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Significance of Total Subventricular Zone Radiotherapy in Treatment of High-Grade Glioma with

Subventricular Involvement: Based on Analysis of 81 Cases
GU Jing, ZONG Dan, SUN Ruozhou, QIAN Pudong, GUO Zhen, HE Xia
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W OE.(HM] HEIXTEER T X (subventricular zone,SVZ) 5% 2 1) 1= 2% 5 B 7 98 (high-grade
glioma, HGG) BEITREE W X FBHHEHUT ML 2 L7, [k ] A 2012 4F 1 H % 2019
A 12 R Rt E RN R A B IR R B T BRIRGR 1Y 81 B HGG B, A B ETEWISH g b1y
R SVZ, A4 F AR BT 8 40 R B BT +4x SVZ BT 41 24 6 B w MU0 T 4 57 1, R A Cox
Ll 48] XU G ] 01 A5 0 33 45 5 0 DKL 2R 43 A7, R Kaplan-Meier 80320 A & MU +4 SVZ BT 5 %
FIHCFT 21 0% JC i J A= 7 3 (progression free survival , PFS) FLEAE 71 (overall survival ,08), [£5 5] 24
B2 0 B S s AR PR B 2 e k0 B R AR R S B SVZ Y 5 HGG 3 PFS A1 OS
WA ME (P Y>0.05), I E A g R ER , KT 50 & B E P W BT +4 SVZ BUT X H
HORLHEOTY H AL PES 0500 37 A H vs 19 H (P=0.033 ), W4z OS 709k 25 4~ H vs 21 A H  (P=
0.097) ; TAE WY /NTF 50 % 04 /35 v 5 BT +4 SVZ Uy XF b8 #UB0T s A2 PFS 43508 5 A~ A vs

15 1 (P=0.024 ), 45; OS 43 R 15 A~ vs 32 M J1 (P=0.202) . [45i8 T4 FAE#R R T 50 % £
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Y AH G o /b 98 JE 5 i A4 401 i (oligodendrocyte pre-
cursor cells,OPCs) FI# £+ 4 fl (neural stem cells,
NSCs ) J2: i B P Al BE A& IR 20 0 . OPCs J2 R
o B A HE SVZ H Tz A R
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AHIF 58 o [ R 2 A 81 491 SVZ 5% 2 /Y HGG R
HBE MG R MR A0k, 3 SVZ Z 2 HGG B
1142 SVZ PR MY B2 4 S A 30k

1 #AMEFE

1.1 WANFOHEBR bR

[l B4 4 A 2012 4% 1 H 2 2019 4 12 A m
P Bk R 2 B PR = B s RIS 1 81 91 D &
HGG B . AR OF AR S5 LU0 B #4531 h
HGG ; @K FH STUPP ¥ ife Jr 3697 ; BB & ¥ it 7
T TR IR ARG AR FOR(T1 AL MRI 4
15 K FLAIR JF 80 ) E 47 EAR , BiJes 5 00 i == B BE
B/NT 5 mm & E XN SVZ Z &R

HE B bm it . ORE A HAth g 5 sk 5 @A 58 58 1k
7T BB VTR BB AR 4t R
FhF i e = e A 25 01 > W it ik (2023 B 019),
1.2 IEERER

150 mg/m? ,2f 2~6 > JE 155 i
14 HBXAEREITR&EIT
F R T Bl B 2 % RTOG . EORTC |

HAER 200 mg/m?

Notes:A: shows an axial view of the magnetic resonance T1 en-

hancement sequence of a patient in the conventional radiotherapy +
total subventricular zone group;B:shows an example of the CTV tar-
get area outlined in the radiotherapy plan for this patient

Figure 1 Magnetic resonance and illustration of target
area outline for the enrolled patient

Table 1 Comparison of baseline characteristics of the
two radiotherapy groups[n(%)]

Conventional Conventional
radiotherapy radiotherapy +

Characteristic total SV7 P
ABFFE LGN A 81 i SVZ % By HGG # 3%, e o

) (n=57) group (n=24)
FLAE WS 58.5 %, Hoh 55 Pk 54 1411 (66.7% ) ,>50 % 55 Age(years old)
Bl B . % 26 5], IV 2% 55 il Bprpucs i kb <50 26 20(35.1) 6(25.0)  0.442
54 1), Z gkl 27 B, 32 518 E R AR K T >50 55 37(64.9) 18(75.0)

Gender
n i < FHN by
1“,32 151 583 M R T f(Flgure 1) *E*E{Dﬁjfﬁ el sa 40(702) 14(583) 0439
(n:24))5< (5 ﬂﬁﬁlﬁ | (n:57 ) ,Wiéﬁ B L ff%éﬂ? WHO classification
HeA— B (Table 1~2) Grade I 26 19(33.3) 7(29.2)  0.798
13 BEEE Gnﬂe}v 55 38(66.7) 17(70.8)

