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ABSTRACT

Background and Aim: The goal of radiotherapy is delivering enough doses to the tumor and
the lowest dose to the organ at risks (OAR). The aim of this study was to evaluate the
received dose and homogenous dose in the target volume. Also we evaluated the dose
received by the heart and lung during the treatment of breast cancer by using tangential wedge
beam technique.

Material and Method: Twenty patients with left sided breast cancer and conserved breast
were divided into two groups: patients with large breasts and patients with small breasts.
Treatment design was performed by Iso -gary software The Dose Volume Histograms
(DVHs) was used to measure the doses received by the target volume, heart and lungs.

Result: Dose homogeneity index (DHI) was equal for both groups. Homogeneity index (HI)
of small breasts was lower significantly (p=0.001) and the dose distribution was better. The
percentage of heart and lung involvement in the patients with big breasts at all dose levels was
more but the difference wasn’t significant.

Conclusion: HI for target volume and dose received by organs at risks were higher in the
patients with big breasts. Therefore treatment planning for the patients with bigger breasts
needs more attention. Also calculation of evaluation indexes is more essential for these
patients. Doses received by the heart and lung were compatible with standard levels and aso
the radiation risk for the heart and lung was within the acceptable level.

Key words: Breast cancer, Radiation therapy, Heart dose, Lung dose, Tangent technique.

Received: May 24, 2017 Accepted: Oct 3, 2017


http://dx.doi.org/10.22102/22.6.1
http://sjku.muk.ac.ir/article-1-3745-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-15 ]

[ DOI: 10.22102/22.6.1 ]

1-10/199¢ siawl g gogd / @9 § Cuny 8)9s / olw)5 (Sb)y eole sEiIls (alc alas

o (b (b g 4 Hino (3 ylow vlu (Sleils' 51 (8L 40 38 g 30 @398 L)
T A g3 (S 5901 35 30 39 410 T 9 SO P S5 b oo o0 i

TG0l Ol jao ¢ 510 32 Vg
.otﬁlg,mu;nmu;é,:ﬂcyK.‘:;\NL;{.:;%a.xi.z;uu&.‘zﬁ&}ggjﬁ‘uszﬁag}gm,twu)tfsﬁhm.\

VYTV 80 Sl Sl (s e 3 30) €Ol it cOliws 87 (ST sle oSl (ST 080> (S5 658 05,5 skl c(sibemsly O jga 7Y
yarahmadi.mp@gmail.com

o>

e

S o 53 sslme S & (S 53 Bl 5 5055 4 (Ken 5 SIS 55 0y s Sleys 5 s IBAB g dine )
4 Sese Olslay Oloyd o ) 5 BB 4 o) 53 oo 5 ok o 53 53 (K 5 (B3 35 Oljs andllas 55 .ol
338 s 13 75 SIIFE Sk e Il 18T ST L Oty O

55 Ol b Ollay 05,5 53 53 odd Lo Ol b o Comws Ol Olb o 0 Yhtn Sl Yo 5l iy g (99
Slapm= 4 ol 33 0l 5n (o 5 Cgr 238 e 5555l Sl pr s @ Olys (Hb LA ) S S
33,8 o3l (DVH) e 53 (sla smie 31 a5 5 5 ot

2 HDKes 2t o Ll (/)35 0L 555 5 &S5 557 b (a0l 3550 53 (DHD 3 (K oL il 48l
g o253 &5 55 Sl Sl S5 S5 (S 53 5 3 S PTY (olslas ssb 4 S S e L sl
3 lsbine gl Ll 35 18 55 s 5 B 16 2 Ao ys 5D

55 552 Ol G031 L Olslas 53 (Sl mes (SUapll (B )3 53 Ol jn 5 ook o 3 53 (Ko Sl 4 4 5 L 15 87 Ao
23 el (658 Oolew 81 53 (SLio) Gl dnlons 5 035 i S35 Ll Olles ool Oleys (b (il iy
S E R Sy P N P O g B e P VYRR KW VP TSIRU  PYPR IS JUPI SN
358 JB mhaw 53 Ohles 655 5 (B

5L ST ) 35 0B 33 Sleys g Ol Ol il 0319 s

AFIVINN: iy A2/0/Y V1 ol 4Dl 49/Y/F1lis Uy s


http://dx.doi.org/10.22102/22.6.1
http://sjku.muk.ac.ir/article-1-3745-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-15 ]

[ DOI: 10.22102/22.6.1 ]

