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Diagnostic value of multimodal magnetic resonance imaging in grading and
Subtype of meningiomas
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Traditional Chinese Medicine ,Xi’an 710021 ,Shaanxi,China)

[ Abstract] Objective: To analyze the diagnostic value of multimodal magnetic resonance imaging (MRI) in grading and Sub-
type of meningiomas. Methods: A total of 98 patients with meningiomas were reviewed. They were divided into benign group (n =78)
and malignant group (n =20) according to the pathological examination results. All of them underwent conventional MRI scan and mul-
timodal MRI examination upon admission. The multimodal MRI parameters [ apparent diffusion coefficient (ADC) ,local cerebral blood
flow (rCBF) ,magnetic sensitive signal intensity ( ITSS) , N-acetylaspartate (NAA)/choline ( Cho),NAA/creatine ( Cr), Cho/Cr]of
patients with benign and malignant meningiomas,and patients with different subtypes of benign meningiomas were compared. The diag-
nostic value of multimodal MRI for meningioma classification and grading were analyzed by receiver operating characteristic ( ROC)
curves. Results; The ADC,NAA/Cho ratio and NAA/Cr ratio of meningiomas in the malignant group were lower than those in the be-
nign group (P <0.05).The rCBF,ITSS and Cho/Cr ratio were higher than those in the benign group (P <0.05). The AUC values of
three-dimensional arterial spin labeling (3D-ASL) , diffusion-weighted imaging ( DWI) , susceptibility-weighted imaging ( SWI) and
proton magnetic resonance spectroscopy (' H-MRS) for grading of meningiomas were 0.723,0.735,0.777 and 0. 870. The AUC of com-
bined diagnosis was 0.957. There were significant differences in rCBF,ITSS,NAA/Cho ratio, NAA/Cr ratio and Cho/Cr ratio among
patients with different subtypes of benign meningiomas ( P < 0. 05). Conclusion: Multimodal MRI is helpful in clinical grading and
Subtype of meningiomas.

[ Key words] Meningioma;Grading;Subtype ; Multimodal MRI; Diagnosis

G PR e — e O RS L R A R, R A I A R R R BB BT RUR YT S
AN R 13% ~ 26% , Ao ME R R A W SBURF AT ST ae L ik R K
L MR R o B, HL R R R M R ARG (WHO) SRR 4y T LT M2,

EE£TE: P E S0k B (2024SF-YBXM-085)
TEEBN: HEL(1987 - ), &, FIREN . E-mail; jxxzfkh@ 163. com
BIWAEE: MR, E-mail:qingwen309201@ 126. com



H40 % 56
714 20254F6 J]

JIldt E Z Bz = 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 40 ,No. 6
Jun. 2025

Forb T 900y R NG PR A8 A R R X 52 i PRV
S RCRBYT 5 I T2 i 988 TR 7 A P ik I 9 i 0
ARG BA—E 2 KR, Bl &8 AR AL . A
IFi i JE 96 7 250 0 B in 22 A AL, B4 PN B B L ST 4
IR T2 TRV KSRV A SR N B3Il
i BB AN AU A ) 24 A7 D 7 AT AE 22 57, 7 T KGR
97 7 2RO F8 35 TS 52 W 45 D T R RS AR R I
M Xof i B 988 3 4 43 TR 1) B S A B T I IR YR YT
S E DL B UG . B IR R AR 1 K
J& Rt i ( MIRT) 32 7 B8 i PR % 9 12 W 1) = 22
JrlZ—o MRI Al $ b i aff 1) Beb o o2 o2 | 45 fiE 25 45
BH P 2B MRIGE i 456 2 g 80K | ig
BETE O a B R A5 S, A BT R A S b
TG FSS980 1 43 % 5 40 YL LRI R 2 B4 MRI A2
i BES 98 P 114 B2 22 46 Hp T B0 12 W, T L i R 1
IR oy RIPEAS 2 W T A PR o A HTSE B TEIR
TF 2R MRI 75 ik 598 70 905 73 B0 v 9 32 Wi 1 {EL o

