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[(BE] Be: WHEETEZ2HEIRAS (multiparametric magnetic resonance
imaging, mpMRI) 5% 1% 2 2% Bl 4 A B Xt 17 A % R 40 i %% (oropharyngeal
squamous cell carcinoma, OPSCC) M3 Bt B PESFF MKk I 4574 82 (occult cervical
lymph node metastasis, OCLNM) #EATTM, IR sBimzeae, Aik: Bm:
Wl 2018 4F 1 H—20254F 8 H by A2 R PR B 27 JUN R BR Be AR o
2ERS A IR SE AR b B S5 RS W OPSCC H g, #4267 « 3BlEMLAM 4L, 76K HT mpMRI
) [ALHE T2 AR WM il /7 51 (T2-weighted fat-suppressed sequence, T2WI-
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TIWD PARHREUNAURAL (diffusion-weighted imaging, DWI) ] {5 2] i /2%
M4HRIX (region of interest, ROI) FFHERBULARMFFFE . SR f/ N XIS 45 55 3
PEE T (the least absolute shrinkage and selection operator, LASSO) [0]J543#7 H.
i OCLNM TMMAA-{E A ARFAIF o JE TR RR i A% OCLNM FIAR Y | sl ik T
T #1 (area under the curve, AUC) . PL3K 1 £ 4> #T (decision curve analysis,
DCA) PFARIRLRE 5 Im AE M. 868 . JLIgE 151 6 OPSCC /4%, IIZhdE
10551, BoukfE 46 il P B MR R T BRI OPSCC 835 & A 33
W EEFERE A SR N Z (P<0.05) . Al 3 FFFIFHIE R 2 S8R A e
TRrERE, 7EVZREET D, ALAHIRI AUC 4 0.860 (95% CI10.788~0.931), M54
R rf R FERUERE T, G BOR A AUC 4 0.808 (95% CI0.661~0.955) , 4
i BT 2 S HMRIE AR 2 fil A 8 R TT LUAT 0 T OPSCC # # A Hif
OCLNM /A
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patients with oropharyngeal squamous cell carcinoma

[ Abstract | Objective: To construct a fusion model based on multiparametric magnetic resonance imaging (mpMRI) radiomics for
predicting occult cervical lymph node metastasis (OCLNM) in patients with oropharyngeal squamous cell carcinoma (OPSCC), and
validate the diagnostic performance of the model. Methods: This study retrospectively enrolled patients with OPSCC who had
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pathologically confirmed cervical lymph node status after surgery at the Ninth People's Hospital Affiliated to Shanghai Jiao Tong
University School of Medicine from January 2018 to August 2025. The patients were randomly divided into training and validation
sets at a 7: 3 ratio. Regions of interest (ROIs) were delineated and radiomic features were extracted from preoperative mpMRI
sequences, including T2-weighted fat-suppressed sequence (T2WI-FS), contrast-enhanced T1-weighted imaging (CE-T1WI), and
diffusion-weighted imaging (DWI). The least absolute shrinkage and selection operator (LASSO) regression analysis was used to
screen features with predictive value for OCLNM. An OCLNM prediction model was constructed based on the selected features, and
the model performance and clinical applicability were evaluated using the area under the curve (AUC) and decision curve analysis
(DCA). Results: A total of 151 patients with OPSCC were enrolled, including 105 cases in the validation set and 46 cases in the
training set. Male gender and tumor originating in the tonsils were independent risk factors for cervical lymph node metastasis in
OPSCC patients (P<0.05). The multiparameter model integrating three sequence features achieved the optimal performance. In the
training set, the integrated model yielded the highest AUC of 0.860 (95% CI 0.788-0.931) among all models; in the validation set,
the AUC of the integrated model was 0.808 (95% CI 0.661-0.955). Conclusion: A mpMRI-based radiomics fusion model can
effectively predict the risk of preoperative OCLNM in patients with OPSCC.

