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Survival analysis of postoperative recurrence of meningioma: 176 cases report
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[Abstract] Objective To investigate the influencing factors of postoperative meningioma
recurrence. Methods A total of 176 patients with meningioma treated in Beijing Tiantan Hospital, Capital
Medical University from May 2010 to January 2011 were included. The general information, imaging
findings, extent of tumor resection and postoperative pathological results were analyzed. Kaplan - Meier
survival curve comparison and Log - rank test were used to compare the related influencing factors of
meningioma recurrence. Multifactor Cox’s proportional hazards regression model was used for survival
analysis. Results The median progression free survival (PFS) of patients with preoperative Karnofsky
Performance Status (KPS) <70 was lower than that with KPS > 70 [(8.04 + 1.98) years vs. (8.08 + 1.18) years;
Xx*=5.370, P =0.020]. The median PFS of patients with peritumoral edema grade 2—-3 was lower than that
with peritumoral edema grade 0—1 [(8.05 + 1.79) years vs. (8.06 + 1.09) years; x° = 9.805, P =0.002]. The
median PFS of patients with dural mater invasion was lower than that without dural mater invasion [(7.97 +
1.70) years vs. (8.06 = 1.09) years; x> =12.357, P=0.000]. The median PFS of patients with WHO grade 2-
3 was lower than that with WHO grade 1 [(5.14 + 2.07) years vs. (8.12 + 0.87) years; x> = 113.774, P =
0.000]. Multivariate Cox's proportional hazards regression model showed that WHO grade 2-3 could
increase the risk of postoperative meningioma recurrence (RR = 15.693, 95%CI: 5.905-41.707; P = 0.000).
Conclusions The preoperative KPS score, peritumoral edema, dura mater invasion and WHO grade may
affect the recurrence of meningioma, and WHO grade 2-3 can increase the risk of meningioma recurrence.

[Key words] Meningioma; Microsurgery; Recurrence; Proportional hazards models; Progression-
free survival

This study was supported by the National Natural Science Foundation of China (No. 81672506,
81872052).

Conflicts of interest: none declared

doi: 10.3969/j.issn.1672-6731.2022.11.012
BT H EE A ARFE AR B E (5 H 45 :81672506) 5 E 5% [ SR Bl 3L 4 % B35 H (57 H % %5 : 81872052)

AR HAL - 100070 15 A B2 R R 27 B I b 50 K 3 1 e i 42 SR [ 806 3L (AR S0 A 5 BTl 3 — N IR BR B 2 41 Y

IR Ik 24 £ - 550081) |
i IRAES : %%, Email : wuzhen1966@aliyun.com



- 994 - Hh AR A 28 8 0 A A 202248 11 H 55 22 4545 11 1)

Chin J Contemp Neurol Neurosurg, November 2022, Vol. 22, No. 11

i PR 2 o UL X P R G R L 2 o A
S K P28 2 G RS Y 39% , 4F K R 8.8/10 J1
HEZFETEmEH Y, HESHWHO T R (R )
17 70% ~ 80% , WHO Tl 2% (E JL A1) 5 5% ~ 20%,
WHO I 2% CEAE) 5 1% ~3% . FARYIG N EEI4
705 1, KEB 53 9 T AR VB ROR B4y B AT A &
Oy BVE G R SRR B AER SHEREEN T ~
25% ", AR ST 0 R A2 R R L A
40% F180% . PH I, Ui i fidi IR 52 K 5 e PR 3 L
AEEIIKE X, HETHCH R EEE D T M
A B4 2 (WHO 40 2% ) VI Bk 2 (Simpson 43
G) IR R K e A T AR 45 IR 5T 22 1809 ) AR L BE 5
J5 % R U5 B[R] AS [R] BT A5 4508 R e = — 8ok 5 i
£ X%F Karnofsky T & R A PF 73 (KPS) JHgd K/ &
7 13 25 B I R A DR R A SR A D AN HE R
25 5L PR 28 BV S () R ) i R 2 K . AR BIF 5
PL20104FE 5 H 2 2011 4F 1 H & 4B = BF K4 Kt & b
KA BE e 12 Wi 59697 B9 176 151 ini BE 95 R 3 A F 5T
X4, AR G Bk I A A OGS R LA
Sy i TS9P I DR S 9 0 0 S T B — o 2

