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! and Units on Radiation International Commission
Measurements

2 Volume Target

®Intensity-modulated radiation therapy

“risk at organs

®Dose-volume histogram

® Normal Tissue Integrated Dose

" Three Dimensional Conformal Radiation Therapy
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®Region of Interest

“Dose to 10% of volume of the desired structure
®Dose to 100%,95% and 5% of PTV

®Monitor Units
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! Conformity Index
2 Homogenity Index
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Relathve Dose with Rlespect to the Prescribed 100% Dose (%)

555



OSen 5 Jlo; s

wolad oo p3 glacdly 8L 93 5 Alte 90 @398 lawlie (o)l

Dose Volume (%)

B ==

i

= I 4 & < R

Fielative Dose with Respect to the Prescribed 100% Dose (%]

oy sl g PTV) ailwo 4 b ye (DVH) P> T390 St Z(g—Z) S

Dose Yolume (%)
e e e — i
e i
% 1 ol
4 i,
a i B
. ..' ) :
8 ] i
3 1
n 1'-,1. 5
7 . .L
-'|
W 1
<0 :
i Al
1) Y IL
.. 5 eSS t 4
st t i}
0] o .'I
“ i ' 1
. i i
n 1 1] ¥
; . l
i I
l l, h 1
50 i ' )?‘
TR % it 4
Y 1l "
3 15 i
un bt o W
1 b
E
= 3 3 = & 3 3 L g B

Relathe Dose with Raspect to the Prescribed 1005 Dose (%]

555, 5 PTV) dilie &y gy o (DVH) poe =590 oo 1(m2) S

Sl addllas ol o .05 plbxl D-CRTY  Jlojogsy

4 alte plbjw oabd parsis b &5 050l VY @ by
Rl g 0dges wszlie aegl ael (loys (LAagh 35y
S o9 0 0535 olays (b ey gl (Sl o
Alite gl A (b jolaie cal lp eSSl aslllas
28l 593 @i 53 B laglise 5 osis 5l Il (o2l
oy @ shS e o sladdl ren 5o Olie 5 S0
Slamlie b5 9)0 03mSBhs 5 e bl Gesl
395 SISy slagasls a5 0 5 ¥ oojled Jlaxr 285 15
Ol yeg5 b v slapz> 3 1, C) je0 ik 5 (HI)
slogsb gl A oo b (gme BT Sl wims s

556

G aSdauil 9 Gy
P9y Ogzed Samdw (Slaydgip slaghy, dxwgi b ol
b Gleygiy ooy 5 GD-CRT) ol goman Slojogin
Shs oyme j0 slacdl 8L, 550 IMRT) sasalgne oo
b sl 5 edy 055 (e 028 4 (OARY)
ol @il (¢ Seiir 5] PTV) Goa cdl 590 259 9 oleys
S eolinul (3gd Sloys slaKuss LS s (VF-1Y)
5 it slasyyl 5l colaiwl gzmen 2o b Lyl
bl bbb » o B slaghe
5 st ety adlle ol (18 105Y) s 5 b6
Ban 8l o 390 w5 2yl eyl » plare 5 555 plss

3 (OARS) bt 5yas ,0 slacdl 4 oo, j90 9 PTV)



