[ Downloaded from journal .fums.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.22285105.2020.10.4.34.0]

Qg gloyw )3 &) (232 )3

i
1¥A4 Ol |£ o lec | o o | a iy Ko S pshe b | g |

Libagh) s

b ouds (o095SCimen syl jlows 50 Ao jg0g8  SKod g Lkl b sl g 4y 235 50 du o

955N 9 Segd aplane 3l oolanwl

TSI i T Sy pigs L o2 g 290

Ol ey (ool 13T ol8zils (535 0 (3l e5 Axly ¢ Sy 95 (owkites ((SlAIad csdiga 09,5 - )
Sl ey e oodal l5T ol8ils o535 0 (545 Ay o Sy o3 lidms 35 0 -
Ol el «olys Sz pole oKl o iy 0aSlails ¢ Sbjy i 5 (Sbjy S 5ud 05,5 -V

VAN callie iy ol

WA/ ANF e 8L o 5ol

ouuS>

@37 35 Sl et g9 00d (pagiSine di (lb s (ol playd Glsiear (1 9 SN Sl esliiul (i Sl ol gl Sl Bas 1 8ub g 4l
ol Sl oz b 558 (slaglare 5l ool pguye gy b ol dulio 5 Lo 50 iS5 0 Jlyges 2l slbail 5 (1Son sla a5 4,
Oloyd Pk a4 00485 (ow pglal D ealial oud (egiSies @ o V0 Sl o pabal 5l g nl 5o ilaghg ) g Olge
09 g,y 4 Gloys 25k 55 55 lon 8 (Gl e 0,55 S5y Jawgd Slas (0500 )0 S8l 5 Bus pan o ool Jlauil 5SUge (gomans
oy Ae dy shg75 50 /A0 JBlas oS Wogy slaisSay Jleys slaz,b g 6,5 00 il Sloys zob o 50 e 5wl sbnl ol Gesd g il
Nl Ayl g (g ) Sl (2dz 50 jsbnes 5 Bae Ll o (SRes (a3l 5 Lkl (APl e ) S08 o

0995 5| e Fyare 09398 Dleys (h9yy0 Bas pz 55 Gy (SSen g Bl 4 ol i sssliissay leys slagsb 5l ol @b aglio il
el oS (S9598 (9550 4y (8L 50 Olilens 25150 4S9 Sl g (S5 98 09)50 (I (bl o9 Dslite JIS 4y (mizmen el 009 iSIIL ey
&9 lase & S (50l gy Sl plodez b G55 slaplane jl olitul o sl lis aslllae cnl 5l Jol> bt g2 15 S ARt

Ol ils p (i Jee lam Sleyogiy plxil a5 wilesls

O-) 058 0 JL VO U L& (goe 0 4
099y Olseds Seied sbalane 3l gleyogiy ST ST o
osliil aies by adlis Ghlos sl Sloyoginy (ol
a5 S99d 698y 4L b Sl e aSepl asangi b ogd o
S pll Bl o ls g xSl s Cod (6 s 3985 Bos
OSoe Lol cnl Syl a8 g wigd (Saocuml Jlrs cul
Oy Sl Loy 50 oaild o 055 Jghas S o sy sl

jabs.fums.ac.ir

doddo

Oy Ol loys yo (oulul 2 S sl (Sloyogi

B 4L Sl eslanal b (Sleyogs 09yl 4S5 5boay Con
sba (b eas il Lawgs cadslml (S 5 (9 Sl
3108 o0yl 3 ealituls g0 liny by (lojs )3 038
Oy Ol loye 5o (Flojoging loosliul 1 oo
ol Slalllae ol iy iy Jos I e by G

Sly (S5 55 (ke (STt (it 09,5 (S gl 1] gmn (B e gk
Email: nooshin_banaee@yah00.com |51 )l ya5 o codaol o131 oSkl (635 5o 31 5
https://orcid.org/0000-0001-7861-5441

Y70



http://journal.fums.ac.ir/
mailto:nooshin_banaee@yahoo.com
https://orcid.org/0000-0001-7861-5441
https://dorl.net/dor/20.1001.1.22285105.2020.10.4.34.0
http://journal.fums.ac.ir/article-1-2557-en.html

