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TOM TAT

Déi v6i Iam sang viéc thuc hién mét ky thuat méi can kiém tra liéu duoc tinh béi thuét toén tinh liéu. Ky
thuét diéu bién cuong dé chum tia (IMRT) lam céc dwong dang liéu ém sét khéi u gidm liéu dén co quan
lanh, lam tang mdre do phwc tap cua ky thuét. Muc dich cua bai bao dwa trén do nhay cda tép lich str qua
trinh (Trajectory log file) dé QA ké hoach va phét hién 16i vi tri ciia cac Ia MLC, vi tri géc quay gantry, goc
quay collimator, céc théng sé thu thap duoc tr Trajectory log file. So sanh két qué chép nhén ké hoach gidia
Trajectory log file va TPS véi két qué chdp nhan ké hoach do dac bang EPID va TPS trong cuing diéu kién
sai s6 AD,/Dd,, (3%/3mm).

Twr khéa: Trajectory log file, IMRT plan QA, Pylinac.

ABSTRACT
EVALUATION OF PATIENT SPECIFIC PRE - TREATMENT QUALITY
ASSURANCE TEST FOR HEAD AND NECK CANCER BASED ON A
TRAJECTORY LOG FILE AND MEASUREMENT ON EPID

Tran Hoai Nhon'?, Nguyen Trung Hieu', Ly Anh Tu?

For the clinical implementation of a new technique, it is necessary to check the dose calculated by the
dose calculation algorithm. The Intensity - modulated radiotherapy (IMRT) technique makes isodoses
conform to tumour volume and reduces the dose to the organ at risk (OAR), there are increasing the
complexity of it. The purpose of the paper is based on the sensitivity of the Trajectory log file to patient -
specific pre - treatment quality assurance test and detecting the leaf position errors of Multileaf collimator
(MLC), the gantry angle error, the collimator angle error that are the parameters obtained from the Trajectory
log file. Comparing the results of patient - specific quality assurance of accepting the plan between built
by Trajectory log file and treatment planning system (TPS) with the results of accepting the plan measured
by an electronic portal imaging device (EPID) and TPS in the same tolerance criteria AD, /Dd,, (3%/3mm).

Keywords: Trajectory log file, IMRT plan QA, Pylinac.

I. GIOI THIEU

bdi véi k¥ thuat xa tri quy udc, k¥ thuat 3DCRT  hop véi thé tich budu trong khi van che chin duoc
phan phdi liéu phu hop dén thé tich budu trong khi  cho co quan lanh. Trong k¥ thuat xa tri IMRT la k¥
van giit lidu dén co quan lanh nam sat buéu & mic  thuat xa tri phtc tap, IMRT c6 thé phan phdi liéu
thép nhét c6 thé. Pé c6 dugc diéu niy may gia toc  phi hop dén thé tich budu cao hon so véi ky thuat
can trang bi MLC d tao hinh truong biic xa phi  3DCRT trong khi van giit duge lidu & muc thap déi
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v6i co quan lanh. IMRT st dung MLC dong (dynamic
MLC hay sliding window) véi cac la chi cia MLC thay
ddi lién tyc vi tri dé diéu bién theo phan b lidu mong
mudn trong khi phat burc xa, tao ra do déc gradient lidu
(steep dose gradient) 1am cac duong dang lidu 6m sat
khéi budu giam lidu dén co quan lanh, chinh vi diéu
nay 1am cho k¥ thudt tré' nén phirc tap. Tuy nhién, bat
ky d6 1€ch vi tri thyc té MLC so v&i ké hoach diéu tri
¢6 thé anh huong dén viéc phan phdi chinh xac chum
bttc xa. Bén canh d6 con déng gop thém cua 16i nhimng
théng sb nhu goc quay gantry, goc quay collimator, dé
ngan nhitng 18i ndy xdy ra trong qua trinh phan phdi
chuim tia dam bao chét luong ké hoach diéu tri (patient
specific quality assurance) dugc thuc hién trude khi
diéu tri cho bénh nhén, d¢ ddm béo liéu tinh todn va
lidu do dac duoc chép nhan bﬁng cach so sanh cac chi
s0 theo ké hoach va chi s6 phan phéi ndm trong gidi
han cho phép.