3803 13 9 15 @303 (bl P

tels Wi e eslinul Ol Ol )5 ST Slayss
(FIFDALs 55 als « (TWBY) £ b Sil5b slaals
(T-IMRT )agy Soks U gl 53l SI36 glaals
Mg oad L glinsh @iy bl
o (VMATY) o sdsde ol 5 o5,T s AMRT
ladks oSS I s osb 4 L )iS s (AAsL
5 e 33 5h gr ool (TW) 25 ol s 150
oG &S Dby Ol Slpasn 53 Gl sl el
(Y Y ) dizen ) 5 B ol il Ol T (6,8
5SSy B ASlS eS8 MU ) B sy o)l
5 sy g0 55 (VN V)3s 0 i S o A
(pericardium)s 5, Cwnd 4w A
(coronary ;s S (s, 5 (myocardial)s,s .
598 8 L, )5 andl 5L Cow Ll sarteries)
Sope kIS s Sl Bl S LT s 51 5,8 5
R R e N N Y P R S
L, andl G5 e Lo sl OW Sl
S ay s b mlys b Bls o3 (Y0
§ KOS B -3 P PSR R g ERPPSY- g F
S asle V(6,80 0lj b (sl andllas ol Sloys g,
obdlae jsb 4 6y la b bols olas Sy 5,
s adlas (Vo )Lsg o35 Lk Oleys I S 4 Cod
o B B Dol g s sl Ol S
o e i Ol 4 S Ol 53 5,5 50
adllas ool s (VP)ASL i s VYL Ll
(Uniformity) z=1,5 5 (Homogeneity) Kos
Obles 55 4 5 b @ oy 33 e 5 PTV 5 55

L Oblay 03,8 93 53 G Comn Ol Ol 4 Shis

Tangential Wedged Beam "

Field In Field *

Tangential Intensity Modulated Radiation °
Therapy

Multi Intensity Modulated Radiation Therapy '
Volumetric Arc Therapy

4dodR0
VLI 5 o8 sl o 0331 595 b S L ole O
33 ()l 0kl 033 paded 1YY OT 55 Jlaz odomza
05 53 Oy (5 s Ol Ol clgill o 1531 OLe
e ades LS5 15 0L s il JSTVYY &S
55 Ol 4 Dl Wd 35050 51 /YR 4T Sl 0l 03
530S 55 (1 1)AEL (or Oty O 4 Ly o 0L
O s ¢ g 23l S0 4 0L (6 anrl o e (0 20
oren 6Ol O s Sl 8 1 LT lsl s sl Ol
FoS Sler Lwge 51 e o3 sgd= Ol e ol 4
() 1 els Ol Ol g1y Oloys (sla b gyt
(Nl Slys 038 9 Slyssp (Slys i
3513 ogr it Ol Ol o Olays LT 3 55 Slays sy
Breast conserving ) ;i ds aws ysb 4
Jols &8 Ol bi> 1> Jes)surgery (BCS
G155 Dbl Wl S35l 4l b g0 55 s
350 5 Kty skt & (Sl i 5 sl e
o ool cadsl ol o 3 o e i Sty 5 (s
3,lkuly o9, i Slods é‘) 03 (Y=F)s i
6 obladl (b Hshte 4 &S ol Ol Lai> Obsys
Sl ol s305h oo eslil Ol 6 S See
S Gosb 4 eld woS sy Soge 4 Sl
Breast Conserving Therapy i ol ol
S s &5 e 5550 sl ol 555 S, (BCT)
S aw Jby iS5 ety O il (ghlew
b S e 4y 1SS 5 (S 3 & DL
53 5538 S Dl o iy 55kt 6 PTV Do
3t (OAR) Sl sla 08 )l 4 35 o S Il s
256 ok o e 4 Oy O s (Y V)L o
ol Gletiny ol Hlpas 35 (Kan 4 0oy Vsane

Planning Target Volume '
Organ At Risk

109¢ sidwl § (el /7 695 9 Cuuy )93 /7 olws)S (Sibjy eole slEiils (alc alas


http://dx.doi.org/10.22102/22.6.1
http://sjku.muk.ac.ir/article-1-3745-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-15 ]

[ DOI: 10.22102/22.6.1 ]