‘!é! 1749 ;;L;M)~|za)u|rn o | a iy Ko St p s alme

O 9 > 2 9l

[ Downloaded from journal .fums.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.22285105.2020.10.4.34.0]

dnalie 5 (o 2 p 3k 09,3l el (6 5lo S92 5l (6 5T 5l
50 Bae cdl Ses g Ll Gl asls 5o, il o
Mlgoe ogn nl Sl SoxSIl S8 laglas
sl s Glopsgin (b )3 63l 5 pre Sl

D20 L8 aasie

o g, g olge

Slp el oSS bl ] 5l Gaa aS andllas ool o
Ol Sl (252 5lan (3500, b Gl b Glejs
pola a0, S colaiul s () e plol ol Lo
o ablie Ojponr oty b phlen (Sl S
o (6, atato pglal Cpus Al 4 i o A Cuolesly
ol b lidle s a4 alls o laslinl cwyd 4y ol L
W osls Jlail LSl glweS el oSUge

95Uy (loy0 (b e 40 (F (o pglal JUK 5l
Vs 5 50 slacdl 1 g s Sl by e >y dcn
L Sloyd ok o Tals s (Sl 4y dalllas oyl )5 4S)
Loy bSe oSbge ploys (b By Sl eslinsl
5 ol iy 5S4y s LS, 5 Sy sloe
429 b SaSS 52 50 09 65 00 (Sl ik 2 0 snee
sl g Dbl ol slacdly 5 an Cdl Condge &
S &S sbar ab bl Al agly 5 (Sleys plae
e 2 )0 0pF 18 B e 0 4, S8 x>
ookl del> jo @iy dleasl Sloyo )b (o))l slaasls
Bldail el ) 4 oapm, 50 Epm—30 o loged o e yo
slglace o3l Gl 050 50 @l alio b colyiye
cSloygin 3l &S ae Z8L Lol Gl (lgiea (S 2SIl
<5L°C)-b Gzl ogzs aalsl o ad Gou el °“\*i’g5>‘)'?
D el a5 (Seisd 5 (P9 Sl as L b Gleyo
el g Dl diis (leMbl Jdzigds 1205 lo) )0 uizmen
pbe ©ypodt (hlew pglal 5 ob cole, el anlllas
oS colaiul

4 Contour
° Dose volume histogram

Y55

Jb s (YL 3485 Goe d 5L0 e 8L (yidlo pp e
ol oleys sl 9 rSI slaglans 5l ol ST o o0 Sl o
@ S 95801 o5 39 Bee e 4 0,5 ool (Lo
oS 50 sl eslanl .l valss falS 4y, S8l 5o (558
Sl by 50 0l ol 4y cll | cbles o g 2SI
$ S8 Hlade (65, (Rl b asTyz sl oo (raldl (655
2o Sy S3L 15 (5990 05 b os Gl 009 2SI
A3V 2l S5 4 9,550 3585 995 a s dnil
S g dew Awdd o)lg0 lojs AT Slilew sladlas o
Gde 4y didgr 03,5 Bl po 9,580 b glaw 3o g9lad
A5 0B g ySam ysbinl eyols] s gy o Jlo V-
ra> 5 6ok SIS s andBojlens Sleys (s, 5o
ol eols lis (Ko slaslllas o 0,05 0g2g 8 8L o 30
oI5 el 58 L sl s dmlin ;s 5 2SI L ol oS
A5 b andl b e Glopgin 5l (LU (B silen
3 Sleyseends syl 8L, oz 6,50 Hlhas lse clils
Sl Galpbe o)l d9zg Ghles (nl 5o lapplSeul 5l as
(YY) 28,5 15 50 oSl o b1, B 5o als
Sloghis z3b  iSen 5 e VoY Sl o aizren
4>l glad sae p Sgisd 5 G9Sl ~ g (5
23y B e Sy 08 (gagSimme Lo OS2 gm0
Ol g, 8Ly o as ol lis ladsee ol axlllas gl
oae 8L ,s 5o aS o o)l ghlo s Dolay Sl g0
Wb B o8 Glaglie SIS 50 DS p5 (g5lad
\)
Slyea SorSl slaghiee Gl (el cox
Sype 5 G 4l Gl cdlby Ghlew ol ey
Slp Q) el 5o 0T oKee atls g ' Glbkil asls
&5 =5 son Lol b aSls l pleys (b b))
I oyl sl wlgi cod DVH logel g digd go 000,54 30
9 3 AweS 5 50 ande abll loged ol ASoex 025
Sl 1o ;9 50 @95 o970 4 @2y SO eiren
ol 5l kel Bas (Koo leay ams el lad 1) Sl ye
S35 slaplas slosliinl Cuze pas 5 Cote (o) 2 G
Slr ead i Sy @lSssly o el Gl Gl
1 Conformity Index