WAY jpo olau Y& )9

dyog)l (S alone

Ee g SeS i 4 gl Az VY i b il
a5 el Cllae () Sl a5 0gd oo e o 8L o g0
2590 @88 syl ssae o Gloyssin 5l Gus axilis
6‘)% 6'5“55 Aios Lgl.ad‘)’)ﬂ u..”)‘ Ll C_:l.“._l u.ul Oged
Jlo yo ooly Lacly axllas b lojo Gollae gl a4 oliws
Oldae olass ioli8l oz ) blod 4y Jg ails Slgen Yoo
Ol e a Gl WS W ol Sletren loye daylid dguge o
3 Oliee ¥ ol g,y )l eolaiul a5 al eols lis dslllae
M55 S G2l e sl Gl aS Glae B L aslie
San 8l o je0 mies 2byyl Gleyielly et el i
5 SHlESe Guiinn LS e albe (2 )le Gloyagiy 5l Sue
50 el (o 550 o eS 4 oliws (Bas C8l 90 Ko
warg by oelul al pols J15 bl 000 1 1) K00 (b
2958y 5l cbli> Gua asilis Gudss opl 5l odslcwwsa =
Ol ¥ (ol g 5l Cemlioe a3l Slojogin Ol 5o
a4 o)y sbglgzinl w cbli> Gua axiliz 5 e colaiul
5 celige 3L bl o YsSasl 59,55 5550 51 655l o5
3 Al @ azgs b ooged colaul o § ol i,
Ozt b syl (Slops gib bl slagasls
MU (s 5)l5 4 130 il o (MU) sy jsiise 5 j90 Sial
Bl 4 055 j9055 4 0Ly 590 hi975 4 e a5 o5 o
5 eaimaslid oKiws calize slodse 4 Suil jlad Jleel
2> R Oloy GRS 5 Sy Sl s adS 5 (g,05e alex
Slowm atulgsl G5 > palS el a5 Ko g Lo
Ol )3 a5 o slacdl plo 550008 (65595 n 5l g 0ms S
Oy Sldllas elul p I sl S olr iyl 18
9 YooV Lgl.&bdl.w )Q ul)lio.h 9 JLQ 9 1441 JLA.AJ )J u‘)liA.Q5
axllas 5550 S92, A Lo MU lie o 1S (VA-VE) Yo o8
Sy Ja b 25 o sl Ll olaie & osie |,
wolle sy Olse & MU (g 2aS Bl 4y 26 (lage ¥
5 oAl Bl s S8y gl @ls cal oS IR Shaive
S lag Sl bl e 1 L2 glaglags
g 3Skae | pliabl 5 ol L sloyilly oges
Pl 0 gl e SSKS )Ken g 5SS 5l oK

557

a5 p<0) B0 Glipabl gl b 5 (y3mSTLy 5y 3
HI 5 Cl polie Sl oo (5,0 (e OB a5 (0,5 o
@ ez by oelul Gl p 0o saaline lag b ples
4 ) oae o Hlg Cl jlude o5 Sisy ICRU Glaaioss
hgegs <8l 50 590 (Sen 9 (BI3Sy aslh e Olee
ol @l @ dmgi by bl ol s, Sl LBl cos
@y dgl8e 10 (slacgs sl 5l eolitul a5 0 s caslllas
i 4 o0 e T (5,5 b il 5 ST ST b
5 oslanul b Sily o webnile e SKen g Sl
<l e @i byl seee 5o i 655 L slaosist
S del @l Lo allee alie by Gloyogin o Soe
Ohlen g ooly Lacly o VoY Jlo jo o) Ken 3 Sl oladllas
2 50 390 @l gy (1 A) 3l Sloden Yoo Jlu o
odel £ o)l Jgaz 5o QT polie a5 Hhas 5oy glacdl
S (e 3 latdl (rea 593 (Sl wa5 e LS e
Ob Sglsiul g Sliwgn @S, Jold a5 Gdiod (nl yo
Loaddllae 5y50 o)l A 2 j0 willioe o 5 Sy oo
Gl gme B Sgline 2l laglas 5 o)l
aS aes e olad Jslas cpl mls (p<hd) el s 555
g ailie g X S b 6l SdglKe VO (65,0 slboaw 5l oolaiul
@ e asllls Syse phlem 0 2B Gl TS B
9 Sliwgy sl (oyme ;5 Sl (oS 595 (Sl 285
ol @l ol Jopeess 905 ol sl sl
Slesdsin 50 p5iS) (203 (ke 90 SRRl jslaiedy das
Slp Sdgle VO 6551 b il Hlawe ¥ oolass 5l el gy cailio
ookl ol 00,8 oolanul aile gy gl SdglKe £ g X
ol o wlie Sloyogiy (o peiS, cblas a5 ol 4288 A
@l 0 S 0 Oype Gl T sl ) g Gl T L 00
VO eyl )l eolatwl a4 ol lis ioren dslllae oyl
Seede el e (2le Slepgin o G sl
2 laldl (oS G0 Al 5wl 90 @y leatld
oS d9dor Oy laplyFial g Slisgn (ozmen JlaS o yee
N amb Gleysgin o ol (b bl sse Sle
Sl ) Jolo gl b o Sl Jgish SV slocss il
s Vo)l o ohlKen g Sl V-0 Jlo jo ool Laclg
ol omizen (VomA) sls Glygen YT Lo 3 )l
Oz b ey g sl glalage slaws a5 ol lid dslllae
Hbyd 590 9 Bam 8l 0 590 @iy slayall » g lag
ool 2 (PH0) 3l (o)l gixa 3l s 550 50 slacdl,
Oldee ¥ g gl 10 (50 5l plgs solial asllhas opl gl



