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Comparison of MRI features between atypical and benign meningiomas
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[Abstract] Objective To enhance the understanding of MRI features of atypical meningioma and the ability of atypical
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meningioma diagnosis. Methods MRI data of 37 cases of atypical meningiomas and 288 cases of benign meningiomas confirmed by
pathological examination were analyzed retrospectively. The differences of findings including the tumorous size, morphology, location
and dural tail sign, tumor—brain interface, peritumoral edema and changes in the adjacent bone on MRI between both the meningiomas
were analyzed by the univariate and multivariate Logistic regression analyses. Results There were significant differences in the findings
of tumor size and morphology, tumor—brain interface, peritumoral edema and changes in the adjacent bone on MRI between the two
groups (P<0.05). The multivariate Logistic regression analysis showed that the bigger meningioma (OR=1.507, P<0.05) and unclear
tumor—brain interface on MRI were closely related to the atypical meningioma (OR=2.605, P<0.05). Conclusions Atypical meningioma
is significantly different from benign meningioma in the MRI findings, including tumor size and morphology, peritumoral edema,
tumor—brain interface and changes in the adjacent bone. The tumor size and tumor—brain interface are more valuable for differential
diagnosis of atypical meningioma from benign meningioma.

[Key words] Atypical meningioma; Benign meningioma; MRI; Features; Finding

i RS R 2 A o 28 2R 0 PP e UL RS 2 —
o PPN IR 9 16%~20%" 5 FL i )M i RS (WHO
1 90) 5 90%, T f& R4f 5 %P M s (WHO MTZ5) 17y
LUBITE 190~3% , KR A% AR T A 22 5 JE S AP
Jiki B9EE (WHO 11 4%) & ki B988 19 5% ~7% , . 2B A7 f=
oMk R AR R R 25 . BT, FARYIBR &
i HESIRE () 2 BIRYT e o Tl ML A P

FE SR A TG o A SC IR 23 B 37 451 LAY figg
JIESJ8E 11 288 1] KL i AR Y MIRT %%, 40 A R 2
MRIAIE G2 1 22 5], B v X I S 780 1 fi A0 24 531) 32 W
fet1.

1 BR5HE

1.1 AR 2 HEEHE20144F 1 H £ 20174E5 H

T R AT IR UIBR A , Al A e 4 B
S0 o X IO ES B JCAEIR HLAR BRI i 5
I e o1 R IS X | E A R D N PN ) S T B
PR BE B AR AT IS W G 2R B TR T7 SRR 73 (4

doi:10.13798/4.issn.1009—153X.2018.08.010

PR B 830011 Ly AT , T D2 B R 58 — Bt I B w22 41 Bk
CRIBMS AT 3 SCE3REE - iR BRRERE X e SR PIL)
HBIRAEE  JH PR IL, E—mail : zhouqingjiu007@163.com

S SRR 2 5 — BRI B B AR VIR B9 325 51 i 5
S8 (A DR B2k, A5 F 37 491 A1 AL 78 i RS [ B 9 61, %
28 9 s A% 22~79 %, -3 (51.73+2.29) %/ | #1288 5]
B ARG ERE [ 58 74 9], £ 214 0] AR A 22~77 %, 1Y
(52.22+0.68) %],

1.2 #45F Z I MRIRHEE SIEMENS 3.0 T4
RS, % MR TWILTL,WI, JZJE 5 mm, J2 8] #E 1
mmo FZ RS 0.2 ml/kg 7 5F GA-DTPA Ji , 171 K7
T SR T B e bR TG SR A4 L J2 R 5 mm, 2RI EE 1



IR A MR 2018 42 8 HE8 23 45:25 8] Chin J Clin Neurosurg, August 2018, Vol. 23, No. 8

~541-

H 2 A T i A R s e AR 2 Rl AR =

i R 2 R (IR 15 d) |, G5ie A — BT, 80 He RS
— 4R, TN O RN, BOE R
S R B AR, 22k B kB AR 2, 43 1
<2.0.2.0~3.5.3.5~5.0.5.0~6.5.>6.5 cm 541 ; Q&
A, 53 B AEHEZR BE (3B AHNE ) ;
QM A&, RGN I o5 5155 A ; @I F K
i, AR T WL 911988 ) v 47 o e R o R it e g Jl K
o7, <2 em SR B AR FEIK T, >2 em [A]Ef <172 2
BRA T BEAK i, > 172 23K Ry B RE K M (B4 il AT
DL MR i 59— 10 77 35 961 ) B Ay 0 DB s o 34y SRR
M IR (= 1/3 8 I A TR, =2 % 2L)2
10D @M B B AE , AR B Goldsher ZE“HE H AG i i 2
TE"FFOERRAE , £7 5 LAR =B A IR A, )z
76 (FEAH RIS A 22 /D — A4 2 1 b S 2 A s 2
" I 5 5 Iy AH SR EBAV 3= B IR , i 3t 125 3 o 14
U A S5 1 R o L0 R B R o R A B R AL R
JE) s ORI B B ek AR , 218 3 ek eg Fii B 5 kSRR R B
WA RZ AT,
1.3 %t odr ia FH SPSS 20.0 F A pEATAb 3, i1
OB was 27, SR FH ¢ K2 560 5 T HESCRERER Fiy A 56 11
Fisher ¥ #f HE R LK 56 5 2R FH 2 [H 2K Logistic [711H 43
A 5 R A ki A8 MIRTRRAIE 25 57 5 DA P<0.05 25 57
At L.