2 Homogeneity Index
3 Organs at risk

jabs.fums.ac.ir


http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2020.10.4.34.0
http://journal.fums.ac.ir/article-1-2557-en.html

[ Downloaded from journal .fums.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.22285105.2020.10.4.34.0]

A Yoy )3 &) (5233 S

Y44 leena s ¢ °)u|ra>g)u|w,:ﬁ§;ﬁw”,h@@

SFP LY (2l pol) LSl yo M5 Hsba

Lol saigds oo ool (loys (sl <JslSe VA b ¥ 5,0 5]
W oS ol s 8l Slayosi 0l ol Baw aSbuly)
S sl Sboyo 4l Ges a5 CuS Q‘}'{Ga Iy o..\.(f;f‘).?-
Sged S ) s BB (6551 0 yeS b (nlple (o
o5 Slages ;o 50 aiie oo g Al APl mhaw 5o b
sl g cadosls sy Ll yd 4 axgi b 0T O a0
A eolaiw! adlas L)"‘ st.‘ uygﬁ ujjlio 4 LS)f‘ 39290
Dolie (6725 )0 Olyee 9 lie Sl jlos s az g5 b (e Sla]
A ol 4t g anls o 4 4z b Glace o5l oy,
SlygileddsS 5 olCiws sloygileclsS aliwgas a5 a4 )5
ailes S5isd lane ;0 Loy poe> sl Jlasl LB 5 5 2>

s S8L 5 (39Sl lae Sy b 0gmi Y JS

A Ol ool Ho Sl SaSS iles =Y JS&

8 Hot point

jabs.fums.ac.ir

0IFIL ploys (2lyb

Syec $950 aS )b G5l 09 S Sleys ik 5o
b oloys pone o oolitl Gloys (b sl leys o 2
TBae Sl w6 il Sy sl b 095l
L35 Sz oy > IS xS 9 n Sl Olieebl jolated
Sglie (6 2550 Olyee 5 Blisee sl jlos a4z g L e Sl
px> Gos dhwgdy (IS Sl o (g i8Il 4L 555 0
1545 55050 351 4 b claplail &) Jss3 B 50 5 o
SV 1ol 50 Dedor pet il 5S)l s
a5l am el oSl 4 5o wli8l s aST 3
ples a5 0905 DLl 59k Olgion |y (6551 3,05 0925 Baa
RELBR RIS P RYAST I PSSP EA Wels” o P
J1o 098I L ploys 3 Bus el (r 15 e
8,5 B s

S VEAE Nex) e S oll b olSiws (gle,gilSL)
L 09Ul leys pze aSl 4 azgi b aS 09 09250 YoxY
s VS JSnlS e | sl K il
sl s 4z s ks 5o Gleys w5 65590 5l Ll
Sl zrb oS Sl ol ceslin ;ST o5l jlay 12
s ol SSD=100 €M 5 Lo ples gy (9,2l (g
Caage 5 ohlonm Dglite eyl & azgi b 55 (6,50 4y
s OBl g pekats ATz om0 (gl ey il gl
9l &5 09 onl phlem (sled (Gloys ik yo S b 4SS
30 &5 5 a5 Gl ks dges G gl b 68
ol GolS Sl (S9SN AL b Sloys b I Sl
s bl bl Sgae i s 2 250 55 51451
So ol gz ) JSb b ales olml 5o @jei )0 ok
A3 o0 (LA At Z3L 2l (S95T) (lae

0FP Lol Ak

4295 Lo b gl Ol ghlew Gloys yo (IS ok
ozl Wl slacdly CuaBye § arew Cdb (rhaile SO 4
L oogd oo oolul Sgigd calil oSS 5l 4y, 9 8
ol Glopldil & 55 e a8 (S5 ol (6,65,
2 S Slagline Cumbye da dalsd Bus 2l jlxe

Sl oadoals LS Y IS o calil SaSS

¢ Planning target volume (PTV)
7 Planning target volume (PTV)

Y.V



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2020.10.4.34.0
http://journal.fums.ac.ir/article-1-2557-en.html

L

_J WA Slie | £ ol [ s Il | a2y (S s pole b

O 9 > 2 9l

[ Downloaded from journal .fums.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.22285105.2020.10.4.34.0]