BHLAIE 46 FINTEHOT, FHOFMBE o,
~ 1 J2CT5 Ry Frontal lobe 32 21(368)  11(458) 0444
PROPVE R E TR, R ARAHIAYT AL 3 mm Bl U Y Temporal lobe 22 16(28.1) 6(25.0)
CT Bl 4 . RJ5 MRI % 511%) CT @& . oy Parietal lobe 8 7(12.3) 1(4.2)
14 R 45 11 TMZ 4K 75 mg/m2 ,:L%H[i 42 d. i eid Occipital lobe 8 6(10.5) 2(8.3)
. L \ e . Other 11 7(12.3) 4(16.7)
g2 %Fﬁt% 4 J8 HEARBIARITBY B, LA 28 d A 1A e il
umber ol lesions

R LT 6 AN JEIIARYT AT S d ELR IR TMZ, 4 Single 54 39(684)  15(62.5)  0.797
K1 {A,ElEﬂFﬁq 23 d, 2 1A TMZ 516 ok R R Multiple 27 18(31.6) 9(37.5)

Note : SVZ :subventricular zone

Table 2 Target design and the dose

Group GTV CTV1 CTV2 Dose

Conventional radiotherapy +  Visible tumor GTV outside
total subventricular canal area and cavity

radiotherapy group
GTV outside

Conventional radiotherapy Visible tumor

group and cavity

enlarge 1~2 em

enlarge 1~2 cm

CTV1+ Peri-tumoral
edema area +5 mm expansion outside
Peri-tumoral edema area 5 mm+SVZ

CTV1+ Peri-tumoral

edema area +5 mm expansion outside
Peri-tumoral edema area 5 mm

CTV1.:60 Gy/30 f
CTV2:50.4 Gy/28 f

Notes : GTV : gross tumor volume ; CTV :clinical target volume ; PTV : planning target volume
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NCCN K [ e e 1297 MG A5, 3 S AR R 35 R i
JAR TG B2 A8 58 kL ) 1 i 98 38 X (Figure 1), & Rk
IV +4 SVZ U7 405 W FLBOT 258 X)) 2 2 X 5]
EF CTV2 25 M SVZ X, >R Eclipse TM ver-
sion 8.6 (TLHLZBRYT 240 ) iy it R liatdl .
1.5 WEiEtR

O BT +4x SVZ T 415 BT 4130 10
B AH M) FGE (KT 3 A H ) B g ey 3 4
R, il B0 5 Ko s SCBE VT R R A TR R
w2k MAE T ] ARAS JC U R AR A7 (progression-
free survival ,PFS)#1 OS, PFS #1 OS BYWF 582X 54351
MFAR H 5 AR A/ PR 1 J& B8 T/ A K B U
H (2022 45 5 H 20 H)iT#E
1.6 %itF4iE

K R A AT S T RG24 56 i
FESHE I LA W 4 SVZ B ETE IR R, S
K Cox HuMI JRUBS: (] SRS 7 B F 0 e A % 1R 531 A
BRI G kA B R RIS SVZ KT S
PFS & OS WIC R, ZHE Cox H i) AU A5 7Y 43 B
SVZ XJI7 5 PFS F1 OS YK &, #HAb R R AE R
PhAE ., H B S0 B ATAR IR 43 )2, SR Kaplan-
Meier 757351 L H BT +42 SVZ BT 415 5 FLK
JPYLR) PFS 1 OS , P<0.05 254 %01

75 BRUR SVZ B E BYAEWS R 5 B 9 e kb7
Ko KEBO AN J2 TS 5% e LR (P>0.05) (Table 3).,
22 ETFESWH

WY +45 SVZ HUT 458 MUEOT 4 3 4~ A
{14 Je 308 2 1l R 43 531 oA 95.8% vs 93.0% (P=0.533),6
A Jr B 2R 5 5 79.2% vs 75.4%  (P=
0.479) . & BT +4x SVZ JIT 411 Jmy 3 42 il 5 s £
TR A B2 S TGIT =R X,

HHUBOT +4x SVZ T 415 H BT 400 4
PFS 4 17 A~ H vs 15 4~ H (P=0.460) , {7 OS # 23
NH vs 22 4 H (P=0.710) (Figure 2) , N4 4F#% )25k
B HE BT +4 SVZ T A BAT — 2 M AL

