[ Downloaded from tumj.tums.ac.ir on 2026-06-12 ]

o) o VEA G VE) sladain )+ s jlak AT 5,50 6T 50 55 S posle oIS ¢ St 5y oSty tlas Il ”V”

Ol 25 b (G300 eaals (s y5095 (3loyd 53 (Tl (S ) 4 ddwsy 593 9 (yloyd e gy (o 3
B A 0w b o yd95 1 SWST U duny o 40 Bl gadad (g duw 145 9901y ST 43

-

VTV /0) 1Sl VERY AT VYA il VERT/ VY sl s o.LS.g-

O U a5 Ll Gl () bl 5 dimn a3 s3me sl se 5 0n nls ap S ide 5 4t
Al e el (Sl @ o dd el 550 RIS L edd gy SUB L Jls g 2 planil slen (S5 CdS
S ol 5 0Ll 5 s 4 a5 L Loy go 55 oS &S S o il 5 oo anlllas ol Ldas 2l 1y (5150
2 Ll (g iy S

(6) panatplasl Ol slogy dlS sindl s Olass g &5 Gy 5 (S5he 0508 & Do Olosy i A
Sl i ot Oyl 0l S 15 aalllas 5550 e S anml o 1TAA eo YA o 5 OLe el
e ST g3 L 0l (b 5 ets 8 b GO 5 g0 pmm (STpl ol 435 13 (g5luas
33 8 3 Gl sl OLS Sl as odemny 553 5 Oloss e Ry A plasl ol a3 L Jloss g 5 (s
323 G ol g 5 s 0 sl Cke s5re 0 S5 6800 bl Dlen 1§ Gla YO adlllas s laasil
S (gl Ol a ol i DS b Slea g 3 Oleys S 3 WSS S 5 langie 550 Lap oy
o 6 S s L Obles 53 5 lamalS o gre 53 (o 53 6 =S50 L Olle L3 (470 0Y 50/ S s
Ol Sl cosd ndir 6500 2 2 ol e DB b Glsa g o 4 blie S 3 WIS S 50 iy 5
A edaline o3 S 5s

»lesoul Sha ‘:)'Y S 3 g olsbae sl ol gl ST 3 0l el adllos 53 g Stz

e bl g edd ae A L Sleysg s sl eslanal ccl Canl lils plsd bas oS Slley

Al Gadal Sdas an ol 5 nly (gl 5ol eld g DA b Sls s sl (ke e 8 ot lelS

e 393 2 03 5o p Ol e RIS 5035 OUS 51 2 Ol e
adsl Slasses IS TN0 il S GlaesdS Tl o I

e el s O (Suads L
alos “;J‘LJ‘J‘A ks SolLbls
St QO3S (6 S sVl

*\ ‘
[0

el il o Jlayo sy Sl S 0 =)
by pale ol ¢t plof Ol Loy
el Dl Ol

odlS el (53S0 04,8 =T
S pale ol arplol Sliny Loy

Ol g e

*
538 Sl Ll Ol 1 g sdkins 5

QG._};J}S}-.,,JEJ;?;..JM&:Q&(UJL:MJLQ,,.
(Sl sn
=AYV il

E-mail: esarace@razi.tums.ac.ir

PRV

Slees s ol S L;Law,:g Y..,\;AQL;A IS5 1y il 5 he 5 daea Gl s gihe sl ey s o el up,}f
Ol gaimail b Y 5V 8 (slapslS Lils 5 02y exle Ol sduas A1 Gb wrle 5 (S L, bl

eoler s 5 Gl 5o 0 5 by se s il e BT Ol il Olspo 53 Uy opl 55 Olye 5 0 03 Dlgzr S 03 (S0l

Tehran Univ Med J (TUMJ) 2025 January,;82(10):741-8

http://tumj.tums.ac.ir


https://tumj.tums.ac.ir/article-1-13373-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-12 ]

OllSas 5 Seali Lo vey

agss gl aw Jlals SO 4 cwnd IMRT OSSO &S
plowil b els 5L (s min Oleys Oloy 4 OF lrl 5 axdls (g iy
e bl 2 53 6) anls e el Ol e aalllas oyl
Ll WS plil Ol &S s VB L s he a3l il
)'l QbLg.;.: )| 5‘5; rUSAS >/5 u**:"J Bk U"JJ\ E) (JJUJ S 9
S el s O w5 4 5 e Gt g IMRT S0

