Syt S jy pole oE51S alao

20y 4 40l

o395 99 g b g

? Sl Lo ooz i anbld

u‘rl‘ ‘JU uj‘)‘ qu""’]'l P}l& oKiils ‘g;“"]‘"]“" sasiiils séu).nj.:).; 9 LS“)"%Q‘) 03; A
‘_;i“")-l‘-{-:)-:s 9 LS“)"%Q‘) 05; ‘Lfi“")"‘)'u‘" oasiils “5‘)‘ L;‘“")'l p)l.c oKislo “5‘)‘ ‘u|).3| f‘s.;l.dla.j Lé)«-\w :J,:AM e.»'w”,s*

el oad 30 € hudal o ol iedl P L oojg
slaghy) K 9 (Sl Giem ol » gaman gloys o
“Glol jseg po? asile Gloys Slapn> ()3 pgas
1953 See G eS (58,5 )l b Bas w2 (GTV)
Ao b Bae ey (CTV) « ol Llyl g 55058
ooll p Bas wo» (ITV) «ay I oS > 8 8
e sl 5l puzpa g PTV) «Ol e bylys

(F) 355 c0 00lizal lays b gy YU o b abgy o
b 50 6reelS pele oy b p2 Glagle o
@ 590 (5,005 g 0950 4o laoauaoslid Sl s s leyo
Coods Jawd Sad b gloyogi p» Ceow 4 leyo lows
olass 3 il lase 8 IMRT Lo el az3, AIMRT)
Dylite Dol b glandl g ogd oo ST b Gl
9 Lodl s (> sl ong 4 gleys (nl 2055 (o0 obx]
B sess Dpslame 3 st (Byme yo Sl &S el
Sl &30 4 wlgice IMRT ol .oyl 0,105 s
LIMRT (oo, (g e slagin L IMRT (Salls

FAAANE B AEVY ules o Lt
mr_kbi@yahoo.com : S s xSl Gy
AV ENY bl o )b

AV FIY ety ol

V)0 s lal g s

Oty 0 y2eie Wlgi oo b Joho 00t los 9 (rebo oé 02
o9 Sy Jole Guegd Gl caid iy (6l jgiS 3 090
S lo 5l am) e g Spe Jole g Lo 525 50 4
oo yiite Lol el el (liolsiy pilgm 5 JBgye o orl
30 (VY0 Jls o) «cdls 5 (obedy)) dngor lawgs
B Yeod oo o 5oiS 120 40 olbye TY o)y

V) ol a8l 53l oYY lls s 0 Sl Y+ 10
8 el Gl s ey slagsby, gl 5l S Sleyesin
sile ey slabs, plo b ohan b ol 4 Wy oo
B eolital 9)50 (Slejspgeysr b (Sleyosend (2l
Jsb 53 ooy & e Shles 5 woys O Loy 0,5
OF i &5 WS o0 )18 Sloyoging Co 355 ey 090
ol 5l Gleyosin yo () cesl wsys B leys o
Oor Om 3l lp bolid SlS by (ST L LI slags
WndS o () ogdhie ool Jlises  sla sl
slplie 5okl b gangs ©jge a4 Sloygiy

a5 ab oo pll Joere ) ppgai polul p g (Jidains

bl e ST Sy pole olftils 4 slate 31 ol JLaml Gyi> ales



u‘)&@ﬁw

VWAV 50,05 5 3000 0,lom o)l oSG g o Jlo oSTy1 (S pole olStils il sole alne

SleMbl 5y e i b glaptinns 3l oslaiwl 45T bl
ol Sl 5o ledeS cely (Slsl) pabsj]
S 50 ol sl hey cpy Sl el olpl jo a8 KYWg
5 os)l:. ML: ms.s éLb)sﬂS uUa).w w W as ol
sl Dbl (6 yslanz 4 (ALl DMl (55l
o &5 (65500 Jale 3lopoe s Ol e g S e s
Lg,l aolssl g s ,0 AP aidjed 9 L iwl cas o 99 suxie
le,giS o b lie &5 Jb o el oy OY
SlygiS 1 5 2oy VY L 5350 5 v sl
ol b ol Lo jenS o aS iy oo Sl a cplplo ()
ks bl e 9 955 Ojge Gl 5l o
S 2 g puenli (pgas )3 wilidee Bblis 4 by