MNE5FH*

— B4

VEFE20104E 5 A B 20114F 1 A fE G #BEE R K
2 B b 5K 35 B B i 22 SN RHT BN REF R U
W 9 176 191 i 59 8 3, A5 (2021 4R i L TR 4
UK M 28 R GE R 43 2 O3 AR ) bR SR 4 R
J5 9 BUE S 32 W W R S S AR 2 R T R 0
BESERE BE T ) > 8 4F o FLEA DL T I 5L 3 HEBR
A W5 S I « BE AT 8 A7 0T A (S0 AT 5 A ™
0 493 50 G O HL At 5 P PR s b 2 R RO, B
ZNEER DR I

= Rk

LG IR BERERAE  AL4E 3 M0 AR 3% i A
AT A A . AR A BT A PR Al R AT KPS 1
3 1O AR A g e R LR A R RIS Sh A S A
PEFERE DL 1043 — AT 5 43, > 80 ~ 100 434 H
ARG FE AR H > 70 ~ 8043 H R ARG R 3 1 B
> 50 ~ 7043 K H A0 T A FE B <5045 HH
AL T EANRE E OB TE A R AR T AT

2RO (1) MR B AR o (2) g 7 <
B4 R % 1 AR R DORTSURS X, Her FE L IR IR
ERIELPN TN RN SN &N e

=2 A U DR A OIS U R A
FUURE /DN e T /08 G £ D R X B R AL IXC A
(3) 9% J& 7K Jib - 43 5% Steinhoff 2325 "/ 0~ 3 %%, TG
KR 09 KD EAR <2 em S 19 KM EAE > 2~
4dem 2K IKMERES em N3 (4) BERIL
T8 5 PR Al R 3 B R R A R A Ry R
1A o (5) i fI6E 452 22« 988 4 A0 /0 Al i 5 )
R A i R AR 2%

3R VIBRFEEE T LR AN T R IR
B OF T ARG 72 h WA A MRIME 38 414 o R
Simpsonﬁéﬁ“ﬂﬂzfﬁﬂfpﬁgﬂ]ﬁ%fig, I %, g4 1)
B, I U1 BR 32 2200 B ik 6 R 5 I 2, R 4 )
B L AN HL 4 52 2R 0 A8 i SR P 5 D 4%, g o 4 )
B, EL oA b R 5 ) A8 i JE AR 5 IV S, e R DR
DIBR 3 V 9, AUAT i 88 2 2005 A6 R 503 9 9 el s
Horp, Simpson I ~ 11 %0 M98 4 D1 % , Simpson Il ~
IV 25 g it Jed R RO BR o

4.9 B G R ARG €2021 4F 5 T A 414
TR i 28 2R G IR 43 28 (S 0 R0 Db o M B B
B LR AR GRS IR 1) RS | A5 R A
TR A3 W AY R T O A - A A AR Ak A AL S
9 F AL JE T WHO 1 4% ;5 R AE AL 35 B 40 i A 9
AP 3 3 B AL R T WHO 2 ¢ 3Lk R B R 4
JUURE RS ] A2 4 G ) 38 3 FOIE R T WHO 3 4%,

5. 9034 BT ik R SPSS 20.0 48 i B4 i
T8 AL 15 53 B o 1E AR 55 R 1T Shapiro-Wilk
K, 52 TE 25 20 A 0 3 i R AR B = bR v 22 (v 2
$) 2R, B AR R 3 A B9 T BEORELL b AL ECR Y
PRI BE (M (P, P,s) 137K o 221 Kaplan-Meier 4=
P2, R I R O TR U BR b 2
2, TS O HE AR A (PFS) , BRI AR ) B A 783
2 bt B Ak S Tk AR G R R Sk AE T Y I ()
V] o 5 o 52 mOA R g gk R A0 T U)o 5 2 B U 4
5 R RUA B T (2018 4F 9 H 25 H ) 38T LAtk
PR LM SR (B AR PR . Log-rank 6 56 5 25 i 5 9 AR
JEE RMKEME R . Z R Cox LE i XU 0] I 45
TIAFHAE M (o = 0.05, 0, =0.10) . PLP<0.05K
zRAEAGIFE L,

& R

AL 176 ) B, Bk 44 1), 221k 132 101 4R 1%
16 ~75% ,F4(50.49 + 10.07) % ; 5 T < 1 4F 95 f4i]
(53.98%) ,> 14 81 14 (46.02% ) ; R i KPS 43 50 ~