Hién nay c¢6 nhiéu phuong phap QA ké hoach cho
bénh nhan, cic phép do liéu diém sir dung budng ion
hoa dé x4c minh do chinh xac trong viéc phan phdi
chiim tia ctia ké hoach diéu tri, va phép do phang (phim,
diode 2D, méang d4u do budng ion héa. ..) kiém tra diéu
bién hodc thong luong cua chum tia diéu bién cuong do
duoc thyc hién trude khi didu tri. Ca hai phuong phap
nay déu bi anh hudng cia sy khong nhay xa tir bén trong
thiét bi. Gan ddy, mot s6 chuong trinh duoc xdy dung
dé danh gia thong lwong phan phdi cua ky thuat step-
and-shoot segmental va sliding window dynamic MLC
fields dé tu dong kiém tra 181 vi tri 14 MLC, beam hold-
off flags duoc giri dén hé thong MLC, str dung thong
tin tir DynaLog file ctia h¢ thong méy gia tdc Varian
2100EX v6i 120 14 MLC [12]. Trén hé théng may gia
tdc Truebeam, mot s6 phan mém phat trién phan mém
str dung Trajectory log file dé phat hién 13i vi tri MLC
va QA ké hoach diéu tri cho bénh nhan [13], [14], [15].

II. THIET BI VA PHUONG PHAP

1. Thiét bi

1.1. May gia téc Truebeam, TPS va EPID

Nghién ctru thyc hién trén 30 ca bénh dugc diéu
trj v6i ké hoach IMRT vung ddu c6 tai bénh vién Ung
Budu TP HCM. K& hoach duoc QA va diéu tri trén
hé théng may gia téc TrueBeam ciia hing Varian.
M&i ké hoach duoc thiét ké gdm 9 trudng chiéu véi
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cac goc quay dau may Gantry va goc chuén truc
collimator khéac nhau, tury thudc vao giai doan bénh
ma co cac phat do diéu tri khac nhau. Bén canh k¥
thuat IMRT con két hop k§ thuat xa dong thoi cac
phan lidu (SIB) gdm céc lidu 70/66/60/54Gy véi cac
phan lidu 2.12/2/1.8/1.6Gy bénh nhan duoc diéu tri
trong 33 ngdy, 5 ngay/tuan. Tac gia thu thap va danh
gia dir liéu trén 270 tap lich st qua trinh.

Tét ca ké hoach IMRT duoc lap trén hé théng
Eclipse cta hang Varian st dung thuat toan AAA
(Anisotropic Analytical Algorithm) cho viéc tinh
lidu, t6i wu hoa thé tich lidu DVO (Dose Volume
Optimizer) va tién trinh t6i wu do phan giai PRO
(Progressive Resolution Optimizer) phién ban 13.6
[1]. Tat ca cac ké hoach duge QA trén hé thong may
Truebeam phién ban 2.5 bd chuin truc da 14 HD
MLC120 14 c6 thé thuc hién jaw tracking.

He théng portal dosimetry (EPID), mot phan b liéu
2 chiéu dugc tao ra voi ting truong chiéu IMRT duogc
phén phdi v6i thuat toan PDIP (Portal Dose Imager).
Phép do dugc phan phéi dén bang dau do amorphous
silicon portal imager (aS1200 cua hang Varian) voi do
phan giai 1280x1280 pixels, kich thudc truong MV
43x43 cm?, kich thuéc mdi pixel 0.34 mm, téc do thu
nhan hinh anh cyc dai 20 khung/giay.