OSen 5 Jlo; s

wolad oo p3 glacdly 8L 93 5 Alte 90 @398 lawlie (o)l

DSl g yaadS

20,5 plxil ageg )l ael (Gloyd (L2og5 S 50 50 aslllae )l
poud Jrwp plo g 3550 o] Sopd ol Ses 5l e pay oS

References:

1.

Wiener C, Fauci A, Braunwald E, Kasper D,
Hauser S, Longo D, et al. Harrisons Principles of
Internal Medicine Self-Assessment and Board
Review 18th Ed. McGraw Hill Professional; 2012.
Cheung G, Sahai A, Billia M, Dasgupta P, Khan
MS. Recent advances in the diagnosis and
treatment of bladder cancer. BMC medicine
2013;11(1):13.

Stein JP, Lieskovsky G, Cote R, Groshen S, Feng
A-C, Boyd S, et al. Radical cystectomy in the
treatment of invasive bladder cancer: long-term
results in 1,054 patients. J Clin  Oncol
2001;19(3):666-75.

Shipley WU, Kaufman DS, Zehr Eea, Heney NM,
Lane SC, Thakral HK, et al. Selective bladder
preservation by combined modality protocol
treatment: long-term outcomes of 190 patients
with  invasive  bladder cancer.  Urology
2002;60(1):62-7.

Lukka H. In favour of bladder preservation using
combined modality treatment. Can Urol Assoc J
2009;3(5):412-5.
Bethesda MI. International Commission on
Radiation Units and Measurements. ICRU Report
50. Prescribing, recording, and reporting photon
beamtherapy. 1993.

Tyagi A, Supe SS, Singh MP. A dosimetric
analysis of 6MV versus 15MV photon energy
plans for intensity modulated radiation therapy
(IMRT) of carcinoma of cervix. Rep Pract Oncol
Radiother 2010;15(5):125-31.

Vaezzadeh S, Allahverdi M, Nedaei H, Aghili M,
Esfehani M,

Mohammadi E. Dosimetric

comparison of various radiotherapeutic treatment

558

5 ICRU sbaog L oS wlae @yolol 1, Sloyosiyn

(Y 14) aibos b)) o8 50 TG-53 3155 cpiman

10.

11.

12.

13.

14.

plans using cobalt-60 and linac for prostate
cancer. 2009.

Chung J-B, Kim J-S, Kim I-A, Lee J-W, Cho W,
Suh T-S. The effect of photon energy on the
intensity-modulated radiation therapy plan for
prostate cancer: a planning study. J Korean Phys
Soc 2011;59(1):183-8.

Mikaeil Molazadeh HS, Leili Rahmatnezhad,
Avin Molani and Nasrollah Jabbari. Evaluation
the Effect of Photon Beam Energies on Organ at
Risk Doses in Three-Dimensional Conformal
Radiation Therapy. Res Appl Sci Engin Tech
2013; 6(12): 2110-17.

Zhai D-Y, Yin Y, Gong G-Z, Liu T-H, Chen J-H,
Ma C-S, et al. RapidArc radiotherapy for whole
pelvic lymph node in cervical cancer with 6 and
15 MV: a treatment planning comparison with
fixed field IMRT. J Radiat Res 2013;54(1):166—
73.

