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[Abstract] Objective The clinical characteristics and imaging information of insular glioma
patients were collected to predict mutation status of isocitrate dehydrogenase 1 (IDHI). Methods A total
of 596 patients with gliomas confirmed by postoperative pathology in The First Affiliated Hospital with
Nanjing Medical University from January 2011 to June 2021 were enrolled, including 72 insular gliomas,

213 frontal gliomas, 165 temporal gliomas, 76 parietal gliomas, 28 occipital gliomas, 13 cerebellar gliomas
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and 29 midline gliomas. All patients were examined by MRI, fifteen glioma-related features were selected
from the visually accessible rembrandt images (VASARI), including enhancement quality, enhancement
proportion, non-enhancement proportion, necrosis proportion, edema proportion, cyst, thickness of enhanced
margin, definition of the enhanced margin, hemorrhage, diffusion, deep white matter involvement, deep
ventricle involvement, midline cross, T,-FLAIR mismatch, maximum diameter of tumor. Univariate and
multivariate Logistic regression analysis were used to screen the predictive factors related to IDHI-mutant in
insular glioma. The receiver operating characteristic (ROC) curve was plotted and area under the curve
(AUC), sensitivity and specificity were calculated to evaluate the predictive power of MRI features for IDHI-
mutant glioma. Results [DH] mutation rate was higher in insular and frontal gliomas (P < 0.01, for all).
WHO grade Il had the highest IDHI mutation rate (P = 0.008, 0.000), and grade IV had the lowest
mutation rate (P =0.000). The /IDHI mutation rate in low-expression Ki-67 gliomas was higher than that in
high - expression gliomas (P = 0.000). Logistic regression analysis showed that weak enhancement (OR =
35.671, 95%CI: 2.805-453.600; P = 0.006), non-enhancement (OR = 75.453, 95%Cl: 2.881-1872.759; P =
0.009), unlimited diffusion (OR =10.573, 95%CI: 1.043-107.175; P = 0.046), no deep ventricle involvement
(OR = 187.601, 95%CI: 2.269-15507.607; P = 0.020), T,-FLAIR mismatch (OR = 47.536, 95%CI: 2.838-
796.097; P =0.007) were independent predictive factors for IDHI mutation in insular glioma. The AUC of
enhancement degree, diffusion, deep ventricle involvement and T,-FLAIR mismatch for the diagnosis of

IDHI-mutant glioma were 0.846 (95%CI: 0.748-0.944, P =0.000), 0.730 (95%Cl: 0.609-0.850, P =0.001),
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0.708 (95%CI: 0.584-0.833, P = 0.003) and 0.745 (95%CIl: 0.627-0.864, P = 0.000). The combination of
the 4 groups had the highest diagnostic efficacy, and the AUC was 0.961 (95%CI: 0.923-0.999, P =0.000).
Conclusions  Low grade insular glioma has a high IDHI mutation rate. MRI features of weak

enhancement and non -enhancement, unlimited diffusion, non deep ventricle involvement and T,-FLAIR

mismatch contribute to noninvasive prediction of /DHI-mutant insular glioma.
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Table 1. Comparison of IDHI mutation rates in glioma of
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e 6( 2.73) 22( 5.85)
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x> =62.438,P=0.000
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Table 2. Pairwise comparison of /DHI mutation rates in
glioma of different sites