1 #ZREFE

L1 —RREs

PEH 2021 4F 1 7 2 2023 4 12 A P56 K2 [t
Ja B B M B 98 1 i 15596 £ S F X 4, AR
PRSI Sr 20, WHO 1 2088 3% 78 i, 9 A R M4
WHO I 98 14 A W 284 6 4], 2t 20 {44
AEVEA . o T g0 B8 h2F 4 36 i, A f2 Y
30 4o,k RS 12 4515 11 2% A6 249 Sy A St Y i JE O
I 2% 52 5 ¥ Sy ) 22 7R i R o A F 5 28 8 I s 2
IR DU A . N ARRHE: (1) B3 A6 G
REIRS bR HLEAT WA A G B2 T 45 R 5 (2)
W > 18 %5 (3) A Z B F VORI 588 (4) Tk
FARL . HEBRARE : (1) AR BT AR g
A4 (2) BEA MRI KA 25 RAIE; (3) MRT B4 i
EEH ; (4) B I HACEEME .
1.2 A&
1.2.1 ZHAMRI&E: RPETT 1.5T 8 &
FIH 3. OT i 24 43 4 A S H A Sk £ B AT A A
T M P HJ H#, TIWI(TR/TE =2 000 ms/9. 3
ms) ; T2WI( TR/TE =3 000 ms/100 ms) ; FLAIR . TR/
TE =7 000 ms/90 ms, 2 F it [A] 2k 2 220 ms, = 4E35)
ik & E#nic (3D-ASL) : TR/TE =4173 ms/10 ms, |2
J£ 6 mm,FOV 230 mm x 182 mm, 5 4 64 x 60,
PR HOMBUR AR (DWI) #9484 : TR/TE =5 000 ms/
103 ms,b (HIZFE H O 11000 s/m2, FiRKEAEEE
5 mm, 28 1 mm, G [F 256 x 256 ,FOV & 200 x 200
mm B EUEIM AR (SWT) 94 >R ] 3D-FLASH,
TR/TE =27 ms/20 ms, #i¥% £ 15 °, Z/E 2 mm, F

A, AEEEE, LL0. 1 mmol/kg .3 mL/s A1
Gd-DTPA . 3t 4% & % 1% ('H-MRS) + B 55 R Ji]
T2WI-3D &5 49 4% 31 5 & % L , TR/TE =3 200 ms/
400 ms,FOV =250 x 250 mm, )2/ 1 mm, 4§ 256 x
256, sE N SE UG R CSI AR HH, 250 TR/TE =
1 700 ms/135 ms, &% 10 mm x 10 mm x 15 mm,
1.2.2 HBRLES 2/ B AA SRR B ER
FIRBEA XS MRT EIREAT 6 A Ao A7, 40 2R A A )
B0 R, U5 2o 13 o IO 3R 3R P 81 S AL Ab
A, 3R 3D-ASL Th A% 181, T 3l it IO % i X
(ROT) , 04 fit g 4 22 1M ek (TBF ) 55 % 0% b7 437
I i 3k ( CBF ) (B, o Jif g 2 4% oK, B 3 AN JZ AR Ry
ATl ROL, A4 ROT 3531 I i 3 Yk I ICF- S (B A g 45
R IFIHRF-Y) 1CBF = TBE/CBF ; DW A A 504k % i
ZEWCEM L TAEu, SRR MR B R £ (ADC) F1R,
VEFENE AL ok Ak B B B A9 J2 T, 7 ADC &R b 2 ik
ROT, Hrp 22 g kb 38 > 720 11, ) 1) 1] s O 4 748 IR 3
SR, L 1 ADC fH . SWI G G BURMR 5
SR (ITSS) BEAT 70 #r, 2 TH] 6 5 O f /N 5 #52
(MinIP) B4 b MRS S B 2 )2, WFAG 1TSS 54453
H0.1.23 % A5 50 TMRAF S 1 ~5 A risgeik
RA5 5 6 ~ 10 i/ ZAREAE 5 B ad 10 A fi/Zeik
A5 5 8RR A5 5, 1TSS 4540w , 15 5 #sm , Hovp
ZIR AL 1TSS 73 G MU v 9, et IR it R R P Y
ITSS 434% .' H-MRS 3 BUR AL 525 X 9 ROT, #3045 X
BN £ T K T4 2R (NAA) H % (Cho ) | LR
(Cr), 3315 NAA/Cho . NAA/Cr,Cho/Cr,
1.3 MEIEHR

(1) B 2RI 2 i JBERE S8 5 2 R3S MR 2
B (2) Z B MR 25800 il 598 53 2 10 12 W 18
(3) A TR B i A0 7 A 1) 22 B 25 MRT 2485 (4)
A Jk 55 5 091 5 AR~ R AIE o
1.4 ZitZF5H