1.2. Trajectory log file

Trajectory log file phién ban 3.0 dugc tao ra sau khi
qua trinh phan phéi chum tia ctia ké hoach duoc hoan
thanh. Trong qua trinh phan phéi ké hoach, Truebeam
ghi nhén lai tit ca cac thong sb cua ké hoach diéu tri
nhu vi tri 14 MLC, vi tri gbc quay gantry, goc quay
collimator, s6 MU trén mdi control point. Thoi gian ghi
nhan t6i da cho mot truong chiéu 1a 20 phut thoi gian
léy mau 20 ms, dir liéu duoc luu dudi dang nhi phan
trong Trajectory log file [2].

Dbi voi mbi gia tri trong trajectory log file co
hai théng sb, gia tri mong mudn tir h¢ thong lap ké
hoach va gia tri thuc té. Tét ca dit liéu dugc ghi theo
dai do cua Varian véi don vi cm cho truc tuyén tinh
(linear axes), d6 (°) cho truc quay va MU cho liéu.

1.3. Pylinac

May gia toc v6i nhidu chirc ning dé kiém soat hoat
dong ciia may tro nén rat kho khan ddi voi mot trung
tam xa tri méi. Khéi luong cong viée nhiéu ton nhiéu
thoi gian dé thuc hién. Pylinac cung cip cac cong cu
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dam bao chat lugng theo Task Group 142 (TG-142) [3], ctia Hoi Lién Hiép Vat Ly trong y khoa ctia My (AAPM)
cho cac 1ap trinh vién Python ciing nhu nhitng ngudi khong phai ngudi 1ap trinh vién lam viée trong linh vire Vat
1y y khoa. Cac modun cua Pylinac dugc Ali Zaila va cac cdng sy [4] thuc hién kiém tra sy an toan ctia phén mém
va tinh chinh xéc ctia cac phép phén tich trong viéc kiém tra hoat dong cua may gia tdc. Nhom thuc hién cac bai
kiém tra trén Pylinac voi két qua d sai 1éch, do chinh xac gidng véi phuong phap thyc hién thi cong va rit ngan
thoi gian thuc hién.

Pylinac

1 | | 1 | |
™

Log Prcket Winsto Planar Flatness/8

Starshot VMAT CatPhan Analyzer Fence a-Lutz Imaging ymmetry

Hinh 2.1: M6 hinh cac médun cua Pylinac

2. Phuong phap

2.1. Danh gia Gamma (y)

Phuong phép gamma dugc phat trién boi Low [5] dé so sanh phan b liéu do dac véi phan bd liéu duoc
tinh tir hé thong 1ap ké hoach. Mdi diém phan b lidu do dact»Pat=)  duoc so sanh véi cac diém phan bd
lidu tinh toan C-2.00)  véi didu kién chép nhan AD,, khac nhau vé gia tri lidu va Dd,, khac nhau vé gia tri
khoang cach. Mot hinh Eclip dai dién cho diéu kién nay véi phuong trinh bé mit:

(1) ri(r,r) 82(r,r)

m

o+
= Dd, = AD?,

V6i r(ty , 1) =1 17y Va8 (r , ¥) = D(r) — Dy (ty ) 12 khéc nhau vé liéu tai diémr_.

Céc chi s bén phai phuong trinh (1) duge st dung dé xac dinh chi sé gamma (y) tai mdi diém trén mit
phang danh gié (r_-r ) di v6i diém do dac r_nhu hinh 2.2.

Dbi voi mbi diém do dac c6 thé ton tai nhiu cip so sanh v6i bit ky diém nao trong phéan b tinh toan.
M&i cip c6 mot gia tri (') 13 vecto chuan héa thé hién sy khac nhau vé lidu va khoang cach.

Y (rm) = min{l'(tp , re)} " {re }

r2(r,r) &8°(r, r) ‘ ‘
V6i L .ry=\"Ad",” "kivr) = J6(@ ,r)=D(r)-D(r).

