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Abstract

Background and purpose: Due to creation of scattered radiation when using non-carbon fiber
base plates particularly in treating breast cancer, applying this device can affect skin and body surface
dose. Recently, using Gaf-Chromic films have led to obtaining good results in skin dosimetry. The
purpose of this study was the estimation of skin dose in applying non-carbon fiber base plates using water
phantom and Gaf-chromic films.

Materials and methods: In an experimental study, calibration curves in 6 and 15 MV photon
mode of operation of a Siemens Primus were derived for the EB2 Gaf-Chromic films. To obtain these
curves parallel plate Roos dosimeter was utilized. To measure the effect of non-carbon fiber base plate,
films were attached to the bottom of a 30x30x30 cm® water phantom and were exposed in two different
energies with and without placing the non-carbon fiber base plate on the Linac coach.

Results: Calibration curves for both energies were fairly correlated to linear functions.
Percentage difference for the mentioned situations (with and without using base plate) for 6 and 15 MV
energies were 16.56% and 5.27%, respectively.

Conclusion: In breast cancer radiation therapy, applying non-carbon fiber base plate, can
increase the skin dose in posterior supraclavicular field. In this study the increase was more pronounced
in 6 MV energy than 15 MV.

Keywords: Non-carbon fiber base plate, skin dose, Linac, breast cancer

J Mazandaran Univ Med Sci 2015; 25(122): 339-344 (Persian).

339



ohs—ils S b) yes—L cold a1 a

(WRI-PICIE) 1RGP Jh  sidwl 1P o)laid  @)leg § Cuny 2)9

Lilejagi p Ja Cuugy ja p S s pe Culy yuw jl ) p
EBT2 Sing;SwlS plis jl aalaiwl b liuy (U= pu

O N |
") 53 50l b
"SI, 3500
23S

o s 5 i gl Sl 5o a8 (Sleys ESGS Al s Ol e 4) (oS b b (Sl Sy e 130D 9 il
50 ek (155 53 Oljn 53 Ll g on 0 kST (sla g5y slomsl 3 4 i o 03Ul Dl Ol e Olays 530525
o ol oceT s & Ty (6 w33 33 (a5 gl 5 s,S E (d 31 eslinal b Tt sl IS 36 gy
L Ol Ol 0La)s 53 (o8 b b SLalal o 6,515 4 55 Sy 53 Dk O30 3557 2 aslllae )
Wl 033y p 36 5 Sy S K S Sl eslind

Jis e o950 odias Olis J58a10 57 Sy slade 55 bl o o adlllas 5 dla g 9 Slge
RO0S (63| e somis 23 33 51 0 gl IS (oo gl (1 3 8 oy L (10 0 gl IS (ot ¢y
ol (a Bl ) Yo X Fox¥e T 05 oS5 (S 55 aph ooy o 31 (55 03100 51 o o3z
A S5 A o ok e sl ok 5 g Sl 3 0dd S5 S slade 55 5 il

(R2=+/440 s R?=+ /845 L 5 5 g)guéupggﬂ,& VO 58 (6550 55 2 53 O gl S e dldaBL
SN0 57 S5 slae 51 ok sl 05k 5 b STl o OB s 3 L BB o 4
T s & Ao y30/YY 5 Aoy 3\ P08 5 5 4

SRl ST g ol b i 53 (05 b Sy e Ol O Slo s 5 5 s liitun
el (BN (555 a5 L et 6550 55 LR Olee ol e oo

Oty Ol o ¢ Jost sias Old (g 53¢ b S b 8 Sy e 3624IS (s 09

4o d0
Lol ol 0l OG5 53 5 b (oles ol bl Ol O slad sbw 0T s &S ol Gl lew O u
Lo by b5 s O ag Sl 5 See o2 Ol 0 S 5 s 6318 b sb g g5 S o
(Sl Oy sm o Slays cand o | Jols 0T Olays Ol s (NS (o 325 1) @Il (glasls 5 i 5 oo
(Pl 55 Al e Sleys 55, 5 Aedda Oleys b lad she 0T Lits o7 Csl o b 5 5055 Ol

