H
FEAR R MR AL L%, 5% 2= A AE AR R 0
Y BN B, b RO R A s S EOR ]S |
AR ZE . A AT AN ] 0 f i A8 34 Ly At
5 RELA R B E ARSI T VAL, Toie & Im IR 5
BER, WRIMIRSEPR TAE D, RN BEH X — 45
e, R AP B TSR
2.2 AZMRIE 3 B A o) 18] H

RANO 2.0% T —1i & TRANO-HGG .
mRNAOFIIRANOI N I LA ST, N W TEHT 2
Wi B8 52 A T Je B Rk A AR AR s T, SRBUTY S
MRIfE A FELL AR FLA S5 48 h il FMRIFEZE To ik
JEAEAFH (progression free survival, PFS) Flk
HEAEW) (overall survival, OS) AHeME R, R
EEFIGITFE L, AR HIA T R K
BT IR MR T T 88, JFE: O i
F—UOAHAI R 24 (2135 d) HEATRIMRI
YE RS Wi e Y S 24, DM 5 Rk 5%



104 B, % MGBREEI A AR BRI 2 BUR 1R 2R S P AR R . RANO 2.0

BAARATZE AT LU @ X T AREEZ T I
WU B, BARIF48 hRE M RIEFMRI
SUAYTITMRIVE L s B X F 5 & Tt
FARITHIMRIVE N L ;. @ BRAE &1 T FEZEMRI
AR TSR YT R EE T, AR S RS R
14d, JUHGER T REA0 MU -

2.3 T E AR TR F g kG E S Ae] T ik

W 7 AR I S AT AR 2 4 7 ) S
WO, TUDAER AR G, JEHE SR e AL R
T2 FLAIRJF A e KR #k AT, 345 kR o
T IWIF F15a k- e A AT ELAR A e Tk R/

ATk E A MRIE i AL Y 5k 4k
siAEsRfL A, PR H2NEE AR RS R
10 mm, Z/D2ZmELLEAT 0L, —4EEG
Mkt oy, R T OO )
B P A8 A T FRUAS R 17 kb T T A 0 AR
b = EG R kSO T 3N IE RS T
] A 21 emB9 X H G5 ol JE BE G kE . A
SRAHESE, (HUREMRIKG A 2 HKRE, WEE
ELIN A, AT AR ) KN N R 2 R RZ
[ g r2f (flan, RZEARS mm, 2N
1.5 mm, ETE2EE 55 ) A B/ NRST R
13mm) .

S I T AR S L g v 0 e A AN
A, BRAEA AN KT 10 mm x 10 mmfd)4h
WA, FERIWHATT RONET, N 5 ul T
AR o AN AT IS kb SRy B T e AR
AT W P B A K 3 B AR /DT 10 mm x
10 mmAYSEAE . JCE T kb OMHEAZ e 4=
VIBR 3, R ek e e VR e AR 2
455 .

2.4 FeymkkFe Ak Fegm kb 6 A T

TEVEA AL SRR MR B, M EZ AT
b Es 757 S A A R T =i N E I < PO R e PP S (2
SBR[ I DA 1 5 5 S i e A
5%, w2 Al Lo e 2 g s kAN 2~ R RS o
kAR AL, DRI S AR A L EAR Y
SR, — MR R IR KA AL, (B RO LA
EEHEEME, B Rkt LR &k, X T
Z RIS, TORR AR KNy, AW

Sy NP TSP S RNV ) BT £ b 1P S WS

HoAh s B Wl AR S, T LAl sk, B
AN IR RN
2.5 HAJBRENs RORIE 6 PANATE

BRI RENAFRAE: BEWIHERE (progressive
disease, PD) J&F5IE L AR AR MY LA IN25%
(BUARFRRGN40% ), B BT Y AT 00 4 4
kb, [RIE R B i) R e e e s . A
ek A 3 A B B Jo 28 [ st 5] 2 1) 165 I A J2 AR
.

02 O I o Bk 240 R AN KR 22 R GEWHO 53
FAYIDHZE 7 B I Jow 4 e o Wi 4 22 /034
H BT A MG ekt 45 R Tk il x)
HRE A2 2R G WHO 7 2290 FI3 - ID H 75 WU fi ot
e RN HAth e 22 fie Jo e e B 124> i i P 42 5
R R A 25 R Tk A A

J2 S5 B 240 I8 TR AT e B 12 8] N AR R
AR T, A0 SR A A I RS 2R R
PDAHIG RFRIERE , W AR UCGHEA TMRIAG £ (5]
o, [HFRAE8SE ) LA E RAFAE R

T 25 SR A 12 S8 P S e %) Sy HE R
TR R B IR R ge 2 Ak, BRI PR Y
BRI K BRAE SR YT Xz A (i
FEE X 80% A I 4k ), Bl H 2 K A ik 58
HPD,