U"‘ A oolazwl )...> \’W—)\) )‘.)9.0_; )‘ “53' v )JBLAJ 33
39 ,lade ax aSul 050 (o 1) oS Oledbl Liai jlages g4
dod a5k WS (oo a2 098 0 i x> 5l Jlade ax o
Seogill [l o glp 8jhte e S 0 ) 0 &9
Uyl @lp pee Sl Soepl Gulply (aS oo asds olgsds
1,5 e ol o S 5] delin e 5o o
a0 logad el e coly lis SG g0 4 oo
Shabi e M e Jloged o1 crend 4z LSS
A Cewl o> 00imo LS (xS =0 loged  Jovie
S8l oo Jloged S ge 8l 1) (6 i b (e 30
U O ygods ol o3l G5l g canS Tl jo e logel
2 ez 30 2035 Gl logad dalllas (pl Ho Q) Conl 3o )
390 3 (syp Wl Sgods Jlew 2 Gl Sl ik
- sl Fots 2Ll Sl 285 18 Lloisa o5
T 4 ol g SIS asdlas jo 0uls SO polie o>

Baa JBLlS x> 5l (6 e e Sy 4l L (g5 (9 25l
35 Djge oloyd w5 6595 n 5l Qluebl joliieas
OF R b gleys ;0 Bud o> oS Sl mrdgs 4 oY (izen
aSs,b ol ol Gl ol and 8 (e 070 o Sl
Aslb Buas g cawlie o b a4l ol bw S99
polie oyl low glite  cogill ay a5 b Cngy b donii alolé
oy ol et ol o Sl Ll sl Solae
U aoie alold ol )law plos (gl condosliinl G gl
Tros Foin o5 jsboles g s il Vel gl
- oo oolatul Calil SLaST 51 daims 8L Hleys Ho s ools
oo 3l sy g 8 dlox | Wl slacdl ISl o b as el
ool @ argi by S5 cnl (28,5 i o b isd @)l 5in
Al bl g pdas AlBlas e 2 sl (6,88 al;

oley >k (2b3)!

230 & sn pole (Sleys ik b))l sl

() (Sl55) s lsles] Slads (sl a3, s il Jass =) Jgo

Endpoint

Rate (%0)

Dose-Volume parameter

Vy.<=/y.

OV +) (obel) o laslint Sluds glp 4,y (o 8L Joos =¥ Jgu

o
- -y = \‘
Symptomatic pneumonitis ;
o
€.
Endpoint (%) Rate

0
0
0
Symptomatic pneumonitis .
O+
€.

! Cumulative integral DVH
12 Differential DVH

YA

Dose-VVolume parameter

A\VARINARE
VY.< /ss
VEoa</yy

A\AR VYA
V¥E-</ss
Vea</yy

% Source Axis Distance (SAD)
1 Dose Volume Histogram

jabs.fums.ac.ir


http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2020.10.4.34.0
http://journal.fums.ac.ir/article-1-2557-en.html

[ Downloaded from journal .fums.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.22285105.2020.10.4.34.0]

A Yoy )3 &) (5233 S

W44 Olies [2 g)w|ﬁ>Ju|a&§;ﬁwj¢yw@

Sl ulaz e g canl JBwl lade SG sve s a3 ls
Ol az g Lol ams oo plis ) (6068 (SKem 39 jiin S
ogdle commlio loys ik (uad ;0 45 Sl (6598 5 4SS
odl Zlye 5o A b ($Res a3l 5 gLkl 2l
o bstye 5 e alas o5 55 a3 olla slacil
L bl yo wleadand ¥ sz jo Sl 25k (bs; 99
o9k Crl 5 0998 5 09I gy e Dmax 9 VX anslis
s 2,5 )8 SBlsS Y g dumlia Sl a5 S sy
J99z b 0950 5 (598 (b9 99 o b oveliawsay jyolie plos
o xS 5 4xils il slel bl Sl ¥
0,b,0 (6 in 05,500 ,8 slaools aSul 4 axgi b ol
SYle )3 oadizys yell o imly Voo 5 o)1 0925 42,V
b Gt sl bl rpsde pimes 5 il
Ol S deliie S e (e @y Canl 4y Gloyogi y Cighe
15 Vao e ol Vi SlsS btz slaVX oy anlllae
el 4y azm 2oy Ve goluss b 5 S 6S SIS Jgae
b alie ooy n jl eaalossa (o8 @i X Jyae
i Sl (i b jlem Ve 0 098Iy (it b ey

