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TOM TAT: He thong lap k& hoach xa tri DSS ciia Multidata sit dung vai thudt todn
khdc nhau dé tinh liéu cdc chim photon Xa tri qui udc mdy gia téc. Mbi thudt todn tinh liéu
yéu cdu cdc logi dit ligu chim tia va cdc Phép hi¢u chinh riéng kém theo d€ tinh liéu trong
co thé bénh nhan. P chinh xdc ciia phén b6 liéu va ké hoach xa tri phu thudc dj chinh xdc
cia dit li¢u va ciia thudt todn tinh liéu dugc sit dung . He théng lap k& hoach xa tri DSS da
dugc cdc ky su v@t Iy nghién citu va phdn tich dé ddnh gid va khai thdc sit dung tai BVCR.
Viéc tim hiéu chuong trinh va cdc thudt todn tinh liéu trong DSS da giiip cdc nha vat Iy xa

tri xdc djnh ré logi dit ligu can thu thdp, hiéu dugc phuong phdp thu thdp dit liéu, cé thé
tinh liéu bang tay va kiém tra ké hoach xa tri.

1. Gigi thiéu

BVCR thyc hanh xa tri quy udc bing mdy gia t5c v6i 2 chim photon 6 MV va 15
MV.Mét mdy CT va m6t mdy mo phdng dugc sit dung dé thu thip dit li€éu bénh nhan. M6t
phantom nudc va hé do liéu véi cdc budng ion héa va mdy tinh dugc sit dung dé chuin va
thu thdp dit liéu chiim tia. Chudng trinh DSS clia Multidata dugc sit dung dé tinh liéu va lap
k€& hoach xa tri qui uGc chim photon.

2. Pic diém tinh liéu trong DSS

— Dung phuong phédp thuc nghiém tinh liéu don gidn cdc diém trén truc gitta chim tia
dang chuén (vudng hay chit nhat), md hoic c¢6 che chin (ném, khdi chin, khay)

— Duing cd 2 phudng phdp bdn thuc nghiém dé tinh liéu cic di€m bit ky trong chiim tia
dang chuin (d6i xing hodc bit dsi Xifng ) ¢6 che chdn : mét phuong phdp tinh liéu

hdp thu todn phin va méot phudng phdp tinh riéng liéu so cdp hiéu dung va liu tdn
xa phantom.

3. Tinh liéu trén truc giita

Sudt lieu tai mot di€m Pz & d9 sdu dp trén truc giita chim tia dugc tinh nhi sau :

Dpz(dp) = TPR.Ip. Sc.Sp.Cr.Nrz.Krz.Dear.
Trong d6 Dcay 12 sudt liéu ra ciia chim tia - ; TPR (dp,wp) 12 hg 56" mé-phaniom & d6 siu dp
va trudng hiéu dung wp; Ip = (Fc/Fp) 12 hé s binh phuo‘ng nghich ddo giita 2 khodng cich
Fc va Fp tir diém Pc va Pz dén nguon Sp(wp) 12 h¢ 56" tdn xa trudng hi€u dung wp tai P
trong phantom ; Sc(wg) 12 h¢ s tdn xa trudng chudn truc wy ; ; Crla hé s6 hiéu chinh suat

liéu chuin DcaL & d6 sdu chuin d, ; ; Nez va Kgz 12 hé 56 truyen qua ciia Ném va Khay do
tai Pz trén truc gitta chiim tia.

4. Tinh liéu tai di€m ba't ky trong trudng mé

Suat licu tai di€m P bat ky & do sau dp trong trudng mé :
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Dp(dp) = TPR(de,wp).OCR(de).NE (de).Ip.Sc(WR).Sp(Wp). Cs.Cr(dy).Dear
Trong d6 : dc1a 3 sdu higu dung trong nudc clia dp ; OCR(d,) 12 hé s6 1€ch truc tai P § d6
sdu d.. Ne(d,) 12 hé 58 truyén qua ciia Ném do tai P & dd sdud.; Cs 1a hé 56 hidu chinh tdn
xa mé ing v6i mét d§ electron trung binh pe ciia Ny nguyén t6 thé tich md (voxel) ¢6 trong
dudng kinh 2 cm bao quanh P.