Néuy () < 1, tinh toan chap nhén (pass)

Néu vy (r; ) > 1, tinh toan khong chép nhén (fail)

2

']"(F NG ) Calculation Point Dl,(x‘. )
m D (r
o y
ADM :6(?‘,,,,",_.) S(Xm X, )
D (rm )’ rm ----- #2 F
S e 3 \ ,’ ¢ -
TASSLE TN x X
y y, AdM Fe - Fnr (
m (A m)"‘rm

(a) (b)

Hinh 2.2: Dang hinh hoc cua diéu kién danh gia phan bé liéu két hop 2 diéu kién khdc nhau
ve liéu va khoang cach chap nhdn (DTA) a) toa do 2 chiéu b) toa do mot chiéu [5]
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1.1. Panh gia Chi (y)
Chi s6 Chi () thuc hién khac hon chi s6 Gamma,
thay vi tim kiém nhimg diém danh gia gan nhat véi
diém tham chiéu vé mat khong gian, phép kiém tra
Chi so sanh liéu tham chiéu véi liéu danh gia tai ciing
mot diém trong khong gian, do d6 bo dir liu tim kiém
cta chi s6 Chi it hon chi s6 Gamma nhu & phuong
trinh (2). Chi ti 1& v6i diéu kién giéi han liéu twong
tmg voi Gradient lidu ctia phan bd liéu tham chiéu.
Chi sb Chi dugc tinh theo cong thire [6][7]:

L, D,(r) ~D,(r)

a2, +ad2 WD [

max max

Vi

De (r) 12 phan b6 lidu danh gia,

Dy (r) 12 phan bé lidu tham chiéu,

AD 1a diéu kién chép nhan vé liéu twong tng
trong chi s6 Gamma, Dd diéu kién chép nhan vé
khoang cach. Néu 1a d6 16n cua gradient cuc bo
(local gradient), dao ham D_theo x.

x < 1 khac nhau vé lidu duoc chép nhan. Viéc
danh gia mdi cap diém dit liéu do dac va tham chiéu
duogc thyc hién tai cung mot vecto r .

Test Point A

DosefAD

Reference Point C
Reference Point B
Distance/Ad
(a)

......

........

Dase /AD

eference Point A
\Test Point B
Point B

Distance/Ad
(b)

Hinh 2.3: a) Phép kiém tra theo chi s6 Gamma. b) Phép kiém tra theo chi so Chi [7]

Modun Log Analyzer cua Pylinac dugc 1ap trinh
theo chi sé Chi (x), d6i v6i phan mém phan tich dit
ligu trén EPID dugc 1ap trinh theo chi s6 Gamma ).

1.2. Gantry angle Error, Collimator angle Error

Gantry bi anh hudng boi luc bén ngoai nhu trong
luc va khi két hop véi cac yéu t6 khac gay ra do léch
chuén truc, dan dén su xao tron tdm birc xa. biéu
nay dan dén sy thiéu chinh xac vé khong gian phan
phdi chim tia birc xa. Ldi goc quay collimator va
gdc gantry xdy ra theo thoi gian tai mdi goc diéu tri.

L&i goc (d6) = Gia tri thuc té - Gia tri theo
ké hoach

1.3. Beam hold error, MLC position Error

Hé théng diéu khién MLC va may gia toc duoc
mo ta so d6 nhu trong hinh 2.4. Bo diéu khién MLC
diéu khién nhitng 14 MLC di chuyén tuyén tinh
giita cac diém diéu khién (control point), nhiing
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diém diéu khién dugc ding dé xac dinh quy dao di
chuyén cua cac 14 mot cach riéng 1é. Thong qua mot
lién két giao thirc, bo diéu khién ghi lai trang thai
clia may gia toc bat hodc tit chum tia (beam on hodc
beam off), phan liéu, vi tri cac 14 theo ké hoach va
vi tri céac 14 thuc té.

