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TOM TAT:

Muc tiéu nghién ciru: Pdanh gid cdc sai so theo 3 chiéu khéng gian khi thiét ldp
bénh nhan triée maéi lan diéu tri xa tri, tir d6 tinh todn bién do an toan cho hé théng xa
tri doi véi nhém bénh nhan xa tri IMRT ving dau cé.

Déi twong va phwong phdp: 937 hinh anh két qua chup iViewGT thang va ngang
ciia 51 bénh nhén xa tri diéu bién lieu IMRT (Intensity Modulated Radiation Therapy)
viung dau cé dwgc thuc hién so sanh véi hinh anh tdi tao tir viéc quét CT moé phong.
Cdc thong 6 dich chuyén ban do sai sé truede xa tri duoc ghi nhan theo cdc chiéu trén-
dudi (A.P: Anterior.Posterior), trai-phai (L.R: Left.Right), ngoai-trong (S.1: Superior.
Inferior) Sai s6 hé th(fng va sai s6 nngu nhién cua hé théng xa tri dwoc tinh todn tw do
tinh khodang bién do an toan (A) cho thé tich can xa tri tai vung dau co.

Két qua: Dich chuyén véi cdic chiéu trén dudi (A.P), trdi phdi (L.R) va ngodi
trong (S.I) lan lwot 1a: 2,2 + 2,4 mm, -0,03 + 1,7 mm, 1,95 + 2,1 mm. Sai s6 hé thong voi
cac chiéula: = 1,15 mm, = 0,74 mm, = 1,17 ; sai s6 nngu nhién theo cdc chiéu = 2,1
mm, = 1,5mm, = 1,7 mm. Khoang bién do an toan doi véi thé tich can xa tri tai cac
chiéula: = 4,3 mm, = 2.9 mm, = 4,1 mm.

Két ludn: Sai sé thiét ldp bénh nhan xa tri tqi vung dau cé tai khoa xa tri trong
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khodng cho phép trong xa tri IMRT viing ddu cé, tuwong dwong véi nhiéu nghién ciru
riéng 1é tai cdc co sé xa tri trong nwéc va thé gidi. Khoang bién dé an toan nhé hon 5
mm véi tat cd cdc chiéu va nhé hon 3 mm néu dwoc kiém tra iViewGT trude khi xa tri
hon 2 lan/ 1 tuan. Kiém tra hinh anh chup iViewGT la bién phdp dam bdo an toan, chinh
xac truoc xa tri IMRT.

Tw khoa: Xa tri gia téc, sai s6 trong xq tri, sai 56 hé théhg, sai sO ngciNu nhién
ASSESSMENT OF SETUP ERRORS IN INTENSITY-MODULATED

RADIATION THERAPY TECHNIQUE USING IVIEWGT SYSTEM IN
RADIATION THERAPY DEPARTMENT - MILITARY HOSPITAL 175.

ABSTRACT

Aim: The study is for assessment of errors in three dimensions of patient setup
before irradiation delivery and calculating setup margins for head and neck cases with
intensity modulated radiation therapy technique.

Methode: 937 orthogonal and corresponding portal iViewGT images of
51 patients with IMRT head and neck treatment were compared with digitally
reconstructed radiographs (DRR) from computed tomography simulation scans. The
displacements forvertical (A.P), lateral (L.R), longitudinal (S.1) directions were collected.
The systematic errors () and random errors () of radiation unit were calculated. Setup
margins (A) for 3 dimentional directions were caculated for target volume in head and
neck region.

Result: The displacements in vertical (A.P), lateral (L.R) and longitudinal (S.1)
directions were 2.2 + 2.4 mm, -0.03 £ 1.7 mm, 1.95 + 2.1 mm respectively. The systematic
error for each directions were: = 1.15 mm, = 0.74 mm, = 1.17 mm, the random errors
for each directions were: = 2.1 mm, = 1.5mm, = 1.7 mm. Setup margins for treatment
volume in head and neck region in each directions were: = 4.3 mm, = 2.9 mm, = 4.1
mm.