ID HAE PR 5 788 1 Jie T e 70 JH Al e S5 fieb 3
s 1 i A dep 2 B[] AT DA 2 507 J 34 A LA
Fo X TIR LB, HERHOT R3S A kAT i
JERfIN, M3 A DL R E T DR B AR
R I PRI HT 61 TPDAf A
2.6 FHEEARPDIRAE M AR

TSR SR VAR 2500 2xk 5 e I B (304 T L
BARME (£2) . B2 (partial response,
PR) & SR AMLL, Frf o]l &1 B briE
AR BT E AR IR B AR =50%, SR AR K
1 265%, T8 B [ ) B AR Esi b i1 0
TRz D4 PDRE U SR EGEIT T RS
(4 e /DN g O AR e, A R Y E bR
7 I AR TR AR MBI =25%, sl R
=40%. Ay eI AR B B PD, BR



(M BBHE) 2024553352

105

T BT A, FEXMIEN T, DR
I SR AR B AT, I H R A fEEREE
PG TR N =25 % B AR FRE Tl =40%# A fig e
SCAPD . AR IR AS AT 0 2 55 b 448 A% ok ml 00 2 9
Sk, AEERTAR A R, s e k7 i £
A O L B SR R A SR AR I =25%, 5
RGN =40%, RPAf50 A2 e oA X PRAG I L
T, AR E N PD .

F2 MEHFRETENERE

F VA YRR AR Ak SRR AR R
LM (CR)  W/N00% I8/1N00%
WO (PR) /N =50% WN=65%
popiiE (PD)  HK=25% HK=40%
R WN<S0%EMA  WN<65%EHIK
BIRAE (SD) 7 sy o <40% ]

2.7 PD#AAYZ LT

(D) FERZEE T, MIEmRANOMYZIK
FTR ANO (1) 22 1500 Wy s ik e AN 22 81 & A 4
TN

(2) FOVFAERUS AR A AN I B IS e R Ak s iR ) 7
FJEEATHE AN . TEXFRG AL, SICHETIIEE
BERE A, (BN RSHEYY, WEHRYT 1824
SRR UNSRBE S AR S R g, gk H
ST [ 95) 380 S5 A0 P e 1 FER (AR IED o X /N R
MR ZER RO, Ak ] el AR T L7 22
PRELIRTT -

(3) IDHTF A= Ui S REA RS 72 A 7 245 R 1Y
V2JR NI 2 AR, U SRR A A
R, TGRSR E RS, NAERH
1B HBFSE R E T A MRIKE A A TR

(4) XF F Bt R sl R IR A0 K A R e i A 2
25 RS (AN e dER SR YT )
AJ DA G o MR S F 4 s il A T FRe Aol o

(5) —feimi s, MBPEUE R 2 Rk X AR
B, TETEAL A 5 g s I P A BRI
2.8 B fm e IR A R 634

YT IPAT M B 1 i F2 T2 FLAIRXS
JErgnm R AN EA B, SO H AR Z 8056
Hiff SRR AR IE TP RS R . (HT2 FLAIRZEfLXTT

PPk ELAG AR5 0 B 114 1D HEE D] 2 738 TR0 g ok 98 LA
KAEDEAS FHUHA AT 5k 2 52 i 100 76530 475 1) 2590 1) i
PRIRES P A B
2.9 KRB IFE

I A AR AT R 2 5 7 Ak ) B B 20 R 4
Ol I E B PDET . I AREAL S5 A IR YT
R AR K PSTE 43 45 VTl v LA T I .
3 RANO 2.0¥&=F1 M BBk FAHLE
3.1 FHE A AR

WA AT B BE (BRI A RS S 07 + ] 2 5
W ) 2 R B AN AT TN R AR A AR
ko TEARBEALYT SE BT 1A A N, 2950% 09
FAEAJEMRIKGE A 25 I 7= 10 g 0 e 1
AR, Hhs50%n] fE s BB R (RI7E
AT IRV H N, BrA BB th 2925% 3 BB
HEE ) T B B R L [ A T 1
SERMRIEMR R B AW R sm ikt 5 e i
EH AL, X s kR i — 25 T A n] ol
WA, UE TR SR B R BOM I T A A
FREPEARAY, , B A R A3 A L R
PR J AT B BORYT IR BE RN, R R
TESER R ARSI 3 AN L (R e R
H PR E T T 1S 5 MR T 51) A9 J2 o B 400 e g 57441
I R FN W e B RPRI, Tty g Mo il A
A 375 P T O A R R 5 | A s AL
FETIEEMRIEZAZ L Lk X 5y, BIRRANO
2. 0EIGH 1 A S B A RR P A D Lk mT ek
TR Rk JE A e, EL ]It B 1R M i
SR ACT T Je R A R PP 1 S s
32 RN EsEAE