K SPSS25. 0 H {4 % B R 47 Ak BE 5 43 #r
HEREBAFGIESSM AT 250, M (x £5) R
N, PRULIA] L BAT A S AR AS ¢ G4, 22 20 8] e Al
BRI R J7 22 40 M, 3 — 20 PEP J3 Aok ] SNK-g £
5512 W o {5 % 1 32 1K AR F¢ ik (ROC) i 2k 7
Br, B AUC WWHCR ) Z K556, P <0.05 HZEFA
Gt E

2 HR
2.1 REAMBEHAMREREZES MRISH
b &

N H B I R X ADC { .NAA/Cho NAA/
Cr i F R PE4 ; xCBF (ITSS  Cho/Cr & T R P41, 2=



LR, N RS AR AR X ik R 23 45 23 B Y 12 W

715

FAGIFRE (P <0.05), WL,

2.2 S MRI S#xd i 278 5 RS E B

F1 REAMTEEMEESEE S MRISEILE (v £) ROC i £ 4+ 7 . 7%, 3D-ASL, DWI, SWI,'H-
ZH Al (n=20) RYEA(n=78) off PR MRS S %V Jili B8 2412 W (8, BLEBK 5 12 T 09 4
1CBF 2274070 1.65:0.49 4597  <0.001 (5 F MBI (P <0.05), W2 %A1,
e ) SR s s w0 S
NAA/Cho 0.1420.04  0.17£0.05  2.484  0.015 ANTFL B Ji 5 96 1 B A8 # rCBF LTSS NAA/
NAA/Cr 0.20£0.06  0.25:0.07  2.32  0.021 Cho NAA/Cr J Cho/Cr K V- L HE, 22 52 A GLit 4 7
Cho/Cr 1.96 £0.52 1.60+0.47  2.990  0.004 X (P<0.05), W73,
#*2 HEEMRISEMKERESRASEHNE
Ei=E7N AUC A Z {8 P1H R R W (E BUESE (%) FRE(%) 95% CI
3D-ASL 0.723 2.851 0.004 0.455 1.87 75.00 70.51 0.624 ~0.809
DWI 0.735 3.214 0.001 0.456  0.72x107° mm®/s  50.00 93.59 0.636 ~0.819
SWI 0.777 5.174 <0.001 0.505 1% 80.00 70.51 0.682 ~0.855
"H-MRS 0.870 10.072  <0.001 0.680 - 95.00 73.08 0.787 ~0.929
B 0.957 24.596  <0.001 0.823 - 90.00 92.31 0.896 ~0.988
Uit AT 31 T2-FLAIR J3 31 b A2 95 & 2 F = 05 5,
5% UL VR AR 5 K s IO i 2 52 Hs 5 JC IR U 6 R
H TIWL 5 50 il o7 5 kb 2 FEARAT 5, )9 81 T2WI 4R
s {37 71 D DA 3 5% RS 5 5 R 0 40 P 81 TLWL S 3
z CEEE DA N AP /N VAR TAZNY L =BT S E < R
i : = A, SRARAE T UL fili JI5E R AE 5 CT P49 b 67 28 73 i B 522
W ER R STRE BB 3L A ILBE RS 1L s MRS 1
0 0 : 2(; 20 e(g _-;6\% 100 G 7H 2 Cho WeMEEy , A JLUTH NAA, T JL 8 X Lip
100-fe52 % W, PR SR (/NI IR ) < 25 5 EH S R i S A g
1 & MRI SH MR S RIS E M ER ROC 2k

2.4 H2 BN RR R B R 1R AR
WG 1, 2,65 %, /N R B R DX R
MRI %755, JC g 17 1 A1 51 T2 WL Jaly 32 5 AE: 52 A g

55, g al WH e {5 5K bty S8 DY i = 52 5 IR

SR BURHE AT A G R (WHOT 2% ) . fo 9% 2H 1k 45
F.EMA (4> +),CK(pan) ( - ),GFAP( - ),Vim-
entin( + ) ,PR( +),SSTR2( fi4t +),S-100( - ),
STAT6(%5 + ) ,0LIG -2( -),Ki-67(3% + )., Ul
& 2A-],

xR3 AARMEMBEHETELNSEAS MRISHLEE (x +5)
ik 1CBF ADC 1TSS NAA/Cho NAA/Cr Cho/Cr
S48 (n =36) 1.56 £0.46 0.93 £0.22 1.21 £0.13 0.18 £0.04 0.22 +0.04 1.42+0.19
Py B (n =30) 2.37+0.717 0.97 +0.21 1.25£0.19 0.18 £0.05 0.24 +0.03 1.62 £0.227
PER (n =12) 2.08 £0.62%7 0.91 £0.12 1.35+0.15% 0.14 £0.03Y?  0.35£0.097? 2,11 20.479%
F A4 15.670 0.491 3.517 4.402 33.948 27.977
P <0.001 0.614 0.035 0.016 <0.001 <0.001

