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QUY CHUAN KY THUAT QUOC GIA
POI VOI MAY GIA TOC TUYEN TiNH DUNG TRONG XA TRI
National technical regulation on linear accelerator
in radiotherapy

1. QUY PINH CHUNG
1.1. Pham vi diéu chinh
Quy chuan k¥ thuat qudc gia doi véi may gia toc tuyén tinh dung trong xa
tri (sau day viét tat 1a Quy chuan) quy dinh vé cac yéu cau ky thuat, quan 1y phai
tuan tha di voi viée sir dung, kiém dinh may gia téc tuyén tinh ding trong xa

tri.

1.2. Pdi twong ap dung

Quy chuén ap dung dbi véi:

1.2.1. Cac to chtrc, cd nhan st dung may gia toc tuyén tinh dung trong xa
tri;

1.2.2. Cac to chirc, c& nhan hoat dong kiém dinh méy gia toc tuyén tinh
dung trong xa tri;

1.2.3. Céc co quan quan ly nha nuéc va to chirc, ca nhan khac co lién
quan.

1.3. Giai thich tir ngir
Trong Quy chudn, céc tir ngit dudi day dugc hiéu nhu sau:

1.3.1. May gia toc tuyén tinh dung trong xa tri (sau day viét tit 1a may
gia toc) 1a thiét bi xa tri tir xa dung trong y té stir dung chum tia X (btrc xa ham)
hoac sur dung truc tiép chum dién tir cho cac muc dich diéu tri.

1.3.2. Yéu cau k¥ thuat Ia cac yéu cau tdi thiéu hodc gi6i han phai dat
lién quan dén an toan birc xa, dd chinh x4c ctia cac tham sd ky thuat so véi ché
d6 xac 1ap va pham chét chum tia ctia may gia toc.

1.3.3. Kiém dinh may gia toc 12 hoat dong k¥ thuat theo mot quy trinh
nham danh gid va xac nhan sy phu hop ciia may gia toc theo yéu cau ky thuat
dugc quy dinh tai Quy chuan.

1.3.4. Kiém tra ky thuét 1 phép kiém tra tinh ning hoat dong cta cac hé
thong diéu khién, co khi, hién thi, dimg khan cap, khoa lién dong ciia may gia
toc.
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1.3.5. Kiém tra do lwong 13 phép kiém tra st dung thiét bj do dé danh gia
dic tinh k¥ thuat ctia may gia téc phi hop véi yéu cau ki thuat duoc quy dinh
tai Quy chuan.

1.3.6. Pon vi liéu phat cia may gia téc (MU) duoc st dung dé kiém
soat lidu birc xa phét ra tir may gia téc. 1 MU biéu thi luong dién tich ghi nhan
dugc tir budng ion héa gin & dau may gia toc twong tmg véi liéu hap thu 1 cGy
trong phantom nudc béi cting chum tia trong diéu kién tham chiéu.

1.3.7. B6 chuan trwc chim tia 13 hé thong co khi duogc thiét ké dé dinh
dang trudng chiéu theo dang: (1) hinh chit nhat hodc hinh vudng bang hai cip
ngam (jaw) co ban X va Y; (2) hinh dang bat ky bang bd chuan tryc da 14
(MLC); (3) hinh nén bang bo chuan truc hinh try.

1.3.8. Bo hoi tu chum dién tir (applicator) I thiét bi bo tro, dinh dang
truong chiéu cta chum dién tir véi kich thuée hinh hoc ¢b dinh.

1.3.9. Hé s0 liéu 18i ra (OF) l1a ti s6 giira liéu hap thy o tai trudng s (hodc
mot applicator bat ky) vdi liéu hap thu tai truong tham chiéu (hoic mot
applicator tham chiéu) & ciing mot do sau tham chiéu z. (thudng chon tai d6 sau
c6 lidu hap thu cuc dai Zmg) trén truc trung tdm ctia chum tia.

