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Application of conventional MRI radiomics in predicting glioma IDH classification
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[ Abstract] Objective To construct a model using radiomics to predict the mutation status of isocitrate dehydrogenase ( IDH )
in gliomas. Methods A retrospective analysis was conducted on preoperative magnetic resonance imaging ( MRI ) images of 336
glioma patients, and imaging features were extracted to construct an radiomics model. Receiver operating characteristic curve was used
to evaluate the effectiveness of the model in predicting IDH mutation status. Results The radiomics features of each sequence were
compressed and selected, of which 26 radiomics features were obtained from T,WI, 24 radiomics features were obtained from T,WI,
12 radiomics features were obtained from enhanced T,WI, and 27 radiomics features were obtained from the three sequences combined.
In the single sequence model, the area under the curve ( AUC ) of T,WI was 0.780 ( 95%CI 0.724-0.836 ) in the training set and 0.763
(95%CI 0.650-0.876 ) in the test set. The AUC of T_WI was 0.790 ( 95%CI 0.736-0.845 ) in training group and 0.785 (95%CI 0.677-
0.893 ) in test group. The AUC of enhanced T,WI was 0.815 ( 95%CI 0.762-0.867 ) in the training group and 0.810 ( 95%CI 0.702-0.918 )
in the test group. The radiomics model based on three sequences ( T,WI, T,WI and enhanced T,WI ) combined had the best prediction
performance. The area under the curve of the training group was 0.877 (95%CI 0.837-0.917 ), and the area under the curve of the test
group was 0.862 (95%CI 0.773-0.952 ) . Conclusion The radiomics feature model based on conventional MRI can effectively predict
the IDH genotype of gliomas, thereby further guiding clinical diagnosis and treatment, and evaluating patient prognosis.
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Figure 2 Flowchart of the enrollment process for 336

glioma patients

B T HRCPERRIEA T LU, XU P < 0.05 A R 2253
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) AUC #E47Ib#8, IR ] Bonferroni 172 5 AL,
W 5 25k B 24N «=0.05/6 ~ 0.008
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Table 1 Basic information of patients in the IDH mutant group and the IDH wild-type group
o H IDH #7441 (n=206) IDH 254 (n=130) 8 P 1{H
GRS 49.17 + 14.28 42.25 +10.85 -5.029 <0.001
B (%) 121 (58.7) 78 (60.0) 0.530 0.819
WHO 7% /n (% ) 72.750 <0.001
25 36 (17.5) 82 (63.1)
1o ) 170 (82.5) 48 (36.9)
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Table 2 Basic information of patients in the training group and the test group

Wi H k4 (n=268) Wil (n=68) ty* 8 P1E

s 2 45.92 + 12.60 46.28 + 13.05 -0.189 0.850

B m (%) 158 (59.0) 41 (60.3) 0.032 0.860

IDH/n (%) 0.015 0.902
A Y 171 (63.8) 35 (51.5)
GEARHY 97 (36.2) 33 (48.5)

WHO 7% /n (%) 2.789 0.095
R 87 (32.5) 31 (45.6)
[SE S 181 (67.5) 37 (54.4)

23 H#L MRI AR A 2= SR W00 S R IDH 8728
R AR

FEF 0 I R AR AL bR R IE, A A
(LA T IDH 828R ( 43284155 ), 43l
TEAR L MRT B0 P 51 LA K 22 P BB (5 15 41
“ERRUHUN IDH 28R R BE J1, 455 o sh
FE OISR A 2 AR S 1] IDH 2848 IRAS 1 AUC 1

BIRT 075, 10 3 A4 F 5N HKA ok 152 AR 21 15
RIS Re e, VIR AL AUC 0] LA
5% 0.85 DA I >R DeLong K55 & Bonferroni 5%
IE LB AR AUC, 2558 i /R 565 S 7R % 00 2%
REALT T.WI I T,WI (34 P < 0.008 ), 5458 T,WI
Ok, A HUFAIRILE A AUC 225 B3 BRI E
X (¥ P>0.008), VL3 3~5 I 3.

*®3 ETEH MRIZEEFERTN IDH RERTSHIRHE
Table 3 Performance of conventional MRI-based radiomics models in predicting IDH mutation status

AUC (95%CI)

HER %

7 3 Yhdl (n=268) M4 (n=68) Wk (n=268) M2 (n=68)
T, W1 0.780 (0.724, 0.836) 0.763 (0.650, 0.876) 0.798 0.794
T, W1 0.790 (0.736, 0.845) 0.785 (0.677, 0.893) 0.836 0.809
MR 0.815 (0.762, 0.867) 0.810 (0.702, 0.918) 0.847 0.809
A 0.877 (0.837, 0.917) 0.862 (0.773, 0.952) 0.877 0.853

TE: HaRUR TWIHSE S Bea iU TWILL T.WI K575

F4 ETEH MRI ZEAFEETN IDH RERSHEANME

Table 4 Application value of conventional MRI-based radiomics model in predicting IDH mutation status

K 3 A R ‘ ‘ (i ‘ Fﬁ‘riﬁi‘imﬂ‘{i Fﬂ‘rﬁmiﬂﬂ‘{i
k4l el Zk4l el plERE ] e ik 4
T,\WI 0.804 0.794 0.795 0.771 0.684 0.771 0.877 0.818
T,W1 0.814 0.818 0.847 0.800 0.755 0.794 0.896 0.824
L 0.804 0.864 0.825 0.788 0.769 0.813 0.896 0.805
A 0.877 0.862 0.888 0.857 0.814 0.848 0.916 0.857

TE: BSRIR TWHEER TS BeafUR TWILL T,WI K575

R5 ARERZE AUC AALLE

Table 5 Pairwise comparison of AUC among different

models
RTINS L AUC ZA8 R PE
TWIvs. ,WI  0.780 v5.0.790 0.32 0.749
T W1 vs. 358 0.780 v5.0.815 1.15 0.249
T,WT vs. 345 0.790 v5.0.815 0.82 0.413
B vs. TIWI 0.877 v5.0.780 3.12 0.002
B vs. T,WI 0.877 v5.0.790 2.89 0.004
G vs. HaR 0.877 v5.0.815 2.35 0.018

R PSR M2 70 B 3 15 51 15k 5 A6 28 1 1 R 52
Tk, W 4. G50 R IR 5N AE I E 5y
B (E LR R B 5 T AR AT 0
5 XA BE AT TR RS AR A, AR
TUAE 3 6 PN A B B i PR PR SREAN (L. D4R
LA RAER T BUELRE R = T U RE, RUIBAIAAE
BAF Bz A rE, BENS O I R S B R Y A
AMAE BRI R B S
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Figure 3 ROC curves of the training set and test set for radiomics prediction of IDH mutation status
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Figure 4 Decision curve analysis for triple-sequence joint

model
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