DOP<0.05,5 4+ 4 A 42 ;P <0.05, 5 A AL A LA,

W 2,40 ,59 %, Ao R B O I R . MIRT A
AR TR 07 4 A F ) T2WT il 57 5 AL 52 98 2%
e, LB R AR A 5, 28 3 M0 ik % 52 s, vh 46
LSRR, SR T UL BRI AAR 32 T 5 7 81 TIWT T 51
ik SR AR ARG 5 O W BE ARG AR 5 5 )7

F T2-FLATR J5 51 il 32 95 kb 22 IR 24 B & 1 o, N DL
BERARARAF 5 s DWI e 51 g k52 48 88 9k 18032 R A g
F 7 s IR WA AR 51 TTWT 38 g 459 18 b 37 L 9 IR A3
JEEAR AL S s i B B B A A g5 Ak, A AT L BE
ARARAF 5 J0 s A X, T AR A2 ] DL Jl 58 R AL o g B 45



A0 Ee JII L E F B3R ( http ://noth. cbpt. cnki. net) Vol. 40,No. 6
716 2025 4F- 6 H JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE Jun. 2025

R(ZEmn) S5 HEVE S M e AL S R 55 +),SSTR2( +),S -100( +),KI-67 (4 4% + ),
i PR B (WHO 1 4¢) o i 4l 45 2R : EMA OLIG-2( - ). MLIA 2K-S,
(+),CKJ"(-),GFAP( - ),VIM( +),PR(#4%

B 2 B R i BE R AR 1 & 1R FE4FAE (HEX100)



20 R A T AR AR X i R 0 4 -5 23 B 1 32 W {1 717

3 it

I PR SRR S oA R 22 R G R R LR, BB
2 S5 9 Mo AR S B R ke IR M AR R 2 A L
JC W S IR 6 300 T B LR A o AR A LU
R MR 2  (HA A3 o 3 ] i e o B R AR
TS o DO At XoF i SR 3 2 43 Y ) B4 5 9000 % i
PRIGYT AR B4 S0 A . R R 2 e 2 )
(1 4 AR o Ry s BEAG A (H X R R B — e i,
Te T8 B A I R X i 98 8 s 1) 12 W R H
MRI 34, H B 450 S o HF o i A5 3, 76 I
R 2

MRI $ AR 7, 3D-ASL £ ARz b ic 2 bk i+
HEAT = AP AR Bl S A A R Ak B R A i
I3 OV A B, T Tl AR AR EL A T2 LA A
F 3B 7K 43 T 1 Sk o T X L D R — R R R
WEFEF AR . DWI 2 F ff 4R SRR 00 A2 5 R, 8
KA B B R B AT A4S ) ADC {H, 5
BN 9 19 O B AR PG . SWT 3 B e 4 4
e I L i Bk T AR A ) B ) U P AR Ak, AR
Jif g - AR AR 5 T SE k1TSS Jz e, A 38 fi 983 P 35 11
o RV 1 L L 7 N AN s A L 1
11 H-MRS () 5L A J5 B 9 % Ak 2 3 B R i R
B R A R Ak A % 3 R 3 ) 5 A S TR) L &
i [ E 7= A 0 A B A T 4 A BT 3, 5 SO R 0 7Y
3 S N e 1) 48 5 45 JRUBE S B AR Y SR A
T T T 2 4 i L 208 AR AR 2 A 00 P e £ 5 A
HEM R ARRSE S R B4 R T
[ X ADC B . NAA/Cho, NAA/Cr ik F B % 41
(P<0.05),rCBF ITSS, Cho/Cr & F R M4l (P <
0.05) . JH AT {2 rCBF 5 Mo iy A K B B
AHOG o R M R A A 2 18, ) i L 28 2 e e
T SR A8 B2 A, vCBF A X 5 AR 1717 A% P Py 85 93 A= <
T, X ] BB 20 0 4 28 M i, T A R I 0 AR
SRl JE AR SR B hCBF STk . 6T
ADC {H, WHO 1T /Il 9% 51| ) i B 983 A 4 T WHO |
GV oG R RE LA S R A A 9 R AN G A 1) B AR X
BN BRI T K 3 R ECRE T, bk A 2 I AR R 1
P ELAT 36 0 I AE D 2%, {HL 3 2 i A8 RT Be B 25 AL
FASHILI) S 350K 43 7 il I8 N 350 A9 5/ B % 44 52 3]
FHAS , ADC {EFEAIG, P L 8 4 i B9 F8 % ADC {2
PSR ACT o E  Ji ER R, HAE RK E R A
PR T B 20 21 4R 28 PR i, bR ) AR A RN 28
A e -5 B0 Ik 5 32 ) e 38 R IR, H g vl fE R GE
ik S, S B O A7 BHL L o Bk AR O 1) i 5] R
55O B AR A, Sy A R T i R R RT A AE S Ak sk