rf [ AR 2 B 2 7 2022 4F 11 5 22 55 1140

Chin J Contemp Neurol Neurosurg, November 2022, Vol. 22, No. 11 . 995 -

90 4y .V ¥ (70.51 + 7.65) 43 , ¥F 4 < 70 43 21 14
(11.93%) .> 704> 155 1 (88.07%) . MhJid T 4& 2 ~
7 em P (4.54 +1.20) em, H & <4.50 cm 130 £
(73.86%) .>4.50 cm 46 11| (26.14% ) ; M9 £ T f5i g
X 102191 (57.95%) , 3 5l by 2 R IX 28 4 (27.45%)
BEEET 1710 (16.67%) 05 17 191 (16.67% ) ik 1y
/NG AR DX 1349 (12.75%) /N fisi % 10 4] (9.80% ) . il
FiJES 6 1511 (5.88% ) ML K ALIX 6 141 (5.88%) i 55 K
FURG 5 61 (4.90%) , %% L AE R X 74 4] (42.05%) , 51
SR K T 29 ] (39.19%) | K i B 55 27 il
(36.49%) 2K Ik 55 55 15 41 (20.27%) .l fiii = 2 4]
(2.70%) 565 =i % 16 (1.35%) ;9 A K P 0 ~ 1 4%
134 ] (76.14%) , 2 ~ 3 2% 42 f] (23.86%) ; 28 {4
(15.91% ) FEAE U5 1R AL 575 1) (42.61% ) 177 i Ji fi
1228 . Mg 4 U BR (Simpson [ ~ I 4% ) 146 f
(82.95%) , K #B Y) B (Simpson Il ~ IV 2% ) 30 #
(17.05%) . AR J5 %5 B 45 % WHO 1 2% 158 #i
(89.77%) \WHO 2 ~3 ¢ 18 4] (10.23% ) ; Jiis B 43 7
1 15 M B Rz A 63 i (35.80%) . £F 4k HY 44 {4
(25.00%) ik P A (IR A5 M) 43 f41] (24.43% ) | 1L 5 98
AL 445 (2.27%) KPR AL 1451 (0.57% ) il 28 AL 2 {4
(1.14%) . 4y W &1 6] (0.57%) . A d A8 ¢ 15 f)
(8.52%) [A]1 725 P CGEAE) 341 (1.70%) o

AU BF R E A RIS b7, BE U (A
7.83 ~ 8.484F I [E] y 8.06(7.93,8.32)4F . ity
19118 146 151 (82.95% ) I AR & K5 R AT, AR TG AT
DL E B 524491 (13.64% ) I8 52 % ;6 1 (3.41%) LT,
e 2 {5 4 5 B ] L i S JE% S i 58 £ IR 4% 2 Ak
TR 29 BE T MR A2 k1 B8 T i L 1 AE T IR

Pax
£ty
oy

[E] o

M4 Kaplan-Meier 2E 77 {1 2% 71 5 i PFS
5.14 ~8.184F , F-17(7.68 + 1.32)4E (8] 1), Log-rank
K 56 485 W W , R AT KPS P43 < 70 43 & w4 PFS
F KPSIF4r = 7043 % (P =0.020) , J8 J&l /K ik 2 ~ 3 2%
HHALPFSFL T 0~ 194 (P =0.002) , i fis JI5 1= 28
A PFS BT Al A 452 28 4 (P = 0.000) , WHO
2~ 3% H AL PFS T WHO 12 (P =0.000, %
1), #2785 RETKPSIE4> <7043 (& 1a) \WHO 2 ~3 %%
(B 1b) I K B 2 ~ 3 9 (I 1e) B i 42 22 (A
Ld) A 34 T B R 9ed A I 2R AR

4 Kaplan-Meier 4= 77 [l 26 Fll Log-rank £ % 4 5
4 4 T T i 5088 R IS Bk KU R 22 RIR i KPS
VEY R JE K i R A R 28 \WHO 43, A Z A

2K Cox LU A5 KURS: ] ) 4 760 28 TR I %, WHO 2 ~ 3 4%
AJ i R AR S 2 & KU (RR = 15.693,95%CI
5.905~41.707,P=0.000;3%2,3) .

f it

oG RS0 o B AT AR ), R R B EAR, )
B B9 WHO 1 28 fili B, R J5 10 48 52 & %80 20% ~
399% " A D) bR AR 2 VIBR 9 WHO 2 94 598 A e
SAEE KR 5 30% A1 40% s WHO 3 2% i 5 93
RIG SR L REIE50% ~80% ' AR LN E
Cox Fb il AR ] 5 A5 80 43 A i 7%, WHO 2 ~ 3 9019 755
) i 98 A S5 A e U T, 5 I R F 5 45 SR A
— 0, BLA AN R HE 43 0 A R PRS L AT 4
K25, Simpson I ~ IV WHO 1 2% i 5988 5 4F TG
HE A AT R 55N 95% . 85% .88% 1 81% s WHO
2 ~ 3 %M JE R 64 b A2 PFS 19 ~ 66 S H T
Nowak %5 "7/ 4% 7 291 5] WHO 1 2% 5 55988 58 3% i IR
ORI, AR TS 3.5 F1 10 4F v 7 JC 7 R A AE R 4 )
A 99.7% .97.5% F1 87.5% . Bertero 25 "4+ %} 94 4]
5 2% 00 B FRE £ 3 1 BB AF 5%k B, A A B R A
PFS N 6.14F , AHBFSE WHO 1 9% H12 ~ 3 2% i 5 98 v
i PFS 2y 8.12 Fl 5.14 4%, 5 REAEWF T AHAL 7
U I A I 0455 v % ) o RS8R I 42 % o