Ao oo ol |,

:.=‘

ol Gl Gl Gleys slaghs, 5l (o Sleydsin
5 Sl () 4ok leslanal b (g onl 3luesly
5 é)ju;o Oy b camsclil lawgi sadoll Jsisd
Ol Gl 0loyd jo Sleyogin lrosliinl (nSpee
Ol ol 5o Sl Gy ey Joe 5l am Gl WG
Slopsin G S UL Wl sbadl ¢Sy
Jo 0 ojlsen alimol, Glacucanid D9l o Comne
CBlar Ty 50 cnytien oS wis oy, (8L lp A

() do s ol slacdl & ol (g eS g ouil, Bun
09y Olpear Sesd slaglae 1 Sleyogin ST ST 50
ooliil di Glbojw adlie (e Gl (Slojogip (Lol
&S S5558 G5 n Ak GWU e aSnl a4 azgi b sl e
OSeoe il (Lol o)l (59 XS 4y s (6 i 3985 3o
S 2l ol Syl alE § wgd Sl o
sy lhlew Ho puslo oo (VYY) 098 Joko F e el ol

14 Homogeneity Index

jabs.fums.ac.ir

T gkl (e L
b g jo Cillae pliee 4 g2, (Sl gLl a2 la
S adlgye sldail aslis (1Y) wes o Buas w9 o5l
S 2l oleys (b SG il e &S el oS
Sy hb e )0 cadicay o5 Gllail (asli walsl o
0018 Zns gy el aid )3 113 oolails g0 055 5 (pl ;o 4 $SUge

9550
CI=TV13TV*VR1

TVL= w500 59015 Of ey 095l o5 Bas oo
(WS oo 8Ly |y oal 925 599)
TV= Gos po>
VRI= 5925 59 pon>
LAECIRINERS
59 08B0d 53 Sl pedS &S WS (oo Gl jo (SSer (a3LD
ool sheslaiul b oo ledy 5 el l5e az Ban o>
Iy Gan e )0 oul C8b 0 0 S5 1eSs Glg s i
ks 5 alasl) 5l (Ken (a3l calllas (ol 00,5 51
LAY wl
HI =Dao /Db
D5= Gun p> 30,0 0 o 3o Jlos
D95= Cua o> oy A0 o 50 JSlos
55 oFan alS Ly el Sy 5am a3l Sl fyee
o sl a5 ol

9 0¥ P L ployd (>hb 0 (Bl wgls amslio
09l
el ol (S polde Glbal asls dayl) & 4z b
RUW [y | XV A RV-PRPTE SRRV S SOV IP VIRLIUWI RUVEL O3 B I
30 Salds 952 pac cdo il he 4 Koy polde
3 red b el Gglaie > g0 4y bogy o ¢ fF Sue s
s blis Mals Wl il g 418,515 20l 390 Bom x>
ol 0y90 Ban a3l glewd 5 Jle bl Sed
oS BB d0e sl w30 Jloged 4y dgi by aS wilans 31,3
ol o Al YIOU e g SRen als lase Lol

13 Conformity Index

Y59



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2020.10.4.34.0
http://journal.fums.ac.ir/article-1-2557-en.html