Al ok als O5uk53le (S5 ke oL (5558 5 Dot Liplae o g oS Ll QY 0yl Gl £ b fole e T

Email: tpourfallah@gmail.com Al S e plel Sl s 3558T S e =65l — 2092 (53 gl b :giame ilgo
Ol el eIyl (K5 p sk o8kl ¢ (K33 0aSiils g3 5052005 03,5 bkl )

Ol ol cOputi3le (S ke oBtils ¢ S5y aaStils (K 58 gmrsm 03,5 oLskal Y

01l 015 (s it 5l 5 (59555 Dlisind gl ( (S8 51 5 5 A2 )87 Y

WAFNYNG D gl )b WAV A OBl S gl ) AWV 2 3L 55 5,6

11091 siawl ¢ |PP s)laids « @)les 9 Caumyy 2)9s ohsdjle (i) eolc alEiils alas Wico



ulle.n.lh g u.null.ﬁ uilj-i

Al Glays b 55 (65 e 35 Ol 55 (5,50
Lo clipls fluy 68 ol oS JSChe g Lel sl
DL G L ST 3 g el da Bl Caen O e
33 505, 5551 1) Cannds Hldie 015 8 (S 7032
2 dlesl g 8 6 Sy g 4 G2 53 Ol
shoml 615 ol e 4 an il Cnds 45 (6 rgr 4l
SLacly o 8 ol L 51 L oS Glag
o (s il oo Sleod S 03 (S e 2E
y&&ws\_{m&:@\wé&ﬂdbjzjz
gyl S b 65 s g, 68 )
Al o Sy 5 Oy (o

L Ol O s Slaya 55 5 35l ST
Col5h Slays Ol 33 6,8 HLS 4y codas Lol
U Cads 5 ol Gleys Ole 53 5 (bts 5 I
O o Ol ys 53 48 SLar OT Sldily g0 sST) g
o 030l Sy e 5 b 015 &5 b 51 55 Oy
23 OIS g s Slays Ol 55 Sy s 5 35
4 Salg 5o Wy or s 02,8 o )13 ) s
L B R VI IS RGNV PYS L= Si
Stk (o adl) 355 omie S gy Shate (25150
SFpS kST sla gy Li)ls JE Cad S S
Js e Slassin ST s Ll S (e 5
35 021 3V (5,8 w3 eslinal 5590 0T YL a2 5
o A 4 S50 4l ol 53 Sy 3 6,5 eI
(6> IS e e 33 51 Al an b bl y cpl s iy
S o310l (sl MOSFET 305 ¢S S 31, ok
sladlo b ys .-Vl odd oslinul G gy 53
Seslenl by o565 mll S gy (6 0255 )2 wslS
c.x_nTC_,_.»:A_gdi_:»);H:l)VJ:_éjdgd\é_?
OY=YY V)l

33 gy 53 Ol s 351 bl axdllan 1 (ol
OLass 53 (35 b b BAEd o 655 U 4
p 5L 5 &Sy S OB Wb 5l oslizl b Oty Ol

QédeJLb@ﬁ)}uv@Cyd\@‘o.}y

Seslial b Gy glad sk 03 57 356 12 (5595
kguéuz,)@,;\,w‘;g“.¢MtL;j,;\m;\,a,s,;t,_g;\)s
s (ol Glass 058 Gx Glsds g
0L 53 Ol b s Ol ys gl Sloys 55 ¢ 5
Olays 53 b age 3L &S Olgie & S gy (N
o Gy 38 DB e 35 m Ay 4 Ol e
231507 Jidw il g JolS eslimal (Ol 5o g 26 4 3L
3 rns B 4 oS By o gty Ol Oy
S8 L LB L oSl sla 5 A o
C Sl il SIS e s g 3,8
el ozt 61 55552 S b slail
oot 45 55 .5,8 e )5 S5 Oleys Lo &S
Y gamn 0358 a5 Glays 5 ol pen 4 Slajs
e (Ol 0L 5 8 bl 5 gy 4l
Qvu)si)(‘,w Sld 550 e ol Sl
BLas! s L Oleys AT b g o,d 5l dny azia ¥ 6 Y
S Bl o 48 sl g 5| ST 5 8l
(0)358 Oloys HIS H5 adds 4 peie Sl
s Bl ol S 7 ol S Sl @
L b Oba)s sk 53 sley Oy S gy 53 385 S
23 Y geme Slays s S oL 0T Sl Sl
ol e,E o plowit (andr Fr B Y0 ) ador oy i
S35 2 Obest 5513 Comdrs 5 Comb g (bls &S
leys gy dsb s sdmsolis o Oleys &
35 2 03 5y ol Sl Sl 4 el (yls
Slas Conndy il &6 ul gl il filos |
e 3 SNy g5 LA le 155 e 03lit
Jsars )50 4 & bl o (hluy dlo Sl lal
Sl o5V ST nl e 1k g g0 03lital 5hate s
o&n 2,8 IS 5 250 55 e S b Ty
slacSube Osorpn) Sleyo eSaS” Jolus 3l eslizal
G ol ol (o s Loy o SNy 50 5
w5l (63 pa 517N pame 0134 S5 Cnl oLy

