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ABSTRACT

Objective To explore the application value of magnetic resonance imaging (MRI) radiomics in assessing
the preoperative grading of glioma. Method's A retrospective analysis was performed on the 50
patients with glioma undergoing surgical treatment in the hospital between June 2017 and June
2020. According to the pathology of central nervous system tumors, they were divided into low-
grade glioma group (grade [ -1I, 23 cases) and high-grade glioma group (grade III-IV, 27 cases). All
underwent diffusion-weighted imaging (DWI) scan and quantitative analysis of transverse T, fluid-
attenuated inversion recovery (T,FLAIR) to observe imaging characteristics. The signal intensities
between the two groups were compared to calculate apparent diffusion coefficient (ADC), distribution
diffusion coefficient (DDC) and stretch factor (a). Taking histopathology as the "golden standard",
diagnostic value of DWI, T,FLAIR and combined detection for glioma grading was calculated. The
receiver operating characteristic (ROC) curves were drawn and the area under the curve (AUC) was
calculated. Results In the 50 patients with glioma, there were 23 cases with low-grade gliomas and
27 cases with high-grade gliomas. In DWI and T,FLAIR examinations, ADC, DDC and a values in high-
grade glioma group were all significantly lower than those in low-grade glioma group (P<0.05). The
diagnostic sensitivity and accuracy of DWI, T,FLAIR and combined detection were [77.78%, 76.00%
(Kappa=0.517)], [88.89%, 84.00% (Kappa=0.676)] and [96.29%, 90.00% (Kappa=0.796)], respectively.
AUC values of WI, T,FLAIR and combined detection in the diagnosis of glioma grading were 0.758, 0.836
and 0.895 (P<0.05). Conclusion MRI radiomics is of great value in the differential diagnosis of high-
grade and low-grade gliomas.

Keywords: Magnetic Resonance Imaging; Radiomics; Diffusion Weighted Imaging; Glioma,; Preoperative
Grading Assessment
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1.1 —fg%E EFIEHHT20174E68 F20204F6 B EARIES
FARBITHRBIBEESG, ANITE: TERRBIZEER
Y, ZENFBFHEWS; RE0FERITOWIFITFLAIR
A, MRIRER2ARNITFARTY, RHERTE, HERG
. aHHEHMRBERE, aHKCEMAAEmE, MRIE
BIEoIhF™EE, MRSIZIBEK, MRIREETE, RIE
2015k PE IR BE R AR BB SAriElm BB ED A
RRFNREIBA( 1 ~114R%) 237 SR BB BB A (I~ 1VLR)27
Blo REFNRRIBEEN25~75% , FIYEHS(49.3516.56)
%, $B106l, L1361, HIRI~5NE, FI9HE(2.6310.51)
N, BT K14%), KM, SRR RBEAFEKR26~T5
%, FYE(50.07£6.42)%, B13f), &L14%), HiEl~61
B, F¥9mi2(2.6910.57) N8, HAIILK17HI, VL&10fl,
HE—RARNTEEZER(P>0.05), SARELERICEEZERS
BT,

1.2 5%

1.2.1 MRIFHEIEERSE F/H1.5T MRIFHENI(MRT50,
BRHBSAE)REFFERRBEEATESGR, EXAHE
HREBIFEDWI. TN (T weighted image, TiWI). T,
A& (T2 weighted image, T.WI)KT2FLAIR, 33i%ER4H
fii, AFCEEEMBEIRNIGEIK, HBSHLE:
(1)DWI: TR=3000, TE=89ms, EE6mm, E#18, 4
[£192 X256, MEF24cmX24cm, BHEIREL, (2)TiWI:
TR=1500ms, TE=24ms, BE6mm, E%18, BiEE
1mm, %EPE224X320, MEF24cmX24cm, HExE1. (3)
T.WI, TE=102ms, TR=4600ms, BE6mm, E#£18, Eial
EElmm, %EF224X320, fEF24cmX24cm, BEHRE L,
(4)ToFLAIR: TR=8000ms, TE=165 ms. EE6mm, EialE
1mm, E#k18, 192 X256, fEF24cmX24cm, HEHX
1,

1.2.2 MRIB#%53 8] EABITK-SNAPE 4 (www.itksnap.org)
XFITMRIBGRF B9 El, ERREDWIEG D E R
X (region of interest, ROI): REBREBUFIENNE, FEREK
Xig ikl & Z B ZN ) ERMFR, NEMFRIREXIEHN
BE, WNHEHRSHBIRBYF N E. DEROIBY N FEEEF M
B, BETS55%KX, RAMATLABH4IREYROINFE L XA
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FHIE, MEhSIgsamE AmE R R T AR TREKIATERL
IEHRNIRAE, UshASIERiLEN EARKRRARESL
BRELRRBUHERBE, ERESEEEENIEERLE
RERERS, FTFEMBEHI@ROI