23S e e Ol ol 5 o ple

S*IR SR I)

L Ol S S el LS e eSS Obles
AV e 510l g (o) ceplel Qlslay S gzl
el g A S 15 adlllas 3 (s S anrl e 1WA g
Ol Dy o 5 Stasle b s 0 gl 51 g Olays (b
O s e B S 18 OV Sl e S
b 45 O, Lo Magnetic Resonance Imaging (MRI) 5,3 =
S b L el O ey o Sl 5 sl 5l S ads o
(Gross tumor volume, a5 Sy LS Co-register el f\?s.v\
FLAIR 5 T2 .o 3l cegbsdsslos glaal, L GTV)
@ Sea bl adl- Amm 0sls b A eslizal = Sl dey Tl
Coge 53 MRI js asly 2l JLKe b >l 5 >l
S eslatal &y s 5o alil= V0 mm Osls 5 FLAIR G 51 eslasad
031> L .4 sl Clinical target volume (CTV) (T2 .S
A58 o 5 PTV CTV @ ail> Y mm
o ST 3 a5 el LUK 5 Obeys = 58
bog Ols b s el Sy K kg IMRT 5 (g
Lob S s G 4 SO L LSS gl 50l S Olulis s
Eclipse software, version 13 (Varian Medical IMRT oSS
BV IPVRPEN W rleﬁ‘ slew » (¢l s Systems, Palo Alto, CA, USA)
533 5 Oloys pamm by e o) S SIS0 50l et
5 by ceas gl GRe Bl Lld Sl OBl 4 st
o el S 5 WSS (ol oS (Sl e els
pled 3 353 amloe 3 8 alie STSS 53 e 55 5 sl

e S fl?u.\ ad YV 68 0t e LoOblew

SOASL 05 Sns s Jold 5 Lsde esls jaskil S
b 5580 dassay nl 53 Aidl o p gl 550,800 5 p s s 2]
Tl s el en IS5 sl S

Dl Ao a3 YIVE Ol 53 ime adsl Glasse s 505 Ol
(¢ s fol gz Jold S5 ISL s el Jle > &
ol LS glaysey Oloys TSk s e e kLl 5 e szt plS
5l b s Glosend (ol (S 1 els IS ) son
S ol Bl L (5 Ol &S pl 4 s LAl
2 S G g Sl Ll sl ey Olen cpl Oleys
Sl SX5 S ol sl 5 Sl Lol Ol el
G x4 ao s Ohlew opl Oloys g a5d w8 S
S0 Ol Sloys Xy 68 el 53 Ollewy o 355 00
o5l S e Lol 5 Jle £ 51 2 e b Ollew 5o B
sl ino b Ologas o3 e planil ( JolSU > 5 Il
o SOl pll (gl (6 S ens Cal ol e 1 e Sl
Isocitrate  (slad; 5 S8) Jier Cundy Sl o >l
AL 1p/19g-codeletion 5 Dehydrogenase (IDH)

350 5 Sk ol L8 Ohlen 2 gl il 5l s
L 0kd b ol s 4 LSl s W s (JB
0>l Ve sl Ol BB e et S50 L Sl
0l gy Slalllas 3l TS e 00 5 VY S pa Ohlew o]
Srie Sl Olpe (Hlr 5l J3 S S ol b slayses
°. s

2l ol L8 e Slasses S @l il 4 e sk
B L R N SIS
CLSS 5 eslizal b ol 5Kon Lls Ollan lo b avglis

(Intensity modulated radiotherapy, IMRT) aile ol 5 sl A d>
ooolse el el ol bl V'H"" Sl 4 sdewy 335 JalS L
3y Ohles ol s andl 31 36 sl
g5 4l p e skt el J3 Sldlas ol 4 ax sl
e G 50 ST L Al s sl aw gl Sl SUSS
Ohley pl 03 Solew iy 5l ole i 5 (IS Gl 55
pekd Ll Slsg SeST g 5 & e a4 5