I I B TR B S ] L g 3 kg AN T
sk, BRIEA HAE KT 10 mm x 10 mm45 1y
WAy [RIRFRANO 2.0 R 78 167 e W s
AN 7 0 e A B TR . (B AEIRPR S, D
B R B T B 240 g s R A AR S ) R A 7
HESORNBERESA R | X T I IS 2 s ml T AR s ] ]
52 e g ) Pk AT e 2t — 2B o
33 BB AAY T FHRAVRER R

HER . S B b 12 W iR 52 e st i 2 i 2
FARMESE . FEAREEYT T . P B AR TS i



106 B, % MGBREEI A AR BRI 2 BUR 1R 2R S P AR R . RANO 2.0

(RAEE S ) L R T MRIFHE 1 UG ( BhAsxT
FEHGSRMRI ) | DWI., B3 A T 1E i 5 R A
JZ 1% ( positron emission tomography, PET)
1) 2 5 TR A B AR B B T X &2 kS PR i
JE L0 A M SR MR 4 SERRPET
VLA RS L FH X T B 2 Jre 12 Wi R R
RS Ry 0 1 O T B ] CF-FET
PETHIN (BPERE SR A BE ST O v, HAZ vt g
iK96%. TR, GAEMAN TR IR E 2=
T ot Bk 40 R R 5 A R 1 e v i i 9 22
W BT o — R IEAE AT R
UEWFIE, FET BN ARRE . (HIJREMRIFE AR
o AR SRS R S8 R
T 3 A7 7R R R AR S B . PET-IHRAILA)Z B
( computed tomography, CT ) /MRIH#% &5
o e S T 7R B R AR S 70 1 R AR R R T
HAES W
4 ZEHBITEEEENTEREIER TR MIT
MR ARE
RANORHEZER A I PRI A1 PR B
MR FATFR AL IPAL o SR, X 2ehrifE %
MRS T N T A% 5 Mo g e B T v, - G 3 A
PEAT AT Z4eD R, JERTA T >0 R0, (A
LR o B N 1371 = I 1 2 P /N T TR | S =
LA AR Im RS e IR A S, I 2 —
W5 . B, FERF H AR ARAESS, CEY
5 TGRS A, BRI T gt far FNE ST RO PEAS
AT SEME FIERG T . 20194F5 F 1 [ Vi i 42 K 2
P B 2SR Kickingereder 4% 12 42 31 &
— DT N TR R ML IHELS, HT b e
MR 4 H 3l 5534 o 78 TR AE A i s 28 4 1
Bilm PRIAEE R, BRYRMRIFEHE 4 3 she = r
FHEFY 10 min, Jf H T2 FPAN 9 i g 12 feg bsf
B —Z Pk R ik 81%, ZEim#iid N T PFAG—2 i
51%, RRTEMR T N TIFAG I 6 ooy 04 51 = BR
PE o ARk an SR AE A% 3 o w0 I PR g6k I n; FH T
ek AT S RS e, AR b s H ATRANO
2.0VPAf ) AT SEAE MR E

[ %
[1]

[2]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

% X Bt
WEN P 'Y, VAN DEN BENT M, YOUSSEF G, et al. RANO 2.0:
updale to the response assessment in neum—oncn]ogy criteria
for high— and low—grade gliomas in adults [ J ] . J Clin Oncol,
2023, 41(33): 5187-5199.
UHM J. Updated response assessment criteria for high—grade
gliomas: response assessment in neuro—oncology working group
[J 1. Yearb Neurol Neurosurg, 2010, 2010: 118-119.
ELLINGSON B M, WEN P Y, CLOUGHESY T F. Modified
criteria for radiographic response assessment in glioblastoma
clinical trials [ J ] . Neurotherapeutics, 2017, 14(2): 307-320.
OKADA H, WELLER M, HUANG R, et al. Inmunotherapy
response assessment in neuro—oncology: a report of the RANO
working group [ J ] . Lancet Oncol, 2015, 16(15): e534—e542.
YOUSSEF G, RAHMAN R, BAY C, et al. Evaluation of standard
response assessment in neuro—oncology, modified response
assessment in neuro—oncology, and immunotherapy response
assessment in neuro—oncology in newly diagnosed and recurrent
glioblastoma [ J ] .J Clin Oncol, 2023, 41(17): 3160-3171.
LOUIS D N, PERRY A, WESSELING P, et al. The 2021 WHO
classification of tumors of the central nervous system: a summary
[ J 1. Neuro Oncol, 2021, 23(8): 1231-1251.
EISENHAUER E A, THERASSE P, BOGAERTS J, et al. New
response evaluation criteria in solid tumours: revised RECIST
guideline (version 1.1) [ J ] . Eur J Cancer, 2009, 45(2): 228—
247.
MACDONALD D R, CASCINO T L, SCHOLD S C, et al.
Response criteria for phase Il studies of supratentorial
malignant glioma [ J ] . J Clin Oncol, 1990, 8(7): 1277-1280.
SONI N, ORA M, MOHINDRA N, et al. Diagnostic performance
of PET and perfusion—-weighted imaging in differentiating
tumor recurrence or progression from radiation necrosis in
postireatment gliomas: a review of literature [J].AJNR AmJ
Neuroradiol, 2020, 41(9): 1550-1557.
ELLINGSON B M, BENDSZUS M, BOXERMAN ], et al.
Consensus recommendations for a standardized brain tumor
imaging protocol in clinical trials [ J ] . Neuro Oncol, 2015,
17(9): 1188-1198.
ELLINGSON B M, WEN P Y, VAN DEN BENT M J, et al. Pros
and cons of current brain tumor imaging [ J ] . Neuro Oncol,
16(Suppl 7): vii2-11.
ELLINGSON B M, CHUNG C, POPE W B, et al.
Pseudoprogression, radionecrosis, inflammation or true tumor
progression? Challenges associated with glioblastoma response
assessment in an evolving therapeutic landscape [(11.1
Neurooncol, 2017, 134(3): 495-504.
FU R W, SZIDONYA L, BARAJAS R F Jr, et al. Diagnostic
performance of DSC perfusion MRI to distinguish tumor
progression and treatment-related changes: a systematic

