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Study of radiation dose distribution for 6MV photon beam
product from VARIAN IX linac in case of large fields using
BEAMnNrc and DOSXYZnrc codes
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O ABSTRACT 0O

Monte Carlo model of 6MV photon beam output profile of Varian ix linear accelerator was
validated by comparing computed Percentage Depth Dose and Dose Profile curves with
measured TPS curves. Monte Carlo calculation method is the most accurate for calculating
dose in radiotherapy. In this paper, BEAMnrc code was used to model the head of linear
accelerator and simulate photon beam, and DOSXYZnrc code to calculate absorbed dose
within phantom. percentage depth dose (PDD) and dose profile distribution curves (6 MV)
were calculated for large fields 25 x 25 cm?, 30 x 30 cm? and 35 x 35 cm?. BEAMnrc and
DOSXYZnrc were used to perform all dose calculations in this paper. PDD calculated
using Monte Carlo was compared with values calculated using Treatment Planning System
(TPS). Good agreement was found between PDD computed using Monte Carlo simulation
and the TPS calculation with a maximum dose difference of 4.3% for PDD and 3.55% for
the dose profile curves. The results showed that the different components of simulated
linear accelerator were precisely modeled using Carlo death simulation. In conclusion,
BEAMnNrc and DOSXYZnrc codes package has very good accuracy in calculating dose
distribution of 6 MV photon package and can be considered as a promising method for
calculating patient dose.
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25x25 30x30 35x35 Field Size TPS EGSnrc
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RMS 1.43 1.37 131 30x30 99.70 100
error%(overall) 2.43% 2.72% 2.17% 35x35 99.80 100
error% (from 1.5t0 30) | 1.25% 1.24% 0.81%
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error%(build up) 4.23% 2.98% 3.89%
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5 gl Jsiall Glee¥l paen die %2.5 o B Al any mauay TPS 5 EGSNIC a8 (4 dejal)
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gl maal 1.5 om sie Gaall dsjal (s uail) Aailly Aiilany) cdlalaall o

Statistical Parameter Field Size PPDmax
25x25 30x30 35x35 Field Size TPS EGSnrc
MAD 1.05 1.12 0.69 25x25 99.77 100.26
RMS 1.32 1.24 1.09 30x30 99.94 100.30
error%(overall) 2.23% 2.50% 1.58% 35x35 99.93 101.73
error% (from 1.5 to 30) 1.30% 1.25% 0.46%
. dmax(cm) 1.5
error%(build up) 4.49% 2.97% 4.32%

s(Fitted)R.‘t,gg."d\ ilee ay TPS 5 EGSNrc g sl 4gilaay) cilalaal) :(3)Jsaad)
gyl Jgaal) eal 1.5 cm sie (gasl) dg Al g gualll Ladlly

Statistical Parameter EGSnrc TPS

25x25 30x30 35x35 25x25 30x30 35x35
error%(overall) 0.99% 0.99% 1.13% 0.58% 0.57% 0.54%
error%(build up) 0.40% | 0.36% 0.70% 0.46% 0.32% 0.29%
error% (from 1.5t0 30) | 0.67% 0.71% 0.73% 0.44% 0.42% 0.40%

MAD 0.43 0.49 0.53 0.28 0.27 0.26

RMS 0.55 0.63 0.67 0.34 0.32 0.31
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:(Beam Profile) 4ol dsall £548 ciliiaia Ciuay

dal e MV 35 daial TPS depall Jadads olais (EGSNIC 5€ll aladinly desall £h5 Ciliaie o
(1.5 cm) difide Glel xe ((35x35 cm?y (30x30 cm’; (25x25 cm?) dibide deled) clals
S8 Y Leiu) 038 (pes ¢ oo lad) el L baste N Laxia) cliaiall o3¢d o Y 8)LaY) 5aa5 (10 5655
Adide Jsis die A5l dejal) g58 g 5 ¢ Y5 X (grsme (Ao desall ¢35 dhata jshaie ellae) 1 Ll
(of-axic ratio) (&)< all small Hla dejal) Aot e Lo pladiul (el jsadll A dejall Glua
Lall die (Gl jeaall (& Garll deyn Tau ) Lo A die Geall degn dad o Anal) il Copxi
Al e Jgiall Al 8 dald 55 duadl) o3gdy cand Banll die (ol iy mjall gl o il
Jsa Glaglas asi 3 (EGSNIC 58las (o inill dega 4xiY) dajal dejall &35 Culyinia aai celld (e Sl
sl (flattening filter) slauill ciladiye a5 ¢ ol gyuall oy 8 (sSe S oy 8 5lSkad) 38
3 S il delasy) depall g5 8 ix 3 4wlud) LSl (e (secondary collimators) 45t
s e daiall IS8 Gliaie) deall g IS8 (3 LSl ol aal Ay o aaal) G es ol i
deall Jaylads iy EGSNIC 5lSlaal 48 sall dipnall ZasY) dojal dejal) ¢35 Cliaie Ajlie ai (il
case s WS (10 565 5.5 cm) Gled) xe (35x35 cm?® 5 25x25 cm?) Jsiall Jaf e TPS
dajall U5 ciliaiad Aglany) clebeadl Jsa padle (4)Jsadl an WS i) e (7) 5 (6) Jssl)
Ayl Jsisll (10 565 5¢1.5  cm) GleeY) xie (TPS ciliaie 43)ie EGSNIC 25814 s23a4l)

EGSNrc a5l sasaall dajal) J<d cibiaial Lglany) cdlalaall Jsa paila (4)Jsaall
g el Jg8all (10 3¢5 5<1.5 cm) Gle¥l sic (TPS cliaie 455l

o 6MV
Statistical d=1.5cm d=5cm d=10 cm
Parameters
25x25 35x35 25x25 35x35 25x25 35x35
MAD 2.54 3.71 1.83 2.46 1.41 3.56
RMS 3.11 2.40 2.18 1.76 1.15 2.36
Error% 1.91% 3.50% 1.48% 2.28% 1.26% 3.54%
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Sla gilly clalitiu)

Siise 3lae Aatinly Aahull dejll g8 Glisiey PDD Geall depall sl 4l Glua &
delad) Jsis dal e sl 8 TPS dejall Lphas ala aladiuly dypead) ol ae lgiijlies 51K
TPS EGSNrc aé o g8l <ul (10, 5, 1.5 cm) Sl 2ie (35x35, 30x30, 25x25 cm? )
35 x 35 cm® (30 x 30 cm*; 25% 25 cm® Jgall alasY oL dikie 3 73.89 5 72.98 74.23
daal aaal au 30 Y 1.5 e 71.26 (e Jrals o oaliel) Baad)l 8 73.55 Ge prals (sl e
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