L Aesl 4l 15 X anl Gl o 508 457 i

WISl 1RGP sidwl « 1PP o)ladd « @)les 9 Gy 2)9s

ohijle (i) eolc oSl alas



06y olbps ¢3Le)363)3 )3 GiNS s RE O3y sy K

53 8T Ly d00MU 5oy Lagh s sl

sYoxyeem? Sl oy Ol Y+ +MU/min

LK 10 5S4 slads ,5SSD=100cm
25 b ) w15 edias Olid b il Cow
S5l 53 o 5 4 0CM Gas 55AVCGY 5AY 4l
G355 33 Islne Lo oS (Gl 58010 4 9
J_:'r«g;__.lim_u}_.é}g;_ibﬁ"b.x_?uvmyﬁ
Mrbu‘a“)uquJJCﬂﬂéj)f‘su;ns
iyl 3l o3lizal L el Y Sl itas bs oL el
UECER PRESH TN JOURPPPA R PGS
@:Q‘cwli@.bﬁfj:cmﬁ'\’@:m.oﬂ\jxﬂf
3L 3l (5,8 Sl b ks b o3 8 (g1 oukeT
)pdbdb—))@bjﬁj‘v&&‘dbﬁ‘)}r%éf

T s 4y (50 i b Ly o 3l o

S 9 by adly

3y $Sng S BLE (s 0 gl IS i
35 a0 57 slagg) il s andllas opl 45 oslizul
S ao bla . Conl odi ol OLET Y oled Hls god
L;ch.uﬁ\esﬂ)&\aﬁ‘éj)‘ﬁﬂﬁ oeT
J=6 s 4 (R2=0.995 3 R2=0.996 L s 5 )
33 Sl L Cdy e sl &7 sbolen Ll 351,
o oles 53 bl oo 131 5 ok el cold o3l
TS PSS [ JE VR LR T S50 53 phed gy
VO (65 51 53 b gl S s ol 5K
ol K # 5 5 e I

J}.@}CU})}.&}QB)}@)‘}J{‘Q&
V0 57 G555 st sl (oS b E Sk e
J—:i%wﬁ)fé"r”jJWdBﬁ@-‘)Kﬂ
Voslacd dgudr 5o OVl Ao > i 5 (S b

) o 03l OLES

jf\fj\wk:;)ajﬂS&L?QTj\.m;uﬂ Cwd
= Al s e eslizal (S b ok e Sl
SU0> S35 2 S el 33 W5 o aalllan
il 4 S8 Lol g ¢ 5 a3l szl ke |

Al

b o9, 990
@v/a)x@ﬁ"éf’j/%&“f&c
@J;Jgﬁj&&JﬂWKwMﬂj
sl 40 EBT2 680 s S K 15 aalad FA slbas
ol ) asdad YF 4 s 05leT 5ot 5 e il V)
A0 N A F P Y UMLSL&)J\AHT}
$ S5 e Sleslial L (6 5 Slo o ) Yoo
R (u‘}-"-lf-. Jds) @),‘Jg.“ ol g:JLL: k;.b\ia
SS05 askas YF (=Y s 8 L1SG LY by as
I 10 e 5 53 slie Oles 5 oyl 3 Oles S
o558 b 53 Laghs (N=Y) w3 515 b o
Shisyse S5 sde )3 b j3 i &) OT
e S A s 4 S5 Calie (slags ST (ol
sl L (5 50 0dsT Cws 4 ROOS (65 50 deduo
QQM\J,}KMJJAUV\J&': o3ls I B ¥ x ¥axy.
Lo b sl 6535 oSt b (6,8 05101 aia
(s dmi Sl o> dhw g 4 ol YF 5l e
anlllan 3550 (6550 53 2 53 ok el 5 s Sl