2 8 R

Al M P 3G R 1 42>6.5 em H A9 fiygg S 43 i
AU LY A5 Je i S5 TET AN 355 A L5 | 2 e ] K e L 49
LB T B 5T ol AR L9 2 B R R MR R (P<
0.05), FEWF 1. K 1. ZHZE Logistic [21 53 H7 .
71, IR AR K R i 5 T A T A Ay I L 7R i g
(AT REE S G, R I/ NS N 1.5 em, A LAY
P TR () ARE 23 A L Ml e 71 1.507 4% , 98 i St 1k
AN T Ay A S A8 i R P ARE R R i B 1
2.605f5. FEMLFE2.

3 it it

MRI 2 5 B8 A Firi2 Wi i 5 2505360 P RIE
AT A2 PR Jg8 ik S AN O R B
RIS T B AR A MRTAE R AT /Ry AR S 2 PG A b
T A FEARM AR SCAE R A 7 IR R R g i B i
AN AT B 4 A SR AR5 5 R P A S

Hwang 351 1 55 ORI 98 o BE O 9 S o o

R 1 FEMEFURAREE MRIFHIE L3 (51])

MRIHRAE A M AIPERG RS B PR
<2.0cm 0(0%) 26(9.0%)
P 2.0~3.5 cm 7(18.9%)" 113(39.2%)
@ 3.5~5.0 cm 14(37.8%) 81(28.1%)
5.0~6.5 cm 9(24.3%) 57(19.8%)
>6.5 cm 7(18.9%)" 11(3.8%)
P /ilﬁlﬁ; 15(40.5%)1 211(73.3%)
I* Sritie 15(40.5%) 37(12.8%)
AHLIIE 7(19.0%) 40(13.9%)
Ji e Aoz , &F* o o
- e 5255 6 69
HoAth 12 115
i g 2 f 31 214
1k I 6 74
9o kg S Ui 18(48.6%) 238(82.6%)
1] AT 19(51.4%)" 50(17.4%)
K Jo~RRE 10(27.0%)"  133(46.2%)
i s 24(64.9%) 154(53.5%)
Eij s 3(8.1%)" 1(0.3%)
LB el 12(32.4%)" 31(10.8%)
Jek AR Jo 25(37.6%) 257(89.2%)

5 R B AR E L, * P<0.05

<2 JEBA B4 AN RE AN R M AR MRIFFE S F &
Logistic [E] 353> #7

SR KR PlE i 95% B EIXE
Lo NAN 0.003 1507 1.152 ~1.972
IR T 2 0.537  1.178 0.700 ~ 1.981
Jibea o7 & 0.260  0.770 0.489 ~ 1.213
Jiki 5% FE 0.080  2.375 0.876 ~ 6.440
SR ATANE  0.035  2.605 1.069 ~ 6.347
JEEAKI % 0574 1.275 0.547 ~ 2.976
SR RME 0216 1.809 0.708 ~ 4.626

BRAY R, ey 20 s g b, A A S e, g
WK o Joo ZE S 1 XF H A AT 13 451 4 0 7 fi 55
55 44 151) B i IR () AR S TRt R I LR 1 i
JIE 9B B A2 [(56.4£23.1) mm] %% BL 1 ki 594 [ (43.4 +
14.7mm) | i 38 K (P=0.030) . 3F #2750 i f155 998
X R o SR ELAT B i A 225y 24T B (R
ST i RS 1 B TR R T v L AR TP, R A
36 M A T A2 e 100 % v A YR B0 2 ) AR
MAETE LT Bt T AT 4988 M S T — s R B mT LA
TA A2 iR 5 g 20 280 2 ) F S5 I, 1T AS 578 AT 1 9 ki
ST R AR A e 0 S T P 2 2 AR AR AR i 4



—542—

FEIGPRARLS MR 2018 4E 8 5523 %5 8 1] Chin J Clin Neurosurg, August 2018, Vol. 23, No. 8

