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CHUAN LIEU PHOTON PHAT RA TU MAY GIA TOC TUYEN TiNH
TAI BENH VIEN PA KHOA PONG NAI
Duwong Thanh Tai'?
Truwong Thiét Diing*
TOM TAT

Chudn liéu cho chiim bitc xa photon phdt ra tir mdy gia téc thang Primus Siemen
M35497 tai Bénh vién Pa khoa Pong Nai. Trong nghién ciru nay ching téi dp dung
quy trinh chuan liéu cia co quan nang heong quoc té |AEA (International Atomic
Energy Egency), TRS -398 @é chudn liéu photon cho mdy xa tri ngodi Primus Siemen
tai Khoa Ung budu II - Bénh vién Pa khoa Pong Nai. Sai s6 trung binh giita liéu do
dac va liéu yéu cau phdt ra tir mdy gia toc tai thoi diém do nhé hon 3%. Sai s6 nay
nam trong tiéu chudan cho phép ciia TRS-398(< £3%). Vi két qua thu dwoc cia ca
hai mirc nang lheong photon 6MV va 15SMV ¢é thé thdy rang mdy gia téc Primus
Siemen tai Bénh vién Pa khoa Déng Nai hoat dong rat on dinh va chinh xdc. Cong
tc chuan liéu phdi dwoc thuc hién thuong xuyén, chinh xdc dé dam bdo chdt lwong

diéu tri tot nhat cho bénh nhan.

Tir khéa: My gia toc, chuan lieu hap thy

I. Gioi thi¢u

Ung thu dang 1a mot trong nhirng
nguyén nhan gy tir vong hang dau trén
thé gii noi chung. Can bénh nay dang
ngdy cang gia ting va cudp di sy séng
clia hang triéu nguoi mdi nam trén thé
gidi [1, 2]. S6 nguodi mac bénh ung thu
o Viét Nam dang c6 xu hudng ngay mot
gia tang. Hién nay, c6 ba phuong phap
chinh dé diéu tri cho bénh nhan ung thu
la phau thuat, hoa tri, Xa tri. Trong dé
Xa tri duoc ap dung phd bién ddi voi
hau hét cac loai ung thu. Muyc dich cta
Xa tri 1a tiéu diét cac té bao ung thu
bang tia bic Xa ion héa véi nang lugng
va liéu luong thich hop. Xa tri ngoai 1a
ky thuat chiéu cac chum buic Xa ion hoa
tir bén ngoai, tdp trung vao khdi u,
nham cung cip liéu diéu tri thich hop.
Cong cu phat chum buc xa hién dang
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dugc ap dung rong ri 1a may gia téc,
n6 bao gdm nhiéu bo phan phuc tap va
tinh vi. Bé qué trinh xa tri an toan va
hiéu qua doi hoi may gia toc phai dugc
dam bao chit luwong (QA: Quality
Assurance) hay goi l1a kiém chuan,
chuan liéu hap thu [3]. Chuén liéu hap
thu 1a viéc do liéu phat ra tir may gia toc
nham dam bao liéu phat ra tir may gia
toc on dinh va sai s6 so Véi gia tri do
dac nam trong giéi han cho phép (nho
hon 3%); néu sai s6 vuot qua 3% thi
can phai hiéu chinh méay gia tc sao cho
lidu phat ra dat yéu cau [4]. Cong viéc
chuan liéu cho may gia toc ludn dugc
vu tién hang dau trong xa tri boi vi chét
lugng chum tia phat ra anh huong truc
tiép dén hiéu qua cua diéu tri. Viéc nay
luén dugc thuc hién dinh ky theo quy
trinh dya trén cac cac tai liéu husng dan
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thuc hanh (code of practice) ctiia nha san
xuat khuyén cdo hoic 1a cac to chuc
chuyén moén nhu Hiép hoi Vat 1y Hoa
Ky (American Association of Physics in
Medicine) dwa ra tai liéu huéng dan
thuc hanh co6 tén 1a TG 51 [5]; hoac 1a
Co quan Ning luong nguyén tir qubc té
(International Atomic Energy Agency)
dua ra quy trinh chuan liéu hap thu TRS
227 vao nam 1987 [6], phién ban duoc
nay duoc cap nhat vao nam 2000 cé ky
hidu 1a TRS 398 [7]. Quy trinh nay da
dugc kiém nghiém va dwoc ung dung
rong rai trén thé gigi. O Viét Nam hién
nay chua c6 mot quy trinh chuan lidu
qudc gia nén viéc chuan liéu hap thy
cho may gia tdc dwoc thuc hién bai cac

trung tam dya trén mot trong hai quy
trinh chuan trén. Trong nghién ciru nay
chiing t6i chon quy trinh TRS 398 [8]
dé chuan liéu cho may gia toc tai Bénh
vién Da khoa Pong Nai bai vi wu diém
Cua quy trinh nay la don gian trong viéc
tién hanh va cho két qua chinh x4c cao.