W ssanl b plye

QLA):@‘JLWQDICOM‘\ QA}QCTAﬁjLaJ
Al

20bys b

cxl) /Y 05,5 Isogray il 5L ol b
b s oz s el (4t 3 Dosi soft 572
Ja):wljj;’e-ngqJ)gﬁ;(PTV)eM
RTOG bl 5 5 cun 5 sS51 eSi sy v i uo Dl
dw S yge 4 Obeys b asl s 5 (G538 eseis
PTV) oleys e 4 (P55 Sl 5Ll s
48) (525wl 03 o hlie el SIEG Ol 53 I
53 55 @35 03,5 a4 eslizal alin (o8
sl s 455 L o e Ol Sl eS8 > PTV
sl Ol fols Oboys gla Ol dd odlsyl 3 55
b 4 45 US| s Olikos K 5 s (6 4 4 3L
4 Y o S o (A3 MBS Y 5 sl (ol
JHL oo sl s gy oI 8T s 4 ol S
$SS s A iy Sl IS e 5 SIIEE Sl
A3 eslizwl (Half beam)m{ Oole sl 5zl
) PTV SB35 s 53 iyl (6 abi H ke s
[y g 5 S50 la Oldue 5 A3 03> 51 3 (053 5 Ol g
S5 53 g plos o SlST Ll foes 53 YIS
Yoo gla 5385 55 8 Ble vt Ohles ¢ 4en
25350 Soge 4 sley 4 B35 508 65 S
05 /S # 05 6551 5 Olays (sl s plrl s
Sy (65 Je ot (5 odiaduled oS I b g
i Zalsed UMLCY 4 o U1 0575 Ctlap b
030l b (5 e 35 Slawlous 5 S oslizal o sl &
St s, 5 Point Kernel oz, S

DBl e sl = 53 s plaicollapsed-cone

Computed Tomography "

Digital Imaging and Communications in
Medicine

Multi Leaf Collimator "

b ol iy Cou o8 S8 58,5 ple sl Ol

Ls gy kb 8 13 s b SIS (sladls

IR 93

Looles Yo sl S addS oy Ken (s andllas ol s
oy e LU )y G S o Lai> Ol
08, (Ksp G Oty O gyl Olyley
P38 Sy 3y 5 Oy Oda o 4 B Sl
R VO PN B G- PP Y O PRS- WA
a3 5 6y 5 V20 Sy atesy g el s oS
o3 B2 5 ¥ 51 ST Ll s 4 oS el V3o B8
Lodbe 70 BT Olley s gy adllas pl 55 sl
G s am ST L Oyl 3 Jlo FO/B0 S0
5 (o Rlie) i T S350 Ole 53 Jols Sy !
Oleys it d 5 gl 53305 58 50 53 (5D 5y 5 Olibe
Dy piSyse 4Ol Jol e L p el

Pl § s sl G 4

= 05V g Lo 5 (Sl (o sl Olagy I 1ot
o o e 0 S Sebs LGE o5 s csle g
MWl (5 o skl 5 4 p5r Ol Sy L2
5 Sy a el Dlan 1 Wb Sls Condy alis
bobes o Vb i b s a0 8 G asli b s
AKTINA 58 csl) 5, Gy Sl eslizal
OLd Lakie gl s asl & ot (MEDICAL
qdfju&ﬂéuﬁj\éwxjwﬁPTV:jb
oo 3 Gose b (GBS A s oslaal STHL Ol g
F omb e (Slo VI Gl do 085 55 Ol s
S8 ol e Bl Y B0 Sl do Ol e )
3 edi 255 by GOUFT Sle b s Oy 5 8L
L;a,é}jlo.\{@\fh.;)'\@u,u@'u\@p»

ol 5o 5 (NDAs Lasin Lsbl) ¢ ol oyl

1109¢ siawl g gogd /7 9 § Cuny 0)9s / glimwn)5 (b eole oGRS (alc alas


http://dx.doi.org/10.22102/22.6.1
http://sjku.muk.ac.ir/article-1-3745-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-15 ]

[ DOI: 10.22102/22.6.1 ]

G803 35 1 @303 byl i€

St 53 S 4 ey 55 Ol5en sy STt rioman
SleaS T 53 ok sloml (55158 (S iy 5 4y 5 S
B 8 5 Sy s p Sl 4B 8 s 5
V0 < V30 . V2o «Vig ¢ Vs sl el )b DVH s
Lzs B Sl sy o & 38 £l S
NP SCH IS IRPIC S NP LI PR DI -t g
o 43) o o 45 (S5 555 Sy rp S
«V30.Vas Voo «Vig ¢ Vs sls el Sl 58 (8o
Coow 4y 5 &uﬁo%ﬁs.\iafuum Vo
S P YO o) @ Jobes (35 & dites
Coow 4y & oy 35y (Gl o in g 05 S Ly
JQJJ\)'\&LAWL@J(J%LLW@)ub
S ges 5l g es S Cilosly 6,5V 50 Jslee 653
33 ae G sl by osde i ) 5l DVH
fL'J Sy 5 (Dmean) Lwge 55 (Dmax) A
38 il (s 3550 SIS

