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Tom tit:

Muc tiéu: Panh gia két qua kiém tra liéu luong hang ngay cua may xa tri gia toc
Precise Elekta, tir d6 dua ra nhitng két luan vé sy 6n dinh liéu luong cua may xa tri
gia toc Precise Elekta.

Poi twong, phwong phap: Thuc hién do lidu trén may xa tri gia téc Precise Elekta
sir dung thiét bi Daily QA3 dua trén cac béo cao TRS-398 [1], TG-142 [2, p. 4199]
va hudng dan sir dung thiét bi caa Sun Nuclear[3].

K&t qua: Trong nghién ciru nay, két qua do licu hang ngay thu dugc trong 331 ngay
(18 thang), tir 02/01/2018 dén ngay 30/06/2019. Nhin chung, cac muc nang lugng
ciia may xa tri gia toc Presice Elekta dem lai chat luong vé lidu tdt, s ngay vuot
gidi han chiém ti Ié rat thap. Nhitng mic ning luong thudng dung nhu 6MV va
9MeV ludn c6 dd 6n dinh, d6 chinh xé4c cao va khong c6 ngay nao vuot gigi han.
Két luan: May xa trj gia toc Presice Eleckta tai bénh vién Ung Buéu Thanh phd HO
Chi Minh dugc danh gia cao vé mit liéu luong, cac thiét bi do liéu hoat dong tét,
duoc van hanh boi doi ngii k¥ su 6 trinh d6 cao, luén dem lai hiéu qua tét nhat cho
bénh nhan xa tri ung thu.

Abtract:


mailto:ngtrngh@gmail.com
mailto:nguyenkhacson200497@gmail.com

DAILY DOSE TEST RESULT EVALUATION OF THE PRECISE ELEKTA
ACCELERATORS AT HO CHI MINH CITY ONCOLOGY HOSPITAL

Target: Evaluation of daily dose test results of the Precise Elekta accelerators, there
by make conclusions about the dose stability of Precise Elekta accelerators.
Subjects, methods: Perform dose measurement on Precise Elekta accelerators
using Daily QA3 device based TRS-398[1], TG-142[2] reports and reference guide
of Sun Nuclear Corporation.

Results: In this study, results of daily dose measurement were obtained for 331 days
(18 months), from January 2, 2018 to June 30, 2019. In general, the energy levels
of the Presice Elekta accelerators bring good dose quality, the number of days
exceeding the limit is very low. Common energy levels such as 6MV and 9MeV are
always highly stable, highly accurate, and will never exceed the limit.
Conclusions: The Presice Eleckta accelerators at Ho Chi Minh City Oncology
Hospital is highly appreciated in terms of dose, the dose measuring device works
well, is operated by a team of highly qualified engineers, always bringing the best
results for radiationtherapy patients.

Noi dung chinh:

1.  Piatvan dé

Ngay nay, ung thu 1 mot can bénh cuc ky nguy hiém. Theo t6 chic Ung thu My
cong b vao nam 2018 thi ¢ khoang 9,5 tridu nguoi chét vi ung thu. Ngoai ra ¢ 17 triéu
ngudi mang cin bénh ung thu trén toan thé gioi. Tai Viét Nam, theo nghién ciru cua Gido
su Nguyén B4 Dtrc thi ung thu van 12 nguyén nhan hang dau gy tir vong. Mdi nim c6
khoang 150 000 ngudi mac bénh ung thu méi va khoang 75 000 ngudi tir vong.

Céc phuong phap diéu tri ung thu thudng dung 1a phau thuat, héa tri, xa tri,... hoic
két hop it nhat 2 phuong phap trén véi nhau. Trong Xa tri, té bao ung thu bi tiéu diét boi
cac chim btic xa mang nang luong cao nhu chiim photon hay electron. Pé tao tao ra cac
chum tia ndy, may gia toc tuyén tinh dwgc sir dung rat phd bién. Mot trong sé nhitng may
gia toc tuyén tinh thong dung nhat tai Viét Nam 1a may gia toc Precise Elekta.

Dé viéc diéu trj dat hiéu qua cao thi liéu diéu tri cho bénh nhan phat ra tir may xa tri
gia téc phai duoc dam bao ding véi liéu dugc tinh trong ké hoach diéu tri. Dya trén mot
s6 nghién ciru[4-5] tir xac suat kiém soat khéi u (TCP) va xac suat bién chitng mé lanh
(NTCP) da két luan rang sy sai léch vé lidu tir 7% dén 10% c6 thé dan dén hiéu ang 1am
sang trén cac khdi u va mé 1anh[6]. Theo khuyén céo cua Hiép hoi Vat ly Y khoa Hoa Ky
(AAPM) ngudng sai léch giéi han 1a 3%[2]. Do d6, viéc do liéu cho may xa tri gia toc la
mot quy trinh quan trong ma cac ky su vat ly y khoa luén phai thuc hién déu dan mai
ngay, hay khi may gip su ¢b phai stra chira thi méi c6 thé sir dung may diéu tri cho bénh
nhan.