B A1 v 5 B R, AR I KPS 37 73 8 AIR A7 AE
S5 & K i A i A 12 2% X 2 i B R R R 5
me PR 2, L5 S OR  E EE UDAE G . ARG
KPS PP H AR B — MRS e 22 W 2 it e, FL I
& R A A s [ i) o AR G 55 0, B e TR R A A s
10 Zhao &5 X% 1= 2 91 fiki K988 14 165 PR AIF 52 9 A & 3R
AT KPS P40 4 AR J5 B 2 R AFAE R . A WS
45BN, R AT KPS IE4y < 70 43 B4 58 3% Hovh 32 PFS
B HZRZIFERGERY EE WAL, &
SO0 i R MR R R, A A R R AR BN
AR R A AR 2 3R B N R S B A AR
R AR TR 96 A K e R B A 1, T 5 ] -k
i B IR | B 12 72 I 4 450 e g S L = i 5 EL R
1A= 7% G S P b JRE AT B K T R R 2 2 B R M R
B T D R R K e i 4 2R R
WA= 2208 5 Wig 2 R AR 6 % D) GG 0 RO
Log-rank £ 55 4 7 , 988 J& 7K i 78 B85 45 7™ o 70 Bef kg e
{278 T 1 i fiiogs & % RV {H HE— 2B AT 2 I &K Cox
Eb 491 XU T 0 A5 0 BT S8 7, 3 7 T P 2 e i A
FAAR G E KM EEE W AR, 0] (85 A5 &9



. 996 - i AR 22 5 2 202246 11 1 48 22 65 11 39

Chin J Contemp Neurol Neurosurg, November 2022, Vol. 22, No. 11

100.00 A
80.00 A ——E
—~  60.00
'H:l_
72
=
= 40.00 A
-~ KPS 48>7041
20,00 - -~ KPSPF53<70 50
P 0.020 + KPS 143> 70 43 2k
e = KPS TF43< 70 430 ¢
0.00 A
000 200 400 600 800 10.00
AR AT ] (4F) la
100.00 4
60.00
.H:i_
72
£ 40.00 A N .
= T i IR R 1 2%
- i I 2%
20.00 1 B A2 2 2
P =0.000 -+ i i A5 2 I 2
0.00

0.00 200 4.00 600 8.00 10.00
A7 ] (AF) le

PFS, JC ik JE A= 791 ; KPS, Karnofsky JJ BB AR A5 7741

Bl 1 Kaplan-Meier /7 MIZEAT WL 1a  ARATKPSIT4r <7040 i PFS 4T KPS =704 % (P=0.020) 1b JFJHK
Jib 2 ~ 3 B R Az PRS S8 TR A Kb 0 ~ 1 904 (P =0.002)
0.000) 1d WHO 2~34# il PFS#L T WHO 1% (P=0.000)

Figure 1 Kaplan-Meier curve findings The median PFS of patients with preoperative KPS <70 was lower than that of
KPS =70 (P =0.020, Panel la). The median PFS of patients with peritumoral edema grade 2-3 was lower than that of
peritumoral edema grade 0-1 (P = 0.002, Panel 1b). The median PFS of patients with dural mater invasion was lower
than that of patients without dural mater invasion (P =0.000, Panel 1c¢). The median PFS of patients with WHO grade 2-
3 was lower than that of WHO grade 1 (P =0.000, Panel 1d).
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Table 1. Survival curves and Log-rank analysis of postoperative meningioma recurrence (x +s, year)
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meningioma recurrence
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Stroke-Specific Quality of Life Scale(SS-Qol.)
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endothelial nitric oxide synthase(eNOS)
P4 #95  Parkinson’s disease(PD)
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WKL Bl electrodermal activity(EDA)
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International Classification of Vestibular Disorders(ICVD)
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MG PR neuropathic pain(NP)
KU F growth differentiation factor(GDF)
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Zung's Self-Rating Depression Scale(SDS)
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hypothalamic-pituitary-thyroid axis(HPT)
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vascular endothelial growth factor(VEGF)
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