Rl sl M dals SIS 6 O oo Ol 5 Olays il

VEA G VED 1+ oylas AV 0,50 ) FoF o0 5 hed (i sl olCtils o Sy ouSiils aleo


https://tumj.tums.ac.ir/article-1-13373-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-12 ]

vey Sl w8 side p S Lo IMRT 5 (2uhsi (sutmsten iy oo Gloos paaas 5 g0 Gl gy telio

G 93 om o OB ple 8Ly 55w solsbas
L Ol o3 e plnil (bl (sla BT 3 (Y ) i edalie
5> (Dmax) Sl Blys 555 Ol (sire o S 5502
Sl 03y b shm 4w 03 S 5l (5lslas Olje 4 IMRT 65 S
(T o 03 e (P=v/ee) AY/A0 Ll 5 VeA/0O)
o OO O3 sl Cem 4 (s 3 (VO0) 74+ 35553
Sl ods BSOS IMRT 65 8 53 s il b Jlys o5 8 92
533 s st 53 () Jsde) (P=+/0VE QYA Llie 53 44/20)
Lol S Oley 3l es S cnl o3 Sl OB & e,
Cow LIS S (Dmean) Sl 555 05,5 55 0dd bslas oo
i IMRT 65,8 53 o (35158 555 45 o sdalie Oloys Lilis
(P=+/+4T /AY Llie 55 V/AY) Sl o35 ks 4w 03,5
SMas gy o 53 55 6855 L Oles s 03 (Y dsix)
L bz 05,8 53 (goblias Olye &0 (VIOT) N4V 555550 an
Jilie 55 2/01) Gl 035 IMRT 65,8 5l miy (g aw SUSS
anslie 53OS Hbolime Cow 4y (G, pomen (P=2/0 YA (/0
eSS Sless 05,8 53 VL 555 Ol b (VI05) 7100 55355
53 () Jd) P=0/04Y /8 e 55 £/F) A edalive (gay s
Oles 31 o35 cpl b3 Gl OBl & edony 555 s 2
Olsee 4 IMRT 05,8 53 (Dmean) LewlS @ odewy 335 00
O NY Jlae 53 £0/VN) sl 035 (Shas aw 03,8 31 2aS (5ol
G 4 $Kgy (S GO ple s 53 (P=2/0gY
S s il L Sleys ST s e avalie 3 0AS sl
£4/0Y) (gdn aw Oloys 05,8 53 Olosd Caoe 53 WSS 55 8L 5
53 by s 5:S0ke 55 Gl P/ OEVY Ll s
5 =0/ BA e 3 EY/AT) (gday 4w 05 S 53 Oleys Caa
e 53 04VY) IMRT 65,8 3 re aile p:Sle 553 Sl
o 0o (Y Jsdz) el 1S (P=/eWY (it/00
Solsbae Ot (g300 o) 55 31 Grer 65555 L Olsleny 05,5 5
Slod S5 53 g Sl GOl sl 353 o aealis o
s Js b o 85 b Ohley L3 JS5s 3k 51t sdalie
5 P=o/aYY Y/OA Kls 53 YN S 5ls S Ol
Mlie G 3 WSS (P=+/0 WV YNY0 Jlie 53 Y/010) Lo s

(Y Jsa) 55 IMRT ST 55 4 (65lolns Ol e 4 Olays 4L

Tehran Univ Med J (TUMJ) 2025 January,;82(10):741-8

http://tumj.tums.ac.ir

33 6,555 b oWz s s Contralateral s Ipsilateral LolS )|
QALA&\J}}A{)}A"JV»JMASIJ}AJ\JMgQJE
Ao as S L s Ipsilateral Ol geas 54 05l
SPSS software, version 26 gk sas 55 5 dlis slaosls
O3 e 5 4525 355 (IBM SPSS, Armonk, NY, USA)
S eS sl O dbs e sl 88
b e anslis Cg S esleiu] Kolmogorov-Smirnov O}ﬂ)‘“
5 A eslizel Mann-Whitney-U test <ud 3l 05,5 55 oy S

A a8 L s jllas e o 5 4 aes (gl P<e/v0 Sl

Ladl

-

4ol V0 B S 15 ) 3)se Dlew b0 anllas opl s
Cloa b5 bl LulSe il cdea) colial MRI 0355 s
LS sl eds SIS L s (MRI Oop >l SIS
L aadlls 350y pslas G5k s et 1S S5 sl

(e o) S 3 650 Dl VE et oLl Dles YOS
S 02 6503 e Ll 5 e o 55 03 6558 slew s
Lzl 1 giae o8 55 5

o oy 5 il e Coly S (6555 Obley 7YY
3w spe sl Ol I L 8 pad it
sy esls olant]