[Key words] Oropharyngeal squamous cell carcinoma; Cervical lymph node status; Radiomics; Multi-parameter; Magnetic

resonance imaging

TR IR 40 il (oropharyngeal squamous cell
carcinoma, OPSCC) 1E Ak R IR 40 gz 7 WL
WALZ —, FE S E S ST R S 57 O
PR PESERIk L 45542 (occult cervical lymph node
metastasis, OCLNM) JEFE ARG IR SR 7 A A
BIRKIFEAAES, (B SS R EFR A e S A AR )
LNM, 25200 R S TS FA Y T USRI SR
#, IEARF (cT1-T2N0) HIREEH OCLNM &
HERRATIR30% o BRIMTAT XX AT T AT
TERRARL, — 5T, R eI a5 S Hn +
AR RS BFEN R ReRnG . 4GP TR,
FRETHIRURE s BT, VIR R A
BEH OIS AR, FINEARS 2. Hit,
HEBRIU] OPSCC M AR AT SR L 45 IR XA YT
D7 G A S A8 5 T 0 2 DG 2L

H Hif OPSCC S & AR TP A5 RS A A6 A
FZ R IR E)ZE B (computed tomography,
CT). Wi3HR RS (magnetic resonance imaging,
MRI) . #7/ (ultrasonography, US). 1EH, T &5}
KIZRU% (positron emission tomography, PET) 45
TG FK A B, CT. MRI, USH# 58X
HMREZERIE SRR, kN, #BIRIEEE, IF
AREWIEHIZINT OCLNM, %) F2wi2, WMPET/CTAE
R N2 5y PR IR BATESE S 5 edh, CTY
US 5|5 N AYRTH M L2575 4% (sentinel lymph node

biopsy, SLNB) H{ESEXT LNMZW HA KRN
A ), SR, TR AR, R SLNB
X OPSCC #1 THEISEFAAY e 7,
Rk, HAEHEEE X OCLNM AR H A SE 2R,

G S — PP RENS i R PG R R G
HIERRE, FRA AR 2RI T B
MER, B GHLgR SRR E I, STt
PIRTCA] . EhD . P, I RIm RIS
18 MRUZE—FIRATTCANWEAZ AR, A CT
PR US Kty , BAT s (8] 3 HER DL AR r 4
GUYHER, (AR ZBWSUHH CT 358 ) s
FUMRIFEB &G ) 234 LA B A~y B A T
25 S BERDNT S SR A (1) SR LNM B 00 . AR
W58 R 2 2 B0 R i1 (multiparametric
magnetic resonance imaging, mpMRI) 55154 %%
455, WHEZZHREGHAINT OPSCC ) OCLNM j#
AT UHERRA T, DA — D4 i Rk e .

1 ORI

1.1 —f&ER

[ P s AR 43 BT T 2018 4F- 1 H—2025 4
8 J1 [ Ag i KA BE A B B A o LN RS B 489
HLEE R A2 CL 45 RS 1 OPSCC & 15214
KA SR G RE . AARRIE: O B KT 18
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B Q@ ZIRBEERAEILN . KRYIRITH
OPSCC 7, JFEHATHIAEDIRR : @ R
ZZZHUMRL AR A [ 45 T2 AU 1740 ]
J¥ %] (T2-weighted fat-suppressed sequence,
T2WI-FS) . X} SR T1 A% 791 (contrast-
enhanced T1-weighted imaging, CE-TIWI) Ll A&
PRI AL % 1% (diffusion-weighted imaging,
DWI) |, SRR EHE s @ BT Sk
S, IF AR A A A XSO L AR
& Frf BE AR 4532 BRI IRIEE, 52
P F B PR Bn i Ry bk 2 45 242 <10 mm, Jorh
OPERSE . T BEAMEAL . ok 4R GRS
A B AT RS EE T ~ VI R L 453 R
o LA A TR bk L 25 o X DA SR R
5T MR AR EL S5 o3 X —— X0 . HEBRBR
HE: O HAEMER, ARFEREEE; @ MRI
BN SERE BUN G BT 2 B BRAEHESZ 1 Bk 2
SHPAARNAETARIGYT s @ A AR 1Y
B

AWFFEESF (MURERET), Il i
AR A R 2 e T 26 U R B B i R R (2 2
Z s HibifE, BR A2 s R (HEHE S
3 : SHOH-2024-T487-1); TEIALZ AT, XEH
BT E A AL R A B
1.2 MRIBEZERWERE

JIrA MR A 352R Hfr =% Philips 23 A 1) Ingenia
3.0 TP REILIRIAFAN, PCA 1688 LMk 54k
. BEBUDEM; SR 2R, N RBE
s EREENE . DI IR O EES T ~VIX
TR X