B 1 3F S A 8 e Bk R B8 MR X3k
a~d. JE S AVPE R REIE  TaWT 5045 () Ao KA (b) 98 J8) K K SRR AR (1 7)), 38 3R 24 445 (o) o & 4R A () 7 A T AL, R K AL
5.0 em, B AR, 35 IR d R 2 (1R, IR R AR (T R serh, REEREE, TWI P42 5045 (o) o K RAZ (1) JF 3R 4015
(g) A= e kA5 (h) 7 A MBLAR 4 5 I REAG , T K AR 29 3.9 om, £ BT, 73 B JR 0 B, R LI KR (1 7)), IG5 B R A R K (1 7)

21, Kawahara 25738 15 4347 26 151 15 25 i) ki A8 11 39
5] B 1 I PSR A MR 5 A8k S 7S, 98 ki S T A 955 A
o ) i SR B I ST AR R 2 o R A R 4 i 4
RAEUT 7 22 40 hi b, Kb Ak AR
XoF Sl R 2 S AR P o i =l TR i B9 4 L 73
feis2z . 225y 345 s 22, RER A3 ) il Rl 41 21 =i
WK . Pizem 5" 1= 25 3] i H5Jeg %of s A (14 =2 2%
RHEFAE95%~100% , WA LUR 2850 17.5% , XF
ok PO B A 2 T B R S5 ZE 30T 100% , T H P R
SR P i SRR o JE] R 20 2R 1R 28 1 649% , it i T
R MR R 33%

A SR P IR A T 27 S A AR Ao
PS5 . BEAh , ANSREHERRFEAS St A I Al SR A B AL R
2N AT 4 A St A 2 B B A A At I
PRAFEXTRIF ST 25 S (0 52

BN FEMRUAEG L, el /N B 988 1o 3 T s 5
T T X S S TR i R L e i e e L 1)
SRR RS W T AR SIGYT I N £
BB NS

(&% 3]

[1] Porter KR, Mc BJ, Freels S, et al. Prevalence estimates for

primary brain tumors in the United States by age, gender,

2]

(4]

(6]

[7]

behavior, and histology [J]. Neuro Oncol, 2010, 12(6): 520-
527.

Mori Y, Tsugawa T, Hashizume C, et al. Gamma knife ste—
reotactic radiosurgery for atypical and malignant meningio—
mas [J]. Acta Neurochir Suppl, 2013, 116: 85-89.

Osborn AG. Diagnostic Neuroradiology 1994 Mosby—-Year
Book [M]. St Louis: Elsevier Health Sciences, 1994, 401-
625.

Goldsher D, Litt AW, Pinto RS, et al. Dural "tail" associated
with meningiomas on Gd-DTPA-enhanced MR images:
characteristics, differential diagnostic value, and possible
implications for treatment [J]. Radiology, 1990, 176(2):
447-450.

Chakraborty S, Zavarella S, Salas S, et al. Intraoperative
MRI for resection of intracranial meningiomas [J]. J Exp
Ther Oncol, 2017, 12(2): 157-162.

Hwang WL, Marciscano AE, Niemierko A, et al. Imaging
and extent of surgical resection predict risk of meningioma
recurrence better than WHO histopathological grade [J].
Neuro Oncol, 2016, 18(6): 863-872.

Kawahara Y, Nakada M, Hayashi Y, et al. Prediction of
high—grade meningioma by preoperative MRI assessment

[J]. J Neurooncol, 2012, 108: 147-152.
(&% 546 1)



(4255 542 50)

[8] Cornelius JF, Slotty PJ, Steiger HJ, et al. Malignant potential
of skull base versus non—skull base meningiomas: clinical
series of 1 663 cases [J]. Acta Neurochir (Wien), 2013, 155
(3): 407-413.

[9] ZE3C—, JAIMRAK, 3 Bl 55 X oAt ] AR AU s 55l
S AY N JEERT 9 MRFRAE )]t B AR 56975,
2014,11(7) : 427-430.

[LO] FEAAIT , B , AR, 55, (e i PR 5 1 SR P
JEEIEE AR AT LU FE L], o [ S 2 AR 5 2%k, 2015,
22(12):891-894.

[11] McGovern SL, Aldape KD, Munsell MF, et al. A comparison
of World Health Organizationtumor grades at recurrence in

patients with non-skull base andskull base meningiomas

[J]. J Neurosurg, 2010, 112(5): 925-933.

[12] Joo B, Han K, Choi YS, et al. Amide proton transfer imaging
for differentiation of benign and atypical meningiomas [J].
Eur Radiol, 2018, 28(1): 331-339.

[13] Mawrin C, Perry A. Pathological classification and molecular
genetics of meningiomas [J]. J Neurooncol, 2010, 99(3):
379-391.

[14] Pizem J, Velnar T, Prestor B, et al. Brain invasion assessabi—
lity in meningiomas is related to meningioma size and grade,
and can be improved by extensive sampling of the surgically
removed meningioma specime [J]. Clin Neuropathol, 2014,
33(5): 354-363.

(2018-01-02 Wichii ,2018-05-151&111)