Conclusion: Setup errors of patients with head and neck IMRT treatments in
Radiation therapy department is in the tolerance for IMRT treatment, well compares
with published studies. The setup margin was less than 5 mm in all dimentions and was
less than 3 mm if patients have more than 2 times a week iViewGT checks before having
treatment. Portal images iViewGT checking is a solution for safe and presice patient
setup before delivering IMRT plan.

Keywords: Radiation therapy, uncertainty in radiation therapy, systematic errors,
random errors.
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1. PAT VAN DE

Ung thu dau c6 1a 1 trong 10 loai
ung thu thuong gip nhat ¢ Viét Nam
theo théng ké cua GLOBOCAN 2020[1].
Xa tri c6 thé 1a md thie diéu tri trigt dé
don thuin hodc phdi hop cung hoéa tri
va phiu thuit nhim mang lai hiéu qua
diéu tri ti wu. Trong qué trinh phat trién
cua linh vuc xa tri, c6 nhiéu ky thuat da
ra doi va phat trién tr 2D, 3D, 3D-CRT
va cac k¥ thuat hién dai nhu xa tri diéu
bién liéu IMRT (Intensity Modulated
Radiation Therapy), VMAT (Volumetric
Modulated Arc Therapy) ...Uu diém cia
xa tri diéu bién liéu (IMRT) la dua liéu
xa vao chinh x4c khéi budu dong thoi
giam liéu vao cac co quan lanh gan budu
cho nén mang lai két qua diéu trj tot hon
va giam tac dung phu so véi ki thuat
xa tri thong thuong (3D va 3D-CRT).
Tuy nhién, IMRT la k¥ thuat doi hoi do
chinh xac cao, sau khi bénh nhan duoc
1am khu6n mit na ¢6 dinh va quét CT mo
phong (Computed Tomography), ngoai
viéc bac si va k¥ su xac dinh thé tich xa
tri va tinh toan liéu xa trj tot thi viéc tai
tao lai ding tu thé d6 khi xa tri do céc ky
thuat vién thuc hién c6 vai tro rat quan
trong, day chinh 13 budc quyét dinh dén
viéc dua ké hoach trén 1y thuyét vao diéu
tri cho bénh nhan.

Tuy nhién viéc tai tao (thiét lap
bénh nhan) tu thé xa tri tai phong xa tri
theo dung tu thé khi chup CT mé phong
c6 thé gip nhitng sai s6t do nhitng yéu

t6 khach quan (bénh nhan syt can, sai sb
lap lai - sai s6 giita cac lan thiét 1ap lai tu
thé xa tri cho bénh nhan), hodc chu quan
(do tinh ti mi ctia ngudi 1lam), do d6 can
c6 hé thong kiém tra khach quan nham
danh gia sy di I¢ch cua vigce tai tao tu thé
nay. C6 nhiéu hé théng dé kiém tra viéc
cai dat tu thé trudce xa tri nhu ConeBeam
CT, 1ViewGT... Trong d6 hién tai BVQY
175 dang st dung hé thong iViewGT (hé
théng kiém tra hinh anh ving xa tri) do
Eleckta san xuét. Hé thong iViewGT la
mot hé thong ghi nhan hinh anh EPID
(Electronic Portal Imaging Devices)
su dung tia xa tri muc nang lugng MV
dé ghi nhan tu thé thuc té trudc xa sau
d6é duoc dem so sanh vd1 anh DRR
(Digitally Reconstructed Radiographs)
da duoc tao ra trong ké hoach xa tri cua
bénh nhan dé phat hién sai s6 dua vao
ciu trac giai phiu, moc xuong cia bénh
nhan. Di chuyén nay thé hién sai s thiét
lap bénh nhan xa tri va duogc luu lai trén
hé thdng quan 1y bénh nhin MosaiQ.
Bac si xa tri cung k¥ thuat vién xa tri di
chuyén bénh nhan vio dang vi tri nhu so
v&i ké hoach va tir 6 dam bao tinh chinh
x4c cao cua tia xa va cling xac dinh duoc
sai s6 trong moi lan thiét lap bénh nhan
xa tri. Cac khuyén cao cua [AEA trong
ICRU report 83 va nhiéu nghién ctru [3]
[2] [11] cho thdy su quan trong cia viée
thyc hién kiém tra hinh anh biang céc
hé thong EPID trudc xa tri IMRT nhat
12 v&i cac co so ning cip hodc tién 1én
IMRT tur xa tri 3D - CRT.