Slas pla3 53 035 o3 55 o3l Sils uld
e Ve/V mm

Ol WDl (pled 3 Gloys o g Ol (s 03
IMRT o5 8 55 sl =1 b o5 s (Dmax) [Slis b3 555
Jilie 53 V0 A) ol o3 g by 4 03 S 51 VL (slslis Ol &
03 585 s e > Sulsla bl sl (P<o/r o) v g/t
S 55 e 43 VOO 5 VIS VI0S V10T e ys Sl
S5 Ol Oljee cwy 5o (0 Jadr) aiS esdaline Sleys
Wbl ples L3 Gloss S5 50w Sl GOl 3L s
5 (P=e/v0) VY i 53 VV/0A) (Dmax) Sl 553 Ol e
LSS 55 (P=2/0Y A /+Y Llie 55 4/+47) (Dmean) . Ske 55

Ol 3 2eS (glslas Olgee 4 IMRT 05 5 55 Olays Conw 53


https://tumj.tums.ac.ir/article-1-13373-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-12 ]

OllSas 5 Seali Lo

vee

Chhr 5,850 (e O 5 5500 (i P S 5,550 Ol pled 3 IMRT 5 (gdny 4w LSS o Obejys = o Ol aeslls 1) Jpir
(QR 55> 5 5:80ke) Sy o) 5255 5 S50

ey o 5.5 e o L 5,550 e s 90 6550 e P S 55 Oles (oles
P 3DCRT  IMRT P 3DCRT IMRT P  3DCRT IMRT P 3DCRT  IMRT P 3DCRT IMRT
aRY: \of VA0 W gy voar NS VoA VeME e Y0 VAAO0 e\ Vg Vo/M Dmax
=VeHAY) yaqysy) —VRO/AY) SNV —VeAE) —\E/AY)  —\eq/YE0) —Vr0/A0) =V 4/YA)
Oy (VNS (Y (O AA —q/A) (v (A Y/YY (7% (o Y/8 (VA
(Vv i/t
NS VAR VIR NS NARY oYY JAOYA /0N o/ NS VIRV Y NS Y et Vior
(v=v/08)  (+/+)=Y/T0) (=2/XY) YY) V) (=20 A) G=2/8VY)  (b/0)=4/Y) (v=270)) (/0N =/TY)
/Y (QAN
NS Y/ACA ATAASER YT VR 111 oY /04) 8y ./t NS 1/AY0 At NS YAV Yl Vies
—0/810)  (+/14=V44) (+/00-¥)  —\\/) “YVA) (V8=Y/A) (=Y/AYV)  (+/Y£-£/4V) —4VV)  (+/YA-1/04)
(\/¥ao [C7ALY (Y/A1 (+/V00
NS 44/8v LXVAR NS 44,7y LYVN NS 44/41 QA E NS LXViAY LXVAR NS 44/08 aAn Vos
—-44/A) -44/11) —44/A1) —4/0Y) —\er) o AavY) —QATY)  —QA/NY) _49/A1)  (AV/A-44/0)
(QA/ev Qar Qv/w (AAYY (44/4 QALY (A9/A+V (44/AY (aA/00
NS 44/A 44/A0 W 4AT 44/4y NS 44/41 Q4/AL w/avi 44/A 44/40 NS 44/4 44/40 Voo
-44/4Y)  -44/11) (4/Y£-44/4)  -44/4A) Vo) —44/04) —44/4V)  —44/YVo) —44/4A)  -44/14)
(a4/+) anm (434 (a3/4 (aa/a1 (a4/\vy (49/4A aan (44/9A

3DCRT: Three-Dimensional Conformal Radiotherapy, IMRT: Intensity Modulated Radiotherapy, NS: non-Significant

(e o) 93 5,800 (Spe D K (6555 Ohylew el LI IMRT 5 s dw LSLST o oo Gl O ) Lo i 3353 555 Oljee dwlis 1Y gk