WHYTT2WI-FS, TIWL, DWUTFHHE, 4T
KA 2.0~3.0 mL/s T4 0. 1 mmol/kg ELM TR G
(TEEFFHSER AT J5, #ET20 mLAHE K, 1
MR HFIEREECE-TIWLF, fHHZEE3.0mm, 2
[E]#0.5~1.0mm, #HF220~240 mmx*220~240 mm,
HEFEAMILT256%256,
1.3 HERAFSH
131 ERAEE

AT S MAGMER B AR R D SEARAT
i 5155 245 (picture archiving and communication

system, PACS) T AEuiFH N DICOMAEEL, 2
FRCREIT (53 5AT 2 AEH1 10 AR A28 Ak
ZR00) FEXTIE ARG RRCE WG O 20 R X
(region of interest, ROI). B JcH 2 Ml (%12
Uiy 22 55 T SRR 1 T 7 FH 5 454 3D Sllicer (hiiA
5.10.0, htps://www.slicer.org/) TESigkEZ:HI RO =
E4 1S A TN R Ve 81 ) e e p M TS VA S i 5 T o 8
R, MAE . WU MRS XL, FFic skt
JASFRHE, AFRREAE . RKER . N
RASYRIY, ekt PRI . B e RS
B15), SR HEA 10 -GS S i U B
ERIHHHIAROL, 42 24 BB U B e, 38
FUR A i tog7) NIHBEN 1 S 1

I SRAF B MASMERE IIRIRGE, &
FEHEN . AR AR A RN A
132 HBuFRITRR

fifi i PyRadiomics ¥ Python X {41 (hRA
3.7.12, https://pyradiomics. readthedocs.io) £ 717
AR R ARSI, O AL 55 T2WI-FS
DWI., CE-TIWI, $&BURFAE2E 2 40 15 1 245 52 s
fiE . —B KEERRE . SCHARNESE, B AR 4y
TEFH TR R KN . TR S s al oA, —Br
TR BERRAE T B e g DX 38k 9 K BEAE R G i o0 A
FRAE, SO FH T 2RAE g P K A 1 25 ]
AL, G K E AR (gray level run
length matrix, GLRLM) . JKJ& A5 % (gray
level co-occurrence matrix, GLCM) . K EEHCH AR
FE4RME  (gray level dependence matrix, GLDM) .
LR ik K BE 2% B B FFiE  (neighborhood gray tone
difference matrix, NGTDM) Fll K & [X 4 K /NE
[%4 (gray level size zone matrix, GLSZM),

FERFIESEICZ AT, XA B A K EE (R4 71
— Ak a2, [RIE, i H PyRadiomics X 5115 K
R (AT K B B A AL 3l T2 T R
3DJBA, H AT N4 B, LATHERASIH]
FAFE T ) i ) R 22 5, B S A T R AR AL
B, OB HERECRAEE N 1| mmx ] mmx5 mm. B4
FEHVSC R L 197 MFFIE, X T 3914y
TG, SRTATRLG A=, ok A R e T
PHE, IR
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fifi ] Z-score J7 Xt PITH B RRAE A AR 1E AL
AFR SRS AT T ok S DAPE AR X SE R AR 1 SE T
R EVE, AR P<0.05 HFIE ., R T e dtak
PR, JF HSBRIUARFHIE, (B R AHOC &
BORK A RHIEZ A AHOCHE , X TAHOCREOR T
0.8 FYFRAEXT, HIBRIH A 1 AMRRE . )5, 7F 10
Prag SUIUEAIRESR PN, 38 2 e/ N P AC 4 e
B - (least absolute shrinkage and selection
operator, LASSO) [AIIH5#Hritt— DAL LRFIELE
DUBA R B A 0 IE AL S HON, DAITTAT RCHKE FREAE
ARG T A B L B R BN (B REAIE .
134 HHaFERAME

TESE R TR AE S, A FH 2 48 a9 38k 2t
AR A, AT T IR IRERL . BRF S5
GARRIE LS 3 AP 5 I A SR (Y % L SR 3, R
109758 B uEEAE I 2R 4E Bl Zrax sepi il I
o sz K TE FFAE (receiver operating
characteristic, ROC) HhZ T A9 TE B (area under
the curve, AUC) X £ RIME: RE A7 0 1 PEAl
M5 FE G AE TP A AT (2 Wik e . R R RS
g X B R A EE L AT T b, FH
Hosmer-Lemeshow 481 & 1/t & 46 46 2 56 31F H: ] £
Mo s, RPN Ze 0 #r (decision curve
analysis, DCA) PPk FumiAR Rl i il RS
1.4 SEitabiE