1.2.3 DWIFIT.FLAIREG DT R #RiB AL I8 B FAMATLABER 4
1R EXDWIEGFI T FLAIREIR R ROIN AR BB X I HE, ¥
SR A BDESEEEE90s/mm?. 100s/mm’F13000s/mm’,
HERNE, BEI3MFAEEMEROIKESBEITENRKEA
#(apparent diffusion coeffcient, ADC). 9% B AR
(distributed diffusion coefficients, DDC)AMIHI{BEAF(a), F
ENEHIYME,

124 ARFHRIBOT BAPREPKRFEMBARHITEN
AEABTE, fSHERANEEERER, TEMETM
REERAPALRERS. RIFE2015RFPE PRI RLERER
B SATIERmETOR, U1~ I HRAREINREE, U
I~ VR NSRS R EE,

1.3 Bt ¥ A% FASPSS 2.0t ZHEHTHIED
W, HEZHFA (x ts) KRR, ARERFAWELRIR
IR, DBTEDWIRITFLAIRIS B R R 58 4R B A9 SR
E. fFRUERERE, RIAERIERF Y (receiver operating
characteristic, ROC)#iZLiT{EDWIFIT2FLAIRIZ U iR R 4K
FBMNE, LMP<0.05IANERBERITERE N
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2.1 REEARFIMRIEZGERIT BREBMRIEERINMER
BARFRAMERAENEGRT. DWIEGS, HEDEN
N~NVESENREEDRRS, WEL; THHRENRI~1EK
HER B BR BB ASAR ST, RE2. TWIEGT, SRR
FREL AR KIMES, HIEAE SR, LRERIBE,
WE3; RENRFBESLIZRYY, WEREDHERUS
SRYAEN, TWE4L, T.FLAIRE®S, SHIKFEAS
KEIRBESRE, NES; RENBREBEBUKINEE
ESEABLRIEERESRKIBERS, NEG,

2.2 FERFIRREANIDWIBEFT,FLAIRSEELE EDWI
MT,FLAIRKRE S, SRIIKRFEHAADC. DDCHaENEE
R FRBIIIEEA (P<0.05), WE&lo

®1 FREHREREDWISEMT,FLARSHLLE

S KR BIRR B R 4A (n=23) SRR BB 4 (n=27) tE P{E

DWI ADC(X 103mm?/s) 0.93+0.14 0.65%0.17 6287  <0.001
DDC(X 103mm?/s) 1.20%0.25 0.7940.23 6.036  <0.001
aft 0.9240.07 0.8140.06 5985  <0.001

T,FLAIR ADC(X10mm?/s) 0.96+0.13 0.68+0.19 5972 <0.001
DDC(X 103mm?/s) 1.2440.27 0.8240.26 5593 <0.001
afg 0.93%0.09 0.85+0.04 4166  <0.001

23 DWIBRERERBLEREB URELERA “£iF
E, BREMNRBBERN “inE” BE, K545
BREEER “SiE” A, DWIZHIBRE. ERER

77.78%. 76.00%, PFAMFUNENT7.78%, FRMFUNERN
73.91%(Kappa=0.517), W#&2,
2.4 T2FLAIRBEIBREREREBLERLB T.FLAIRIZ T8
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E. H&HE}88.89%. 84.00%, PAMFNEHNS2.76%, A
MFUNE785.71%(Kappa=0.676), &3,

2.5 DWIEXAT,FLAIRBEGRE RERBLRLEE DWIEKE
ToFLAIRZMIEURE . HAME96.29%. 90.00%, PR
M{ES86.67%, FBMEFAM{ES95.00%(Kappa=0.796), W
®4o

2.6 DWI. T2FLAIREMRERZMRRM IR E ROCH
rILEDWIL ToFLAIREBIGE R ISR BB A RNNE, 4
£, DWI. ToFLAIREGRERIZER BB DRI TER
(area under the curve, AUC)%%790.758#%10.836, DWIEX
BTFLAIRIZEIR BB D KAIAUCH0.895, EERIEIZHIMEE
(P<0.05), WETFIRS,