Trong khi phat tia (beam on), may tinh diéu
khién MLC kiém tra tat ca vi tri ciia cac 1a MLC
sau 20 ms [2], va so sanh nhitng vi tri d6 voi vi tri
theo ké hoach diéu trj va ghi nhan trong tép lich str.
Néu bat ky vi tri 14 nao nam léch so véi vi tri ctia né
theo ké hoach ngoai gioi han da thiét 1ap san khoang
tir 0.05 dén 0.2 cm [8], birc xa s& khong dugc phan
phdi cho dén khi tat ca cac 14 di chuyén trong pham
vi gioi han. Khi xay ra léch vi tri mot 1énh Beam
hold-off xuét hién.
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Hinh 2.4: So' d6 mé ta hé thong diéu khién
gitta MLC va may gia toc [9]

Khi chum tia dang & ché d6 phat chum tia (beam
on) khi d6 tap lich st ghi nhan trang thai binh
thudng ¢ gia tri 14 0. Khi chum tia ngimg phat dé
di chuyén tir phan doan nay sang phan doan kia hay
két thiic phat chum tia khi do tap lich sir ghi nhan
trang thai giir (Hold) co gia tri 1a 2 [2]. Bang cach so
sanh nhitng chi sé nay gitra tap lich sir qua trinh va

hé thdng 1ap ké hoach diéu tri dé danh gia sy dong
b cua hé théng.

Ldi vi tri MLC hay RMSD la cin bac hai ctia
tong binh phuong su sai khac giita gia tri theo ké
hoach va gi4 tri thuc té chia cho kich thudc mau.
Diéu nay cung cip mot phép do chinh xéac cho viée
diéu tri.

N 5

RMSD = szl (Xﬁ’ipﬂ_ Xact,n)
o @
Véi N la kich thudc mau, Xexp la gia tri theo ké

hoach, x__ 1a gia tri thyc t€

II. KET QUA VA BAN LUAN

3.1. Sai s6 géc quay Gantry va géc quay Col-
limator

Bang 3.1 cho ta thay sai s6 vé& mit co khi d6i v6i
thong sd goc quay Gantry va goc quay Collimator
clia may gia tbc nam trong gidi han dugc cho phép
sai s6, va nho hon rat nhiéu so v6i chuén sai s duoc
phép dbi véi ki thuat IMRT theo bao cao ciia TG-
142 1a £1° [10]. Cho thiy hién tai may gia téc c6 do
chinh xé4c cao vé mit co khi.

Bdng 3.1: Sai s6 géc quay Gantry va géc quay Collimator giita gid tri thue té va gid tri
theo ké hoach cua 30 ca bénh. Pon vi do (°).

Gantry RMSD (°) Collimator RMSD (°)
STT 1 2 1 2
1 0.01614 0.00877 0.00037 0.00281
2 0.00758 0.01200 0.00143 0.00343
3 0.00729 0.00713 0.00587 0.00043
4 0.01908 0.00704 0.00250 0.00043
5 0.00934 0.00331 0.00315 0.00538
6 0.01114 0.00827 0.00262 0.00127
7 0.01131 0.00868 0.00059 0.00364
8 0.01610 0.00500 0.00055 0.00307
9 0.00672 0.01834 0.00348 0.00034
10 0.01319 0.01982 0.00252 0.00034
11 0.01040 0.02203 0.00237 0.00032
12 0.01058 0.01908 0.00448 0.00032
13 0.01319 0.00966 0.00021 0.00033
14 0.00704 0.00762 0.00139 0.00229
15 0.01245 0.01613 0.00054 0.00244
Average RMSD 0.01148 0.00196
STD 0.00487 0.00162
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3.2. Li vi tri cac 14 MLC

Béang 3.2 cho thdy 15i vi tri cua ting 14 cua
bo chudn tryc MLC trong ky thuat IMRT véi k¥
thuét sliding window (hay moving window) xap xi
0.02278 mm trong khi chi s6 dwoc phép sai khac
theo bao cao ciia TG-142 1a nho hon 3.5 mm [10].
L3i vi tri trung binh 16n nhét xay ra xdp xi trong
khoang 0.05 mm nhé hon tiéu chuan t6i 70 1an. 95%

tan sudt xay ra 16i nhé hon 0.07 mm.