87



TAP CHI Y DUQC THUC HANH 175 - SO 39 - 09/2024

Tai Khoa xa tri - Vién ung budu va
y hoc hat nhan - Bénh vién Quan y 175
ky thuat xa tri IMRT da duogc dua vao st
dung tr thang thang 8 ndm 2020 cho mdt
s6 bénh 1y ung thu trong d6 chi yéu 1 cac
ung thu dau cd, cac bénh nhan trudc khi
xa tri déu dugc kiém tra ké hoach xa tri
iViewGT truéc diéu tri tuy nhién chua co
nghién cuu nao danh gia sy di 1éch cua
bénh nhan khi thyc hi¢n k¥ thuat nay tai
bénh vién. Chinh vi vay ching t61 thuc
hién nghién ctru nay nham:

- Panh gia sai s6 khi thiét 1ap bénh

nhan cua nhém bénh nhan xa tri IMRT tai
vung dau cb.

- Tinh toan khoang bién d¢ an toan
(khoang mé& tir CTV dé tré thanh PTV)
cho thé tich xa tri tai vung dau cb va tan
suit nén thuc hién kiém tra viewGT trudc
khi tién hanh xa tri.

2.POI TUQNG VA PHUONG
PHAP NGHIEN CUU

2.1 Poi twong nghién ciru

Két qua chup iViewGT bao gdm
937 dir liéu hinh anh danh gia vi tri thiét
1ap bénh nhan trude khi xa tri ciia 51 bénh
nhan xa tri IMRT ving dau c6 khong phan
bi¢t dang bénh, tai khoa xa tri - Vién ung
budu va YHHN - BVQY175.

2.2. Phuong phap nghién ctru
Hoi ctru, md ta, danh gia loat ca.
Dinh hudng két qua dau ra: Khoang
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sai s6 dit bénh theo cac chiéu, khoang
bién d6 an toan khuyén céo cho céc chiéu,
tan sudt kiém tra iViewGT trudc xa tri cho
bénh nhan xa tri ving dau cd cua khoa xa
tri & giam thiéu sai sb trong thiét 1ap bénh
nhan trudc xa tri.

2.3. Phuong tién nghién ctru

- May CT- Philips BigBore 16
lat cat.

- Hé théng 1ap ké hoach xa tri
Monaco 5.11.03

- May xa tri gia tbc ELEKTA
PRECISE 2 v6i hé théng Colimator da 14
MLC (Multi Leaf Collimator) vdi 40 cap
14 tao do rong 1 cm/1 14 tai SAD.

- Hé théng kiém tra vi tri bénh nhan
bang trudng chiéu iViewGT tich hop trén
may Elekta Precise 2.

- Cac hé théng c¢6 dinh bénh nhan
vung dau ¢o, mat na, géi, ban, nut dé
ludi, camera quan sat va micro lién lac
bénh nhan.

2.4. Cac bude tién hanh

- Bénh nhéan c6 chi dinh xa tri ving
dau c6 dugc thuc hién mo phong va lap ké
hoach xa tri diéu bién liu IMRT trén may
Xa tri gia tdc Elekta Precise 2.