20,5 pladl Sle,ogi 5

OB R g e
bl (Soins 3yl gla s HFaiays ooles

Blo 1y Sy Olome 1l Lol 0 4o Ololpring

d.:dj.s

Lo olas
olay ¥ me a5 wnls oo el Bais abwsinn

2,05 0929 pol> Jidgh pgad )0 a8l

P () Wil ligey b a3y Sk slagy
pY Sl @l slapas [5ilS sl cpi)le 51 eolaiul
ool (oS Bl SsS o5 05h azgs 4S5 cpl 4 S
ksl g 090 e 4l yols sl o Conl (Sew
il 4 ol o Wl o cpile oS bl ok
€ o ppgai Colaa b bleyosi > 5l eolatul ol Wl
5 cds Gl g bl 4eS pl melS e GRT)
O Ol lp i GlayelS )0 wjg el wedioe ol
Sloygegs 5l (Fp sl 2l BB Glaygess (50
oolaiwl (SRT) «SaSbgy pwl  Sloyogs p» 5l (g3
& b Yoars oud 3925 599 (Slayd Uby, ol 40 edies
Loy 89y (rl 5o e 4S5 00,5 o0 ISy jg0g5 a4 anl
ij S ol )L.o..u 6)Lmu.§).>‘5: J.:st )‘ oolawl
Laly ool )0 oF) Nighios 00p B4 abgye (slog )3
e Sy @Blgys &5 0p el «alulo 5l ol

3y » oSel il 0gs a0 a5 el SaST g il
@bz sblsy 4 pliws GGl g ool cead @by S
G dw b pngal Wb gyl 5o Oleyd wasse
G35 55k &) Heeg Olise polal S L aS Cunl gl
sloygegs Glayd sl Ol wbpmle I oges olulid
(V) 0,5 colawl YL cdo by So8

O 5 Ol se Sl slogs yy Gl alissay (yloys 5 ogdle
Sl sladshe (3p o 5l Ca Oan wibe Laps
0975 Oisn b ooy e s 5l (S gad ool
do,yd Sove ol S8l jo DSl pds 590 (5,135
oolainl 050 (655 4w 8Ly g3y ol ode 590
Sy S pb a4 axin Gas [0 pesSl ald S 6l
A wls

2 @lissly ane) yo ol scd iy 3l bl o
LS Jaj.sfa u‘).;..e(.?u )‘ ‘57-)) g Lol cC] 00 r:L?u‘ U‘)"“
el a4 azg b oo il 5l oylas gz atdyin slagley
oy SleMbol lazyl jo conl o3 oSy b s ag5 LB

A2 gi (Sl il alils 0g2g oyl ps 4 Ml e 3 590,0

Y



OhSes 5 hws VWAV o2t 5 300 0 e o)l oSG g Sy Jloo (ST (S5 pole olKiils (o293 (cole alone

References in radiotherapy: from 2D to 4D. Cancer

1. Fitzmaurice C. Global, regional, and national Imaging. 2011; 11(1a): S147-52.
cancer incidence, mortality, years of life lost, Elith C, Dempsey SE, Findlay N, Warren-
years lived with disability, and disability- Forward HM. An Introduction to the
adjusted life-years for 32 cancer groups, 1990 Intensity-modulated  Radiation  Therapy
to 2015: A systematic analysis for the global (IMRT) Techniques, Tomotherapy, and
burden of disease study. JAMA Oncology. VMAT. Journal of Medical Imaging and
2017; 3(4):524-48. Radiation Sciences. 2011; 42(1):37-43.

2. Delaney GP, Barton MB. Evidence-based Ahmad SS, Duke S, Jena R, Williams MV,
estimates of the demand for radiotherapy. Burnet NG. Advances in radiotherapy. BMJ:
Clinical oncology (Royal College of British Medical Journal. 2012; 345.
Radiologists (Great Britain)). 2015; 27(2):70- Sio TT, Jang S, Lee SW, Curran B, Pyakuryal
6. AP, Sternick ES. Comparing gamma knife

3. Yang Y, Xing L. Optimization of and cyberknife in patients with brain
radiotherapy dose-time fractionation with metastases. Journal of applied clinical medical
consideration of tumor specific biology. physics. 2014; 15(1):4095.

Medical physics. 2005; 32(12): 3666-77. Bhide SA, Nutting CM. Recent advances in

4. Heyer M, Thor M, Thornqvist S, Sendergaard radiotherapy. BMC medicine. 2010; 8:25.

J, Lassen-Ramshad Y, Muren LP. Advances



Journal of A rak University, of
Medical Sciences

Journal of Arak University of Medical Sciences
2018; 21(4)

Journal of Arak University
of Medical sciences

Journal Homepage: http./jams.arakmu.ac.ir

Letter to Editor
Cancer and Radiotherapy

Fatemeh Seif', Mohamad Reza Bayatiani'

1. Department of Radiotherapy and Medical Physics, Faculty of Para Medicine, Arak University of Medical Sciences, Arak, Iran.

