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Muc dich: Monte Carlo (MC) dugc xem 1a phuong phap chinh xac nhat dé tinh toan
lidu trong xa tri. Tuy nhién, han ché cia phuong phap nay 1a thoi gian tinh todn sé& rat
dai dé co thé dat duoc sai s6 théng ké mong mudn trong mo phong ciing nhu thuc té tinh
lidu trong 1am sang . Bé khic phuc nhitng han ché néu trén thi nhiing k¥ thuat giam
phuong sai (VRTSs) dé ra doi 1am don gian hoa va rat ngan thoi gian tinh toan nhung
van duy tri dugc d6 chinh xac cua viéc tinh toan nhu mong mudn. Do d6, muc dich cua
nghién cru nay la ap dung cac ky thuat giam phuong sai trong chuong trinh EGSnrc
nham tim k¥ thuat giam phuong t6i wu nhét cho viéc mé phong may gia toc va tinh toan
phan bd liéu bang phwong phap MC.

Phwong phdp: Pau may gia téc tuyén tinh HPD Siemens Primus tai bénh vién da
khoa Pdng Nai dugc mé phong bang phan mém BEAMnrc va ap dung cac k¥ thuat
giam phuong sai nhu: gidi han viing (range rejection), budc photon (photon forcing), va
ki thuat tach birc xa him ( Bremsstrahlung Photon Splitting_ tach déng nhat (UBS),
tach chon loc (SBS), tach khuynh hudng (DBS)... Cac VRTs nay sé& lan luot dugc mé
phong trong cling mot diéu kién dau vao giéng nhau bao gdom: sé lich sir hat 2x10 8,
chum photon muc ning luong 6 MV, ciu trac, vat liéu, cAu tao kich thude va vat liéu
moi truong cta phantom... Ching t6i str dung thong sé hiéu suit dugc tinh boi cong
thuac: ¢ = %02 trong d6, T 1a thoi gian mo6 phong, o 1a gia tri phuong sai ( estimate of

the variance) dé so sanh, danh gia cac VRTs. Qua d6 xac dinh dugc K§ thuat giam
phuong sai toi wu nhat.

Két qud va két lugn: Két qua cho thiy c6 su phu hop tdt gitta gid tri liéu tinh todn mé
phong va thuc nghiém khi ap dung cac ky thuat VRTs khac nhau. Tuy nhién, k¥ thuat
giam phuong sai DBS cho hiéu suat tinh toan tot uu nhat.
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Abstract:

Purpose: Monte Carlo (MC) is considered to be the most accurate method to calculate
dose distribution in radiation therapy. However, the limitation of MC simulations is the
long calculation time to reach the desired statistical uncertainty in the dose calculation
as well as in clinical practice. To overcome the above limitations, Variance reduction
techniques (VRTSs) has develop and shorten the time calculation while maintaining
accuracy. Therefore, the purpose of this study is the application of VRTs in code EGSnrc
to find the optimal method for simulation accelerator and calculated dose distribution
using MC method.

Methods: The linear Accelerator HPD Siemens Primus at the General Hospital of
Dong Nai had simulated by code BEAMnrc and applied several variance reduction
techniques such as: range rejection, photon forcing, bremsstrahlung photon splitting
(uniform, selective and direction)... The firstly, These VRTs will be simulate
independently of each other, according to the same set of parameters input include:
number of histories is 2x108, energy photon beam is 6 MV, structure, size and material

of the phantom... We using the efficiency ¢ is calculated by the following equation:

&= % 52 where, T is the CUP time of calculation and &?s is an estimate of the variance,

for comparison and evaluation the VRTs. Then, determines which Variance reduction
techniques get the best computational efficiency.

Results and Conclusions: The results show had a good agreement between the dose
calculation and measurement when applying different VRTs. However, the direction
bremsstrahlung splitting (DBS) gives the best computational efficiency.
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