(IQR 550 5 6Le) Sy 5 o) (5,500 5 e o) i 2550

JGsh o 6858 S o dx 685 e xS e o K68 Ololes (pales

P 3DCRT IMRT P 3DCRT IMRT P 3DCRT IMRT P 3DCRT IMRT P 3DCRT IMRT

NS MY Yenye NS owvar o gaisy NS g4y vine NS g vy NS yoym YA Olen K 0k
YY) -YA) ZV/YA) —OA/NY) —0VAY)  —£7V/£0) ZEE/AYY)  STE/EY) —OY/YY0) —£1/0°Y) D
(LL/AY  (FE/8V (eUve (YY1 (L8/0A  (FFA (VY [ (Y10 (£/140

NS gAY aaga NS yray aava NS vgay g NSO vq o/ NS anv WA e Olor K3l 0aE
ZV/A0) —=Y/8+94) —Y/VE)  =Yo/t) —0+/0Y) =Yo/00 —\e/04) —\Vo/vio) “Y\/V)  =YY/0AY) Dmean
(Yo/ed (Vo/vie @ea (WA AY/e (VAL (+/04V (+/AAY (Y/+10 (YA

/o] wWav oAt NS oyvr ywpgr NS Y/t vo/asA NS y/zpe orw NS vy VUMY Dimay Jilie K31 0dd
~)/av) —V/eg) ZV1/A)) “¥V/ATQ) SYE/WV)  —4/4A STIYY) SNV/Ra) STV/YY)  -\V/AA)
(807 (\Y/AYo (oY/AL  (V£/1) Y (OAYAY (+JVAV (/MY (1/a10 (8/0

NS A vsae NS yova yyea NS var o Vege o NS Ooywy vieev NS vy V/§A0 Bl K3 ew
=) =Y/ave) W) VYY) =YY/V) =Vt/040) —\/Y4)  —06/404) —\V/OY)  =\§/+VV) Dmean
(VYA (a/rY EVA (Yo (Yo V/EA ([Oa\s [QVALY (\/0A Ny

NS ywoel o aryy NS 00/8\  N\/E a/e\F 08/VY ga/0Y NSy AIYO ) VeV WA e Slen gl S
YY) VW) STV —4/8A) —OY/A)  —£V/\AY) SVT) SVAK) L, oY) —iAR0T) Dmax
(V888 (WY (VAL (£1/9A (VAL (OY/AY (\£/88 (Ve (Y/oA0  (A/+WY

VEA G VFL 01+ oylos AT 0,50 I o0 3 ed oK psle olSils 55 oaSCiils alono


https://tumj.tums.ac.ir/article-1-13373-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-12 ]

Véo

Sl w8 side p S Lo IMRT 5 (2uhsi (sutmsten iy oo Gloos paaas 5 g0 Gl gy telio

NS

oYY

LY

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

\Y/AY
-Y/\oY)
(\g/vay

Y/0A
-\/10)
(\Y/Ae
Y/AYO
-\/e8)
[CRYARAY
YE/4)
—A10)
(00/tV

\Y/04

~Y/A0)
Py Y
YV
—0/YA)
0+ /AT
\Y/ENo
-Y/\e)
(Y ury

\Y/e

-Y/88)
(A
Y/av
V1Y)
(\Y/te
Ve
=Y/¥Y)
EAnY
/it
—\/0%)
(\Y/vE
YY/e4
—\Y/ae)
(0)V/¢1
Y+ /vAO
=\Y/oY)
(FY/YE

IAVERS
—\VA®)

(OV/*A

\E/8Y

~AY)

(AR

AYVY
—0/VE)
@/
Y/¥N4
=V/¢+)
(V/0A
Y/e\o
—V/\oY)
(/4
YE/V\
-Y/a\4)
(08/YY)
Ve
—Y/VE)
(YAIYE
Y4/vY
VALY
8/ A
AN
-Y/47)
(Yo/v
YY/0Y
—0/04Y)
(g0
V/oYs
—\/AA)
o/
AAA
—Y/8AY)
(Yy/
/80
-V/g0Y)
(v/¢1
LYY
-A/AY)
(oY/¢4
YY/AVA
=Y/Y)
V2V
£8/41
-\Y/40)
(0+/0V
\E/8A
—0/V0)