HEFHPLL x*ME PE |[AHBMPIWEL  xME PAE
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Spibeidk 19.299  0.000
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Table 3. Comparison of IDHI mutation rates in different
WHO grades of insular glioma [case (%)]
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x>=38.417,P=0.000
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Table 4. Pairwise comparison of /[DHI mutation rates in
different WHO grades of insular glioma
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Table 5. Comparison of IDHI mutation rates in insular
glioma with different Ki-67 antigen marker index [case (%)]
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Table 6. Comparison of VASARI features between IDHI-mutant and IDHI-wildtype insular glioma
VASARIAHE 4 IDfIn]ﬁ?)m ’Dfljigt)m CokofE P || VASARTARESE [D{’If;i:)m ’Df’;i%’ﬂ CkifE Pl
B RERE (1] (%) ] 31.511 0.000 || JRFE AL (%) ] 10.224 0031
Tk 6(16.67) 1( 2.77) 0 21(58.33) 10(27.78)
LOEE Y 26(72.22) 8(22.22) <5% 9(25.00) 8(22.22)
UiRTY: 14 4(11.11) 27(75.00) 6% ~33% 4(11.11) 8(22.22)
5 L (4] (% ) ] 31239 0.000 || 34% ~67% 1( 2.78) 5(13.89)
0 30(83.33) 7(19.44) 68% ~95% 1( 2.78) 5(13.89)
<5% 2( 5.55) 4(11.11) SR RTIRIICN 16.002  0.001
6% ~33% 2(5.55) 15(41.66) 0 14(38.89) 5(13.89)
34% ~ 6% 1( 2.77) 3( 8.33) <5% 14(38.89) 8(22.22)
68% ~95% 1( 2.77) 4(11.11) 6% ~33% 7(19.44) 19(52.78)
96% ~99% 0( 0.00) 3( 8.33) 34% ~ 6% 0( 0.00) 4(11.11)
A H s 1 51 (%) ) 33.180  0.000 || 68% ~95% 1( 2.78) 0( 0.00)
0 0( 0.00) 5(13.89) FALR[ 1 (%) ] 5(13.89) 4(11.11) 0.000  1.000
<5% 1( 2.77) 11(30.56) AR S AL (%) ] 0.061  0.804
6% ~33% 2( 5.56) 6(16.67) R 58 23(63.89) 24(66.67)
34% ~67% 1( 2.78) 4(11.11) RIG AL 13(36.11) 12(33.33)
68% ~95% 10(27.78) 7(19.44) i [ (%) ] 2( 5.56) 6(16.67) 1261 0.261
96% ~99% 15(41.67) 3( 8.33) PRI (%) ]+ 11(30.56) 24(70.59)  11.209  0.001
100% 7(19.44) 0( 0.00) WA mz R (%) ] 22(61.11)  33(91.67) 9.318  0.002
AR [1(%) ] 27373 0.000 || GG Z B H1(%) ] 3( 8.33) 18(50.00)  15.126  0.000
T 30(83.33) 8(22.22) B[4 (%) ] 1( 2.78) 8(22.22) 4571 0.033
| 3( 8.33) 9(25.00) T,-FLAIR R FCAEFIHE( (%) ] 24(66.67) 6(16.67)  18.514  0.000
il 3( 8.33) 9(52.78) iR e K2 (3 £5,0m) 5814123 635+1.86 1426 0.158
*There were 2 cases of DWI deletion in IDHI-wildtype group, IDH1 %} /5 B 20 47 2 5l DWI ¥ 8] 2% . Two-independent-sample ¢ test for
comparison of tumor’s maximum diameter, Fisher's exact pmha})lhlv for comparison of enhancement quality, enhancement proportion, non -
enhancement proportion, necrosis proportion, edema proportion, and x> test for comparison of others , 198 fz K AR (4 L B AT W ST KE A 1) ¢ 46 56,
WP O L) AR5 L] IR SE LU AR K i LE B LU AT Fisher B DA 0k HOARHE AR 19 LA AT x50
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3.45%(1/29) , % i F1 5 - BT IDH 1 98 78 328005
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Figure 1 A 50-year-old female patient, diagnosed with IDHI-wildtype glioma (WHO grade ). Head MRI showed limited diffusion.
Axial DWI (Panel la). Axial ADC (Panel 1b). Figure 2 A 38-year-old male patient, diagnosed with IDHI-mutant glioma (WHO
grade IlI). Head MRI showed unlimited diffusion. Axial DWI (Panel 2a). Axial ADC (Panel 2b).
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Figure 3 A 50-year-old female patient, diagnosed with IDHI-wildtype glioma (WHO grade Ill). Head MRI showed deep ventricle
involvement. Axial T,WI (Panel 3a). Axial T,WI (Panel 3b). Figure 4 A 35-year-old male patient, diagnosed with /DHI-mutant
glioma (WHO grade Ill). Head MRI showed without deep ventricle involvement. Axial T,WI (Panel 4a). Axial T,WI (Panel 4b).
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T,WI 6b HfW7 A FLATR & {5

Figure 5 A 63-year-old female patient, diagnosed with IDHI-wildtype glioma (WHO grade lll). Head MRI showed without T,-FLAIR
mismatch. Axial T,WI (Panel 5a). Axial FLAIR (Panel 5b). Figure 6 A 35-year-old male patient, diagnosed with IDHI-mutant
glioma (WHO grade ). Head MRI showed T,-FLAIR mismatch. Axial T,WI (Panel 6a). Axial FLAIR (Panel 6b).
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Figure 7 Enhanced head MRI findings

