[Tucema B QUAM. 2021. T. 18, Ne 4(236). C.415

PATMOBHMOJIOINA, 9KOJIOTHA U ANEPHAA MEJWIIMHA

ORGAN DOSE ESTIMATION
FOR ADULT CHEST CT EXAMINATION

USING GATE MONTE CARLO SIMULATION
M. Tahiri, M. Mkimel, Y. Benameur, R. El Baydoui,
M. R. Mesradi, O. El Rhazouani

Higher Institute of Health Sciences, Hassan 1st University, Settat, Morocco

This work relates to the study of organ dose during a chest computed tomography (CT). Organ
dose has been simulated with the Monte Carlo simulation code (GEANT4/GATE) using two
computational phantoms — Adam for male and Eva for female. Simulated scans were performed
for helical mode with collimation of 10 mm and tube voltages of 80, 110 and 130 kV.

The method “dose by region” used in GATE to calculate the organ doses was validated with
maximal agreement of 7%. Organ doses for Adam and Eva were evaluated, and contributions to
effective dose were compared to those obtained from IMPACT CT and CT-EXPO.

It was found that Eva’s lungs were more irradiated than Adam’s by averaged difference of
3 mQGy. For breasts absorbed dose, the tube voltage increase effect (from 80 to 130 kV) was
estimated to be around 71, 74 and 86% for this study, CT-EXPO, and IMPACT CT, respectively.
The largest contributions to effective dose were from remainder tissues (29%), lungs (27%), and
breasts (21%). Generally, the results show that organ doses obtained from IMPACT CT and CT-
EXPO software exceeded those from GATE simulations.

This work attests the ability to assess organ dose by using a GATE “dose by region” method,
as well as evaluates organ dose estimation errors inducted by commercial software.

B paGote nccnenyercss nosa o6gyueHHs, MoJjydaemMas OpraHaMM IpPH KOMIBIOTEPHOH ToMorpa-
¢uu (KT) rpynHo#t kietku. [TosmyyeHHas 1038 MOLENHPOBa/Iach C MOMOLLBIO CHMYJSLUOHHOTO KOLa
Monte-Kapio (GEANT4/GATE) n/ist 1ByX KOMIBIOTEPHBIX (paHTOMOB — Apama 1Jisi MyKYHHBI U
EBbl 1/ »keHinHbl. MopenupoBaHie NPoOBENEHO B PeXHMMe BpalleHHs HCTOYHHKA H3JydyeHHs, C
KosinManuesn 10 MM u npu HanpsikeHuu B TpyOke 80, 110 u 130 xB.

Merton «103bl Ha 06/1acThb», Hcnonb3oBaHHbIH B Kofte GATE nusi oueHky 103, oJydaeMblx opra-
Hamu, GBI IOATBEPKAEH C JOCTOBEPHOCTBIO 7 %. J[03bI, MoJyueHHble opranamu Anama u EBbl, Gbiin
BBIYMCJ/IEHBl B PaCCMaTPUBAEMOM MOJEJNMPOBAHUH, a BKJanbl B 3(P(EKTUBHYIO 103y CPaBHMBAJHCH C
pesyabratamu oueHok u3 IMPACT CT u CT-EXPO.

Briio nokasaHo, uto serkue EBbl 0Kasannck 06/1yueHbl CHbHeE, UueM Jerkue Anama, co cpenHei
pasuuueit 3 MIp. [ rpyAHbIX »KeJje3 MOIJIOLIeHHas 103a, ¢ yBendueHHeM HanpsikeHus (ot 80 no
130 kB), cocraBasiet, coryiacHo naHHbiM 3Toro uccaenoBanus, CT-EXPO u IMPACT CT, 71, 74 u
86 % coortBercTBeHHO. HauGosbiune BkAagbl B 3(D(PEKTHBHYIO 003y ObLIH, MO OLEHKaM, MOJydYeHbl
IJi5 OCTaJbHBIX TKaHel rpyaHo# kaeTku (29 %), nerkux (27 %) u rpynHbix xene3 (21 %). B obuem
clydae pe3yJ/bTaThl NOKA3bIBAIOT, UTO [03bl, OLEHUBaeMble MporpaMMHbeIM obecrneuenreM IMPACT
CT u CT-EXPO, npeBbiIaoT 103bl, N0oay4YeHHble B pesyibrate cumymasuuu GATE.

B pa6oTe neMOHCTpHUpYETCS BO3MOXHOCTb NPaBHJIBbHO OLEHHBATb N03bl 00/yUeHHs, oNyyaeMble
opraHami, ¢ OMOLIbIO Koia «103a Ha obsnactb» GATE, a TakxKe 00CyKIal0TCs1 OIIMOKH OLEHKH 103
00J/1y4yeHHsl, I0Jy4aeMblX OpraHaMH, TPH UCMOJb30BAaHHH KOMMEpPYECKoro codra.

PACS: 87.57.Q-; 87.55.dk; 87.55.K-; 87.55.Qr
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