.ﬁﬁ)é&éébﬁuﬁd)}ﬂ}&d%ﬂ

ol 3 5,8 o Il
sl 4 EBT2 Say S 8 (1 anlsi A sltas
Uaadd ol 5l ankd B bt o3leT 50 e 5L VXY
(alor o ) Fox Foxts OT 0 oS5 (S 55
ST A Ol g sb Lokt Jome s o kil
Ly (OS] 3 g s 1) 51l Sl ys Ol
old e S (g5l s Ol O Oleys sl

(gantry angle= 180°) ._a 25 VA sl 55 e

11991 aiawl « |PP s)laids « @)les 9 Crumyy 8)9s

ohsdjle (Al eolc sEibil dlas wicp



ulj'E.luh g u.null.ﬁ uilj-i

Gla i 3 0dd (6,5 o3Il Ll (gl 351, bt
AR YE L K0 S5 e 5 O gl IS
Gz 4 bl s o il 56 F S e
BT oo s 4 O g 85 ol 4y 4 5 b ooaT
J_fwllm;ﬁ!@t;ju{,,bow.@l&s; 3 9>
S Jdou (515 b b Sy e 550 AT
33 ¢ Slayd Ol s 53 oy s 51 E6 ouSTT
sy a5 OE (b oy 4 0ks (6,8 051
Yo FxE sl U S S e 5 )0 e
o3 2 53 oMo il oo 131 e (Sl o )
ol anlas Jlez & b e 53 ol 51 o Sbe o]
Sl o gl pde 5 H a3 (B35 5 0L S
33 Sl 3l Ol e ol ol aalllas 55 90 slas 5 51 5o
JoB IS0 ot s J5Ke P S ke s
W5 Jds o el ol T e Bl ar s
Sias slagn by St G556 slasn
CUPCRT-BES I PG ICI P -L P JH PR
S a5 OIS s S s andllae oyl
Ol G gy dle oo =150 (6 ey 35 55 1, EBT2

a3 oo O (g5 4 S Olec

References

1. The knowledge book: everything you need to
know to get by in the 21st Century.
Washington, D.C: National Geographic
Society; 2009.

2. Available from: http://Awww.cancer.org/cancer/
breastcancer/detailedguide/breast-cancer-what-
is-breast-cancer. Accessed: November 9,
2013.

3. Hopewell JW. The skin: its structure and
response to ionizing radiation. Int J Radiat
Biol 1990; 57(4): 751-773.

4. Archambeau JO, Pezner R, Wasserman T.
Pathophysiology of irradiated skin and
breast. Int Radiat Oncol Biol Phys 1995;

45

40
y = 6.533x + 0.689
R*=0.995

35
30
25

0 ”

Relative Pixel Value

y = 2.788x + 0.656

15
R*= 0,996

10

Dose (cGy)
2 EB2 Sy S ;;tfrg;oﬂtﬁ;ts@,.;ﬁn oslod slages
SN0 5% la 65!

9@;}5hm6|ﬁamT¢M:4€@hﬁj:ﬂ:\b:\ osled Jou

1S b Ly e s g e 5 sl S 53 1OMV

oMV MV (35K 5550
AV Gy AY cGy OCM Gos 33
Coh Ot Sh el Sk e Ost S e G5 S 59
CQY) gy 32
Y8y /T YONA Y+ /A Aoys Y b =lhs
n=y
Ao,z O/YY Ao y3 \PIOF |

;JHLSJJ—"}J)JH:—QLQ‘J—’Q}:‘:“‘]‘:}K@M
a5 B Gl sl oS das (o DL anlllas

o Sl al g 5L sla g (65 4 EBT2

31(5): 1171-1185.

5. Laskar S, Bahl G, Muckaden M, Pai SK,
Gupta T, Banavali S, et al. Nasopharyngeal
carcinoma in children: comparison of
conventional and intensity-modulated
radiotherapy. Int J Radiat Oncol Biol Phys
2008; 72(3): 728-736.