Heé théng c6 d6 chinh xac cao do & hé thong may
gia toc Truebeam khong bi anh huéng boi thoi gian tri
hoan ciia hé théng MLC (thoi gian chu ky mot vong)
so voi cac doi may trude (50 ms) [11], hang da chu
dong trong thiét ké hé thong didu khién MLC sau nay.
Két qua nay gan véi két qua da duoc cong bd [11] véi
gia tri 16 trung binh va 95% tn suét xay ra 16i ddi véi
k¥ thuat IMRT 13 0.027mm va 0.052 mm trong khi két
qua cua bai bao tuong tng la 0.02278 mm va 0.07mm.

Bang 3.2: Sai 56 Vi tri cac la cua bo chuén truc MLC gitta gia tri thuc 1é
va gia tri theo ké hoach cua 30 ca bénh. Pon vi mm.

Average RMSD (mm) | Max RMSD (mm) 95th percentile error (mm)

STT 1 2 1 2 1 2
1 0.02333 0.02111 0.06 0.05 0.06 0.06
2 0.02444 0.02111 0.05 0.05 0.08 0.06
3 0.01889 0.02111 0.05 0.05 0.06 0.06
4 0.02000 0.01667 0.05 0.05 0.06 0.05
5 0.01889 0.02222 0.05 0.05 0.06 0.07
6 0.02222 0.02444 0.06 0.05 0.06 0.07
7 0.02000 0.02444 0.05 0.05 0.06 0.07
8 0.01889 0.02222 0.05 0.05 0.05 0.06
9 0.02889 0.02556 0.06 0.06 0.08 0.07
10 0.02778 0.02000 0.06 0.04 0.08 0.05
11 0.02222 0.02222 0.05 0.05 0.06 0.07
12 0.02889 0.02667 0.06 0.06 0.08 0.08
13 0.02111 0.03333 0.05 0.06 0.06 0.08
14 0.02667 0.02444 0.06 0.05 0.08 0.06
15 0.02000 0.01556 0.04 0.05 0.05 0.06

Average 0.02278 0.05 0.07
STD 0.00390

3.3. Lbi Carriage, 16i Beam Hold

Gia tri sai khic giita 2 bd mang xdp xi gin
bang nhau va nho hon gia tri sai s6 cho phép 0.35
cm theo bao céo ciia TG-142, viéc sai s6 nay dong
g6p mot phan trong sy sai s6 cua cac 14 MLC do
bd mang c6 khéi lugng 16n (mdi bén ning 36 kg)
nén bi anh huong boi trong luc [10] din dén dong
gop 16i trong viéc diéu tri. Py 1a mot trong nhiing
16i sai s6 ngau nhién.Trong mdi ca diéu tri co xuét
hién sy chuyén doi giita cac phan doan khi d6 co
su di chuyén cua cac 14 MLC, do trén thuc té cac
14 ¢6 khoang cach di chuyén vat 1y phu thudc vao
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van toc 14 MLC va suat lidu sau d6 méi truyén
tin hiéu dé thong bao cho may diéu tri phat chim
tia. Chinh vi diéu nay din dén su khong dong bod
gilta phat va ngung buc xa dugc ghi nhan trong
tap lich sy va duoc so sanh voi ké hoach diéu tri
nhu bang 3.4.

Su chénh léch s6 MU gitra h¢ théng lap ké
hoach va s6 MU thyc té ghi nhan dugc khong dang
ké, sai sé x4p xi 0.004 MU. Do trong sudt thoi
gian sir dung may, hé thong s& xay ra 16i hé thong,
may can dugc hiéu chinh dinh ky véi chuan + 5%
(2-4MU) [10]
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Bang 3.3: Sai $6 Vi tri cuia hai bo mang duoc thiét ké dé gitr va di chuyén bé chuan truc da lad MLC