- Hinh anh tai tao ki thuat s6 (DRR)
tor hinh anh CT mo6 phong dugc tao 1ap
dé thuc hién kiém tra iViewGT trudc xa
cho bénh nhan. Dang hinh DRR dugc st
dung cho mdi bénh nhan 1a 1 hinh khi
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gboc Gantry 0° va 1 hinh tor géc Gantry
90° hodc 270° v6i thiét ké truong chiéu
25cmx25¢m, 2MU, nang luong 6MV. Liéu
chup iViewGT dugc tinh toan theo thiét ké
truong chiéu va sb 1an xa trj ciia bénh nhan
vao ké hoach xa tri, dam bao an toan va
chinh xéc.

- Tt c4 bénh nhan déu dugc xa béi
hé théng Linac 2 - Elekta Precise, mdi
lan xa trj IMRT ctia bénh nhan déu dugc
thuc hién kiém tra vi tri thiét 1ap bénh
nhan truéc xa biang hé théng iViewGT

v&i mbe so sanh sai s 13 2 hinh DRR tai
cac goc tuong tng duoc thiét 1ap tir ké
hoach xa tri.

- Sau khi kiém tra, d6i chiéu va di
chuyén chinh x4c bénh nhan vao vj tri xa tri
nhu ké hoach, sai s6 thiét 1ap bénh nhan 1a
khoang cach di chuyén ciia bénh nhan theo
3 chiéu dudi trén (A.P), trai phai (L.R), sau
trude (S.D) vé vi tri xa trj chinh x4c duoc

luu trir lai trong hinh Portal images trén
hé théng quan 1y bénh nhan MosaiQ, bénh
nhan duoc thuc hién xa tri IMRT.

Hinh 1: Qua trinh ghi nhan hinh énh truéc khi xa tri bang tia MV téi hé thong
iViewGT & goc Gantry 0° va 270°
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Hinh 2: Pdi chiéu hinh anh chup vi tri thwe té va hinh DRR tir ké hoach, sai s6
theo cac chiéu dwoe lwu lai theo gia tri Offset (beam) - géc dwéi bén phai

- Sai sé6 hé thé'ng va sai sO ngcfu phia, mdt hudng trong tirng l4n xa tri, tai
nhién, khoang bién do an toan. tat ca qua trinh xa tri. Sai s6 h¢ thong lam
+ Sai s6 hé théng trong xa tri (3)): sailéch ké hoach xa tri cho bénh nhan véi
La khoang sai s6 xuit hién & cing mot xu hudng sai hin vé mot phia cb dinh.
phia hodc c6 xu huéng nghiéng vé mot
+ Sai s6 ngiu nhién trong xa tri (o): La khoing sai s6 xdy ra ngau nhién
theo nhiéu huéng, xung quanh vi tri chinh xac tai tat cd qud trinh xa tri.

Enrimg ding Lién Parmg ding lit
—

e oV

.iuh brimg sal 50 ngam nhién td |I|§‘I.I b+ .iuh by sal 5o bE thomg idl III:‘U e
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Hinh 3: Minh hoa sai s6 ngiu nhién (hinh 6 vudng nhé), sai s6 h¢ thong (hinh
tam giac 16n), don vi cm, tai 1 mit phing va anh huéng ciia sai s0 toi lidu xa tri.
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+ Khoang bién do an toan A: La
khoang nén dugc méd rong thém vao thé
tich budu lam sang (CTV - Clinical Target
Volume) tao thanh thé tich dich diéu tri
(PTV - Planning Target Volume) dé giam
thiéu tdi da viéc anh huong cua sai sb hé
thng (¥ va sai s6 ngdu nhién (o) toi muc
tiéu 1a thé tich can xa tri.

- Phurong phdp xir 1y s6 liéu va cong
thire tinh:

+937 dit liéu hinh anh sai sb 3 chiéu
dudi trén (A.P), trai phai (L.R), va ngoai
trong (S.I) theo thr ty 51 bénh nhan va
theo tht tu s6 tia (fraction) duoc thu thap
va xtr 1y bang phan mém phan tich thong
ké R (R Statistical Software).