5. Tinh liéu toan phén tai di€m bat ky trong trudng cé che chin

Sua't liéu hap thu tai P & 46 siu dp trong trudng cé che chin Ia :
D, (d)=[TPR(d,,W,).OCR(,, X,, W, ).BeF-SCAT]I, N,.S,(w,).C,.D

¢ BeF : tuong ty hé s8 truyén qua, tinh bing tich t4t ¢4 n gid tri BeF, clia m3i kh6i

CAL

chin j (BeF = H BeF; ) trong d6 BeF, =1 khi P & ngoai khéi chan ; khi P & trong

j=1
kh6i chin thi BeF, =t, + OCR(d,,x,__,w,); khi P trong viing b& khdi chén thi :
¢ SCAT : h¢ s0 tdn.xa phantom cda kh6i nudc do tat c4 n khéi chin che chin, tinh
OCR(d ,1, W)~ OCR(d,0.85, w;)
OCR(d,1.17 ,w,)~ OCR(d,0.85,w.)

theo phuong phdp Clarkson st dung cdc hé s8 tdn xa thuc nghiém SPR(d,r;) clia cdc
trudng tron ban kinh rj va hi€u chinh bing céc hé s8 truyén qua t; :

n o k
SCAT =) Foq(hd).t;; Eghd)= 2—;ZSPR(d,rj):I

i=1 i=1 j=l

BeF, =t +OCR(de,meax,wﬂ)+(1—tj)*

6. Tinh liéu riéng phan trong trudng cé che chin

Li€u tai diém P trong mé tinh tif liéu sd cAp va tdn xa nhu sau :

D,(d,)= [TAR(O).OCA(P).II“ (I;)) +SAR,, 115.8¢ (Wy )., (0).Dgyy

RO
¢ Trong d6 TAR(0) 12 hé s6 m6 - khong khi truding (0,0); OCA(P) 1 hé s& 1&ch truc
trong khodng khi tai P ; Sp(0) 12 gid tri Sp clia trudng hiéu dung zero; SAR;4 12 hé s6
tdn xa tinh bing phudng phdp Clarkson véi dif liéu TAR c6 hi€u chinh bdi cdc hé s6

truyénquat;: SAR,, (P)= lZSARJ-(dF, ;) v8i SAR;=TAR; - TAR;(0).
nig
¢ Ix(P) va Iro(P) 1a cudng dd chim sa cdp tai P khi c6 va khéng c6 che chidn, tinh

bing tich phan bé mit theo md hinh “Ngudn so cdp md réng “ biéu dién bing ham

2r
s@): I,(P)= J‘dq JR s(Mrdr ; s(r)=1- expl— (ar)? ] hay s(r) =1-(ar+1)exp(-ar)

7. C.huﬁ"n suit liéura tuyét déi Dcay cho mdy gia toc

BVCR chudn su&t liéu Dcay theo protocol TRS 398 ciia IAEA va bang (1cGy/MU )
tai di€m chudn P trong phantom nuéc & do sdu liéu cuc dai d,, v cdch ngudn mot khodng
Fc=100cm + dy,. Trudng chudn wre =10x10cm. SSD = 100 cm. TRS 398 1a protocol chudn
suat li€u trong nudc méi nhat hién nay cia IAEA.

8. Thu thép dit lié¢u chum tia

Pé€ tao cd sd dif liéu cho céc phép tinh liéu néi trén, BVCR di do lidu thuc nghiém
tuong d6i trong phantom nuée bing cdc hé do lidu chuin cho chinh cic chium tia may gia
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tdc cia BVCR. Pinh nghiia cdc loai dif liéu va cdc phuong phdp thu thap ( do va tinh ) chi
y€u van dya theo cdc dinh nghid va phudng phdp cd ban thudc chuyén nganh vat Iy xa tr.
Ngoai ra, c6 mét s cdc loai dit liéu dugc DSS tinh ra tr céc dir liéu do hoic tir cdc dir
liéu c6 li€n quan theo cdc hé thic sau day :

- Tinhra cdc dir 1i€u PDD, Kp, Nr, OCA, OCR, Ip, Scp, Scp tif cdc liéu do twong d6i.
- Tinh Cg : Cp= 1/TPR(Wgc, d)

- Tinh TPR ti¥ PDD : TPR = PDD.(Fp/Fu).[Sp(Wu)/ Sp(Wp )] /Cr

- Tinh TAR tif TPR : TAR = TPR.[Sp(Wp)/Sp(0)].Cr

Tinh TAR : TAR(0,dp) = ¢ *rdn) = g-0693(d—d.)/HVL , trong d6 p 1a hé s8 suy gidm
tuyé&n tinh (cm™) ciia nue ; HVL 1a bé day suy gidm mot nita cda nudc d6i v6i chiim
tia, tinh bing do sdu 50% cila trudng wgc.