H¢ so6 liéu 161 ra duoc xac dinh boi biéu thic:

OF(s): hé s6 liéu 16i ra; D(z,,,s) 1a gia tri liéu do dugc tir budng ion hoa
cta trudng s (hodc mot applicator bat ky): D(z. S, ) 1 gia tri lidu do duoc tir
budng ion hoa d6i véi truong tham chiéu 10cm x 10cm (hodc mdt applicator
tham chiéu).

1.3.10. Piém ddng tAm 1a diém giao nhau cua truc quay can may, truc
quay bd chuén truc va truc quay ban diéu trj.

1.3.11. Truc trung tdm cia chim tia 1a duong thang di qua tAm cia
ngudn phat buc xa va diém ddng tam.

1.3.12. Phan b ti s6 liéu sau cach tdm 13 phan bd ti sb cac diém liéu
trén duong thang vudng goc véi truc trung tim ctia chum tia voi gia tri liu tai
diém giao nhau vdi tryc trung tim ctia chum tia.

1.3.13. Kich thudc truong sang (kich thuée hinh hgc) 1a gidi han hinh

hoc tao boi ngudn sang chiéu qua bd chuan tryc chum tia tai mit phiang chira
diém dong tam va vudng goc vai truc trung tim caa chim tia.
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1.3.14. Kich thudc trwong xa (kich thwéc truong chiéu) 13 giéi han
hinh hoc dugc tao boi do rong cua duong phan bd ti sb lidu sdu cach tdm theo
phgong X va'yY tai vi tri 50% gia tri lidu hap thu tai truc trung tam trén mat
phang vudng gbc voi truc trung tdm cua chum tia.

1.3.15. P phiang caa trwong chiéu (F) 1a d6 léch cua gia tri ti s6 liéu
sau cach tdm 16n nhat va nho nhat trong ving c6 bé rong bang 80% kich thude
truong chiéu. Do phang cua trudng chiéu dugc tinh theo cong thic:

o — i

min

F (%) = x100

max min

Trong d6: Inax Va I, tuong g 1a gia tri ti sb liéu sau cach tAm 16n nhat
va nho nhat trong viing c6 bé rong bang 80% kich thudc truong chiéu.

Ghi chu: Binh nghia nay khong ap dung cho cac chum tia khéng dugc loc
phang (Flattening Filter-Free: FFF)

1.3.16. Tinh ddi xing ciia truwong chiéu (S) I trung binh cac gia tri do
léch cua hai diém bat ky ddi ximg qua truc trung tdm ctia chum tia. Tinh doi
xtng ctia truong chiéu duoc tinh theo cong thirc:

areag —area;y,
area., + areay,

x100

S(%) =

areaq. Vung bén trai tu diém liéu 50% t6i gia tri lidu tai truc trung tam.

aredyigh: Vung bén phai tu diém liéu 50% tGi gia tri lidu tai tryc trung tam.

1.3.17. Vit liéu twong dwong md 1 chét liéu co cac dic trung hap thy va
tan xa doi véi mot loai btc xa nhat dinh twong tu nhuw mot loai mé sinh hoc cu
thé.

1.3.18. Phantom 1a md hinh 1am bang nudc hoic cac vat liéu tuong
duong md, dung dé do dir liéu chum tia hoac mé phong cac dic trung twong tac
cua birc xa voi co thé nguoi hoac sinh vit.

1.3.19. Liéu hip thu (D) duoc dinh nghia 1a thuong sé dE/dm, trong d6
dE 12 nang lugng trung binh ma biic xa ion hoa truyén cho vat chat méi trudong
c6 khdi luong 1a dm. Trong hé SI, don vi do liéu hip thu 1a Joule/kilogam, viét
tat 1a J/kg.

Trong thuc té, don vi thudng dung cua liéu hip thu 13 Gray, ky hiéu Gy
(1 Gy = 1 J/kg) hoac rad (viét tat cia Roentgen Absorbed Dose).

