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A predictive model of epilepsy and long-term survival of diffuse low-grade glioma based on
radiomics
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[Abstract] Objective: To construct a radiomic risk model to predict the risk of epileptic seizures in patients with diffuse low-grade
glioma and to preliminarily assess patient outcomes. Methods: Using the imaging datasets and clinical data provided by TCGA and TCIA
databases, an epilepsy risk score model was constructed by radiomics methods. Further nomograms were established based on the model
combined with clinical indicators to predict the probability of epilepsy and the long-term survival rate. Receiver operator characteristic
(ROC) curve and decision curve analysis were used to evaluate the predictive effectiveness of predictive models. Results: In the current
study, 10 radiomic features were filtered out to establish the epilepsy risk scoring model. The area under ROC curve of internal
verification and external verification were 0.900 and 0.636, respectively. The positive rate of epilepsy in high-risk group and low-risk
group were 80.6% and 27.3%,respectively. There was significant difference in 5-year overall survival between the high-risk and low-risk
groups(P=0.029). Clinical decision curve analysis showed that the net benefit rate of the image-clinical model was higher than that of the
clinical prediction model. The calibration curve showed that the 3-year, 5-year survival nomogram had good calibration and differentiation
ability and the 5-year overall survival between the high risk group and the low risk group in the nomogram had significant difference
(P=0.008). Conclusion: In the current study, a radiomic model based on preoperative MRI of diffuse low-grade glioma was established
for non-invasive prediction of the associated epilepsy and prognosis,which provides a reference for the individualized treatment strategies.
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PRI PEAR ) B B9 (diffuse low-grade glioma,
DLGG) il # 45 rh A1 242 R 55 (central nervous system,
CNS)WHO 2~3 R ' o G0 A A& DLGG
SR WLTE AR Z — , B3R 65%~90% , TE
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1% (the cancer genome atlas, TCGA) 5 % , 5215 7E 6t
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TCIA) "™ (https://www.cancerimagingarchive.net/) . 7
A5 7 1 H ARG 2 SR (low grade glioma, LGG)
BFFE A 7 TCIA 3L 22 A i 22 /7 81 MRT(T1.T1-
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1} 52 % A4 JE% 48R X (region of interest, ROI) Jid 953 #
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-1.098 0, % 64 15| DLGG £ & H 30 A A KU 434

e UK 2 (n=31) B AU 4H (n=33) . A5 & (]
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R AP —2E (K 3B) . SN B C e 87E ST
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Ve R AU B, 45 B 23 A A s S 2 AR AR
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Table1 The comparison of clinical baseline characteristics between the training set and the validation set

I RAFAIE 44E(n=64) YIGAE (n=44) IOUFEE (n=20) P1g
AERA[ R, M(Pas, Ps) ] 43.5(31.8,55.5) 40.5(29.8,55.5) 45.0(41.0,54.0) 0.287
P (%) | 1.000

L 37(57.8) 25(56.8) 12(60.0)
5 27(42.2) 19(43.2) 8(40.0)
WHO43%% CNS[n(%) ] 0.260
29 27(42.2) 16(36.4) 11(55.0)
3% 37(57.8) 28(63.6) 9(45.0)
bR [ n (%) | 0.779
NI 1(1.6) 1(2.3) 0(0.0)
Ll 37(57.8) 24(54.5) 13(65.0)
Toir: 6(9.4) 4(9.1) 2(10.0)
Ly 20(31.2) 15(34.1) 5(25.0)
HARH [ n(%) ] 0.465
AIE AN R 21(32.8) 16(36.4) 5(25.0)
¢ BLE A fe 18(28.1) 13(29.5) 5(25.0)
G J5T A R 25(39.1) 15(34.1) 10(50.0)
BT 5 n(%) ]
FAR 64(100.0) 44(100.0) 20(100.0) 1.000
T 7(10.9) 4(9.1) 3(15.0) 0.321
ST ERYT 10(15.6) 6(13.6) 4(20.0) 0.723
i ARAER [0 (%) ]
P 29(45.3) 21(47.7) 8(40.0) 0.761
T 34(53.1) 23(52.3) 11(55.0) 1.000
R UL 16(25.0) 8(18.2) 8(40.0) 0.119
e AR 10(15.6) 8(18.2) 2(10.0) 0.642
ST R 6(9.4) 5(11.4) 1(5.0) 0.729
FE A BB AG 10(15.6) 6(13.6) 4(20.0) 0.781
HRIER (%) ] 0.913
P 21(32.8) 15(34.1) 6(30.0)
Fa 34(53.1) 23(52.3) 11(55.0)
Fapes 5(7.8) 3(6.8) 2(10.0)
K 4HiZ BB AG 2(3.1) 1(2.3) 1(5.0)
AR 1(1.6) 1(2.3) 0(0)
v AR 1(1.6) 1(2.3) 0(0)
255 n(%) ] 0.468
pean 47(73.4) 34(77.3) 13(65.0)
T 17(26.6) 10(22.7) 7(35.0)