K SPSS 21.0 R BEAT G it =200 ir, KM
Shapiro-Wilk 5 35 X} 11 1 5% B} F 17 1F A A 55
A IERS A BT BORH Xbs 275, SR AL
FEAR (R0 AFF G IEA A0 1 &8 50RER
Mann-Whitney Ui 5. BRI n (%) %
R, AR SR R ) K 9 B Fisher 5 4 M R A6
%, P<0.054ZERAGIFEX. #id2id ROC
Mgk . il 2k 2 DCA 4 ITFAL A [ e
I AUC,

2 g R

21 BEGERERRZGAIFE
ARWFFEHIER AT 2018 45 1 H—20254-8 A |-
T 2 KA IR A o B R 2R LN IR BE B i 1Y
OPSCC [ 217 5, HEBR H At #E 2= 271 23 f5i] |
MRI GERA 2R 18 i . BEA: 32333697 15 6
A 106, A 151 B, Hrp
LNM FHE 10041, FAME S5 4E#327~82% . i
F R P A A 25 5o LNM PHM:4H ) LNM ]
PR, IF4 7 3BENL LB SRR (&
1. 2). ZEVIZREET, LNMBHIMEEE 66, T35
4EH (58.94+£9.38) %3 LNMMIMEEE 3941, F
BIAEdy (61.18+11.43) % . fEIELE T, LNM
PHPE 3 33 40, P4 (61.15+11.01) %,
LNM B3 13 6, “F34FE S (58.38+17.12)
% o UG IR BRI 22 S AE AL 22 7] 25 57
VIgi#E L (P>0.05, £1),

WIETH A7 20184E 1 J] —20254E8
AT KA B B R I £ U R B
iR IOPSCCHRE (n=217)

HERS: »
@ HAFEEEAR (=23 ) ;
@ MRI ERASEEE (n=18) ;

B LI @ BEHEBZAHATT (n=15) :
(=151, 4% 27~82 % ) @ A ER (n=10)

ZZHMRIA

i 7 3 BEHLAY AL
HIIEZRE R AN S

LNMPBAPE
(n=51)

PIERS
(n=105)

LNMFH
(#=100)

BEEE ]
(n=46)

it
BEANI 2R
BORPEREDE Al

1 #HREITREE

Fig.1 Flow chart of research design
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El2 OPSCC#E#E (58%, %) MRIZ&FAEH RO
Fig.2 MRI images and outlined ROIs of patients with OPSCC (female, 58 years old)
A: T2WI-FS#{4 X ROI; B: DWI-MRISZ{% & ROI; C: CE-TIWIE.4 X ROL.

F1 LNMPBEMER LNM [A#4 2 25 B i R R R R PR

Tab.1 Comparison of clinical and imaging characteristics between LNM-positive and LNM-negative OPSCC patients

s n(%)
FHIE YLk (n=105) kg (n=46)
LNM Btk LNM FAE DAL P LNM Btk LNM BHE: VAL P
a4 61.18+11.43 58.9449.38 1.088 0.279 58.38+17.12 61.15+11.01 0.652 0.518
i 2.430 0.119 0.623 0.430
Fk 26 (68.42) 56 (83.58) 9 (69.23) 28 (84.85)
Ergis 12 (31.58) 11 (16.42) 4 (30.77) 5 (15.15)
Jir e e K HLAR /em 2.86+1.02 3.18+1.21 1.070 0.287 2.98+1.41 3.17+1.46 0.400 0.691
Il PR T 5334 1.593 0.661 0.819 0.664
1 7 (18.42) 13 (19.40) 4 (30.77) 10 (30.30)
2 24 (63.16) 37 (55.22) 7 (53.85) 14 (42.42)
3 7 (18.42) 15 (22.39) 2 (15.38) 9 (27.27)
4 0 (0) 2 (2.99) 0 0
i A
TR 31 (78.81) 44 (57.90) 2.281 0.131 8 (57.14) 19 (51.35) 0.000 1.000
JmbkiA 4 (9.52) 17 (22.37) 2.471 0.116 2 (14.29) 8 (21.62) 0.067 0.796
1 A A 6 (14.29) 11 (14.47) 0.000 1.000 3 (21.43) 8 (21.62) 0.000 1.000
g 1 (2.38) 4 (5.26) 0.087 0.768 1 (7.14) 2 (5.41) 0.000 1.000
i g 4R SR A 0.102 0.750 0.000 1.000
H 35 (92.11) 59 (88.06) 12 (92.31) 31 (93.94)
¥ 3 (7.89) 8 (11.94) 1 (7.69) 2 (6.06)
Jiirda 40 ST o 0.000 1.000 0.000 1.000
H 17 (44.74) 30 (44.78) 8 (61.54) 22 (66.67)
T 21 (55.26) 37 (55.22) 5 (38.46) 11 (33.33)
Jigg i A 145 0.008 0.928 2317 0.128
f 8 (21.05) 16 (23.88) 0 (0) 8 (24.24)
y W 30 (78.95) 51 (76.12) 13 (100.00) 25 (75.76)
* RO AL
22 BEZE. sEREASH (P<0.05), X E IR B 50 F M.