Carriage A RMSD (cm) Carriage B RMSD (cm)
STT 1 2 1 2
1 0.00105 0.00211 0.00091 0.00268
2 0.00192 0.00160 0.00175 0.00169
3 0.00159 0.00165 0.00141 0.00150
4 0.00073 0.00077 0.00055 0.00057
5 0.00135 0.00167 0.00118 0.00151
6 0.00188 0.00108 0.00174 0.00109
7 0.00196 0.00268 0.00181 0.00260
8 0.00087 0.00182 0.00077 0.00174
9 0.00305 0.00159 0.00297 0.00164
10 0.00235 0.00210 0.00216 0.00221
11 0.00169 0.00076 0.00263 0.00081
12 0.00230 0.00126 0.00210 0.00132
13 0.00152 0.00303 0.00153 0.00286
14 0.00222 0.00128 0.00205 0.00127
15 0.00131 0.00082 0.00118 0.00070
Average 0.00167 0.00163
STD 0.00064 0.00068
Bang 3.4: Sy khong dong bo giita dinmg va phat chum tia, sw chénh léch so MU trong tung ca diéu tri.
Max
MU RMSD Beam Hold Difference
STT 1 2 1 2
1 0.00339 0.00245 3 4
2 0.00306 0.00391 3 3
3 0.00481 0.00416 3 3
4 0.00481 0.00303 1 1
5 0.00330 0.00440 2 5
6 0.00381 0.00216 3 3
7 0.00356 0.00423 3 4
8 0.00265 0.00381 2 4
9 0.00386 0.00555 3 3
10 0.00456 0.00483 3 3
11 0.0025 0.00492 5 3
12 0.00390 0.00607 3 3
13 0.00431 0.00422 2 4
14 0.00464 0.00539 5 3
15 0.00590 0.00467 3 3
Average 0.00409 3.1
STD 0.00101
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3.4. Ti 1¢ chip nhin dya trén ban d6 Gamma
dwoce ghi nhén tir tap lich sir va hé théng hinh
anh céng thong tin dién tir (EPID).

Ti 18 chap nhan két qua QA dua trén phan tich
ban d6 Gamma duoc xay dung trén tap lich su va
hé thdng hinh anh cong thong tin dién tir (EPID)
duge tich hop voi may gia tde co ti 1& chap nhan
gan bang nhau. Dbi véi tap lich st ti 16 chdp nhan
ctia 30 ca bénh dat 100%, trong khi déi v6i két qua
ghi nhan dugc tu EPID dat 99.4% it hon 0.6% v&i
cung diéu kién danh gia DD/ DTA 14 3%/3mm cho
ky thuat IMRT.

Ti 1é chép nhan dya trén tap lich sir cao hon do
khong c6 thiét ké thém bat ky thiét bi do dac bén
ngoai nén khong c6 16i xay ra do thiét ké. Ti 1& chap
nhan dya trén hé théng hinh anh céng thong tin dién
tir (EPID) thip hon do mét s6 nguyén nhan: 15i vé
mat co khi nang ha bang dau do, bang dau do c¢6 do
phan giai vat 1y va thoi gian chét cua cac detector
cling 12 nguyén nhan gy ra su thiéu thong tin trong
viéc ghi nhan chum tia phat ra anh huong dén két
qua so sanh. Bén canh do, hi¢u ng tan xa khong
mong mudn khi chum tia ngig phat dong gop vao

su sai khac trong qua trinh do dac.

Bdng 3.5: Ti I¢ phan tram chap nhdn ban do Gamma ghi nhén tir Trajectory log file va EPID.