* Corresponding Author: Mohamad Reza Bayatiani; Department of Radiotherapy and Medical Physics, Faculty of Para Medicine, Arak
University of Medical Sciences, Arak, Iran.

Tel: +98 916 600 9472. Email: mr_kbi@yahoo.com
Article history:

Received: 4 July 2018

Accepted: 11 July 2018

Published online: 23 July 2018

Abnormal and uncontrolled growth of the cells can lead to cancer. In advanced countries, cancer is the second
leading cause of death, and in our country, it is the third cause of death (after cardiovascular diseases and
driving accidents). According to a report published by the Institute of Health and Evaluation (2015), for
evaluating 32 cancers in 195 countries between 2005 and 2015, the prevalence of cancer has increased by
33% (1).

Radiotherapy is one of the most common cancer treatments that can be used alone or in combination with
other therapies such as surgery, chemotherapy or hormone therapy. Approximately 52% of patients with
cancer have to be treated by Radiotherapy with a 50% contribution to treatment (2). Radiation therapy uses
gamma rays or x-rays or accelerated particles to destroy tumor cells (3). In the past, radiotherapy was done in
a two-dimensional fashion, using rectangular fields based on conventional imaging that has now been replaced
with 3D conformal radiotherapy. In Three-dimensional treatment, based on CT or other imaging methods, the
treatment volumes such as: GTV (Gross Tumor Volume), target with microscopic spread of tumor that is CTV
(Clinical Tumor Volume), ITV (Internal Target Volume), PTV (Planning Target Volume) and also related organs
at risk are defined with high accuracy for treatment planning (4). In recent years, with the advancement of
computer sciences in treatment planning systems, as well as accelerator equipment for delivering the dose to
the patient, treatment can be applied as Intensity Modulated Radiation Therapy (IMRT). In IMRT, each
radiation field consists of a beamlets and produces different intensities. This treatment is especially useful for
curved areas and when the organs at risk are in the vicinity of the tumor. IMRT can be delivered using linear
accelerators with static or Dynamic MLCs, Intensity Modulated Arc Therapy (IMAT), Volumetric Arc Modulated
Therapy (VMAT) or tomotherapy (5).

In determination of treatment volumes, the selection of appropriate margin is very important, because small
margin may cause loos of the tumor and great margin can damage healthy tissues. The use of IGRT (Image
Guide Radiotherapy) reduces these errors and increases the accuracy of treatment. Todays, in developed
countries, SRT (Stereotactic Radiation Therapy) is used to destroy the non-surgical tumors, such as some of
the brain tumors. In SRS, the prescribed dose is delivered to the tumor up to five sessions. In this method
using imobilization devices is important, which usually involve the use of the relevant frames (6). In this regard,
Cyber knife is actually a stereotactic system in which the x-ray source is mounted on a robot and can rotates in
different angles. This treatment is based on three-dimentional imaging, so the tumor can be identified precisely
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with the guide of imaging. Cybernayev can be used to treat small tumors with high precision (7).

In addition to treatment with X-rays, ions such as proton can be used to kill cancer cells .One of the important
features of treatment with proton is the deliver of the absorbed dose of the particles into the tissue. The
absorbed dose curve of this beam in the tissue has a peak at a specified depth, depends on the energy used,
called the Bragg peak which can give the highest dose of radiation in the tumor site (8).

There have been many advances in radiotherapy in Iran in recent years, but there is still lack of some
advanced treatment equipment. On the other hand, with the regard of the significant cancer rate in the country,
it is necessary to have proper information about the incidence of cancer at first. It should be noted that the use
of registration systems based on just laboratory information (pathology) leads to a low number of cancer
statistic, which this way is recorded in Iran. However, the cancer registry system in developed countries is
based on clinical information and mortality in addition to collecting laboratory information.

Another factor causing errors in the cancer record statistics is the population coverage of cancer registries; for
example, population coverage in the United States is 99%, Australia and New Zealand is 86%, and the
European Union is 57%, while coverage in South and central America is only 21% and in the African and Asian
countries is 11 % and 8 %., respectively (1). Therefore, at first, it seems necessary to register the cancer
properly in our country and then, based on the needs assessment for the different regions, establish and
equipe radiotherapy centers.
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