R RBIE SR s, R PR WmIR T o e R R T kAR Y R
I R T 2330 . s st % T Jmi Bk 4K 5 OPSCC & %%, LNM R XUBS AR X &2 o B Ik T
HHESLNM B & AR AR TE B E I O MR D EE | BRORS L LA R MR 4 IR AT



482 BUEH, 5 ST ZSEMRIGA B AT 1 AR SHR 20 A 88 R Mtk L 455675

WFE W AR S AR SRR, A
R R E 5 LNM 1958 1124 40 1
(P>0.05)
ZHAZRPIHS IR EIRAH R G4 R R,
PEGIA B s R & F e Bk OPSCC /%
KA F LNM Bl S7 fa B LR (P<0.05) o I
o, BRSO AE LNM Y S XU R etk Y
2918 f# (OR=2.918, 95% CI 1.237~6.876, P=

0.040); Ml &k T RPIAR) B, LNM AL
AU Sy e Ath #8407 28 5 19 3.379 £ (OR=3.379,
95% CI 1.220~9.356, P=0.049). 4Fi#%. WK T4
WTEZHEKR LG, %A R X LNM #8057
BN, S5 2, ZREBRIHA 44
-, EPV=25, & EPV=10 (Il RIS
RIREAR R ZOK, KB REA 80%.

&2 OPSCCEEMIRK., HBEFFDEEE RN

Tab.2 Logistic regression analysis of clinical and imaging characteristics of OPSCC patients

HFE BRI logistic (719437 £ K% logistic 1119437
OR (95% CI) P8 OR (95% CI) P4
AR 1.009 (1.003~1.014) 0.010 0.980 (0.961~0.999) 0.088
PE5 2.154 (1.458~3.184) 0.001 2.918 (1.237~6.876) 0.040
IR T 4341 1.309 (1.119~1.531) 0.005 0.609 (0.223~1.664) 0.417
i s
TR 1.419 (0.966~2.088) 0.135 — —
ki 4250 (1.704~10.602) 0.009 3.379 (1.220~9.356) 0.049
1 A A 1.833 (0.795~4.225) 0.232 — —
g 4.000 (0.636~25.154) 0.215 — —
i e S SR AT 2.667 (0.875~8.117) 0.147 — —
i g 30 ST 1.765 (1.071~2.907) 0.061 — —
Jihgg i A 145 2.000 (0.981~4.076) 0.109 — —

23 ®E{EAF
23.1 HFfEfhit

% LASSO logistic [0 7, X} #£ HU 1) £ 5
B MRI AR AL 24 R AF JE 47 B 2 5 00 B R AE 0
e, L0 £% 38 B IE A R A f OE WAk 2 8
Ao BB, HAEN K, ZHEGH¥
FRAE R ME R B E L 545 £ 0 (K 3A) ;
Z5A 108 XIIEM B iR 285 R, Ak
B A=0.051 8 AL iE WAL 2%k, JLifse i 12
AN AEFT BB AR AL R AR, FRAE 200k
T2WI-FS. DWI. CE-TIWI, £ ¥54E 8y [ &
RN ILE 3B, C.
232 FRMAELA 649 My R I IE

BT 06 kIS AR A R AR, o i R
T2WI-FS. DWI. CE-TIWI 8% 5| § 4% 21 ¢
Y5 B 5T T8 I R 7 5% ) D] 284 1 PR
PR B LA I RFFIE S 2 238 MR L 545