1rad =0,01 Gy
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1.3.20. Liéu siu phin trim (PDD) 13 liéu hip thu tai mot diém trong
nude & d6 sau z duge biéu thi bﬁng phén tram so voi voi lidu hép thu cuc dai &
tai A0 SAU Zmay tréN truc trung tdm ciia chum tia. Liéu sau phan traim (PDD) duoc
x4c dinh béi biéu thic:

PDD(s,Q, f,2) = DL x100

Véi D 1a lidu hﬁ,.p thu tai d6 sau z trén truc trung tdm cua chum tia. Dy 12
lidu hip thy cuc dai tai d0 sdu Zpa trén truc trung tdm cua chum tia; s 1a kich
thude truong chiéu tai bé mit phantom; Q 1a ning lugng chum tia; f 1a khoang
cach tir ngudn phat btrc xa dén bé mat phantom.

1.3.21. Ném vat Iy (ném) 1a thiét bi bo trg duoc cau tao bang vat liéu hop
kim chi hodc thép duoc st dung dé thay doi dudng phan bd liéu lugng cia cac
cham tia photon. Hé s6 truyén qua ném 1a ti s6 cta lidu tai mot do sau tham
chiéu trong phantom nudc trén truc trung tim ctia mot truong ¢6 ném va khong
c6 ném trong chum tia.

Hé s6 truyén qua ném dugc tinh nhu sau:

'Dr.".'r
D .-

8

Fur =
W

Fo. Hésd truyén qua ném; D,,: Gia tri lidu ghi nhan duoc tu buéng 1on
hoa trong trudng chiéu c6 ném; Dyer. Gia tri liéu ghi nhin duoc tir budng ion hoa
trong truong chiéu khong co6 ném

1.3.22. Commissioning 1a quy trinh k¥ thuat dugc tién hanh trén may gia
tdc trude khi dua hé théng vao hoat dong diéu tri, bao gém viéc do, thu thap dir
liéu vat 1y chum tia, sau d6 nap cac bd dir liéu nay vao phﬁn mém lap ké hoach
diéu tri va kiém tra do chinh xac cua toan bo hé théng

1.3.23. Ry 12 d6 sau c6 liéu hap thu bang 50% gia tri liéu hap thu cuc dai
trén truc trung tam cuia chum dién tr. Rsg do trong moi treong nudc dugce tinh
theo cong thirc sau:

R50=1,029R50,i0n-0,06 cm  d0i v&i Rspion < 10 cm
R50=1,059R50,i0n-0,37 cm  d0i v&i Rso,ion > 10 cm

Rsoion 12 d0 sau dat 50% gia tri cuc dai cia phan bd dién tich khi do doc

theo tryc trung tim chum tia trong diéu kién tham chiéu.
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1.3.24. Ti s6 mé-phantom TPRyg0 12 ti s6 ctia liéu hap thu & do sau 20
cm va 10 cm trong phantom nudc trén truc trung tdm ctia chum tia véi khoang
cach tir ngudn phat birc xa dén tdm budng ion hoa (SCD) =100 cm, truong chiéu
10 cm x10 cm tai mit phang di qua tdm ctia budng ion hoa.

1.3.25. Khéa lién dong 13 hé thong kiém soat an toan trong qué trinh van
hanh cua may gia tbc dé dam bao may gia tdc phai ding phat tia khi cira ra vao
phong may gia tc duge mé dot ngdt hodc may gia toc khong phat tia khi cira ra
vao phong may chua déng hoan toan.

1.3.26. Pd ro xa qua khe hodic thin 14 13 ti 1& phan trim liéu bic xa
truyén qua khe hodc than 14 MLC so véi khi khong c6 cac 14 MLC trén truc
trung tam cua chum tia.

2. QUY PINH VE KY THUAT

May gia toc phai dap ing nhitng yéu cau k¥ thuat trong bang sau, phu hop
v6i cau hinh ctia mdy gia toc:

TT | Noi dung kiém tra Yéu ciu ky thuit

| | Kiém tra bén ngoai - May gia toc xa tri duoc kiém
dinh phai ¢ trong tinh trang
dang hoat dong.