BTSSR PEITSS k5 S £ . 75" H-
MRS £ #r of , NAA J2& b 28 50 il 5 (9 br 725 4, vk
JEE S H BT 28 O Y S8 AR RN D RE RS 1 Cr TN
B TE I N AR X RS A AR, B AR S MRS iy
WZ B ;T Cho 3 2 AAHE T 240 o JiEE , HooK P 42 1k
T 240 L A A AR G, > A i R 5 B % s K
S S E S P R b ER T R G A R,
21 AR 3 B, PR 5 B0 Cho KRR T &7,
PR B K1 e 2H 23 AT R ok i IR JE L 28 o 46
ShAL R B NAA W FE RE AR, I 7E NAA/Cho
NAA/Cr J¢ Cho/Cr J7 Ifi, K X% M i JI5E 988 17 7F 2=
S KBRS i ROC 40 HT % #1, 3D-ASL DWI |
SWI,"H-MRS & Wi 3% ¥ i 5 55 /9 AUC g 0. 723,
0.735.0.777.0. 870, B &2 Wi iy AUC 3 0.957, H.
A2 Wi F 3D-ASL DWI . SWI % 'H-MRS iz
Wi 5 3 B Z A MR (5K -G N FH 7612 16 i A5 088 43 9%
J7 BB A B e

I PR M P33 A8 5 H 4% 22 o R TR M i g
JEAFAEAS TR B WA, AS [] W A9 B8 3 HyA 7 9 o8
WA A X B g e R RE T AR
WF5E & B, bR 25 DWI Z 4h , £F i 700 o 578 | P Bz 784 i
B gRd Ko o Y i B R = Fb IV AU B & +CBF | ITSS
NAA/Cho NAA/Cr } Cho/Cr /K L8, % 5 H %
2R (P <0.05) 2T 4 0 i 155088 40 Jif A0 40 it A%
B R AR AR, 22 AN B0 [0 BB AR HE S A
O R 2T 24 R 15 i 21 4 1) S5 5 P e R G R el 22 AR OB
2 A 2H B, O 288 0 A 8 R R HE S T IR IE K HL 4 i #
LA A h g R, ] WA MR I 5 5l P A
i FEE 98 240 PR 22 2 B T | (B A7 78 1 22 i S 1 B2 4
JL kL, 200 A2 B R HE B, e e AT il A sRAE AE (R
JERERP BRI AR TR A RN B R i R
[Fi) Jeg B2 il g, L HG B A ] Rl 2 2R PR A K
B RE 77, I AT GE B e A A ] TR A4 A0, AL ok R
T2 B AHXT RS 5, PR AR 2 A4S MRI S8R I b b A7
FE22 5 HA R SE tF e BURE A A B, 4% 35 4 B
A /D, R MRI Z800] GE 52 2 8 F MR R 1Y
M, RS T2 E R LT RR AR — g R 22 (A T
I IA Z2 B2 MR AE X Fili 65983 43 A1 9 %5 ) vh 2
A—ERRE L,

2 I, MRI 7 fini 5988 11912 W7 2 5] v 5 A B 4R
4k DWIL3D-ASL SWI J2'H-MRS % (1) £ 5 7%
MRI 12 W i B9 R A% Pk HA RAF (8, B R P A
IR SV AR (7% 6 1) B — o (L, (LA I R HET .