Trajectory Log File EPID
STT 1 2 1 2

1 100 100 99.744 99.467

2 100 100 98.644 98.978

3 100 100 98.956 99.678

4 100 100 99.989 99.567

5 100 100 99.689 99.300

6 100 100 97.800 99.856

7 100 100 99.578 99.422

8 100 100 99.522 99.667

9 100 100 99.667 99.622

10 100 100 99.700 99.256

11 100 100 99.500 99.611

12 100 100 99.289 99.111

13 100 100 99.533 99.489

14 100 100 99.533 99.500

15 100 100 98.567 99.778
Average 100 99.400
STD 0 0.446

II. KET LUAN gia tbc Truebeam cua hing Varian. Céac 1i xay ra

Dua vao tap lich sir ¢6 thé phan tich nhiéu thong
sO dit lidu ctia cac ky thuat diéu tri. Bai bao tap trung
phan tich cac 18i lién quan dén goc quay Gantry,
g6c quay Collimator, 13i vi tri MLC, su khong dong
bd gilra viéc phat va ngung chum tia va danh gia
két qua QA dat hay khong dat thong qua ban do
Gamma ddi véi k¥ thuat IMRT trén hé théng may
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nam trong giGi han cho phép dé thuc hién ki thuat
diéu bién cuong do chum tia.

Tap lich st ghi nhan lai vi tri thyc cua céac la
MLC mét cach chinh xac, do phan giai cao cua tap
lich str rat hiru ich trong viéc phat hién 18i. Str dung
tap lich sir & QA nhanh va don gian, khong can
thiét ké phantom dé ghi nhan sy phan bb chum tia
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btra xa giam khdi luwong cong vige can thuc hién.
Phan tich ban d6 gamma trén sy phan bd chum tia
thuc, tdp lich st doc truc tiép thong sb phéan bd
chum tia voi tan suét 20 lan/s do d6 rat nhay so véi
nhiing thay ddi nho.

Ciing nhur nhiing cong cu QA khac, can bao dam
nhiing do dac dugc ghi nhan mot cach chinh xac,
can kiém tra tap lich su dé kiém tra viéc bao cdo cb
chinh xac cac thong tin. Ngoai ra, tap lich st la mot
phan cta hé thong méy gia toc, nhitng tap lich st
nay khong thé phat hién 13i dit bénh. Mot cach khac
tap lich st chiing minh dugc gia tri cua nd co thé
ket hop vai cac phép do truyén thong khac dé thuc
hién qua trinh dam bao chat lugng trudc khi diéu tri
cho bénh nhan. Vé mat gia thuyét, dong co cua la co
the bi thay doi trude khi phat sinh bat ky 10i dang
ké nao gay ra vé mat lam sang, st dung tap lich st
de kiém tra tranh nhitng 161 phat sinh cho qua trinh
diéu tri bénh nhan.

Cac tap lich str duoc sur dung hitu ich nhat va tan
dung cac thudc tinh doc dao trong viéc phan tich
mot ca di€u tri that bai, dé thir va tim hi€u tai sao

viéc diéu tri xay ra 16i. Cho phép bac si 1am sang
nhin viéc diéu tri nhu mot qué trinh va tim hiéu khi
viéc diéu tri that bai, may dang hoat dong nhu thé
nao tai thoi diém xay ra 16i.

Viéc str dung tap lich stt QA trudc khi diéu tri co
thé dam bao viéc truyén dir liéu tir hé thong lap ké
hoach xudng hé théng may diéu tri mot cach chinh
xéc, toan ven, va c¢6 kha nang phan phdi chum tia
mot cach chinh xac trude khi diéu tri.

Hon nita, tap lich st co thé duoc thuc hién va
phan tich sau 1an diéu tri dau tién dé dam bao khong
c6 thong sb diéu tri ndo bj stra doi, cling nhu 16i thay
thé thiét bi giira 1an QA va lan diéu tri dau tién.

Bén canh d6, nhitng co s& mudn trién khai k¥
thuat diéu trj IMRT ma chua c6 trang bi thiét bi QA
ké hoach diéu tri cho bénh nhan, hay thiét bi QA ké
hoach bi hu dang trong qua trinh stra chita c6 thé sir
dung tap lich sir dé phan tich danh gia ké hoach diéu
tri trudce khi diéu tri cho bénh nhan.

Trong tuong lai ¢6 thé dwa vao nhimng thong sé
cta tap lich sir danh gia nhimng thay ddi so voi cac
thong s6 cua hé thong 1ap ké hoach dan dén thay doi
vé liéu anh hudng nhu thé nao dén co quan lanh va
lidu thay ddi thé nao ddi véi cac khdi u.
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