- Méy gia téc xa tri va ban diéu
khién phai sach s& khong bi
han ri, khong bi nut v&, khéng
bi bién dang.

Il | Kiém tra ky thuét

1 |Kiém tra ban diéu khién - Cac cong tic cua ban diéu
khién phai co tic dung diéu
khién, chuyén dong nhe¢ nhang;
- Dén chi thi trén ban diéu
khién phai thé hién ding trang

thai hoat dong ctia may gia tc.
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Kiém tra hoat dong ctia may gia toc

- Can may gia téc phai quay
duoc quanh truc mot cach nhe
nhang va c6 thé dimg & mot vi
tri bat ky.

- B0 chuén truc chum tia cia
may gia tbc phai quay duogc
quanh tryc mot cach dé dang va
c6 thé dimg & mot vi tri bat ky.

- Cac ngam (jaw) hodc cac 1a —
MLC (néu cb) co thé di chuyén
duoc dé dang theo su diéu
khién dé tao duoc trudng chiéu
theo yéu cau.

- Chi thi kich thuéc truong xa
bang 4nh sang phai nhin duoc
rd net.

- Céc hé thong xéac dinh khoang
cach bang co hoc, chi thi quang
hoc va laser phai quan sat duoc
rd rang.

- Hé thong dumg khan cap cho
phép dimg chiéu xa tir ban diéu
khién va viéc cho chiéu xa lai
sau khi dimg chi c6 thé thuc
hién dugc tir ban diéu khién.

- Khoa lién dong hoat dong on
dinh.

Kiém tra do lwong

Kiém tra d chinh xac ciia hé thong
co khi

D0 chinh xac cua thudc chi thi quang
hoc

+2mm
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2 | D6 chinh x4c ctia bo hién thi gbc quay +1°
trong hé thong chuan truc chum tia,
can may va ban diéu tri
3 | b6 trung khit cta kich thudc truong + 3 mm dbi véi kich thudce cac
sang va truong xa trrong < (200 mm x 200 mm);
+ 5 mm di vé6i kich thudce cc
trurong > (200 mm x 200 mm)
+ 2 mm do 1énh cua tdm truong
xa khoi tam chit thap
4 | Bo chinh xac caa chum laser tai diém +2 mm
dong tam
5 | P chinh xac trong chuyén dong cua +2mm
ban diéu tri
Kiém tra liéu birc xa chum photon
6 | Pham chat chum photon (TPRg10) +2 % S0 véi gid tri TPRyono
hodc PDDygjo tai thoi diém
commissioning
7 | Chuan liéu 16i ra chim photon 1 cGy/MU 2 %
8 | Hé sb liéu 16i ra theo kich thudc +2 % so vdi gia tri hé sb licu
truong chiéu 16i ra tai thoi diém
commissioning
9 | b6 phang (F) va tinh ddi xtmg (S) cua +3%
truong chiéu
10 | Heé sb truyén qua ném (ném vat 1y) +2 % so v4i gia tri hé s6
truyén qua ném tai thoi diém
commissioning
C | Kiém tra liéu birc xa chum dién tir
11 | Pham chat chim dién tir (Rso) + 2 mm so véi gia tri Rggtai
thoi diém commissioning
12 | Chuan liéu 16i ra chim dién tir 1 cGy/MU + 2 %
13 | Hé s lidu 15i ra cho cac bo hoi ty +2 % so v6i gia tri hé s6 lidu

chum dién tir

16i ra tai thoi diém
commissioning
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14

Do phing (F) va Tinh dbi xing (S)
ctia trudng chiéu

F <+ 6 % d6i voi ning luong
nho hon 10 MeV ; F<+4 %
d6i véi nang luong 16m hon
hoic bang 10 MeV

(interleaf/intraleaf leakage), d0 ro xa
qua mom la

S<+3%

D | Kiém tra b chuin tryc da la (MLC)