Obles 038 53 53 odd S5 (gla byl (5 amlie (sl
035 s (g 3l oy 05 S 5 555 5o Ol L
o 38 a5 5 5 TSt (g il 0pe5T i s esls
SPSS 5 er 3 Ol (sxe P<:/:0 ) /80 olbl

A eslatal V2 Qj)j

s sl
03,5 55 1 Oloys (b (e Sl oleT s 4y ol
Ly lons 681 5k oSS 5 &85 Ol o
(o Pla Olley Sl Y gl LS 4l -
C3l)s (6,8 ¥ 35S 4y ) e Ly o s
(V30)L5Jf Yo b aS LBl e s (V20) 08
Sl w4 oar g L odas e Ol 1y Cl o5 87 il
55 Sy s i 0 4 V20 5 b8 Vg e el
S 655 B ekd sl s 5 B Al

&"J.} M&A})}AQ‘JL@:JLS‘JJLA}A‘)QJ‘LJ})‘JW

358 s Com (K20l (5 a0 55 5 6 S 5]
on $Swal s 55 Sl aslizal LI g by
33 S e b G Sl s g edd
5438 amlin ok (5,5 oIl b LS e (g dl e
30 oS a i S 2y w5 55 b s
033 izl gl &S 2 o PTV s il
Wleys b bl yskte 4 s e3ls ol e
55 4558 PTV 1y DVH") o 551813 508
s gl nal Olays (b IR e 53 sl 8 3
oS ) S S Dby b Obles 05 8 53 4 Oblay
) &5 551 Oy b Ol 5 (GaSla 20 (SLa V1YO
e Cp) B s (S e (Lo VIYO S i
andllan 3530 Ol 53 Oy e Solo bl (i
19) s gl
1S e 53 IGT
oeFLe 3l Gda = d=1s 5 55 EIF e sy
sesliy OHIM s K jesla(HI Kes
ol alee Hebte 4 ...L::er:l.&.:w‘(UIW)éiljigi
5 S ostial 5 dals, SIPTV ps s Lasls
HI= Dyyay / D,
UI= Voo, - Voo
DHI= Dz%_Dgg%/Dp
¢ a5 did 53 Oljee Dimax elasls,y ool 55 o5
3o Yoz «oa == Sl s 5 Ol Dy
Vios w3 ,S sl 1y s 53RV &S PTV
03,8 Zdbys 1y sz DAY S PTV I e
5 ek Odr e Ao ¥ ou S 655 ,laie Doo,
odwy oda = ey A @ S 5d i Dogoy
Sl el Sheslinal b 38 sla )l il oo (el
Ad 7l A2 DVH

Dose Volume Histograms '
Homogeneity Index ™
Dose Homogeneity Index
Uniformity Index '

109¢ sidwl § (el /7 695 9 Cuuy )93 /7 olws)S (Sibjy eole slEiils (alc alas


http://dx.doi.org/10.22102/22.6.1
http://sjku.muk.ac.ir/article-1-3745-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-15 ]

[ DOI: 10.22102/22.6.1 ]

O 2!yl Olyeo

Voo Slp odd dwloa Hldie op i 3 eslbl Bl

LS‘J"S)}’ M)5$7/‘Aj‘jﬁsﬁfj'>w“ﬂ) Ls‘_;"
D ol éw‘ JLQ.:.: QL«JB

0T Cony b5 bl od 03 S 218 s
VV/OA J"‘J" %Jé V3() LS‘J" ol wla.a J‘JJLA U‘iJ:":‘ZJ