Mahmoud M, El-Hossiny HA, Diab NA, El Razek
MA. A comparative dosimetric study of 3-
dimensional conformal radical radiotherapy for
bladder cancer patients versus conventional 2-
dimensional radical radiotherapy in NCI-Cairo,
Clin

Chinese-German  J Oncol

Egypt.
2012;11(11):632-4.

Li XA, Wang JZ, Jursinic PA, Lawton CA, Wang
D. Dosimetric advantages of IMRT simultaneous
integrated boost for high-risk prostate cancer. Int J
Radiat Oncol Biol Phys 2005;61(4):1251-7.

Bucci MK, Bevan A, Roach M. Advances in
radiation therapy: conventional to 3D, to IMRT, to
4D, and CA Cancer J

beyond. Clin

2005;55(2):117-34.



WAY jpo olau Y& )9

dyog)l (S alone

15.

16.

17.

Wang L, Yorke E, Desobry G, Chui C-S.
Dosimetric advantage of using 6 MV over 15 MV
photons in conformal therapy of lung cancer:
Monte Carlo studies in patient geometries. J Appl
Clin Med Physics 2002;3(1):51-9.

Verellen D, Vanhavere F. Risk assessment of
radiation-induced malignancies based on whole-
body equivalent dose estimates for IMRT
treatment in the head and neck region. Radiother
Oncol 1999;53(3):199-203.

Hall EJ, Wuu C-S. Radiation-induced second
cancers: the impact of 3D-CRT and IMRT. Int J

Radiat Oncol Biol Phys 2003;56(1):83-8.

559

18.

19.

20.

Hall EJ. Intensity-modulated radiation therapy,
protons, and the risk of second cancers. Int J
Radiat Oncol Biol Phys 2006;65(1):1-7.

Monti AF, Ostinelli A, Frigerio M, Cosentino D,
Bossi A, Cazzaniga LF, et al. An ICRU 50
radiotherapy treatment chart. Radiother Oncol
1995;35(2):145-50.

Fraass B, Doppke K, Hunt M, Kutcher G,
Starkschall G, Stern R, et al. American
Association of Physicists in Medicine Radiation
Therapy Committee Task Group 53: quality
clinical

assurance for radiotherapy treatment

planning. Med physics 1998;25(10):1773-829.



The Journal of Urmia University of Medical Sciences, Vol. 26(7), September 2015 @

EVALUATING DOSE DISTRIBUTION OF BLADDER AND ORGANS AT
RISK DOSES IN 6 AND 15 MV PHOTON ENERGIES AND 3 AND 4
RADIATIONFIELDS IN THE EXTERNAL BEAM RADIATION THERAPY
OF BLADDER CANCER
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Abstract
Background & Aims: The main aim of this study was to evaluate the effect of the photon energies (6
and 15 MV) and the number of radiation fields (3 fields and 4 fields) on tumor dose distribution and
dose received by organs at risk in radiation therapy of bladder cancer.
Materials & Methods: In this study, CT images of 12 patients with bladder cancer were used. And 8
different radiation treatment plans were designed for each patient (with energies of 6 and 15 MV and 3
and 4 fields), and a total dose of 6100 cGy (4500 cGy for pelvic and 1600 cGy for bladder) was used.
Results: The results showed that the use of 15-MV energies for radiation of the pelvic and bladder
using 3 radiation fields lead to maximum uniformity and homogeneity of dose in the irradiated tumor
tissue. The results also showed that the use of 15-MV energies for radiation of the pelvic and bladder
and the use of 4 radiation fields in patients decrease the average integrated dose in the prostate and
femur heads. However, based on the results obtained to reduce the average integrated dose of rectum
in bladder radiation therapy, 3 radiation fields with energy of 15 MV for pelvic and 6 MV for bladder
should be used.
Conclusion: The results indicate a significant effect of photon energy and the number of radiation
fields on distribution of dose in the tumor tissue and also the amount of dose received by organs at risk
in radiotherapy of patients with bladder cancer
Keywords: Radiotherapy, Photon beam energy, Radiation field, Bladder cancer, Treatment planning
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