+ Sai s6 hé thong (3) va sai sb ngau

nhién (o) dugc tinh toan theo quy ludt
phan b chuan:

Sai s6 hé théng ctia 1 bénh nhin
duoc tinh bang gid tri trung binh (Mean)
clia tat ca cac sai léch trong cic lan xa
tri ctia bénh nhan d6. V&i nhom tat ca
cic bénh nhan thi sai s hé théng duoc
thé hién 1a do léch chuan (SD - Standard
Deviation) cua tt ca cac sai s6 hé thong
cua tung bénh nhan.

Sai s6 ngau nhién cta 1 bénh nhin
duoc tinh béng do 1éch chuan (SD) cua tat
ca céc sai sd trong cac lan xa tri cua bénh
nhan d6. Vi nhom tit ca cac bénh nhan,
sai s6 ngau nhién bang trung binh (Mean)
cua tirng sai s6 ngau nhién cia tat ca cac
bénh nhan.

patient 1 Patient 2 patient3 Patient4

Day 1 2 4 1 3

Day 2 1 -2 -1 -3

day 3 1 2 2 -2

day 4 1 0 2 1
Y - Mean=M=0.75
Mean 1.25 1 1 -0.25 SD =% =068
sD 0.50 2.58 1.41 275 —®™ RMS =c =2.03

Hinh 4: Minh hoa cach tinh sai s0 theo tac gia Van Herk [2]
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+ Theo Marcel van Herk [2] sau day la cong thure tinh khoang bién do an toan A
theo 1 chiéu - duogc str dung khuyén céo trong ICRU report 62 [3]:

A=25% 00 +0,70,0,

Gia tri A 1a gia tri khuyén cao vé kich thuéc ting thém dé mé rong tir CTV
thanh PTV theo 1 chiéu danh cho nhém bénh nhan p trong cung mot phuwong phap xa
tri, mot vung xa tri, cung 1 bo ¢6 dinh, mot hé théng xa tri trong cung 1 co s& xa tri.
Véi gid tri bién dé an toan A tinh theo cong thirc ciia tdc gia VanHerk & trén thi két
qua sé dat dwoc la: Liéu nhé nhdt vao CTV la 95% liéu chi dinh cho 90% s6 bénh nhan
dwoc thong ké [2].

3. KET QUA NGHIEN CUU

3.1. Phén bo sai s véi tirng chiéu A.P, L.R, S.I

Sai sé theo chiéu duédi trén A.P (Vercical)
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Thir ty mau quan sat
Hinh 5: Phan b6 sai s6 theo chiéu dudi trén (A.P) Mean = 2,2mm, SD = 2,4mm

Sai sé theo chidu trai phai L.R (Lateral)

0.5

0.0

Sai sb (cm)

-0.5

-1.0

I I I I I
0 200 400 600 800

Thik tu mau quan sat
Hinh 6: Phan b sai s6 theo chiéu ngang trai phai L.R Mean = -0,03mm;

SD = 1,7mm
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Sai sb theo chiéu ngoai trong $.1 (Longitudinal)
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Hinh 7: Phan b6 sai so theo chiéu ngoai trong S.I Mean = 1,95mm, SD = 2,1mm
Dua vao sy phan bd ctia cac biéu d6 trén va tinh toan tir R:

- Sai sb theo chiéu A.P phan bo cha yéu trong khoang tir 0 mm t6i 5 mm theo
chiéu dwong, chiém 85,6% s6 mau quan sat. Nhu vy s& co sai s6 hé théng dang ké anh
hudng téi chiéu A.P.

- Sai s6 theo chiéu L.R phan bd trong khoang -5 mm téi 5 mm, chiém 98,4% s6
mAu quan sat va tip trung chi yéu tai vi tri 0. Nhu vay sai s6 hé théng véi chiéu L.R 1a
rat nho.