gy Ol on L o ¥ Sl ¢l & 35 Lo)s

QL]@A})}AQ‘)L»:{C)L@};&A-\ djb

&S o5 Ol b Ol low & 53 Ol b Olslow
Slew ojled o PTVze  caw s, Vg <5 V3o o leds o= PTV (e Cew Voo V3
G (mm’) () s o Ser (UL (mm?) ) S 53 o)
\ 04 A $IF Y\/9% V#/F) 1 Yy YFAF/N ARVAY4 4/A0
Y 08 va¥/y YN \Y ov VLYY YA/YO
v fV FOF/A Y/ Y/9A 1 4 VVFS/N YA/OA \7AY4
¥ I VOY/0 \V/4. o7y \¥ A VYFA/ VV/SA
o oY 204 \V/4. 10 \ng WWVY/Y £9/0A \V/0A
4 \al VAY/¥ \F/OA 44 \# A VAYe/$ Yy/aY 4/9Y
\4 YA AVY/A YO/VY OV 1Y oY YYev/Y Yo/68 ¥/68
A £ YY/NV YV/AA 0/44 1A \id VFYe /) YOIV« VF/YO
] vf KA A Y7/f0 Y/9) 14 FY YOAY/A YAIAN 4/4¥
V. \rd AOF/FY YF/0A b/av Y. \i4 VAYV/F Ya/xy AIY¥
(Gl os S Cilys g S¥ joas s e Sl s 0) B Vip cmlos S Silys s S Y 536w, o5l s ,0) &y Vo
(Dmax) 5 (Dmean) o& LQJ’.’.f oIl polas iomen ol =02 53 @535 s"'}'g‘ I gfi‘“‘

ol b lgling 55 3o V“’»J{l‘ Hldae a5 sl ol
35 S S Sty Sl p by e Sl ke S5
5557 5 ol gma LT Bjl P=o/0y L sl ol
S S Sty 23 Bl 3 oSl Osls s S
LB (s me (D] 5

S sla gl

S gy BB ot (5 me 55 S (B3 55 015
Wl ol sy LAY Jdr 53 Cnly Camw a5 o
aanys 6855 Gl Oloys 5o a3y o
Bt 51 Ll 3 ;855 Bl 6ty Lo ys Y sk
Sl 8 o lgleys b1 s)lslne Sslis (o LT
350 35 gk pled 53t edalie o S (gl

o e 4y 350 53 3 S 5551 s P> vi0 )y

o a3 33 1, PTV 53 55 555 0 ¥ dsir 5o
- ‘eﬂv‘-«"wbdwb&;ﬁg)xO%ﬁ*‘e
05,5 55 ol lp odaT Ty b il 0y S sl
5> DHD 35 Kes asls din s o5 das o Ol
Ll ey 0L &85 5 oSS g L laObay 5,50
2 5 Ker a0l HD Kes jasls
s S8 ol ol g S o | o
el s sl gee LT L 5l p=e/eey L HI
plowit Oloys (b &S das o 0l 5 (UD o155
3 S B Gl 5 Se S Gl ¢l el
5 e P=0/e i@ L i ol Ol ol 03 g

.:ﬁ

1109¢ siawl g gogd /7 9 § Cuny 0)9s / glimwn)5 (b eole oGRS (alc alas


http://dx.doi.org/10.22102/22.6.1
http://sjku.muk.ac.ir/article-1-3745-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-15 ]

[ DOI: 10.22102/22.6.1 ]

G803 35 95 @303 (L) ¢

3 &y a,y sk ¢l DVH &or_'.»e.i.:)b}a.?):
Wl 0 0303 0L S sS 5 5 5 sl bl

e ¢ 35 oo ok g cpl 5 &S b Olea
e sl ) 5 B8 e 5 me 5 061 53 sDVH
oS sl oo S oS Dl b slay 51 VL S5 Oy b

J"f_)).t UML)WJJM&&)J_}B ol QL&J CJ'.’.‘

3508 3l s ) e Ao > 5 53 S 4y (G
Obuy o b Ol Sl (ot 2550 gsbw a0y
5301 25 68 55 Dl o b Oyl 51 S 5 57
o35 33 A o (Jlae Coon) Conly a4y (8L,
S N n s 5l &S5 5 S sS Ol L 0Dl