Shy B W A X6 R A RO AR I R, K R
H o AR S50 2 (n=55) M AR <50 % (n=26),
Kaplan-Meier 3 #7 i 7~ , >50 2/ B & # HLIT + &
SVZ JIT % B3 19 AR A s T 0 MUY (R A
PFS:37 A~ H vs 19 4~ H ,P=0.033; i 0S:25 > H
vs 21 1~ H ,P=0.097) (Figure 3A~3B); 1fi <50 % &
B RIT + 42 SVZ T 45 5K 4 T8 MOy (b
PFS:5 1A vs 154 H ,P=0.024; 47 0S:15 1 H vs
32 4~ H ,P=0.202) (Figure 3C~3D), $& /R X%t T 4F
1% >50 & A R H BT +45 SVZ U AR B

Table 3 Cox univariate analysis of survival in 81 patients

RUREVSEN
=
FE X, Factor

PES 0S
HR (95%CI) P HR (95%CI) P

Age

2 22,: % Gender

WHO classification

Tumor site

21 WEZmMEZESH
Fi A & B9 TR A7 PES AT OS 43 5 R

Number of lesions

Whether to irradiate SVZ 0.89(0.51~1.54)

1.00(0.99~1.02) 0.608 1.02(1.00~1.04) 0.094
0.85(0.49~1.47) 0.561 0.78(0.47~1.30) 0.347
1.35(0.79~2.32) 0.272 1.44(0.86~2.41) 0.161
0.88(0.73~1.06) 0.188 0.95(0.80~1.14) 0.607
1.71(1.00~2.93) 0.052 1.60(0.97~2.63) 0.063
0.675 0.91(0.54~1.52) 0.709

14 4HM234MH, BHRESTER, 2

Notes : SVZ:subventricular zone ; PFS : progression-free survival ; OS:overall survival

A I SVZ
.00 - SVZ(-)
== SVZ(+)

I
9
v

e
W
o

e
[}
3

Progression-free survival

0 20 40 60
Time (months)

Notes :SVZ (-) : conventional radiotherapy group;SVZ (+):conventional radiotherapy + total subventricular zone radiotherapy group

Figure 2 Kaplan-Meier survival curves of 81 postoperative patients with high-grade gliomas with
subventricular zone involvement
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Notes: A ,B:>50 years old;C,D: <50 years old;SVZ (=) :conventional radiotherapy group;SVZ (+):conventional radiotherapy + total

Figure 3 Kaplan-Meier survival curves of 81 postoperative patients with high-grade gliomas with subventricular
zone involvement in SVZ(-) and SVZ(+) group
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IR ,90.9% (30/33) I Ab 52 K& & A AE TR T1 1G5
JGAE 3 em PAAL,87.9%(29/33) %A= 4E i T2-FLAIR
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DAL E 2 AR AN B AL 0S S 23 A4
H 6T Stupp 2R 146 N H ., X—HE
2 1R B 2 I ) P RS SRR E AR R W 2, HL
Stupp HIBFFE T ¥R WHO IV 5[50, i A 5% b
& WHO M) HGG B . S8 Wos &
BT +4> SVZ 30T 415 % FURCTT 410 i L PES
1450 H vs 14401, AL OS2 24 S H vs 224>
A3 A5 6 A 03 W s 3 45 i % 5 5k
95.8% vs 93.0% M 79.2% vs 15.4%., VL E45R B,
W RUICT +4% SVZ 30T 20 rb A A7 RN b g s o R
E— R LT BT AL

WFoE 2 B HGG 1 1 40 i 2 A2 2847 0 1 32 2 e
EHE, HAR SR AR 5 805 I B E 194 TR IE
FoAR R B T B R 28 . 6 IR LRy N 7 40 %
1 W R R ) 4 2B M RO T TR 22 1, AR
FB A IRE IOJR TL BE 2  E ASOC VR UL 2R R N
Chen % "R BF TR R B H I3 R 3 4 ARIR A 1. <45
A 46~64 % =65 % ; M 2. <50 & HI>50 % ;
RIS 3. <60 & FI>60 %, ZAFIE R, TEAE IR 4
YA Al 7 TS PRI, S5 Bl 10 20 S b o R A i
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0 MR 5T B AR AR (<50 &)1 0S BE K
TEHFEEE (550 %) (T 0S:8.8 1 H vs 4.1 4
A ,P<0.001)" ) 2% W52, A B 58 4% B8 50 % 0
o B AT T W 0, SR BR>50 2 BE
L PFS S 12 4 H 47 0S 8 24 A~ H ;<50 %/ 11
BEHNLLPFS R 1341 H ,th 6L 0S 22 A A A7
SR A R R, >50 & 04T BT + 4 SVZ UT
B PFS BB 5, [ OS A oo st i i 3,
1M <50 2 1) £ 25 SR 00 5 e i SR A R, A B
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