HFHRAE, FE OPSCC OCLNM ¥ 7% fit fill 45 #5
A, SR ROC MZ PN 25 BEAL A TU RE 7, 45
B3, K4,

NG ET, AlABAIX] OPSCC OCLNM
B I X 4 B e i, AUC A 0.860 (95% CI
0.788~0.931) , & #& @ T DWI (AUC=0.741,
95% CI 0.646~0.835) . CE-TIWI (AUC=0.789,
95% CI 0.694~0.884) . T2WI-FS (AUC=0.683,
95% CI 0.578~0.789) LTI AR AR, [A]
AL T il PRABE B (AUC=0.677, 95% CI 0.585~
0.769). JH., BhGHEAIHERE 4 0.829, FiF
JE40.875. PHPEBUINAE 7 0.912, BIPEE(E
0.729 4 Ry &R Pty AR BUEE S 0.800 BR AR
T RBL A 19 0.892, PHIL, A 455 A0 %) FoU 0 4k
REIRAR

[, TESEAR T, RlARALE RAFry Tk
fit, AUC }0.808 (95% CI0.661~0.955), 15&T
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HA AR, HAPAEHIRR SRR AUC R, R80T 5550 BAYETIE . BHv e E
EEANRIRLEE R FRE, Hodil R AUCKEZE 0.614 Z51290.792. 0.788. 0.800. 0.897. 0.632, #&fAK
(95% C10.403~0.825) ., FlAHAIEIGUEAE TP AYME  PEREIIL T AR,

=
=]

1.2 4
1.1
1.0
0.9

YyjyiRas

024 °

0.3
0.2

-0.4

H“”IHH (AT

T T T T
107 10 10 10° 107 107 107! 10
N 25 (1=0.051 8) ENE R EL (A=0.051 8)

C log_sigma_3_0_mm_3D_glszm_SizeZoneNonUniformityNormalized_T2fs - [ 25
wavelet_HLL_firstorder_Maximum_T1CE -

wavelet_LLL_glem_Correlation_T1CE

wavelet_HHIL_glem_Correlation_DWI

wavelet_HLIL_firstorder_RootMeanSquared_T1CE

log_sigma_2_0_mm_3D_firstorder_Maximum_T2fs

FFHEZ R

wavelet_LHL_gldm_LargeDependenceLowGrayLevel Emphasis_T1CE A

original_shape_Sphericity_T1CE |
log_sigma_2_0_mm_3D_gldm_LargeDependenceLowGrayLevel Emphasis_T1CE |
wavelet_HLH_firstorder_Median_T1CE 4 [ |
wavelet_LLL_firstorder_Minimum_TI1CE-| N

T T T T
-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06 0.08

B3 LASSO [EJ3fHiEfiEssR
Fig.3 LASSO regression feature selection results

A: LASSO [MAHHEREEATK; B 101558 UITERAE A (BHERE; C: FUL/E A% O R AL P RR AR [ A RERTE I

®3 BHRAEIISGESHIEE PRIREELLER

Tab.3 Comparison of performance of various prediction models on training and validation sets

BAZ FHAE R AUC 95% CI R PR PAVEWUMME FATETIINGE  ORSHREE
RS T2WI-FS 0.667 0.683 0.578~0.789 0.631 0.725 0.788 0.547 0.788
DWI 0.676 0.741 0.646~0.835 0.554 0.875 0.878 0.547 0.878
CE-TIWI 0.762 0.789 0.694~0.884 0.769 0.750 0.833 0.667 0.833
1378 0.686 0.677 0.585~0.769 0.892 0.350 0.690 0.667 0.690
Fil ey 0.829 0.860 0.788~0.931 0.800 0.875 0.912 0.729 0912
Lingllie S T2WI-FS 0.812 0.638 0.433~0.844 0.970 0.467 0.800 0.875 0.800
DWI 0.583 0.709 0.561~0.857 0.394 1.000 1.000 0.429 1.000
CE-TIWI 0.625 0.745 0.593~0.899 0.485 0.933 0.941 0.452 0.941
I A 0.792 0.614 0.403~0.825 0.939 0.467 0.795 0.778 0.795

[HiEEy 0.792 0.808 0.661~0.955 0.788 0.800 0.897 0.632 0.897
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