.Dﬁ
AL (o
é.ig;}éf)}g(_.»,,r.?pL.)L.,.:.:u>3:‘5leTVJ:j3ﬁJ‘§Lajﬁ@acgﬁ-‘}&:;):@i@gé@x:w—Y Jsd=
bl 5 33 Ol o o8 bl p- value
o el (HD) VALY V/oXEe/o YIRR!
30 SKen sl (DHI) JAYE/Y JAYE/ /444
S el (UD EVENF PEE N el
5o 58 (D mean ) FV/FEV/A FV/A5EY/ 8 Y
Londet 58 (D may ) OF/FFEV /O BY/A¥EY/ ey
Q‘)WQ))%WQ)Lg_.u_}.buéj’u‘)é‘_gl.@lfj“sal{):)}:u\ﬂVd}b
ok Lk &R Ol o o8 bl p- value
(o 5 x> aoy3) (o 5 x> aoy3)
s Vs VE/YALV/FA VA/YVED/TF VY
A\
10 ARESAE V/AVED/ ¥ VY
VZO
Vio VYRV /0\EF/OA YV
Vao VIVYED/VA O/YALF/OF YAK
Dmean (GY)
/¥ ED/0Y £/ AL/ Wl
B/ VY VAVLEY/ 5 YT
o 4 Vs FY/AYE) Vs Y4/ 9E0/A Y
\'%
10 VE/YOEYV/YE YA/55E0/F9 YSV
V20
Vo YAJBALY « /6 YYAVED/ND i
Vao YO/69EY /N F ¥+ /AVEF/AN Y
Dmean (Gy)
V4/Y1E4/¥) VF/AALY/FA 18
VF/AFEE/A VIAREYNY YV
Sl y 4y Dinean (Gy) VFE YR/ /44,
D, (G
max (GY) V/YVE 5V V/$aE. /AF ‘/Ya¥

Wl 03,5 il s 6 S

109¢ sidwl § (el /7 695 9 Cuuy )93 /7 olws)S (Sibjy eole slEiils (alc alas

138 08,1l o Vi


http://dx.doi.org/10.22102/22.6.1
http://sjku.muk.ac.ir/article-1-3745-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-15 ]

[ DOI: 10.22102/22.6.1 ]

Y sx0al )l ol

100
90

80

e— e b jlen a4

70

60

- S b b ey 8

50

40

30

- b w4y

20

Sass

10
0 T T T

eeccce sj\%}Su\:\uﬂLj‘)LA.\ggh

0 10 20 30

40

S S 5855 Ok Lol 33 614y 5 CEDVH soia - s 5

12 IMTR 5 TW &S5 55 03 55 )5 s amlas
HI jiaze (1) ploil o O o 42 Shts Oyl
S WNOEY S S s Oley ol TW oSS s
53 sl odkd SIS VWVE Y 85 ol Ol (sl
VYR Co ol pl b g anllas ys 457 S
Tl L L addles mold awslie el s 4 VATEL/Y
35 st i ol ol eins 0L IMRT 8085
bl ol auslin 8 IMRT oS5 L TW lgila s s
IMRT eSS 5 bt 5 me 5 sla eIl (Bl 5o
Aol o TW oSS 51 a8 (ol ale=e b6 b o
5L o il s 5 wie IMRT SUSS e o
Olg (o3l b e 5 a8 e Ol 4 5L
o g 5l ol 53 35 S pe ol e o
o) S Sty 3555 & AL e Ol 5
ot Ol sl b 315 55 dod opl ol ol S
sdalie Ollae K5 mls Obe o Gil5 (F)sL
3550 Sladlae 5 odd salie HI 5Kke (e (6l s
b s anlllas Jow g5 ST ol VY Lo &5 O g 1y gwy

N
3 i 4y 9 A 68 5 5 B Loslse 350
Sy Cosesy 3 B a8 (ool oSS 0
FBe gls T 5l S sl ol dileas 21,8

o

Slebs sl HI el 550 50 b6 andlas @LJ
Sl s VY Py TW ) 4 eds 0lys S 8
ks SIS mls Sl e S 3m Y S5 lgly
ols il 8 polae (W)sy 0LKes 5 KI5 Liwy
sarle o Kle)l i oy # a8 30 10 T buyg
u‘i"‘?" Cromed Dy gl adllae odd 5,40 Giua
S:be/ngb)adMﬁw&l{pﬁMfu
L od G518 55 e ST 5 a8 o3 VY Ole 4
23 O3l N5 o el ol e &S 54 01 5 Kl
5B oo lagd il addlas )0 Sl e
allas ol b b (g addlle 3 aleT s w4
.@&l:@\}m

oo g odd A1 (65 Slanlons ol bl
WS 55 (6l Ol Sl s en 55 OSs
b adlas b JolS" pllas 55 o5 5, +/\Y DHI luie
Ll e OT o 3 68 57 o2 b sl Ol Olen (51
ol adlee g3 53 Oleys b la (e wlis
s 53 A A5l b i) sl adlls ol uls el
IMRT (s 8w slaaks « IMRT clst gladls
348 ol 3 HIF ) (6 55 (oSan s g 4l 5
oshie 4 OLs 5 Ghils by S (5K (s adles

1109¢ siawl g gogd /7 9 § Cuay 2)9y / olimwmS (Sib)y eole slEkils (alc alas


http://dx.doi.org/10.22102/22.6.1
http://sjku.muk.ac.ir/article-1-3745-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-15 ]

