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TOM TAT

Theo céc khuyén céo clia IAEA va WHO térg sai s6 trong xa trj khéng duoc vuot qué + 5%, trong d6 khau
xdac dinh liéu hép thu khéng duoc vuot qua + 2%. Pé dat duoc va gitr mirc dé chinh xac nay, dé chinh xac
_ cao trong do lidu va xac dinh liéu hép thu ciing nhuw 14 viéc kiém tra thudng xuyén théng sé cta thiét bj xa
tri la cén thiét. :

Théng qua viéc xac dinh liéu hap thu trong nudéc theo hai quy trinh IAEA TRS-398 dwa ra nhdm xéc dinh
do chinh xéac vé liéu hép thu trong phantom nuéc.

T khoa: cham tia photon, liéu hép thu

ABSTRACT
DETERMINATION ABSORBED DOSE IN WATER OF BEAM PHOTON EMITTED FROM
COBALT-60 ACCORDING PROCEDURE TAEA TRS-398
Nguyén Bang Nhuan', Vi Xuéan Hang'
Pham V&n Khéc', Trdn Quéc Hiing'

According to the IAEA and the WHO recommendation of error in radiotherapy. should not exceed * 5%,
determine which stage of absorbed dose should not exceed * 2%. To achieve and keep this level of
precision, high accuracy in measuring dose and absorbed dose is defined as the regular inspection of the
radiotherapy equipment is needed.

Through the determination of absorbed dose in water by two processes give the IAEA TRS-398 for
determining the accuracy of absorbed dose in water phantom.
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I. PAT VAN DE

Theo théng ké ciia Td chirc Y té thé gioi, sb
ngudi mic bénh ung thu hang nam trén toan ciu
1a khoang gan 10 triéu trudng hop, trong sé nay
trén 8 triéu ngudi bj tir vong. G Viét Nam, méi
~ ndm udc tinh cé khoang 150.000 ca ung thu méi
trong d6 ¢6 khoang 50.000 ca tir vong. Mot phén
hiéu qua diéu tri ung thu bang xa tri quyét dinh

béi do chinh xéc trong xac dinh lidu va phan b
liéu trong khdi U. Nhan thirc dugc diéu nay, Co
quan Ning lugng nguyén tir qudc té (IAEA) da
phdi hop véi cac Co quan-Té chiic quéc té lién
quan dén dam bao sirc khoe dan ching di soan
thao mot quy trinh vé danh gia liéu trong xa tri,
do 1a quy trinh x4c dinh liéu hap thy trong nuéc
IAEA TRS-398.
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Xéc dinh liéu h4p thu trong nwdc ctia chium tia photon phat ra ...

II. POI TUQNG VA PHUONG PHAP NGHIEN
CcUU |

2.1. Péi tuwgng

Str dung céc thong s vat Iy

2.2. Phwong phap

Str dung phuong phép thuc nghiém

III. THUC NGHIEM VA KET QUA
3.1. Phwong phap tién hanh thuc nghiém
3.1.1. Thiét Igp thi nghi¢m cho do dac Ileu hip
thu trong nwéc cia chivm tia photon
Cic d6i twong lién

Cac gi4 tri va diéu kién
quan chuan
Loai phantom

Loai buong ion hoa

L.ac)

Nudce

Hinh tru

Khoang cach SSD
FS tai khoang cach

80 cm

]10cm x 10 cm

SSD

Khoang cach tir ngudn
SSD B

den bé mat phantom
FS Kich thude trudng chiéu

3.1.2. Phuwong plmp xdc dinh sudt liéu hip thu
trong nwéc ciia cham tia photon

Suét liéu hap thy trong nude cila chiim tia photon
tai d§ sdu z__duoc tinh nhu sau:
) l?w,Q(‘zref) = MQ'ND,w,QO'kQ,QO (1)
Suét lieu hap thy trong nudc cyc dai ciia chum
tia photon tai dg su z___duoc tinh nhu sau:
Dw,Q(Zmax) = 100' D“‘.Q(zrel')/PDD(zref) (2)
Trong do:
- Dw.Q(Zma.\

tai d0 sau z

): suat liéu hap thuy trong nudc cuc dai

max
- D, o(z,.p): suat li€u hap thy trong nudc tai do
sduz
ref

- Koot N8 s6 hiéu chinh chét luong chum tia

) - Np oot € s6 chuén liéu hip thu trong nude cia
buong ion hoa dbi véi cham tia c6 tinh chit Q,(Co®)

-PDD(z ): lidu sau phén tram tai do séu z_ |

- MQ: s6 doc cua hé do da dugc hiéu chinh theo
céac dai lugng anh hudng tai cao thé V, cu thé duoc
tinh nhu sau:

M, =Mk k k .k 3)

TP Telee” pol” s
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Trong do:
- M,: ty so gifta s0. doc clia hé chua dugc higu
chinh va so doc ctia gia tri dat trén may
-k, hé s6 hiéu chinh su thay don clia ap sult va
nhiét do