3
3
0
. Y (A)
S EN 3 4 4 4 4 4 4 4 4 4 4
5
by
5 ] 5
M w 02N SAIA Q/3A (S99 Ab/Y (VAN PAVEYY VAVAN VA/AA QA bA/\ =
Q
3 3 3
& 0SA AR A A QL/AA b\ /Q \YIA PIVIPY BYN AABA YYIQ\ /A &
3 3
= %
D Sy A YA YAIY AL \/ VAN A PAVAY QY Ab/Q L0/ ..w
% K<N
W SZA bA/$ (4184 ASIAA AMA 4% b/AL A/ JUVIW SAIVA 4\
Q
(0)7AN Ab/A Ye/Q\ (PYAZY A\ PRYAY bA/$\ AAQ ASIA\ AQ/ A \3/Q
m©> . . . . . . . . . .
Xew g S¥VANY ALQQ 4 AQ AIQQ AQ Ab/00 AQ/40 AQ 00
fe} WA 3l b/ 3Al- Q4+ AL Q4+ VAL 3A/- 34/
IH AMA AU Y AN VeI AL Ve PAVAY PAVAY be/\
M (nan)
bf 3 s -\ -\ o\ -\ 4 -\ 4 -\ -\
a—
e}
w_ 0ZA 341+ 4414\ (SYEV < /AN \VI4A - Q/Q4 ASIAA PAVZAY [VYRXY bA/4A
L” 0EN INZYS A /VA AQ/0\ %% AQ/ A $4IA\ QA YOIV bA/b\ bi/e4
ﬂ S A (RY2Y A/ VIA A/ Y4IA 43/3 QM+ \ 4/A Yo/4 bh/b
— SN e IvA Qb/AA A/ Qb/A\ L34 AV/AA LY/3A QAAA AAOA \ZVAY
3
=
"
4 OvA bb/A LYIAL Q4/A AL FUVANY A\ Y AL 43% QVIA\
|WJ CO#O—.—& m®> . . . . . . . . . .
)
- xew g <+ IAQ AL/QQ MYy AQ - /00 1Y (S AYIVQ Y <+ IVQ
e uoJ329|3 1D bA/e b/ <A 4o/ bef A4l AN+ (4l 340 A/
A
3
- IH VA v YA AN AV VIS AV AL Ad/A AV
\ =N
/orv\“ (wo)
dag *d/\ Y\ /A /A <A\ ¥l 4/ /N QN 4\
[ £0-50-#20z uo 11-Je'swny feuinof woJy pspeojumod | [0'7E7°0T'0202°'S0TS8222 T TO0T 02 :HOd ]



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2020.10.4.34.0
http://journal.fums.ac.ir/article-1-2557-en.html

[ Downloaded from journal .fums.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.22285105.2020.10.4.34.0]

A Yoy )3 &) (5233 S

W44 Olies [2 g)w|ﬁ>Ju|aﬁﬁ§;ﬁwj¢yw@

P> 50 (Blyd 0 osd Gheyyd O Sre o 5l i
3 Ol g 0 JsF e e e g Gl Gl leys
OF 9 (P90 4y prgaza jlhat s GlaplE )l g 28l o
blvwaw mimls 5l (S as 4 Cogae Jloixl 5 09 S
Ol gy ol s jo a8 csl Slojogy o )] laus 4o
ol yiaS gy cpl )0 ded o 00y yiwbide sloogl ol g
(V-F) onies Oldlas 5 aslllas ol ol a5 a4z g5 b ol by
$n 5 S e Jlimlay b a4l Gloyogiy o
Wb g 2l 5o g bl Glofug azgi 4y, CBL o egasa
Tobw oy p & Baa S3b g podle 2l Sl b
oy Soghe by gl by jop Jletl g 4 (232 5o

Ded Aoy

Sloasls g4, 2z 30 Glawslie & jg0a) ragh (nl )0
Lo sogSivs Gllem jo Ban cél G,KAQ 5 5luail
Sleygin S 50 FexSl s Seigd slalae I eolanul
adlae (ol @S Al (c) 2 OIS (©) e plel (s Loy
0515 009 05 5 (S9Nl Al (o5 ogee e @y aS ols Lis
a5 9598 g, b amolie jo au; 8l a9 iUl Sgis a4y, 2L
Lol i 005 ) s 5 YL g (55190 g o o LS g0
4, V20 obj)l sl sylo sime BN 00l S > g0 oy
0l a2 30 AS 3gu oo el 9998 (GYL dgai 0l cdwlive
e 33550 @2 0 S 198y 5 Belate )0,