15 | Do chinh x4c vé xac lap vi tri 14 MLC + 1 mm so véi gia tri toa do
tai diém dong tam MLC xac lap theo phin mém

16 | Po trung tAm ciia cac truong xa tao boi | Tat ca cac diém giao nhau nam
MLC khi quay than may (Gantry trong pham vi duong tron ban
Spoke Shot) kinh 1 mm

17 | B trung khit cua kich thudc truong xa +2mm
va truong sang tao b1 MLC

18 | b0 trung tdm cua cac truong xa khi Tat ca cac diém giao nhau nam
quay bo chuan tryc da 14 (MLC Spoke | trong pham vi duong tron ban
Shot) Kinh 1 mm

19 | B0 ro xa qua khe va than I4 <2 % (qua than 13), <2,5 %

(qua khe céc 14) va tat ca cac
gia tri do ro xa qua than 14, khe
14, mém 14 phai dugc dua vao
phan mém lap ké hoach mo
phdng xa tri

3. QUY PINH VE QUAN LY

3.1. Quy dinh ddi vo6i viéc sir dung may gia toc

3.1.1. Céc may gia tde khong dugc dua vao st dung néu chua duoc cép

gidy chtrng nhan kiém dinh dat cac yéu cau k¥ thuat quy dinh tai Muc 2 caa Quy

chuan.

3.1.2. Cac may gia téc phai dugc kiém dinh trudc khi dua vao str dung lan

dau, dinh ky mot (01) ndm mot lan va sau khi stra chita hodc thay ban diéu

khién, stra chita hé théng co khi cua may gia tdc, lép dat lai may gia tdc hodc

sta chita khac c6 kha nang gy anh hudong dén dac tinh lam viéc cia may gia

toc.
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3.2. Quy dinh ddi v6i hoat dong kiém dinh

3.2.1. Viéc kiém dinh may gia tdc duoc thuc hién bai td chirc duge Cuc An
toan buc xa va hat nhan cap ding ky hoat dong dich vu hd tro img dung ning
lugng nguyén tir vé kiém dinh may gia téc.

3.2.2. Céc thiét bi, dung cu phuc vu kiém dinh may gia tdc duoc hiéu chuin
theo quy dinh phap luat vé nang luong nguyén tir, phap luat vé do luong.

3.2.3. Hoat dong kiém dinh phai tuan tha theo cac quy dinh ctia Quy chuan.

4. TRACH NHIEM CUA TO CHUC, CA NHAN

4.1. Trach nhiém ciia co sé sir dung may gia tdc

4.1.1. Thuc hién cac yéu cau quan 1y quy dinh tai Muc 3 ctia Quy chuén.

4.1.2. Co s st dung may gia téc phai luu trit dir liéu commissioning cta
may gia téc va cung cip cho don vi kiém dinh, co quan quan 1y nha nudc khi
can dé so sanh, danh gia chat luong may gia tdc.

4.1.3. Luu trit hd so kiém dinh may gia toc theo quy dinh va xuat trinh cac
ho so nay cho co quan quéan Iy nha nude c6 thim quyén khi c6 yéu cau.

4.2. Trach nhiém cia t6 chirc, ca nhan kiém dinh

4.2.1. T6 chuic, c4 nhan kiém dinh may gia téc phai bao dam ning lyc va
cac yéu cau quan 1y tai Khoan 3.2 ctia Quy chuan.

4.2.2. T churc, ca nhan kiém dinh may gia tde phai thuc hién viéc kiém
dinh theo dung quy dinh tai Quy chuan, chiu trach nhiém vé két qua kiém dinh
va luu giir ho so ching nhan kiém dinh theo quy dinh.

4.2.3. Truong hop may gia toc duge kiém dinh dat cAc yéu cau k¥ thuat, to
chtrc kiém dinh phai cap gidy chimg nhan kiém dinh cho may gia toc theo Mau
01 va dan tem kiém dinh cho may gia toc theo Mau 02 quy dinh tai Phy Iyc ban
hanh kém theo Quy chuan trong thdi han mudi lam (15) ngay ké tir ngay thong
qua bién ban kiém dinh tai co so.