&% ik

[1] Wang JZ,Landry AP,Raleigh DR, et al. Meningioma : International



718

40% Ho
2025 4F 6 J1

JIldt E Z Bz = 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 40,No. 6
Jun. 2025

[10]

ZS F B 4k - http : //www. nsme. edu. cn

Consortium on Meningiomas consensus review on scientific ad-
vances and treatment paradigms for clinicians,researchers,and pa-
tients[ J]. Neuro-oncology,2024 ,26 (10) ;1742 - 1780.

Nislund O, Strand PS, Skoglund T, et al. Overview and recent ad-
vances in incidental meningiomal J]. Expert Review of Anticancer
Therapy,2023,23 (4) :397 - 406.

Maggio I, Franceschi E,Tosoni A, et al. Meningioma: not always a
benign tumor. A review of advances in the treatment of meningio-
mas[ J]. CNS Oncology,2021,10(2) ; CNS72.

Neromyliotis E, Kalamatianos T, Paschalis A, et al. Machine learn-
ing in meningioma MRI; past to present. A narrative review [ J].
Journal of Magnetic Resonance Imaging,2022,55(1) :48 - 60.
A B E PR ANRL 2 o e v 2 T 2 A I EOR T 2T
LRI (2022 Ji) [T]. A m & 5B 2 7K ,2023,39 (4) .
325 -338.

Raban D, Patel SH,Honce JM, et al. Intracranial meningioma sur-
veillance using volumetrics from T2-weighted MRI[ J]. Journal of
Neuroimaging,2022,32(1) ;134 - 140.

BV, 0 RLAE L IRFRAR , AF. M 2 S MRT SR 20 25 Il IR0 43
G T ] i [ I R BR 22 5 AR 2% 75,2023 ,34 (4) 1229 - 233,
266.

Kalchev E. Insights into meningioma visibility on arterial spin labe-
ling MRI; location outweighs size [ J]. Cureus, 2023, 15 (6):
€40204.

Iglseder S, Iglseder A, Beliveau Vet al. Somatostatin receptor sub-
type expression and radiomics from DWI-MRI represent SUV of
[68Ga]Ga-DOTATOC PET in patients with meningiomal[ J]. Jour-
nal of Neuro-Oncology,2023,164(3) :711 - 720.

Xu Z, Chen M, Zheng S, et al. Differential diagnosis of parotid
gland tumours : Application of SWI combined with DWI and DCE-

[11]

[12]

[14]

[16]

[17]

[18]

(Urfs HHEA:.2024 -12 -13

{EHE 5 & % : http: //noth. chpt. cnki. net

MRI[J]. European Journal of Radiology,2022,146:110094.

Gill SK,Rose HEL, Wilson M, et al. Characterisation of paediatric
brain tumours by their MRS metabolite profiles[ J]. NMR in Bio-
medicine,2024,37(5) :e5101.

Panigrahi M, Bodhey NK, Pati SK , et al. Differentiation between va-
rious types and subtypes of intracranial meningiomas with advanced
MRI[J]. SA Journal of Radiology,2022,26(1) :2480.

Cao T,Jiang R,Zheng L, et al. T1 and ADC histogram parameters
may be an in vivo biomarker for predicting the grade,subtype,and
proliferative activity of meningioma [ J ]. European Radiology,
2023,33(1) :258 —269.

Peer S, Saini J, Prasad C,et al. Utility of multiparametric pre-oper-
ative magnetic resonance imaging in differentiation of chordoid
meningioma from the other histopathological subtypes of meningio-
ma-a retrospective study [ J ]. Neuroradiology, 2022, 64 (2):
253 -264.

Liu L, Liang F. Magnetic resonance spectroscopy may help diagnose
sporadic meningioangiomatosis associated with meningioma: a case
report[ J] . Frontiers in Neurology,2022,13;912728.

Smith HL, Wadhwani N, Horbinski C. Major features of the 2021
WHO classification of CNS tumors[ J]. Neurotherapeutics, 2022 ,
19(6) :1691 - 1704.

TR, 32O TR B0EL , F BE T AR T R R R A A 7 AR
05 35 Ao B9 - B B A O DG SR R PR [ ] ol PR Ak 22 AR e
2024,21(2) :162 - 171.

TR AR bR AT I R AR R W £ R S R
SRR R SCLT ] I 20 TR BF 5T, 2023, 27 (33)
5304 -5308.

f& B H #§:2025 -01 -29)

HB %8 : xuebaocby@ 126. com