(\V/ed

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

AR 7 AVY
—£/88) -v/AT)
(&YNa (Yovv
AVARA 4/4y
=Y/V4)  —o/TY)
@&yme (AN
ARViAN \ZAL
-Y/\)  -t/88)
(Ev/AY (\V/to
oY/fU £4/0:4
—£8/00) —Y+/4Y)
(620 (0L/AY
13 Y/A
o) —Vo/r\Y)
(08 (0+/28A
oc/v0 £V
=Y /AV) =YY/80Y)
(oVYL (et
YV/EV  YV/eY
—4/0¥) —\Y/1Y)
(OY/VYY (£Y/+VV
LV/AO  £Y/YA
=\Y/YY) -\A/E)
(00/AQ  (OY/AA
ARIZ\Y ARYAN
=Y/0N)  —£/VA)
(Ya7e (Ya/41
0¢/vA Y4/AQ
-\Y74) —\A/Y4)
[CRA- I CAZARY
\Y/EY Voo
—Y/VA) =\+/AA)
(Ye/ey  (Yyre
oY/+4  oY/4
=YV/EY) =YV/EY)
(00/AV  (06/AY
EA/YO EA/NY
AV ATANY
[CA7A\ACATANE
08/V0  00/8)
—Y+/YAY) =Y /W)
(060/Y+Y (OVALY
oY/Vo0  YA/VA
—\V/AAY)-\o/\00)

[CI7AV I CXVI AN

NS

NS

NS

NS

N\

NS

NS

NS

NS

NS

NS

NS

A

NS

4

oY/\Y
—£V/Y4)
(60/¥1
YAV
—\V/4A)
[€AVAA%
YE/YA
—A/+4)
[CXVANS
0L/TV
—08/+0)
(oo
A
A
(08/AY
0+/4
-YY/YE)
(ov/t
Yo/
-\¥/))
v
08/YV
-Yo/t))
(ov/\Y
YA/VY
08—/+V)
(VE/AL
\v/e
-$/8)
(rv/va
Y/
~Y/AY)
[Q\ZAL
17
—0Y/+Y)
(00
0+ /\Y
-£V8)
(ov/A
oY/Ve
—0Y/YY)
(og/¢
££/00
-Y\/4Y)

@vn

£Y/Y4
-Y4/¢A0)
[€XJARM
YA/YEQ
-YY/84)
[\nVax?
Yo/
~Y+/A0)
[UEVARY
oY/44
—o¥/TV)
(00/\YA
LY/A
-Ya/)
(geY
JAZAR
-Y¢/41)
(ENYAL
ARFARNG
—Y4/TAN)
(rv/er
0r/*A
-Y0/44)
(og/0Y0
Yo/
=11/8YY)
(Ye/vv
\A/AY
=YY/YY)
(Yey
\g
—0/44)
Q%)
oY/
—oY/\¢)
(68/10)
Lo/v
—£Y/¥)
(EAVY
00/YY
—-08/V0)
(00/Vo
0L/VY
—0Y/A)

(0 VAL

NS

NS

RS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

AVAN
—+/41)
(/AL
Y/YE
—\Y/+rY)
(\/Av 0
AVAN
—+/47)
[QVAN]
VAT
—V/YTV)
(ov/qY
A/QY
=\/4\Y)
YNy
AY
—-\/t00)
(EAAVY
Y/a4
—\/+0)
(V4781
V/+40
—v/VA)
(oY/+Y
Yy
—+/0Y)
Ov/e
ATARY
—/A\0)
[arAN
VYo
—+/0YY)
(Veo
YY/YE
=\\/+\0)
(4yo.
YA
—-4/4A)
(vo/01
£1/Y
—\o/V\Y)
(01/4¥
\E/8v0
—0/)4Y)

(\AVaY

V/¥o
=V/8Y)
@@se1
Y/¥84
=V/e8)
(V/OA
\/avy
-+ /A7)
(0/ay
YE/EY
—Y/Y\)
0L/YY
a/vy
-\/W)
(YAYE
Y+/qv
-Y/\))
[AZYARRY
et
-V/¢1)
(\vot
VE/XY
—V/eve)
(s8/8¢
£/YYE
—Y/++0)
(Yo/rye
AatY
—Y/\eY)
(\o/YA
VY
—+/AV)
(e/8Y
LY/YY0
Y1)
(0Y/£4)
AALT
—Y/Vo0)
(rv/+a1
£8/48Y
—0/YY)
(o+/0VY
\8/aAE
—Y/+V)

(\A/£4Y

N

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

VE/oY
—-Y/YY)
(6+/21

/v

=\ VW)

