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ABSTRACT

This research aimed to study the absorbed dose calculation of Nucletron HDR **?Ir
brachytherapy source using EGSnrc/DOSRZnrc version 4.r2.3.3.2 (Monte Carlo code).
The *Ir source with the specification and geometry provided by the manufacturer was
modeled at the center of the cylindrical water phantom with 40 cm in diameter and height
in an effort to obtain full scatter condition recommended by AAPM TG-43. The validation
of DOSRZnrc was performed using Oncentra Brachy TPS version 4.1. The absorbed
doses were calculated at radial distances from 0.1 cm to 15 cm. The absorbed dose
measurements, using LiF TLD-100 rods and Gafchromic EBT2-films, were performed in
a 30 x 30 x 30 cm® cubic water phantom with similar conditions to the simulation. Each
measurement was repeated three times, and the average doses were calculated. The
relative doses of absorbed doses from simulation and measurements were then calculated
by normalizing the dose at 1 cm from the source center and compared. The results showed
that there were a good agreement (<5%) between TPS and DOSRZnrc except at radial
distances near the source and the phantom boundaries due to the limitation of TPS. The
differences of relative dose between DOSRZnrc and TLD were about 10% at radial
distances from 0.5 cm to 15 cm, and 87.88% at 0.3 cm. The differences of relative dose
between DOSRZnrc and EBT2-film were about 10% at radial distances from 0.3 cm to 5
cm, and more than 100% beyond 5 cm. This study found that the differences of relative
dose between DOSRZnrc and TLD near the source were caused by the high dose gradients
and the finite size of LiF TLD-100 rods. While the differences of relative dose between
DOSRZnrc and EBT2-film were very high, beyond 5 cm due to the characteristics of
EBT2-film to low dose. In summary, the EGSnrc/DOSRZnrc MC code can calculate the
absorbed dose in brachytherapy for all radial distances, especially, at radial distances close
to the source. The dosimetric parameter based on TG-43, radial dose function, was

calculated by DOSRZnrc, and the results were good agreements (+3%) with previous
studies. The absorbed doses using LiF TLD-100 rods were acceptable for radial distances
from 0.5 cm to 15 cm. While those measured by EBT2-film were acceptable from 0.3 cm
to 5 cm. The experimental measurement should be handled with meticulous cares, and
requires repetition of the process to reduce measurement errors.

KEY WORDS: EGSnrc/DOSRZnrc/ MONTE CARLO SIMULATION/
NUCLETRON HDR IRIDIUM-192 BRACHYTHERAPY SOURCE/
ABSORBED DOSE CALCULATION

125 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

o v A 1 0o A o A a A 9 asy a o
MImUINYST AT TV UIMaIN A IT0051A8N-192 Nucletron HDR A283510UANT5 1a

ABSORBED DOSE CALCULATION OF NUCLETRON HDR IRIDIUM-192
BRACHYTHERAPY SOURCE USING MONTE CARLO METHOD

oz 1z dud 5336729 MTRT/M
MY (5IFNANUA)

{ a a Jd a 4 a Y a a 4
ﬂmgﬂﬁillﬂ'liﬁ‘]ﬁ;ﬂHTJﬂﬂWuwu‘ﬁ $T1HTU I@Li]ﬁﬂlua]ffl, Ph.D. gnsna 'JL%EJ?E]‘LWI?, Ph.D.

] ° a
UIANTY ATIINIYAY, Ph.D.

UNAAED

am?i‘fﬂﬁﬁﬁ”ﬁqﬂizmﬁgﬁaﬁﬂymﬁﬁmamﬂ?mm%ﬁmmxmd@ﬁnﬁﬂ%ﬁrmﬂ?xa8111—192
Nucletron HDR @¢5¥auoufin1iTa EGSnre/DOSRZare 1 4.12.3.3.2 uviaaruilasadioeiaon-192 fif
AuANYUzIAzJUTIATINUUT ENGRER "lﬁ’gﬂﬁ%’ﬂﬁuﬁﬁmmqﬁufﬁmmﬁwgﬂ‘wiaﬂszmﬂﬁﬁxﬁumu
AudnaaazAIgs 40 imuRimas e ldiAnsi@nsziSamuiiuuzii Tas AAPM TG-43 M3asvdeuay
aﬂmawm DOSRZnre lagldTisunsy Oncentra Brachy TPS ju 4.1 5mase@gnadnmlunuiny
veiiszeziieRans 0.1 - 15 wufiuns myiaSineieddae LiF TLD-100 uazildy Gafchromic EBT2 11
luusaenifiigUsadugnuiaiuina 30 x 30 x 30 gnuARauAmAs uasdanzmiouturiluns
$1909870 DOSRZnre Mz Saudazuuuazia 3 a51 nardnnumannas deuSnusddunigildnn
DOSRZnre g minaaosazgniuia TasmslsuiendennSuusedfiszes 1sufimasinnga
quinavesumastuiia nazihwnaeuiiousu samsnaaewdas mildnn Tlsunsy TPS uae
posRZnre 1 lumadeniu (<s%) snifuiiszesInduvdsduiindaduasivovvesiuiiaouiiosnn
FotitavesTUsunsu TPS muandnvesSinassddiningildn DOSRZare wag TLD fimuszanm
10% TuuIamueiszez0n 0.5 - 15 iufuas uasiin 86.88 % il 0.3 wuAwAs mMuanmavefina
$9dFimsn 18010 DOSRZare  uasldu EBT2 fimszina 10 % lunwawaaiissesnn 03— 5
[uRAs 1azTiAANT 100 % H3zezae S wuRLAT MsANEIATIIMUT MATuanmMve i
§edduintsznin DOSRZare naz TLD Uinalndumastuiiaiidazlimgunniiannmsanadves
Bnwsidesianmneazuiaves TLD yasfinuandesznitg DOSRZnre wasildu EBT2 tiotas 5
wudmes iflesnniilugumnidvesiiduiiderSinasadm Tavagi sWanoudniiTa EGSnre/DOSRZnre
annsatinlgsunaniBnasidlumssnndiesidsnnszes 1nd 1dnnsze: Tasamizluszozioy
Indunasiudiasiduuuavng amsiimes lumsduanFinasidawdmualily  TG-43 Ao radial
dose function gadamTasld DOSRZare tazramanaansd i lumaeduiunumsinuniitnden
Banasadiiadis TLD sewsyl&Nszezan 0.5 — 15 wufmas Tuvaziinsfadaeflduezeousuls
14939 0.5 — 5 1BUAWAT mﬁﬂﬂ?mm%ﬁmsfuzﬁwﬁ"mmmszﬂﬂszﬁ”ﬂuazﬁ'@qﬁw«gmmﬂqﬂguﬁaaﬂ
foAANAIAIINNIT A

125 uh