@‘é)..é 9 s o e
5T olazsls 51 ol sl lS” 4l bl 5l 7 5ciace allie oy

5 elealy ragh cpl o as gol 35l sen Jlo,ad Cilye
.J.S)L)‘sn r:){:-‘ J.S‘aos.u' S8

&L o)l
o 55 el |, wdlie a5 WisSged S s

jabs.fums.ac.ir

@b 358 Ges 4 Lo i Sl prilsy cle 4 Gl
Obeyd iRl Ol aslllas (nl )3 o e e
D ey 25 S Ghlen 50 05358 sl 9 2SI
cbloy (e bl olles jo aS ols lis asdlas ol gl
x> bawgle 50 09 S () 4 S 9598 ()3 Ol
@1y 5lade (S0P (el 9)l9e sy 9)lge fiiny 5o ey
4, pegad a3 oSl risres g 4l sal g2 50
Sl (55 50 g 039 10,95 (e Ll p 5l g,y ol o
Gos a5 9,5 Jlod jebinl | e (lg5 o @8lg)0 S (oo
Gl Jo el a8 Jlans (9598 b dnslie jo (958Ul S4i5
)55 PR ;0 a5 L S5 Sl lagi y (o2 510 )L el
Sliwls 2SIl asdls g adlr jlrs (o 8L b iiSen
el ol opl &5 WS o (b 1) (eFgmmn e g 0
Slagas 4 aillem g oslocuws;ll; 993 (5 5l sy 45 595 o0
b (29,0 9500 SN Gulplis (VY) aisS S9d iy
loyg i8Il ogamma 0 e @ 4y, b 50 (g iU L ey
Pl Ll 358 09550 L Gloys (b (g 5l eS
9 08P b oloyd by 90 50 (3 agl) Dyl ol
995 B3P n e Vg ) SUSE [0 a5 Cun 09 2SI
e D9l Lol oadosls las (595801 g (593 L ey g
b )0 45 35h e el by 99 Lol o (B 4l g
099y b e 5o a4y Z8L 5l (6 fien Ceand (9 ,iSIL ple o
5 ooe YU bYo 5l (SO el cpl S e s Seied
el 0P 4 Semad (S9SN )50 5 (Lo

sloodys )3 (g gy & SEF a4 lgiee gy0nl)l
Oyl loyo joayy cdl sl cblas jo (g i lebl ¢ gliny
o9 B gloys gy 5 g5 Bl gl s Sl Ll
ol il slaasll L e

(OIS 9,0 30 (e olmyl joliear Vb (6351 (392,14
b 3l Ll aS oo ol ) Oleys pm (L0 5o rals
G oazg boogdoe sty GlaglE)l i 5o cdl e dely
g0 S B A (55531 50 (09,Sl g0 codel sy ol
39 oMo g el S 5598 Gho) b dmalie )o Gleps e 5o
$y3 39 Oliee )l (5o Ll il el (8L 50

Y-V



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2020.10.4.34.0
http://journal.fums.ac.ir/article-1-2557-en.html

7

20V Olts | £ osled | s | a iy (S5 s o sle alns

O 9 (> 2 9l

[ Downloaded from journal .fums.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.22285105.2020.10.4.34.0]

References

1. Delaney G, Jacob Featherstone C, Barhon M. The
role of radiotherapy in cancer hreatrint. Cancer.
2005;104(6): 37-1129.

2. Haussmann J, Corradini S, Nestle-Kraemling C,
Boélke E, Djiepmo Njanang F, Tamaskovics B, et
al. Recent advances in radiotherapy of breast cancer.
Radiation oncology 2020; 15: 71.

3. K. Horton J, Jagsi R, A. Woodward W, Ho A.
Breast Cancer Biology: Clinical Implications for
Breast Radiation Therapy. International journal of
radiation oncology. Biology. Physics. 2018; 100:23-
37.

4. Mohan G, Hamna T P A, Jijo A J, Devi KM S,
Narayanasamy A, Vellingiri B. Recent advances in
radiotherapy and its associated side effects in
cancer—a review. The Journal of Basic and Applied
Zoology. 2019; 80:14.

5.Zhang Q, LiuJ, AoN, YuH, PengY,OulL,et
al. Secondary cancer risk after radiation therapy for
breast cancer with different radiotherapy techniques.
Scientific reports. 2020; 10; 1220.

6. Alzoubi AS, Kandaiya S, Shukri A, Elsherbieny
E. Contralateral breast dose from chest wall and
breast irradiation. Phys Eng Sci Med. 2010;
33(2):137-44.

7. C Darby S, Ewertz M, McGale P, M Bennet A,
Blom-Goldman U, Brgnnum D et al. Risk of
Ischemic Heart Disease in Women after
Radiotherapy or Breast Cancer. N Engl J Med. 2013;
368(11): 987-98.

Yovy

8. Mohseni M, Mohaghegh F, Robatmili N
, Bayatiani MR, Seif F, Mostafavi N S-
Comparison of Photon-electron and Photon
Radiotherapy for Supraclavicular Lymph Nodes of
Mastectomy Patients with Left-sided Breast Cancer.
J Cancer Prev. 2020; 30:48-54.

9. Helal A, Oma A. Homogeneity Index: Effective
tool for evaluation of 3DCRT. Pan Arab Journal of
Oncology. 2015; 8(2):20-24.