review and meta—analysis [ J | . Neuro Oncol Adv, 2022, 4(1):



(M BBHE) 2024553352

107

[14]

[15]

[16]

[17]

vdac027.

STRAUSS S B, MENG A, EBANI E J, et al. Imaging
glioblastoma posttreatment: progression, pseudoprogression,
pseudoresponse, radiation necrosis [ J ] . Neuroimaging Clin N

Am, 2021, 31(1): 103-120.

PATEL P, BARADARAN H, DELGADO D, et al. MR

perfusion—weighted imaging in the evaluation of high—grade

gliomas after treatment: a systematic review and meta—analysis
[J] . Neuro Oncol, 2017, 19(1): 118-127.

GALLDIKS N, DUNKL V, STOFFELS G, et al. Diagnosis of
pseudoprogression in patients with glioblastoma using O—(2—
[®F] fluoroethyl)-L—tyrosine PET [J] . EurJ Nucl Med Mol
Imaging, 2015, 42(5): 685-695.

BACCHI S, ZERNER T, DONGAS ], et al. Deep learning in the

detection of high—grade glioma recurrence using multiple MRI

202445 (B GE ) TERE

W K VLR J7 TS ROVE A« 3

(IR RARE ) 20244 L BURETHRIANT

[18]

[19]

[20]

sequences: a pilot study [ J ] . J Clin Neurosci, 2019, 70: 11-13.
CHOUGULE T, GUPTA R K, SAINI J, et al. Radiomics
signature for temporal evolution and recurrence patterns of
glioblastoma using multimodal magnetic resonance imaging
[ J].NMR Biomed, 2022, 35(3): e4647.
ELLINGSON B M, KIM G H J, BROW M, et al: Volumetric
measurements are preferred in the evaluation of mutant IDH
inhibition in non-enhancing diffuse gliomas: Evidence from a
phase I trial of ivosidenib [ J ] . Neuro Oncol 2022, 24(5): 770~
778.
KICKINGEREDER P, ISENSEE F, TURSUNOVA 1, et al.
Automated quantitative tumour response assessment of MRI in
neuro—oncology with artificial neural networks: a multicentre,
retrospective study [ J ] . Lancet Oncol, 2019, 20(5): 728-740.
(ki HB: 2024-04-01  {EIIH Y. 2024-04-07)

it

T HH R B 18]

Ed)

H&E HUTER

20244F55 14 2H28H

2024455210

20244 5531Y]
20244F 5541
20244F555 1]

6H28H
8128 H

10H28H

FLIE

i[9

PR IR g
i B e B P2

LT
YT

27— Rk K FAPIZY

it 5592 WS RS ll*
SHSIFRAT . N T RESFARD
eI

SRR . 2 S %02
W7 IIET“ ISR S AR

wN% | B

A A SRR L TR

T8k, AR AR E R

WALETE |

HEIRIESCEARTIY, WG bk .

THEE (MR ) Mihwww.zhongliuyingxiangxue.comZ 4, S RRIHE L EAH R 19 % PR H 2ire b

Bt r (FR2y) Uhwww.zhongliuyingxiangxue.com/CN/column/column24.shtml

BRI Rl TIRICIX AR #2705 10544155 (MRERZAR
(021)64188274; E-mail: zlyxx@zhongliuyingxiangxue.com,

R -

20 SRR R4 : 2000325