Axial enhanced T WI showed weakly enhanced (Panel 7b).
erade 1III).
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A 59-year-old female patient diagnosed with IDHI-mutant glioma (WHO grade III).
enhanced T,WI showed no enhancement (Panel 7a). A 38-year-old male patient was diagnosed as IDHI-mutant glioma (WHO grade III).
A 71-year-old female patient diagnosed with IDHI-wildtype glioma (WHO
Axial enhanced T,WI showed obvious enhancement (Panel 7c¢).
glioma (WHO grade IV). Axial enhanced T,WI showed significant enhancement (Panel 7d).
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A 67-year-old female patient diagnosed with IDHI-wildtype
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Table 7. Variable assignment of related predictive factors of IDHI-mutant insular glioma (according to VASARI features)
AR al
1 2 3 4 5 6 7
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Pk Ay 7t i

A G L gl X

SRAGFHS 43 31 9t TR LE IE 7 A M 58

NI A &

731 Z IR ANZ R

TRHS T2 2 A X

TR 2 57 H X

HZLREE el X

T,-FLAIR AN DG Fi fiF o5 A
o) e J3 9 B A R L T B s PR Ok A bR 4 350500 P 2R A2 W B B T 1
{14 2 3 T iy O 0 o] 3 3o B2 AR 2 UM I S 98 IDHT 9 IDH1 2878 %, T,-FLAIR K UG Fe AE 450K O J2& IDH
S8, IDHT RI32 AT LG BOLAR Y 20 200k 7 IR 780 A9 AT S U PN K o Foluyn 45 2 4 iy

TR (2HG) A W &, 2 T 5T o, Sk iR
(MRS) /] LA 3o W 22 1 52 968 20 2 2HG % 1 34 W &
KA IDH =78 AR AEAE 55 W] AR PR R 2%y 91 Ak B
SR s T Park A5 PVSE 4 BT R R BB Sk
MRIECHE & 30, #5 22 i i 36 38 B ] L 22 vpo 43 A A
A5 A 10 2% S IDH 18 A= 78 I 988 1 F0 0 R 2%, O L

T,-FLAIR AN UC FCAE XS IDH T 58 7% ﬂ&ﬁﬁ%ﬁ%
A E S . Throckmorton 28 A K , T,-FLAIR
ANDEFEAE K & FLAIR BUAR 1 % 5 A6 72 B2 /] LU 4R
IDH 5 7% RY Ji¢ J5T 988 () WU 68 ) o BREAE BT R, i
W%&Eﬁ%ﬁ?%ﬁ%w%%MH%Eﬂ%ﬁ@
()RR AE PE MRT R0 ) (H S 2k MRT 435 i 27 £ i



o R AR S 4k 20224E 5 A 22 B4 5 Chin J Contemp Neurol Neurosurg, May 2022, Vol. 22, No. 5 . 411

RS L UHBITR IDH ] 5 ARG T X 2 9 B 3R Logistic 815 734y (R4E VASARTHRHIESR)
Table 8. Univariate Logistic regression analysis of predictive factors associated with /DHI-mutant insular glioma (according to

VASARI features)