T Z R PR AE B OIS AR | A 55 A= A7 25 5%, e
RAFFFAMIDH REARES . AW A A T2
JrEFET DLGG BB AR MRI A ) I 5215 4R ik 4t
ST TR PO A L X DLGG 58 5 AT W XU K
T B JC R T 5 PEAL o AR5 BT f AR
FRAE SR BT 327 2015 4[] s 22450754 figg P Jeg 1145
FEIBR AR L e B N e R B S IR A I

TARATMRIFZ 4 (T1.T1-Gd . T2 . T2-FLAIR) 428 1
o TR ARRRIE , A FESR T R OB
SIS R a5 Al B L B iR A K AR R (tumor
growth model, TGM ) """/ BT} 5098 47 1A 1
IXBE R AIE T 4 4 T A i R I R s B2 W L 4y
B AR R RS R A 2y T AR B
A E >, R S A RHIE T BB &
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Figure 1 The construction and validation of Rad-score
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Figure 2 The establishment and evaluation of nomogram for predicting epilepsy
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Figure 3 The establishment and evaluation of nomogram for predicting 3-year,5-year survival probability
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BRI, e JE 05 2R B804 B R/ INHE Y, AR B/
WL Ry sl X 5 R SR AL D LB AL X R R R
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IDH-1 RAE AR, PRI, T1 358 5 91 ] RE X Jie
T 9eE 1)l PR B2 s B2 W 7 TR AR AR R4 08 o
Van Breemen %' J& 9 iz 9 o7 -t 23 52 Wl 00 &2
AR o iR 2R R T RN TR H B
FAE R AR & T RE o T R CRLAE /0N i il



-+ 548 - (2= S PN

43 B A
20234F4 1

B IERE) AR D5 R A AE o [R) I XA M 0G0 1
B e Ry - Gl ) 2546 1 iR vhoOG ok i
DL 35 R A I I R ) R B PEAT O . AR
AF 5 T e 98 XU ABE B 6 1 1 3 1> (B R AE L £
75 196 53000 o /N U L JBEIRAAS B B s [l Y
R SEYE S @ TN RSty aa o i |
K GEHIE I, AT R B T 5 TCM S EUAH 1L, igg 25
() Z B0 B O HESZ e A 3 . 53— D7, /)
G20 L () st A= A T A 1 70 o R (A R R
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AT v 5 IR DB K 2 D SRR E
550 K i HE A i % (grey-level co-occurrence matrix,
GLCM) 2R SCHARIE (GLCM-energy . GLCM-homoge-
neity) , GLCM-energy 't/ RS RE 19452014 , GLCM-
homogeneity it 7~ 984 25 2 iy [ =7, e [ o e
Y R/ INE 5 e IR PR AR B S R AR AR OG , R U
A FEIN Ay S T P B A 1 i 52 I 9 5 A A 1 XL
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F W T 25 PR AU > 33X 5 AR 5T A 45 2R
A2 T3, ST IR S B AR DR 114 O 2R 1 A
AT B, P ALHE A A5 TRAIRR .

AT TF K 0 TR 20 2 RS AR ASE AR i 2 b AR A
TR KU X S AT 1 032 BT 20 2 AR I
PRFFIEAN ASN LR K], AR T A 1 B )
A A OB T BT, Liu &5 2 5RO e BT
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