[ DOI: 10.22102/22.6.1 ]

G803 15 9 1D @303 (A A

Soldeme Hsb & @l:;' WOldw o33L sl L IMRT
e SSS pl addllas ol gl lul L Ssline
o ol gle 3L (5,8 b St el o
Dslas gl Lz Sl S5 4 0¥ s TW oS5
adlan 3,50 05,5 53 55 4y 5 A BLyS 53,0 s
O3 6,8 5 Dl Sl a5 L bl s ealin
s oo 53 55 Gl Lo 8 (e abT
Sas S ol (b i) ol 0 18 (s e

il (op (G e Cel Syl ODLe

S5 Ao
JMWJAJS&JEJ}‘VA:‘JQWLALSNUQA
L Ot 03 ¢Sl sl plbl (BLys 55 L 5l ea
AT o s 4 (52l S8 Gl o3l
Sl (5 e ILIL Obylaw 355053 358 (o0 a5 ol 5ls
A s el s phe SE5 L Oy (b S5
S3l oo e 4 a5 L) 5 B sle S
% g b Ohles (st 57 BB s ot 2018 Jle s
2B TW iy adlle ol 55 &8 Oy ol ply LS
(G S Ol Ol o 4 Slte Olles 61 (Jsd Ji6
osls iyl Sa ST (6 oIl b Wplus 3550 53 Lo sadu

Wl

S1o8 9 LS

G031 P 5 Sl Sisle Jbe Cole b g )
e Sl Sl 0t il Ol S (S5 ke oKl
o8tils Ao 5 Ol (2l 3ty 2o (S Jon
ol G ol il 53 15 Lo oS Ol S Sy sk
T (o Joms SIS 5 ol Lo g0

(eadsn o b B 53 sl bl 4 Ol
Sl sl Joss d o skt 4 (635 Slles
S an ol 53 Sladlas oy ge 51 S Sl 0l plos!
arlllas > 5 oo oslial (ST iy Ol g 4 Vsane
ey Sypm 53 adlae cpl alal L .Sl (VA) sl
b al,le ol 55 Jlel CUFY 5l 28 Vs ol p 6525
ARSI NSRRI S Vg Gl 5 Sl deo s
ST AT adlas 5l odeT s R e
oo 5 (V20= YWAY 5 Vs=¥/09) o 57 glgln
ol (Vao= YABA 5 Vs=FY/AF) 855 (slgibins 55053
Sl 35 B a3 355003 Tl 0l Cule ) 35
5 2eS V30 Hldis cas)le cdoyn V0 51 2SS 55, &
Sletins 1 Lo s anlllas 45 & ol 0l 3,1 S 1FF
& V30=VVY 85 Ll 1 5 V30=0/YA &S 87
3Bl ol s anlllas cpl ulal s ol b AT s
romen 3\ sy aalllae 3 )50 Olslen 51 65 5 n
J(A)olj@,xgwum@uguswm@u
0 03 Sl 5 SESS m A on @
S Sl LG G Ok OB 4 M Ol
s Jad BB Glsen sy S S slgly
V=) s 5550 53 TW gy 51 el s 4 @L’J
355053 5 (Vs=V /Y Vo= Vide Vog=0/8 V3p=F/Y.
6J§i> ¢ adlas 53 3 (Vao=) /A0 V3= VF/Y)
M-IMRT &S5 55 (6 amslis 4 V001,00 5 15
L o G Ol O s 4 Mo Sslay 51 TW
pls Lo adlas 53 4y 9 BB 5y 00 Hs Sl 0l
eSS 55 Vs, Vie, Voo, Vi, Vag Juls bzl
S S s3I b Gl sy e s TW
Ao 5 55 55 o3l b sl 355053 5 s S
G andlles 4 Sl (5 6 4D 4y 4 by Vo
M- oSS 55 5,8 S (Y275 Jilae 55 YAIBA) S

1109¢ siawl g gogd /7 9 § Cuny 0)9s / glimwn)5 (Sib)y eole oGRS (alc alas


http://dx.doi.org/10.22102/22.6.1
http://sjku.muk.ac.ir/article-1-3745-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-15 ]

[ DOI: 10.22102/22.6.1 ]

q  sxaal)l olyge

Reference

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA Cancer J Clin 2015;65:5-29.

2. Halperin EC, Brady LW, Wazer DE, Perez CA. Perez & Brady's principles and practice of
radiation oncology. 6th ed. Lippincott Williams & Wilkins, 2013:1936.