A b b SE Wald x? PIH OR{H OR 95%C1

R FR RE 55 5 AL 3.088 0.671 21.170 0.000 21.937 5.887 ~ 81.754
o AR B T Ak 3.701 1.206 9.424 0.002 40.500 3.812~430.275
145 LB 68% ~ 95% 19.817 23205.383 0.000 0.999 403 868 352.246 0.000 ~ +oo
Ha 5k LA 34% ~ 67% 20.104 23205.383 0.000 0.999 538491 136.327 0.000 ~ + 00
98 B 6% ~ 33% 19.188 23205.383 0.000 0.999 215396 454.531 0.000 ~ +o
o B < 5% 20.510 23205.383 0.000 0.999 807 736 704.491 0.000 ~ +o0
i L 22.658 23205.383 0.000 0.999 6923457 467.069 0.000 ~ +®
AR B3R L < 5% 18.805 17974.826 0.000 0.999 146 861 145.800 0.000 ~ +oo
Ik 1 58 LB 6% ~ 33% 20.104 17974.826 0.000 0.999 538490 868.100 0.000 ~ +o
A B8 L i 34% ~ 67% 19.817 17 974.826 0.000 0.999 403868 151.100 0.000 ~ +o
A 1458 L ] 68% ~ 95% 21.560 17974.826 0.000 0.999 2307 818 006.000 0.000 ~ +o0
JEHE 3R L B 96% ~ 99% 22.812 17974.826 0.000 0.999 8077363 021.000 0.000 ~ +®
B4 58 1L B 100% 42.406 23534.581 0.000 0.999 261000 000 000 000 000 0.000 0.000 ~ +o0
INBE HL 1] 34% ~ 67% -0.511 1.592 0.103 0.748 0.600 0.027 ~ 13.582
B LA 6% ~33% 0.405 1.307 0.096 0.756 1.500 0.116~ 19.437
WP B < 5% 1.216 1.253 0.943 0.332 3.375 0.290~ 39.322
N A RS 1.658 1.210 1.878 0.171 5.250 0.490 ~ 56.257
KB B < 5% -0.470 0.684 0.472 0.492 0.625 0.164~ 2.388
IR e 6% ~ 33% -2.028 0.683 8.810 0.003 0.132 0.034~ 0.502
TR LE A 34% ~ 67% -22.233 20096.485 0.000 0.999 0.000 0.000~  0.000
Kb 1] 68% ~ 95% 20.173 40192.969 0.000 1.000 576955 301.000 0.000 ~ +o0
T AR 0.255 0.717 0.127 0.722 1.290 0317~ 5256
Ak i % B 4l 0.747 0.911 0.672 0.412 2.111 0.354~ 12.595
iR Ak R % T 3.168 0.738 18.434 0.000 23.750 5.593 ~ 100.844
AL > R 0.123 0.495 0.061 0.805 1.130 0.428~ 2.985
Jc i i 1.224 0.854 2.053 0.152 3.400 0.638 ~ 18.132
PHORZ IR 2.000 0.543 13.583 0.000 7.386 2.550~ 21.392
WHEE A Z B 1.946 0.693 7.880 0.005 7.000 1.799 ~ 27.236
TR %A 32 2R 2.398 0.689 12.111 0.001 11.000 2.850~ 42.451
N 2.303 1.091 4.458 0.035 10.000 1.180 ~ 84.776
T,-FLAIR A~ VG Bt fiE 2.303 0.570 16.314 0.000 10.000 3.271~ 30.567
i ged e K A% -0.216 0.153 1.974 0.160 0.806 0.597~ 1.089

F®9 L UHB I IDH ] 52 AR G T K 2R (9 2 K R ATEL Logistic [11 )3 9347 (R4 VASARIHFAELE )
Table 9. Multivariate forward Logistic regression analysis of predictive factors associated with IDHI - mutant insular glioma

(according to VASARI features)

AR i b SE Wald x° PIH ORH OR 95%C1

5 P BE 55 5 AL 3.574 1.297 7.590 0.006 35.671 2.805~  453.600
5 PR B TC AL 4.297 1.652 6.762 0.009 75.453 2.881~ 1872.759
PHORZ IR 2.358 1.182 3.982 0.046 10.573 1.043~  107.175
TR %5 AN 2 2 5.234 2.252 5.400 0.020 187.601 2.269 ~ 15507.607
T,-FLAIR A DL Jig fil 3.861 1.438 7.212 0.007 47.536 2.838~  796.097

g el -8.893 3.242 7.525 0.006
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B8 ROCHIZ W, it fe B2 A il 28 1 10 By 0.846(95%C1:0.748 ~
0.944, P =0.000) , " KL 0.730(95%C1:0.609 ~ 0.850, P = 0.001) , V& #f
i 25 % 224 0.708(95%C1:0.584 ~ 0.833, P = 0.003) , T,-FLAIR /A~ U Jig
fiE 4 0.745(95%C1:0.627 ~ 0.864, P = 0.000) , B 75 B8R B I 4 B VR340
it % % FFT,-FLAIR AN VE B AE 9 i 28R 1 A8 0.961(95%C1:0.923 ~
0.999,P=0.000)

Figure 8 ROC curve showed that the AUC of enhancement degree was
0.846 (95%CI: 0.748-0.944, P = 0.000), diffusion was 0.730 (95%CI:
0.609-0.850, P = 0.001), deep ventricle involvement was 0.708 (95%CI:
0.584-0.833, P =0.003), T,-FLAIR mismatch was 0.745 (95%CI: 0.627-
0.864, P = 0.000), and combining enhancement degree, diffusion, deep
ventricle involvement and T, - FLAIR mismatch was 0.961 (95%ClI:
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