~ Nghién cau nay s& tim hiéu vé quy trinh do dac liéu lwvong hang ngay cho may gia
toc Precise Elekta tai Bénh vién Ung buéu Thanh pho H6 Chi Minh. Trén co s¢ d6, nghién



ctru sé& tién hanh danh gia két qua viéc kiém tra lidu luong hang ngay cua may xa tri gia toc
Precise Elekta.
2. Doi twong va phwong phap nghién ciru

Dbi twong cua nghién ctu nay 1a lidu luong hang ngay déi véi chum photon va
electron cua may xa tri gia toc Precise Elekta tai Bénh vién Ung budu Thanh pho Ho Chi
Minh.

Hinh 1. May xa tri gia téc Precise Elekta

Trong nghién cau nay, két qua do liéu hang ngay thu duoc trong 331 ngay (18
thang), tr 02/01/2018 dén ngay 30/06/2019.

Thlet bi do licu dugc sir dung la Daily QA3. Daily QA3 la mot thiét bi kiém soét
thdng s6 dau ra may gia téc cua hang Sun Nuclear. N6 ¢6 cau tao nho gon, khdng chi kiém
tra vé liéu luong, Daily QA3 con c6 thé kiém tra nang luong, d6 phang, do ddi xung, do
on dinh truong buc xa. Khdng nhiing vay, Daily QA3 ciing c6 thé Kiém tra co khi don
gian nhu kich thuée treong chiéu, laser, thudce chi thi khoang cach quang hoc,... Vi kha
ning kiém tra duoc nhiéu tiéu chi nhung lai chi ¢6 ciu tao nhé gon di tao dugc khé nhiéu
thuan lgi cho k¥ su vat ly y khoa trong viéc kiém tra may gia téc.

Hinh 2. Thiét bj Daily QA3
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Hinh 3. Céc thong s6 duoc hién thi khi do liéu véi Daily QA3

Vé mit liéu luong, Daily QA3 hoat dong theo nguyén tic thu nhan tin hiéu dién
tich. Vi vay dé bat dau lam viéc véi Daily QA3 ching ta can phai hiéu chuan thiét bi (theo
huéng dan cua Sun Nuclear) dé né c6 thé chuyén doi tir tin hiéu dién tich sang liéu lugng.
Dé thuc hién viéc hiéu chuan nay can cé bo dir liéu duoc thu thap tir viée do lidu hap thu
trong nudc theo chuan TRS-398[1] cua IAEA.

Sau khi hoan thanh viéc hiéu chuan, tién hanh tao dit liéu co so (theo hudng dan cua
Sun Nuclear[3]). Dit liéu co s& dugc tao ra tir l1an do dau tién. Dit liéu co so s& duoc sir
dung dé so sanh két qua véi nhitng lan do tiép theo dé dua ra d6 sai léch. Chinh vi vay,
khi thiét 1ap dit liéu co so phai dam bao su chinh xac nhat c6 thé.

Ngudng liéu:

- Ngudng liéu tiéu chuan: Mot sé tiéu chuan dam bao chat luong hang ngay theo
TG-142[2] duoc cho trong bang sau:

Bang 1. Tiéu chuan dam bao chat lugng hang ngay

Tinh trang va sai s0

Céc cong viée can kiém tra 3D-CRT IMRT SRS/SBRT

Liéu
lugng  Liéu lwong chim photon hay electron 3% 3% 3%

Laser 2mm 1.5mm Imm
Co Thudc chi thi khoang cach quang hoc omm omm omm
i ©OPD ,

Kich thudc truong chiéu anh sang omm omm 1mm

(10cm x 10cm)

Hé théng chi thi phat tia Hoat dong Hoatdong  Hoat dong

Hé théng theo doi bénh nhan Hoat dong Hoatdong  Hoat dong
An Hé théng khoa cua lién dong Hoat dong Hoat dong  Hoat dong
toan Man hinh theo doi phong xa Hoat dong Hoat dong  Hoat dong

Nt diéu khién sy chuyén dong Hoat dong Hoatdong  Hoat dong

Khoa lién dong 1ap thé Hoat dong




- Xu ly lidu vuot ngudng:

+ Ddi véi nhitng mirc ning luong co liéu hap thu do dwoc hang ngay 1an can
dudi muc sai sé quy dinh, thi mutc ning luong d6 s& dugc chinh thd trén may
gia tdc hay van tiép tuc duoc xa cho bénh nhan va cudi tuan s& phai chinh tinh
theo chuan TRS-398.