3. Lee J-W, Hong S, Choi K-S, Kim Y-L, Park B-M, Chung J-B, et al. Performance
evaluation of field-in-field technique for tangential breast irradiation. Jpn J Clin Oncol
2008:38:158-63.

4. Group EBCTC. Effects of radiotherapy and of differences in the extent of surgery for early
breast cancer on local recurrence and 15-year survival: an overview of the randomised trials.
Lancet 2006:;366:2087-106.

5. Group EBCTC. Effect of radiotherapy after breast-conserving surgery on 10-year
recurrence and 15-year breast cancer death: meta-analysis of individual patient data for 10
801 women in 17 randomised trials. Lancet 2011;378:1707-16.

6. Onal C, Sonmez A, Arslan G, Oymak E, Kotek A, Efe E, et al. Dosimetric comparison of
the field-in-field technique and tangential wedged beams for breast irradiation. Jpn J Radiol
2012:30:218-26.

7. Khan FM, Gibbons JP, Sperduto PW. Treatment planning in radiation oncology. 4th ed.
Lippincott Williams & Wilkins (LWW), 2016: 648.

8. Jin GH, Chen LX, Deng XW, Liu XW, Huang Y, Huang XB. A comparative dosimetric
study for treating left-sided breast cancer for small breast size using five different
radiotherapy techniques: conventional tangential field, filed-in-filed, tangential-IMRT, multi-
beam IMRT and VMAT. Radiat Oncol 2013;15;8:89.

9. DeVita VTJ. Cancer: principles & practice of oncology. Cancer of the breast. 10th ed.
Philadelphia: Wolters Kluwer, 2016:2175.

10. Goldman UB, Anderson M, Wennberg B, Lind P. Radiation pneumonitis and pulmonary
function with lung dose—volume constraints in breast cancer irradiation. J Radiother Oncol
2014;13:211-17.

11. Ghobadi G, Wiegman EM, Langendijk JA, Widder J, Coppes RP, Van Luijk P. A new
CT-based method to quantify radiation-induced lung damage in patients. Radiother Oncol
2015;117:4-8.

12. Gaya A, Ashford R. Cardiac complications of radiation therapy. Clin Oncol 2005;17:153-
9.

13. Aznar MC, Korreman S, Pedersen AN, Persson GF, Josipovic M, Specht L. Evaluation of
dose to cardiac structures during breast irradiation. Br J Radiol 2011;84:743—6..

14. Adams MJ, Hardenbergh PH, Constine LS, Lipshultz SE. Radiation-associated
cardiovascular disease. Crit Rev Oncol Hematol 2003:45:55-75.

15. Adams MJ, Lipshultz SE, Schwartz C, Fajardo LF, Coen V, Constine LS. Radiation-
associated cardiovascular disease: manifestations and management. Semin Radiat
Oncol 2003;13:346-56.

16. Ayata HB, Giiden M, Ceylan C, Kiiciik N, Engin K. Comparison of dose distributions and
organs at risk (OAR) doses in conventional tangential technique (CTT) and IMRT plans with
different numbers of beam in left-sided breast cancer. Rep Pract Oncol Radiother 2011;16:95-
102.

17. Zhang F, Zheng M . Dosimetric evaluation of conventional radiotherapy, 3-D conformal
radiotherapy and direct machine parameter optimisation intensity-modulated radiotherapy for
breast cancer after conservative surgery. Med Imaging Radiat Oncol 2011;55:595-602.

1109¢ siawl g gogd /7 9 § Cuny 0)9s / glimwn)5 (b eole oGRS (alc alas


http://dx.doi.org/10.22102/22.6.1
http://sjku.muk.ac.ir/article-1-3745-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-15 ]

[ DOI: 10.22102/22.6.1 ]

B 13 § 1 @303 (A o

18. Emami B. Tolerance of normal tissue to therapeutic radiation. Rep Pract Oncol Radiother
2013;1:35-48.

19. Beckham WA, Popescu CC, Patenaude VV, Wai ES, Olivotto IA. Is multibeam IMRT
better than standard treatment for patients with left-sided breast cancer?. Int J Radiat Oncol
Biol Phys 2007;69:918-24.

109¢ sidwl § (el /7 695 9 Cuuy )93 /7 olws)S (Sibjy eole slEiils (alc alas


http://dx.doi.org/10.22102/22.6.1
http://sjku.muk.ac.ir/article-1-3745-en.html
http://www.tcpdf.org