Il. P6i twong va phwong phap
nghién ciru

1. Poi twong nghién ciru

- May gia toc Primus M5497 cua
Siemens phat ra photon nang lugng 6,
15 MV va electron 5, 6, 7, 8,10, 12, 14
MeV.

- Phantom c6 kich
48x48x48cm.

thudc

Hinh 1: May gia toc tuyén tinh (), phantom nwéc (b), dién ké () tai
Bénh vién Pa khoa Pong Nai

- Pau do: budng ion hoéa FC 65 cua
hang IBA.

- bién ké (Electrometer) DOSE1
cua hang IBA.

2. Co sé Vit Iy ciia quy trinh chudn
liéu TRS 398

Theo quy trinh ctia TRS 398 [7] thi

lidu hip thy trong nuéc tai diém do

duoc xac dinh bang cong thuc:

Dy, = MNg .,

Trong d6 M: chi sb do duoc trén

Electrometer da duoc hiéu chinh dﬁy du



TAP CHI KHOA HOC - BAI HOC PONG NAI, SO 09 - 2018

ISSN 2354-1482

Ngw: hé sb hiéu chuén liéu hép thu cua
budng ion hoa voi chat lwong chum tia Q.

Néu budng ion héa dugce chuan bai
ngudén Co-60 thi Ng,w s€ dugc tinh
nhu sau:

Nr?,w = 'I‘:QNE?;VD

kg:la hé s6 chuyén dbi tir chum tia
Co-60 sang chum tia gia toc véi chat
luong chum tia Q.

Gia tri do M duoc cho bai biéu thuc:
M= MIEWKTPKpﬂlKellECKS

Myaw: chi sb do trén electrometer
khi chura hi€u chinh.

Ks: hé s6 hiéu chinh tai hop cac ion
ctia budng ion hoa.

Krp: hé s6 hidu chinh nhiét do, ap
suét ctia mdi trudng do.

Kelec: hé sb hiéu chinh su chinh xac
cua electrometer.

Kpol: h¢ s6 hiéu chinh sy phan cuc
ctia budng ion ’h(’)a. 7

2.1. H¢ so hiéu chuan higu wng tai
hop ion (Ks)

I|""![1 I”'"![1 ?
=2+ (52) + 2 ()
2 2

M; va My: Tin hi€u dién tich tuong
Gng voi cac  dién thé Vi va V, trong
cung mot diéu kién phat tia.

V1: Pién thé duoc s dung trong

do liéu.
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V,: Dién thé thap hon, 1y tudng, sao
cho V1/V; 16n hon hoic bing 3.

Trong do cac h¢ s ap, ay, a duoc
tra cau trong bang 9 (trang 54, TRS
398) theo ty s6 V1/V,.

2.2. Hé so hiéu chudn dién ké (Keiec)

Budng do hiéu chuan cung véi dién
ké —kelect=1.

Budng do va dién ké hiéu chuan
riéng biét —k elect # 1.

2.3. Hiéu chinh nhiét dg, dp sudt (Krp)

Budng ion hoa véi khe chira khi
dugc thong véi khong khi trong phong.
Do bau khi quyén trong phong do
khong & diéu kién chuan trong khi hé sb
hiéu chuan budng ion héa lai duoc do &
diéu kién chuan cua nhiét do va ap suat
(20°C va 101,3kPa) nén khi do liéu can
phai c6 hé sé hiéu chinh dé dwa vé diéu
kién chuan.

(273,2 + T)PR,

Ke = 57324 1)p

To, Po: Nhiét d6 va ap suét khi hiéu
chuan budng do, iy gia tri trong gidy
chung nhan cua budng do sir dung.

T va P: Nhiét d6 va ap suit cua
budng do lac thyuc hién do dac.

2.4. Yéu té hiéu chinh sw phdn
cuc (Kpor)

IM, (V)| + [M_(V)]
2M

I{|::n:r| [V) =
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M. 14 tin hiéu budng do thu duoc &
thé duong.

M. 13 tin hiéu budng do thu duoc &
thé am.

M 1a tin hiéu buéng do tai cac cuc st
dung thuong xuyén (la duong hodc am).