- k.. hé sb chudn cia electrometer (=1, néu
electrometer khong duoc chudn riéng 1€)
-k i hé s hiéu chinh cho hiéu Ging phan cuc
- k,: hé s6 higu chinh cho hiu Ging t4i td hop
3.1.3. Cic thong so dnh huwong toi M, dwoc
tinh todn cu thé nhw sau
a. Ty s& M;: s& doc (Rd) chua dugc hi¢u chinh
ctia hé do tai the V, (nC)
b. Hé s6 Kk,
- Ap suat khi do dac (P-kPa): P
Nhiét do khi do dac (T-°C): T
k,,=(273.24+T).P/(273.2+T).P  (4)
c. Hé sb Ko
Trong truong hop electrometer khong duoc .
chuan riéng biét thi
k=1
d. Hé sé k
- 86 doc nC ciia hé do tai thé +V, (M, hodc
M): - M,
- 86 doc nC ciia hé do tai thé -V , M_hogc M): +M
LSOMHMD/2M) ()
e. Hé sb ks
- S6 doc nC ciia hé do tai thé + V, (M,): M,
- S6 doc nC ctia hé do tai thé +V, =V /2(M,): M,
f. Gia tri MQ
Sb doc ctia hé do da dugc hig¢u chinh theo cac dai
lugng anh hudng la: _
M,=M .k k,.k, .k
g. Gla tri D, oz
Theo (1) dé tinh D_ oz, ta can c6 thém gia tri

ND_WQo va k .- Taco gla tri

(nC/MU) (6)

Nj o0 €U he do 1a (Gy/nC) tlr chung chi chuan

h. Gla tr! D":Q("'mu.\’)
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3.2. Két qua thue nghiém

Bang 1. Sudt liéu hdp thu trong phantom mede thang 4 ndm 2013

Db siu Kich thuéc truwong chiéu
(cm) 15x15 | 12x12 | 10x10‘| 8x10 | 8x8 | 6x8 | 6x6 [ 5x5
Suat liéu hap thu (cGy)

0,5 54,86 53,95 53,25 53,22 51,86 | 51,29 50,98 | 50,20
1 53,93 52,98 52,24 52,15 50,77 | 50,16 49,81 | 48,95
2 51,62 50,66 49,90 49,72 | 48,33 | 47,63 47,21 | 4623
3 49,10 48,07 47,23 47,00 | 45,64 | 44,85 44,35 | 43,32
4 46,58 45,48 44,57 4428 | 42,94 | 42,13 41,60 | 40,51
5 44,05 42,89 41,96 41,64 | 40,35 39,45 38,85 | 37,75
6 41,64 40,41 39,35 38,95 37,65 36,73 36,09 | 34,99
7 39,22 37,93 36,90 36,47 35,21 34,29 33,65 | 32,48
8 36,81 35,50 34,45 33,99 32,78 | 31,85 31,20 | 30,07
9 34,56 33,29 32,22 31,70 30,49 | 29,59 28,96 | 27,86
10 32,48 31,13 30,03 29,55 2842 | 2746 26,76 | 25,70

IV. KET LUAN
Viéc tinh toan va xac dinh liéu hép thu trong
xa trj 1a mot bai toan hét sirc phurc tap do tinh chét
ciia tuong tac biic xa vai vat chit. Trong nhiing
nam gan day viéc nghién ciu va xéac dinh lidu
hap thy trong nuéc theo quy trinh IAEA TRS-398
- trong xa tri ung thu va trong qua trinh m6 phong

tinh toan lidu lugng trong ky thuat xa trj da tro

nén phd bién do nhiing vu diém cia quy trinh
ndy mang lai. Cac két qua thuc nghiém do trén
méay Cobalt-60 ciing nhu cac két qua xac dinh
phan b liéu chiéu trong phantom tai trung tdm
Ung buéu Bénh vién da khoa trung wong Thai
Nguyén, chiing t6i thiy ring viéc tinh toan va xac
dinh liéu hép thy trong nudc dbi véi thidt bi xa trj
Cobalt-60 bang quy trinh TAEA TRS-398 1a phi
hop véi cac két qua thuc té, cac két qua nay da

dugc so sanh véi vién khoa hoc va ky thuat hat
nhan Ha Noi.

Két qua thu dugc trong bang trén da dugc ching
t6i tién hanh

+ Thoi gian 3 thang thi tién hanh do liéu hap thy
trong phantom nuéc mét lan.

+ Truong chiéu 10 x 10 cm & d9 sdu 5 cm, voi
liéu chi dinh 200cGy.

+ Ngudn cobalt 60 da sir dung 13 nam véi chu
ky ban rd 5,27 nam

+ Vi liéu phat 200 cGy thu dugc két qua liéu
hép thu nhu trong bang két qua trén.

Quy trinh xac dinh lidu hdp thu trong nudc
theo~]AEA TRS-398 di dua ra duogc két luin
chinh nhu sau. ,

1. Xac dinh d6 chinh xac vé lidu hép thu trong
phantom nudc.
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