R2 DWIBERERSHRBLERLE
DWI “SFOE” FAME(N)  “EARE” BBIE(n) 2 (%) BRE (%) EE (%)  PESEFUNME (%) BRI FMIE (%) Kappaf&
BR14 21 6
73.91 77.78 76.00 77.78 73.91 0.517
[z H 6 17
83 TFLARESLERSRELERILE
ToFLAIR  “StpE” FAME(n)  “SfE” FBI%E(n) RE (%) BURE (%) YETREE (%) BRMEFIIE (%) FR M4 FRMIME (%) Kappaf&
PR 24 5
78.26 88.89 84.00 82.76 85.71 0.676
BRI 3 18
RADWIB AT FLARBGRERSHBLER LR
DWIBX&T,FLAIR “EAnAE” BAME(n) “SFRE” PAME(N) BHRE(%) BURE (%) HERE%) PEMTUNE%) BAMFUNE%) Kappafd
PR 26 4 82.61 96.29 90.00 86.67 95.00 0.796
PR 1 19
(1] (2] o
(4] (5] (6] (7]
|5 DWI. T,FLAIRIZ KR B 45 T 4 {8
o AUC 95% Cl P Bl ZF R RE, DVIEG, RES;RIVEA, BEREABEGLFAE. B2 5K
% v 5% B, DVIEMR, MEAGIA, BEAEDRYE. B3 ZF-HBRFEE, TNER,
DWI 0.758 0.619~0.898  <0.05 WESRIVE, MEABLAL. B4 AFTNREE, TVIEEG, BEIRIIL,
MEASHE BN, BS ZHWRFE, T, FLAIRE%, HES;RIVE. B6 &HHt
T,FLAIR 0.836  0.714~0.857  <0.05 iR E, TFLATREfG, wEARIIER, BEBLRAREESALAERY. BT
S W P Y 2%
B 0.895  0.793~0.996  <0.05 VL. T FLAIRYS B 7 4 SRROC 2.
Ty, HIMMEMBEDWIFEARSHE, SHEMMRIZGEGR T
35 i SHER B H B & B AR B #7431, TLFLAIRZEEFIMRI

RARBERETFHE AN IREE RS 1M
E, MEARSKEERR, EarAReRE", A8%
BRi6E 2 BRRRESHAART SR “Smg” , 8i%5
EREOINKRT, BREIEN LR EREIMES LS
ZWES, RETEERBBATSRISUFIRAY, MRI
EREEZHMART D RPEBNEGIESE, EHNDWIE
DA RAR KRR S F IR ERBRERD. BRER
S B9 AR R A 5 S BUR AR KD FIRBORE & £ LM
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B, AIARBREAREIZHORIEHRSE, BREE—RK,
FEEMALMEMRTALTKDFLZRHEESK, MEMLR
THRZRBEEK, EEeKEREBEERIE, TEHDWIF,
HEKSEAKYENDES, BUKH™, ETFLAIRES
B, BEKERES, EEKESES, NTERXDHEEK
MEEAK, AT EMDWIIERFES KL PHRE, 4
RTEDWIFITFLAIRKER, EEIFREEKFIRRBAHR
YIZEMNES, EXAESAbENEMLE, SINTDDCE
MaER NS 3 R MADCEESE D HIERNES TR
WARY BREN. BFEBERT, &3ESHNKEE, EADC
. DDCEMaEHRE. MREEHRET, SRIRFE
ADC. D. f. DDC. afBEFREFIREE, SAMARERE
x—2, REASDWIST.FLAIREBERFBEART D RILEH
YEBEFHINAM R,

AFAFIIDWI. TFLAIREIHIGE K2 DWIBF & T.FLAIRIE
BPHICHEBRBERG#HTKappa—BIMEDF, HPFTE
THRE., BRURERYE, ERETMRIFEGFHERSH
BRE. BRUNERYE, SAARBERN—XERES. #
— > RAROCHZAIIDWI. ToFLAIRKDWIBSAT.FLAIRIZHRAR
BRI ENEHITON, SRER, DWIEKSTFLAIR
PR BB N R BIAUCH0.895, BAZEFDWI. ToFLAIRE)R
SBEMAUC, WHEADWIBEATFLAIRM KRB A REEREZ
W3 EE, FLAIRUKFREEERRBEEMBOSRLAE,
BRIERINRFABEETEEMMBIARNE, FHEKLE
LR BIRIAY, EFRADWIKRE RIS LI § MMt RHITH
IE. MFLAIREIBS5DWIEEFTERMBUNEIMELXIHE
BEESEALRFAENIEHTSR, BFFXERIKRE
5ERIREEHITENY, BEEHRERER, FLAR
FIETERENKRAE LEERENIHE. HRE. HH
EMISHREE. ¥RERRAN, EAUBKEMGEHE
BKEERGEZESHEBERNMRIEE IR SR REARRT
FEERY, AEREFNNANE. U LERE5XMRLERE
D=, BERNRDTEES KA RAITBRTFLAIRMSIMIE
MRIFZZIERXIT K B D RIZHNERTORE X, GBE
g AEAEFITEANHAR.

22 FFrRR, DWIFNTFLAIRIZUT K BB AR BT D RITE—
ERIZENE, BLUDWIBEATFLAIRKEE N EMMRIFARE
HIZHNEED. BEEXARNHE—T RN, REBMRIF
BEARSAZMERF D RIREEZENENEE.
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