+ Doi voi nhitng mirc nang lugng co lidu hap thu do duoc hang ngay vuot qua
muc sai so quy dinh, thi mirc nang luong do khong dugc phep tién hanh dleu
tri trén bénh nhan cho dén khi lidu duoc hiéu chinh lai vé mac sai léch nam
trong khoang cho phép. Khi d6 cac ky su vat ly y khoa s& tién hanh quy trinh
kiém tra va chinh tinh lai liéu luong theo chuan TRS-398.

Phép do duoc thuc hign vao mdi sang trude khi may duoc dua vao xa tri cho bénh
nhéan. K&t noi thiet bi va thyc hién phép do theo hudng dan caa Sun Nuclear[3].

3.  K&ét qua nghién ctu

3.1. Mtc nang lugng 6 MV

Phan b @6 lech theo thoi gian kiém tra liéu luong dugc thé hién qua hinh 4:

doé léch %
AW N B O R N W S
L

1 2 3 4 5 6 7 8 , 9 10 11 12 13 14 15 16 17 18
thang

Hinh 4. Biéu d6 phan b4 do lech theo thoi gian kiém tra liéu luong
mrc ndng luong 6 MV

Dg léch tap trung phan lon & pham vi tir -1% dén 0%. O thang thir 18, do léch tap
trung phan I6n & pham vi tr -0,5% den 0,5%. Khong c6 ngay nao vuot qua gidi han. Sai
Iéch I6n nhat cling chi dat -1,88% xuat hién trong thang thar 10.

3.2.  Mtc ndng lugng 6 MeV

Phan b @6 lech theo thoi gian kiém tra liéu lugng dugc thé hién qua hinh 5:
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Hinh 5. Biéu d6 phan bd do léch theo thai gian kiém tra liéu luong
muc nang luong 6 MeV

D¢ Iéch tap trung phan 16n ¢ pham vi tir -1% dén 1%, dao dong quanh mirc 0%. Tix
thang thur 6 den thang thtr 9, do léch tap trung phan I6n & pham vi tir -0,5% den 0,5%.
Khong c¢6 ngay nao vugt qua gidi han. Sai Iéch 16n nhat dat 2,31% xuat hién trong thang
thar 1.

3.3.  Muc nang luong 9 MeV

Phan b @6 lech theo thoi gian kiém tra liéu luong dugc thé hién qua hinh 6:

Py .!‘.~

do léch %
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
thang
Hinh 6. Biéu d6 phan b do 1éch theo thoi gian kiém tra lidu luong
muc nang luong 9 MeV

D§ Iéch tap trung phan I6n ¢ pham vi tir -1% dén 1%, da phan dao dong quanh mic
0%. Tuy nhién, tr thang thir 8 dén thang thwr 10, d6 1éch ¢6 xu huéng tap trung dudi mic
0%, tur thang thar 11 den thang tha 14, do Iéch c6 xu huong tap trung trén muc 0%. Khong
c6 ngay nao vuot qua gidi han. Sai léch I6n nhat dat 1,8% xuat hién vao thang thir 12.
3.4. Muc nang luong 12 MeV

Phan b do lech theo thoi gian kiém tra liéu lugng dugc thé hién qua hinh 7:



do léch %
A O N ER O R N WA

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Hinh 7. Biéu d6 phan b do léch theo thoi gian kiém tra liéu luong
murc nang luong 12 MeV

Do léch tap trung phan I6n & pham vi tir -3% dén 1%, c¢6 xu huéng trdi dan vé phia
d6 léch &m theo thoi gian. Sy troi nay do nhiéu nguyén nhan nhu dinh ap khdng 6n dinh,
hao mon co khi theo thoi gian,...dan dén xu hudng giam liéu. O thang tha 18, d6 léch tap
trung phan 16n & pham vi tir -1% dén 1%. O thang tha 12 va 13, ¢6 2 diém liéu khdng theo
xu huéng. C6 3 ngay vuot qua gisi han. Sai léch 16n nhat dat téi -3,84% trong thang thi
17.