6. Ramsey CR, Seibert RM, Robison B,
Mitchell M. Helical tomotherapy superficial
dose measurements. Med Phys 2007; 34(8):
3286-3293.

7. Zibold F, Sterzing F, Sroka-Perez G,
Schubert K, Wagenknecht K, Major G, et al.

Surface dose in the treatment of breast cancer

WIEW 1P sidwl « PP a)laid « @)led § Cuny )9y

ohijle (i) eolc oSl alas



06y olbps ¢3Le)363)3 )3 GiNS s RE O3y sy K

10.

11.

12.

13.

14,

. Cherpak A, Studinski

with helical tomotherapy. Strahlenther Onkol
2009; 185(9): 574-581.

. Goddu SM, Yaddanapudi S, Pechenaya OL,

Chaudhari SR, Klein EE, Khullar D, et al.
Dosimetric consequences of uncorrected
setup errors in helical Tomotherapy
treatments of breast-cancer patients. Radiother
Oncol 2009; 93(1): 64-70.

RC, Cygler JE.
MOSFET detectors in quality assurance of
tomotherapy treatments. Radiother Oncol
2008; 86(2): 242-250.

Kinhikar RA. Surface dose for five telecobalt
machines, 6MV photon beam from four
linear accelerators and a Hi-Art Tomotherapy.
Technol cancer Res Treat 2008; 7(5): 381-
384,

Higgins PD, Alaei P, Gerbi BJ, Dusenbery
KE. In vivo diode dosimetry for routine
quality assurance in IMRT. Med Phys 2003;
30(12): 3118-3123.

Antolak JA, Cundiff JH, Ha CS. Utilization
of thermoluminescent dosimetry in total skin
electron beam radiotherapy of mycosis
fungoides. Int J Radiat Oncol Biol Phys
1998; 40(1): 101-108.

Van Der Merwe DG. Total skin electron
therapy: a technique which can be
implemented on a conventional electron
linear accelerator. Int J Radiat Oncol Biol
Phys 1993; 30(2): 391-396.

Piotrowski T, Fundowicz D, Pawlaczyk M,
Malicki J. Thermoluminescent dosimetry in
rotary-dual technique of the total skin
electron irradiation. Neoplasma 2002; 50(2):

125-130.

15.

16.

17.

18.

19.

20.

21.

22.

Piotrowski T, Malicki J. The rotary dual
technique for total skin irradiation in the
treatment of mycosis  fungoidesa€“a
description of the applied method. Rep Prac
Oncol Radiother 2006; 11(1): 29-37.

Bao Q, Hrycushko BA, Dugas JP, Hager FH,
Solberg TD. A technique for pediatric total
skin electron irradiation. Radiat Oncol 2011;
7(1): 40.

Lin JP, Chu TC, Lin SY, Liu MT. Skin dose
measurement by using ultra-thin TLDs. Appl
Radiat Isot 2001; 55(3): 383-391.

Roland TF, Stathakis S, Ramer R, Papanikolaou
N. Measurement and comparison of skin
dose for prostate and head-and-neck patients
treated on various IMRT delivery systems.
Appl Radiat Isot 2008; 66(12): 1844-1849.
Dogan N, Glasgow GP. Surface and build-up
region dosimetry for obliquely incident
intensity modulated radiotherapy 6 MV X
rays. Med Phys 2003; 30(12): 3091-3096.
Chung H, Jin H, Dempsey JF, Liu C, Palta J,
Suh T-S, et al. Evaluation of surface and
build-up region dose for intensity-modulated
radiation therapy in head and neck cancer.
Med Phys 2005; 32(8): 2682-2689.

Higgins PD, Han EY, Yuan JL, Hui S, Lee
CK. Evaluation of surface and superficial
head and
using conventional or intensity-modulated
techniques. Phys Med Biol 2007; 52(4):
1135-1146.

Nakano M, Hill RF, Whitaker M, Kim J-H,

Kuncic Z. A study of surface dosimetry for

dose for neck treatments

breast cancer radiotherapy treatments using
Gafchromic EBT2 film. J Appl Clin Med
Phys 2012; 13(3): 3727.

11qW siawl « |PP a)laids « @)les 9 Crumyy 2)9s

ohsijle Ak eolc sl s WK