4.2.4. Truong hop may gia toc duoc kiém dinh khong dat cac yéu cau ky
thuat thi to chtrc kiém dinh chi cép cho co s& bién ban kiém dinh, trong bién ban
kiém dinh ghi 16 may gia téc khong dat cac yéu cau k¥ thuat ndo, cac kién nghi
khic phuc va dong thdi thong bao bang van ban vé Bo Khoa hoc va Cong nghé
(qua Cuc An toan btrc xa va hat nhan) kém theo ban sao bién ban kiém dinh.

11
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5. TO CHUC THUC HIEN

Cuc An toan buc xa va hat nhan c6 trach nhiém hudng dan, kiém tra va
phdi hop véi cac co quan chire ning lién quan t chirc viée thuc hién Quy chuan.

Trong qué trinh trién khai thuc hién, néu c6 van dé phat sinh, céac td chirc,
ca nhan phan anh bang vin ban vé Bo Khoa hoc va Cong nghé (Cuc An toan
btrc xa va hat nhan) dé xem xét, giai quyét...
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MAU 01: GIAY CHUNG NHAN KIEM DPINH MAY GIA TOC

CONG HOA XA HOI CHU NGHIA VIET NAM
Doc 1ap - Tu do - Hanh phuc

Tén co sé thue hién kiém dinh

Piachi: ......................
Tel: oo, Fax: ..o

GIAY CHUNG NHAN KIEM PINH

SO (NO): oo,

Thiét Bi MAY 18 tOC: e en e,
M3 hiéu (Model NO.): ..o, S6 hiéu (Serial NO.): ....oovvveveiereenee,
Hang san xuat (Manufacturer): ................co.......
NUGC SAN XUAL 1ot

Dac trung k¥ thuat (Technical specifications):

Nang luong chum photon cuc dai: .......ccccceeveveennneee. MV;
Nang luong chum electron cuc dai: .........ccceeveveveeeeneee MeV;
Co s0 st dung BRIEE D2 vt e et ee et eeeee e e s e ee s e e et et eeeeeeeeenes
DA Chii. e
Dia chi Gt MAY IA tOC] .vuvvveereerieiieeireseiese ettt ee s ens s
Cac muac nang luong photon : ...... MV va cac mirc nang luong electron : ........ MeV

dd duoc kiém dinh dat cic yéu cdu ky thuat quy dinh tai QCVN 13:
2017/BKHCN theo bién ban kiém dinh s6 ....ngay ...thang ...nim ...
Tem Kiem dinhi SO .. vn e,

Nguoi ding dau to chire kiém dinh
(Ky tén, dong dau)
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MAU 02: TEM KIEM DPINH
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TEM KIEM DINH
[1l55;
E [51
o May gia toc:
= a8l ..
M 2| SO hidu
M g
o s o
P 2 :
55 5 | PINgay kiem dinh:
© A ngdy thing nam20..
[
= [31c5 higu lye dén:
= ngay thang nam 20....
c
g sl

Cha thich:
, [1]. S6 (s6 tem): la cac s6 tu nhién ké
tiép nhau dé quan ly va theo doi.
_[2]. Ngay kiém dinh: ghi ngay, thang,
nam kiém dinh (vi du: ngay 01 thang 5 nam 2017)
[3]. C6 hiéu luc dén: ghi ngay, thang,

nam hét hiéu lyc kiém dinh (vi du: ngay 01 thang
5 nam 2018).

[4]. Mau chir va mau so: “Tén don vi
kiém dinh”: mau do; so0 tem: mau do; cac chir va
s0 con lai: mau den

[5]. Nén tem mau vang, vién mau xanh I4
cdy, chi tiét hoa van cua tem do don vi kiém dinh
tu chon.

[6]. Ti 1€ kich thudc cua tem:
-B=5/6 A
-C=1/5B
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