M\A

Y/AY
-\/Y)
¢/ W

14/+ 8

“\Y/4Y)
(00/1Y
Yé/q00
—4/V¢)
(ov/a¢
YY/YE
—1/070)
(o¥/YY

Vo/0)

-Y/\¢)
[ARVAAY
Yo/t
—Y/Vo0)
(00/AY

/0t
—\/AL)
(Yo/ay

£/4Y
=Y/YV)
[€AVAS2

Y/a0

-\/¢4)
(\Y/+vo
AVERS
—\A/AL)
(0t/8\
Yv/40
-\
(0)/4y
0\/A
—\V/L0)
(08/Y
ARVARS
—\\/+0)

(ra/vv

4/+41
—V/\0))
(8V/+¢
VYT
—\/A10)
(YY/AAQ
0/\Y0
—\/0V0)
(Y+/VAY
LA/YO
—Y\/Vo)
(08/¢1
YY/go
—£/VAT)
[CXATA
Ye/ran
-\Y/)
(gv/ar
ARVAYA
—£/08V)
(Yy/ey
Yo/44

ON=A/++A)

ARVARAY
—Y/YV4A)
(Y+/0YA
\YIYY
-Y/8Y)
(Yo/vev
0/44
IR VATRY)
[QA7ARN
0Y/YAN
—-Y+/4Y)
(68/YVA
YA/VAY
EANALES)
(£v/a1
oY/av
-YY/4y0)
00/
Y.
=\\/Y4y)

v

Coom Olar WSS

Dmean

Doy olie 5L2IS S

Dmean f;lis gUIS oS

Ol by e

Olea dl"‘" s

Diax o Oloa o

2

w:)wﬁ

Dmean

Do lie otor

Dmean J;\ie V':”

Dinax Lo S

Dmean LeulS

Dunax yho 45w

Dmean jas 43l

3DCRT: Three-Dimensional Conformal Radiotherapy, IMRT:
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Intensity Modulated Radiotherapy, NS: non-Significant
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An evaluation of treatment volume coverage and dose delivered to vital
organs in the management of low-grade brain gliomas using three-
dimensional conformal radiotherapy (3DCRT) compared to intensity-
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modulated radiation therapy (IMRT)

Abstract Received: 23 Sep. 2024  Revised: 30 Sep. 2024 Accepted: 13 Dec. 2024 Available online: 21 Dec. 2024
Background: Gliomas are the most common primary brain tumors in adults, with low-
grade gliomas making up 15% of cases. These slow-growing tumors often occur in young
adults. Radiotherapy is one of the treatment options. New radiotherapy techniques like
IMRT may reduce complications by sparing normal tissue. The study aims to determine
which tumors benefit most from IMRT based on tumor location and size.

Methods: Patients diagnosed with low-grade glioma who were referred for treatment at
the Cancer Institute of Imam Khomeini Hospital between September 2017 and
September 2020 were included in this study. All patients underwent CT simulation with
a thermoplastic mask for immobilization. A diagnostic MRI (performed within two
weeks prior) was fused with the planning CT to define the target volume (GTV/CTV),
with contours verified by a neuroradiologist. A doctor outlines the treatment volume
and critical organs for both 3D and IMRT techniques. Radiotherapy physics experts
design treatment plans using both techniques, which are then approved by a radiation
oncologist. The treatment volume coverage and doses to critical organs are compared
between the two techniques.

Results: Among 25 patients, 14 patients (56%) with single-lobe involvement, 7 (28%)
with two lobes, and 4 (16%) with multifocal disease. Right-side brain involvement was
seen in 32%, with the frontal lobe most affected. IMRT significantly reduced the mean
and maximum cochlear dose on the treatment side in all patients. It also lowered the
mean chiasma dose in those with both lobes involved and reduced cochlear dose on the
opposite side in frontal lobe cases. No significant difference was found between the
techniques for patients with multiple lobe involvement.

Conclusion: According to our study on 25 patients with low-grade glioma, it was shown
that there is no clear difference between the two techniques. Given the young age and long
survival of LGG patients, IMRT may be preferred when hearing preservation is a priority.

Further studies with larger cohorts are needed to confirm these findings.

Keywords: brain tumor, glioma, intensity modulated radiotherapy, radiotherapy, three-

dimensional conformal radiotherapy.
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