Tinh SAR : SAR =TAR -TAR(0)
Tinh SPR : SPR = TPR.[Sp(wp)/Sp(0)]-TPR(0)

Tinh Sc(wr) tr Scpva Sp(wp) cho sdn : Sc = Sc p/ Sp, trong d6 Scpla hé s6 tdn xa toan
phdn do tai Pc.

Dit li¢u Cs dugc tra tif bing chuyén ddi giita gid tri mat d6 electron trung binh pe; va

e
L]
&)

Cs,trongd6: P =

9. Thu thip dit liéu bénh nhin

Dif li¢u bénh nhén chii y&u 12 cdc 4nh X quang mé phdng 2 chidu hoic cdc tip dnh
cit 16p CT 3 chiéu. Cdc dnh md phéng cho phép x4c dinh hinh dang, vi tri, kich thudc cia
bia. Cdc dnh ciu tric CT 3 chiéu cho phép x4c dinh va tinh liéu theo cdc d6 sdu hiéu dung
d. trong nudc clia cac do sdu vit Iy dp trong md. Cdc d6 sdu d. dudc tinh theo mit dd
electron trung binh clia cd 16 chifc md hodc theo mét d6 electron ciia riéng mbi nguyén 3
dnh CT (pixel) .

10. Ap dung

Chuong trinh DSS k&t hop véi cd s& dif liéu chim tia va dif liéu bénh nhin thu thdp
truc ti€p tr chinh thi€t bi ctia BVCR da dudc dp dung dé lap k€& hoach va tinh liéu xa tri
hiing ngay cho cdc bénh nhén tai khoa ung budu BVCR.

11. K&t luan

Hé 1ap k€ hoach xa tri DSS ciia Multidata dd dugc dwa vao 4p dung tai BVCR dé
tinh liéu thyc nghiém va ban thuc nghiém tai cdc di€m bat ky trong chum pholon 6 MV va
15 MV dugc che chin don gidn hoidc phifc tap véi d6 chinh x4c thda min yéu ciu xa tri qui
u8c. Phan 16n dit liéu chim tia dude thu thip hodc tinhra tir thuc nghiém phantom nudc do
tai BVCR. Cdc phép tinh licu dya trén 4nh X quang mo phdng 2 chiéu hoic dnh cit 16p CT
3 chiéu c6 hiéu chinh d6 khdc biét mé theo mat d6 electron. Ngodi ra, c6 thé sit dung cdc
" cOng thifc tinh liéu clda DSS va cdc dif lidu di thu thap d€ tinh liéu kiém tra dé chinh x4c
cia chinh DSS trudc khi 4p dung trén bénh nhin .
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DOSE CALCULATION FOR PHOTON BEAMS OF LINAC IN
CONVENTIONAL RADIOTHERAPY USING TREATMENT PLANING
SYSTEM DSS OF MULTIDATA AT CHORAY HOSPITAL

Nguyen Van Hoa”, Mai Van Nhon®
(1) CHORAY Hopital, Ho chi Minh City
(2) Nuclear Physics Department , Natural Science University, Ho chi Minh City

ABSTRACT :The treatment planing sysiem DSS of Multidata uses some various
algorithms to calculate doses for photon beams of LINAC in conventional therapy. Each
algorithm of dose calculation requests different kinds of beam data and associated
correction for dose calculation in patient body. The accuracy of dose distribution and
treatment plan depends on the accuracy of data and algorithm of dose calculation used. The
treatment planing system DSS of Multidata has been studied and analysed by physicists for
evaluation and application at Choray hospital — Viet nam. The understanding of DSS’s
programmes and dose calculation algorithms helped radiation physicists determine clearly
the kinds of data which should be collected, understand the methods of data collection , can
calcuiate doses manually and verify treatment plans.
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