2.5. Hiéu chinh chdt lwong chim
tia (Ko)

Gia tri Ko thay dbi tiy theo chét
luong chum tia (TPRyg 10 hodc Rsp) va
C4u tao budng ion hoa.

+ VGi chum photon: tinh todn gia
tri TPR2010 1,2661.PDD5y 19 —
0,0595, sau do tra bang 14 (trang 72,

TRS 398) sé& duoc gia tri Kq twong g
v6i TPRyo 10 [7]-

+ Vi chum electron: ta tinh gia tri
Rso theo cong thuec:

Rso = 1,029 Rsgjon — 0,06 g/cm?
(V6i Reo,on< 10 g/em?)

Rso = 1,059 Rspjjon— 0,37 glcm? (véi
Rsoon > 10 g/cm?)

Tra bang 18 (trang 91, TRS 398) sé
duoc gia tri Kg twong ung voi R50 [7].

3. Quy trinh tién hanh thuc nghi¢gm
chudn liéu cho photon 6MV va 15MV

BuGe 1: Thiét 1ap phatom nudc.

Buée 2: Chinh than may vé 0°, mo
tredng 10x10 cm?.

Buéc 3: Bom diy nudc vio

phantom 1én té1 do cao 33cm.

Kp = = =
T (273,24 T,)P (273,24 20)100,76
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Bude 4: Thiét 1ap sao cho khoang cach
tir nguodn téi bé mit nude (SSD) 1a 100cm.

Budce 5: Gan dau do FC-65 P vao
phamton nuéc tai tim cua trudng chiéu.

Buée 6: Két nbi dau do véi Dosel
béng day cap.

Buoc 7: Khoi dong Dosel.

Buoc 8. Xac dinh nhiét d6 cua nudc.

Buée 9: Phat 200MU @ lam am hé
thong.

I11. Két qua chun lidu cho 2 mikc
photon 6 va 15 MV

A. Chudn liéu cho Photon 6MV

+ Xic dinh h¢ s6 chat lwong
chum tia photon 6MV (Ko)

Chinh dién thé 300V, phat 100MU,
ghi nhén gia tri trén Dosel.Ta tién hanh
phat tia 3 1an mdi do sau dé lay gia tri
trung binh, ta dugc PDD(10) va
PDD(20).

— PDDyg 10 = PDD(20)/PDD(10) =
0,57

—  TPR210= 1,2661.PDDyp10 —
0,0595 = 0,662 —Kq=0,9924

+ Xac dinh hé sé hi¢u chinh
nhiét d ap suat

Nhiét d6 phong luc do 1a t= 24,3°C;
ap suét p=100,76kPa.

(273,2+T)Fy  (273,2+24,3)101,3

1,020335
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4 Xac dinh hé s6 hiéu chuan siu 10cm & dién thé 300V va 150V.
higu wng tai hop ion K thiét lap M3di trudng hop do 3 14n lay trung binh.
Dosel do & nC. Phat 200MU,do tai dd

Bang 1: Gia tri dién tich do dvuoc o thé 300V va 150V

, Gia tri dién tich (nC) Trung binh
bién the

27,18
M1(300V) 27,23 27,21
27,21

27,13
M (150V) 27,11 27,11
27,10

Vi V1/V,=300/150=2 — ap= 2,337; a;= -3,636; a,=2,299 (tra ctru trong bang 9,
trang 54, TRS 398).

M, M, : 27,21 27,2132
K;=as+a; (M_) +a, (M—) = 2,337 — 3,636 (ﬂ) + 2,299 (ﬁ)
2 2 » B

=1,003339
+ Xic dinh hé s6 hiéu chinh sy phan cuc Kpol: Thiét 1ap Dose 1 do & nC. Phat
200MU, do tai do sau 10cm & dién thé 300V va -300V. Mdi truong hop do 3 1an lay

trung binh.
IM. (W + IM_(V)| 27,21 + 27,18
Kpor(V) = = =0,999571
2M 2 x 27,21
Bang 2: Gid tri dién tich do dwoc & thé 300V va -300V
bi¢n thé Gia tri dién tich (nC) Trung binh
27,18
M;(300V) 27,23 27,21
27,21
27,18
M,(-300V) 27,19 27,18
27,18

+ Xac dinh K. vi Dosel va FC-65P hiéu chinh cung luc nén Kejee = 1
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a0
& Theo chiing nhan cta detector FC-65P thi N§% = 4,79¢Gy/nC
= Gia tri dién tich tai vi tri sdu 10cm do vé6i thé 300V khi di dugc hiéu chinh day
du cac hé sb s& bang:
M= MIEWKTPKDD|KE|ECKS
= 27,20 x 1,020335 x 0,999571 x 1 X 1,003339
= 27,85nC