10. M Bentzen S, S Constine L, O Deasy J, Eisbruch
A, Jackson A, B Marks L, et al. Quantitative
Analyses of Normal Tissue Effects in the Clinic
(QUANTEC). An Introduction to the Scientific
Issues. Int J Radiat Oncol Biol Phys. 2010; 76(3):
S3-S9.

11. Emami B. Tolerance of Normal Tissue to
Therapeutic Radiation. Reports of Radiotherapy and
Oncology. 2013; 1: 35-48.

12. Khan FM, Gibbons JP. The physics of radiation
therapy. Fifth Edition. Medical physics, 2014; 47.
13. Feuvret L, Noel G, Mazeron JJ, Bey P.
Conformity Index; A Review. International Journal
of Radiation Oncology. 2006, 64(2), 333-342.

jabs.fums.ac.ir


http://journal.fums.ac.ir/
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://link.springer.com/journal/41936
https://link.springer.com/journal/41936
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://pubmed.ncbi.nlm.nih.gov/?term=Blom-Goldman+U&cauthor_id=23484825
https://pubmed.ncbi.nlm.nih.gov/?term=Blom-Goldman+U&cauthor_id=23484825
https://pubmed.ncbi.nlm.nih.gov/?term=Br%C3%B8nnum+D&cauthor_id=23484825
https://pubmed.ncbi.nlm.nih.gov/?term=Mohseni+M&cauthor_id=32266179
https://pubmed.ncbi.nlm.nih.gov/?term=Mohaghegh+F&cauthor_id=32266179
https://pubmed.ncbi.nlm.nih.gov/?term=Robatmili+N&cauthor_id=32266179
https://pubmed.ncbi.nlm.nih.gov/32266179/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/32266179/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Bayatiani+MR&cauthor_id=32266179
https://pubmed.ncbi.nlm.nih.gov/?term=Seif+F&cauthor_id=32266179
https://pubmed.ncbi.nlm.nih.gov/?term=Mostafavi+NS&cauthor_id=32266179
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eisbruch%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20171515
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20171515
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20171515
https://dorl.net/dor/20.1001.1.22285105.2020.10.4.34.0
http://journal.fums.ac.ir/article-1-2557-en.html

‘ ‘?]’J ’ Journal of Advanced Biomedical Sciences | Winter 2020 | Vol. 10 | No. 4 Borji D, et al

[ Downloaded from journal .fums.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.22285105.2020.10.4.34.0]

.Original Article ]

Comparing the Absorbed dose of Lung and Conformity and Heterogeneity
Indexes of Breast Tumor for Mastectomy Patients Using Photon and Electron
Beams

Borji D1, Banaee N?', Nedaie HA?

1. Department of Medical Radiation Engineering, Central Tehran Branch, Islamic Azad University, Tehran, Iran
2. Medical Radiation Research Center, Central Tehran Branch, Islamic Azad University, Tehran, Iran
3. Department of Biophysics, Faculty of Medicine Tehran University of Medical Sciences, Tehran, Iran

Received: 04 Nov 2020 Accepted: 24 Jan 2021

Abstract

Background & Objective: The aim of this study is to evaluate the feasibility of using electron therapy
as main treatment modality of mastectomy patients and determine the absorbed dose of lung and
heterogeneity and conformity indexes of breast region in this technique and compare it with the
conventional method of applying tangential photon beams.

Materials & methods: In this study, the CT images of 10 mastectomy patients were used. The CT
images were imported into Monaco treatment planning system. Targets and organs at risk were
contoured by a radiation oncologist. Then, for each patient, two treatment plans were designed: one
with photon fields and the other with electron fields. The prescription dose for each plan was 50 Gy
and the plans were designed in a way to deliver 90% of prescription to at least 90% of target volume.
Conformity and heterogeneity indexes and absorbed dose of lung were then evaluated and
compared.

Results: Comparing the obtained data, it was shown that photon fields provided better conformity
and heterogeneity compared to electron fields. Also, due to the different irradiation angles of photon
and electron fields, in most patients, photon fields led to lower absorbed dose of lung.

Conclusion: The results of this study showed that in terms of sparing lung and delivering a
homogeneous and conformal dose to tumor, radiotherapy of mastectomy cases with tangential
photon fields have better results compared to electron therapy.

Keywords: Breast cancer, Electron therapy, Conformity index, Heterogeneity index, Absorbed dose
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