3.5. Muc nang luong 15 MeV

Phan bé do 1éch theo thoi gian kiém tra lidu lwong dugc thé hién qua hinh 8:

@
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do léch %
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
thang

Hinh 8. Biéu d6 phan b do lech theo thoi gian kiém tra liéu luong
muc nang luong 15 MeV
Do léch tap trung phan I6n & pham vi tir -2% dén 0,5%, co xu huong trdi dan vé
phia do léch am theo thoi gian. O thang thir 18, d6 1éch tap trung phan 16n ¢ pham vi tur -
1% dén 0,5%. C6 1 ngay vuot gidi han véi sai léch dat tai 3,89% xuat hién trong thang
thir nhat.

4. Banluan



Céac mtrc ning lugng cuia may xa tri gia téc Presice Elekta dap ung tét vé lidu luong,
sb ngay vuot gidi han chiém ti 1& rat thip. Nhitng mic ning lwong thuong dung nhu 6 MV
va 9 MeV luén c6 su 6n dinh, sy chinh x4c cao va khong c6 ngay nao vuot giéi han. Chi
tiét trong bang 2.

Bang 2. Panh gia chung vé lidu & cAc mic ning luong ciia may gia toc Precise Elekta

Mirc nang luong

Tiéu chi 6MV ~ 6MeV 9MeV 12MeV  15MeV
-1%dén  -1% -1% -3% -2%
Phén b6 phan 16n 0% dén1% dénl1% dénl1%  dén0,5%
Sb ngay vuot
gii han 0 0 0 3 1
S6 ngay vuot giGi
han trén tong sd ngay 0% 0% 0% 0,9% 0,3%

Nhin chung, may xa trj gia toc Presice Elekta tai bénh vién Ung Buéu Thanh phd
Ho Chi Minh ¢ do 6n dinh tét, ¢ chinh xac cao, s6 ngay vuot qua ngudng gidi han cho
phép chiém ti 18 rat thap Vi vay khi st dung may Xa tri gia toc Presice Elekta dem lai su
an toan rét cao, han ché rui ro cho bénh nhan, tiét kiém céng suc cho céac ky su vat Iy y
khoa.

Tuy nhién, tai cac mirc nang luong 12 MeV va 15 MeV thi liéu luong khdng tét
bang cac mirc nang luong thudng ding 12 6 MV, 6 MeV, 9 MeV. Céc yéu té anh husng
dén do léch lidu luong do tinh chat ngau nhién cua electron va hat nhan, s khong 6n dinh
dién ap, su hao mon co khi theo thoi gian, c4c thiét lap do chua chinh xac (ban diéu tri
khong can bing, thuac chi khoang cach, kich thude truong chiéu bi sai l&ch...),... Chinh
vi diéu nay gay ra 3 ngay vuot gidi han tai mirc nang lugng 12 MeV, 1 ngay vuot gidi han
tai mac niang luong 15 MeV, va diéu nay cho ta thdy dugc tim quan trong khi thuc hién
QA hang ngay c6 thé phat hién ra cac bat thuong tir hé thong xa tri. Tir biéu d6 hinh 7 va
hinh 8 ¢6 thé nhin thay rd rét su trdi do léch, tuy nhién vao khoang thang thir 18, do léch
tro lai dao dong quanh vi tri 0% do da c6 su can thiép cua ky su vat ly y khoa, mét lan
nira cho thay tam [quan trong cua ky su vt ly y khoa va quy trinh QA hang ngay.

Kiém tra liéu lugng hang ngay la cong viéc rat quan trong. NO khong chi gidm sat
lidu luong trudc khi xa tri cho bénh nhan ma con cho thay dién bién liéu lugng theo thoi
gian dé ky su vat ly y khoa c6 thé kip thoi xu 1y.

5. Kétluan

Qua qua trinh tim hicu Iy thuyét, tién hanh thuc nghiém, danh gia s6 ligu, nghién
ctru thu dugc mot so két qua nhur sau:

- Phan 16n liéu luong & c&c mirc nang lugng trong 18 thang cua may xa tri gia
toc Presice Elekta déu nam trong muc giGi han, chua den 1% s6 ngay kiém tra
vuot ngudong.



- 2 muc nang luong thuong xuyén sir dung luén c6 do on dinh tt, do chinh xéac
cao va khong c6 ngay nao lieu vugt ngudng gidi han.

Tu két qua dat duogc, cd thé thiy may xa tri gia toc Presice Eleckta tai bénh vién
Ung Buéu Thanh phé HS Chi Minh dugce danh gia cao vé mit lidu luong, cac thiét bi do
lidu hoat dong tét, duoc van hanh bai d6i ngii ki su 6 trinh d6 cao, ludn dem lai hiéu qua
t6t nhat cho bénh nhan xa tri ung thu.
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