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ABSTRACT

Objective Evaluate the application value of magnetic resonance imaging in predicting IDH classification
by analyzing preoperative routine MRI and functional magnetic resonance imaging images of glioma
patients. Methods Retrospective study of 70 patients diagnosed with glioma through pathological
examination; Using 3D Slicer software to post-process plain and enhanced images, obtain information
such as tumor volume, tumor parenchymal volume, cystic necrosis volume, peritumoral edema
volume, and maximum tumor surface area; Simultaneously, post-processing was performed on DWI
and MRS images to measure the ADC values and concentrations of metabolites such as NAA, CHO,
and CR in the region of interest. The imaging characteristics of gliomas under different IDH states
were compared, and the diagnostic efficacy of each parameter was evaluated. Results The age, tumor
volume, tumor parenchymal volume, and peritumoral edema volume of IDH wild-type glioma patients
are relatively large and have a high degree of enhancement. The ADCmin, ADCave, and NAA/CR values
are low, while the CHO/NAA values are high. In grade II-ll gliomas, IDH wild-type patients have larger
tumor volume and cystic necrosis volume, but lower ADCmin, ADCave values, and NAA/CR values.
Conclusion Conventional and functional MRI can predict the IDH subtypes of glioma patients, especially
in predicting the IDH subtypes of lower grade gliomas, which has important diagnostic significance and
can be used earlier than pathology to assist clinical treatment planning.
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1.2.1 MRIE FMRFIEEEIER 3.0T Philips MRE HIRIE
%, TEMMRIT. 138, DWIKk MRS #FE, HESHNT:
T1WI: TR2000ms, TE20ms, T2WI: TR3000ms, TE80ms;
T2-FLAIR: TR8000ms, TE120ms; DWI: b{&E0/1000s/
mm’, TR2900 ms, TE 84 ms; FOV 230mmX185mm, EE
=5mm, ZiaE=1mm, i%ﬁﬁ?ﬁﬁ%m?ﬁ%u\ TR IR
fir, FHEEIZN ARG LB R L, 'H-MRSIEE R
BRoPRgs AR, S %%AE: TR2000ms, TE144ms, FOV
200mmX162mm, EEA/NA 10mmX10mmX10mm, =
B X 8EECEE M AR BRI A/ NHITRE,
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®
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%, SIMRSEIG#HITERE, ERER EEERNMEX, MEN-
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A579(49.59+10.72%, 55.91+11.38%), P=0.043, #&7=IDH
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IRIBRR B D R B4 B E 9D N IRAR R BB I K IV R [
&, HRLrGGERE34f, BH17H, LE174], IDHRTESE
SRR FREEENTIYERSF9(48.6319.91%, 45.90+19.26
%), P=0.545; IVREKBE366I, Bi236], 136, IDHRZ
RS4RI RENTERD S /(53.36112.62%, 56.64+12.31
%), P=0.184; EFRHLHITFERN(P>0.05), W&

&1 2EHH
bagi| IDHRITRS Gk 451 TIER(F) t/xY& P@E
5 z

BEEEE IDH+ 36 19(52.8%) 17(47.2%)  49.59+10.72 2,076 0.043
IDH- 34 21(61.8%) 13(382%)  55.91+11.38

LrGG IDH+ 24 10(41.7%) 14(58.3%)  48.63+9.912 23564  0.545
IDH- 10 7(70%) 3(30%) 45.9%+19.261

V4R IDH+ 12 9(75%) 3(25%) 53.36+12.62 2775 0.184
IDH- 24 14(58.3%) 10(41.7%)  56.64+12.319
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EMNEREE, DHRTDEKFLEREENRHEAER LA
(44.81+23.91cm’, 63.19+28.94cm’), P=0.015; FEFHZBH
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2.3 DWIRMRSEBFRHED T 3T BENDWIRMRSE KT
EAE, 24 MEROIKAIADCE(ADCmin, ADCmaxMXADCave
fB). XB%I(NAA/CR. CHO/CRKCHO/NAALLE, £RETR:

FE7061EES, IDHEFERABERNADCmIn. ADCavefE
NAA/CREMRFRTAIA, CHO/NAAESFRTAA, ELrGGE
Zh, IDHE4E R BERADCmIn. ADCavefE&NAA/CRERTF
RLEH, ENVERKFBEES, IDHFEEEBEHNAA/CRELR
RLARE, W&R3
2.4 ROCHIZ T RIELAREGRIE, WELRITFEENIE
WREHIROCHLZ, DRI TUNIDHA B ESRYE, £RE
. TOBIARREIDHD B R B E E B FESE. DWIKMRS
ZBLEHMAUCEDF A 0.678. 0.685. 0.714. 0.562. 0.775.
0.695. 0.724. 0.799, CHO/NAAXIDHA B BB ESHNIZ TN
BE; LIGGEEPIDHEA R NRTHERFBEESSHWAUCE
28140.773. 0.812, 0.788. 0.744. 0.711, ERETIFIFIA
FASTLIGGEE IDHD BT BE R = o

22 EHAMRIEGRED T
B B t/xY& PE LrGG t/x“E PE IVEKREE t/xE8 P&
IDH+ IDH- IDH+ IDH- IDH+ IDH-
BRI AR (cm?) 448142391 63.19+2894 2507 0015 423842498 72.67+29.13 -2669 0013 484%2097 59.05+2879 -0877 039
RS RRER AR (cm?) 3527+1934 4848+1936 2452 0018 3324+2031 4803%17.83 -1715 0098 37.04£1407 4867%2056 -1356 0.189
BETIFBEAKFR(cm?) 95441047 15.10+1724 -1437 0157 9.14+1050 24.63+2154 2562 0017 1139+1168 1093+1376 0075 0941
A KBRAR (cm?) 5303+5042 80.64+4823 -1.998 0050 39.78+3450 49.08+3572 -0612 0546 67.9414454 944444726 -1258 0222
MESAREER(<4.5cm) 2261(61.1%) 206i(588%) 0193 0.848 17(I(70.8%) 7HI(7T0%)  0.047 0963 5FIAL7%) 13MI(542%) -0.629 0494
(>4.5cm) 14f5(389%)  14(41.2%) THI(29.2%)  3f51(30%) T6I(58.3%)  11f51(45.8%)
B 2384 0020 -1181 0246 0745 0462
TE 8151(22.2%)  4f5(11.8%) 8f5(33.3%)  3f5(30%) 0 1451(4.2%)
ZERL 13f1(36.1%) 6f1(17.6%) 121(50%)  3f1(30%) 151(8.3%)  3f(12.5%)
PR3’ 15f(41.7%) 24%1(70.6%) 465)(16.7%)  451(40%) 11f1(91.7%) 20f51(83.3%)
23 DWIRMRSEAIEL
S o t/x* @ PE LGG t/x48 PE VLR IR t/xY& P&
IDH+ IDH- IDH+ IDH- IDH+ IDH-
ADCmin 0.925 3.143 0.003 1.337 1.044 236 0031  1.058 0.852 1269 0.222
(X103mm?/s) (0.68,1.96) (0.62,1.35) (0.99,1.87) (0.65,1.35) (0.68,1.96) (0.62,1.12)
ADCmax 1.346 0.929 0.359 1.570 1346 181 0089  1.340 1.346 -0.019  0.985
(X103mm?/s) (0.86,2.45) (0.71,1.58) (1.22,1.98) (0.71,1.58) (0.86,2.45) (1.00,1.41)
ADCave 1.101 2383 0.023 119 1.042 2212 0042  1.196 1.042 0.761  0.458
(X103mm?/s) (0.76,2.21) (0.68,1.43) (1.11,1.87) (0.68,1.43) (0.76,2.21) (0.75,1.27)
NAA/CR 0.737 2402 0.025 0.971 0576 2331 0.050  1.530 0.896 2920 0.014
(0.35,2.30) (0.18,1.93) (0.35,1.72) (0.18,1.08) (0.68,2.30) (0.58,1.93)
CHO/CR 2.636 -1.136  0.268 1539 2201 -1497 0153  3.126 2.823 0308  0.764
(1.09,4.57) (0.96,6.91) (1.09,3.11) (0.96,2.89) (1.65,4.57) (1.08,6.91)
CHO/NAA 5.284 2.086 0.048 1.59 11.103  -2.054 0.056  2.176 3.101 -1.025  0.327
(0.69,4.62) (1.80,21.59) (0.69,4.62) (2.08,21.59) (0.91,3.07) (1.80,7.41)
(2] (25) ) (>0)
EZA—EZD B HHIROCH 2. 2A-2B: ¥ AL BAE. DWI KMRSY 5] 7048 i S5 78 B 5% IDH AL B9 ROC | 255 2C-2D: ' L EA% B 4E . DWI MRS B LrGG 2 = IDHA A 8

ROCH 4.
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