Liéu hép thu tai vi tri sdu 10cm:
Dy, (10cm) = MNJ,, = MKoN§S, = 27,85 X 0,9924 X 4,79
= 132,38cGy
Liéu hap thy tai vi tri Dpax

p2(10cm) 132,38

Q
D, (max) = = =197,58cGy/MU
wmax) PDD 0,67 y/
Bang 3: Sai 56 gitta sudt liéu phdt ra va sudt liéu do dwoc doi véi nang heong 6MV
Gia tri do dwoc (cGy) Gi tri yéu cau (cGy) Sai 50 (%)
197,58 200,00 -1.21

B. Chudn liéu cho Photon 15MV
Chuyén mtrc niang luong cta may gia téc sang 15MV. Van giit nguyén bd tri
detector nhu khi do véi mic 6MV. Céc budc tién hanh do va tinh toan tuong tu nhu
mirc 6MV. Két qua do dugc nhu sau:
PDD3g 10 = PDD(20)/PDD(10) = 0,642
TPR20,10= 1,2661.PDD2g 10— 0,0595 = 0,753 —Kq=0,9767
(273,2+T)P, (273,2+ 24,3)101,3
Ko = 2732+ 1,)P  (273,2+ 20)100,76

M, M2 16,08 16,08\
K, =a+3 (M—) +a, (M—) = 2,337 — 3,636 (—) +2,299 ( )
2

= 1,020335

2 15,99 15,99
=1,00549
IM, (V)| + IM_(V)| 16,08 + 16,09
Kpat (V) = = —1,00031
2M 2 x 16,08

Kelec =1
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Bang 4: Liéu hdp thu trong nuede doi véi mire ning heong 15MV

Ng':{:.u D%[IUEHI) D%, (max)
Ko Kp Ks Kpol Kelec J
(cGy/nC) | (cGy) (cGy)
0,9767 | 1,020335 | 1,00549 | 1,00031 4,79 77,21 100,27

Bang 5: Sai s6 gitta liéu phdt ra va liéu do dwoc doi véi nang hrong 15MV

Gia tri do duge (cGy)

Gia tri yéu cau (cGy)

Sai 56 (%)

100,27

100,00

0,27

IV. Két luin va kién nghi

Trong cong trinh nay chung t6i da
trinh bay chi tiét vé co so vat 1y cua
phuong phap chuan lidu dua trén quy
trinh chuan liéu cuia Co quan Ning
lugng nguyén tir qudc té (IAEA) va
chung t61 cling 4p dung quy trinh nay
thuong quy tai Bénh vién Da khoa
Dbong Nai. Sai léch giira cac két qua do
dac thuc nghiém so véi cac gia tri phat
ra nam trong khoang cho phép (<3%),
vi vay co thé két luan vé tinh trang

hoat dong cua hé gia toc Primus 1a on
dinh va chinh xac.

Chuén liéu cho may xa gia tdc
thang 1a mot cong viéc cuc ky quan
trong ddm bdo chinh xac lidu xa tri cho
bénh nhan, bat ky mot sai sét nio du
nho cling giy ra hdu qua khon luong.
Chinh vi vdy cong tac chuan liéu cho
may gia toc phai duoc thuc hién thuong
xuyén, chinh xac dé dam bao chat luong
diéu tri cho bénh nhan.
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ABSORBED DOSE DETERMINATION FOR HIGH ENERGY PHOTON
OF PRIMUS LINEAR ACCELERATOR USING THE INTERNATIONAL
CODE OF PRACTICE ON DOSIMETRY IN RADIOTHERAPY (TRS 398)

IN DONG NAI GENERAL HOSPITAL

ABSTRACT

In this study, absorbed dose of the x-ray beams from Primus Siemen M5497 6
MV and 15 MV linear accelerator were measured using International Atomic Energy
Agency (IAEA), Technical Reports Series No. 398. Absolute dose measurements were
carried out using FC65-P Farmer chamber with DOSE1 electrometer in Blue water
phantom based on TRS 398 dosimetry protocols at Dong Nai General Hospital. The
results show that the difference between measurement and delivery dose was smaller
than 3%.With the results of both 6MV and 15MV photon, it can be seen that the
Primus Siemen accelerator at Dong Nai General Hospital is very stable and
accurate to ensure the best quality of treatment for patients.

Keywords: Accelerator, TRS 398 dosimetry protocols
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