- Sai s6 theo chiéu S.I phan bd chu yéu trong khoang tir Omm t6i 4mm theo chiéu duong,
chiém 83,7% mAu quan sat. Nhu vy sé& co sai s6 hé théng dang ké véi chiéu S.I

3.2. Sai s6 theo thir tw phén liéu diéu tri (fraction).

Sai sé cua tirng bénh nhan theo theo thir tw tia (Fraction)

: 7Mean AP P » o= - - - - - '/'\ /0\ /\ o
| V”/\\/\ . VA
2 —Meam/wvw\/\/\\/

T T T T T T T
0 5 10 15 20 25 30

0.4

0

Sai s6 trung binh Mean (cm)
1

-0.2
!

S6 thir tw tia xa (Fraction)

Hinh 8. Biéu d6 trung binh sai so cc chiéu theo thir tw phin liéu diéu tri ciia
nhom bénh nhan.
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Bang 1: D6 phan tan cua gia tri trung binh A.P, L.R, S.I

Mean (mm) SD (mm) Min (mm) Max(mm)
Mean A.P 2,2 0,4 1,3 3
Mean L.R -0,02 0,3 -0,6 0,36
Mean S.1 2 0,4 1,2 2,5

Sai s dugc tinh toan theo tht tu tung phan liéu diéu tri xa tri ctia 51 bénh nhan
cho thay sai s6 theo ba chiéu A.P, L.R, S.I dao dong trong khoang cb dinh véi tit ca sb
bénh nhén, khong c6 sy khac nhau nhiéu gitta nhimng lan diéu tri ban dau va nhiing phan
lidu diéu tri cudi. Do 1éch chuan lan luot 1a 0,4 mm; 0,3 mm; 0,4 mm.

3.3. Sai s0 theo cac chiéu, sai s0 hé thong va sai s0 ngau nhién, khoang bién

do an toan A.

Bang 2: Két qua sai s6 theo cac chiéu va khoang bién d9 an toan A

Chidy Sai s6 (mm) Sai s6 hé théng | Sai s6 ngdu nhién | Khoang bién do
Mean £+ SD (mm) )’ (mm) ¢ an toan (mm) A
A.P 22+2,4 1,15 2,1 4,3
LR -0,03+ 1,7 0,74 1,5 2,9
S.I 1,95+2,1 1,17 1,7 4,1

Sai s6 theo 3 chiéu A.P, S.I 13 16n hon han chiéu L.R. Két qua tinh toan cho thay
sai s hé thong véi chidu A.P va S.I 16n hon chiéu L.R dang ké. Sir dung cong thuc
ctia vanHerk [2] chung t6i thu dugc khoang bién do an toan A cho 2 chiéu A.P va S.1 ¢
khoang 4 t&i 4,5 mm trong d6 bién do an toan d6i véi chiéu L.R ¢ khoang 3 mm.

3.4. Sai so theo cac chiéu va khodang bién do an toan A néu kiém tra iview 2
1an/1 tuan sau do dich chuyén bénh nhén ve vi tri chinh xac cho tat ca cac bénh nhan.

Bang 3: Két qua sai s6 va bién do an toan trong trudng hop
kiém tra iview 2 1in/1 tuin

Chiéu Sai s6 (mm) Mean + SD Khoang bién d¢ an toan (mm) A
A.P 1,24+ 2,12 3,17
L.R -0,02+1,3 2,02
S.I 1,L1+£1,8 2,84

V&1 bénh nhan xa tri dau ¢6 33 budi, thi gid dinh sai s6 sau khi doi bénh nhan
néu duoc kiém tra iview-GT 2 lan/1 tuan vao vi tri chinh xac la 0, trc 1a sai so tai
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thatytial,4,6,9, 11, 14, 16, 19, 21, 24,
26, 29, 31, 33 1a “0” (gia dinh khong con
sai s6 setup) v6i 51 bénh nhan thi khoang
mo A twong duong 3mm theo tit ca cac
chiéu. Nhu vay voi hé thong ciia ching
t6i thi viée kiém tra tu thé xa tri trudc xa
tri rat quan trong va phai dugc thuc hi¢n
cho bénh nhan xa tri ving dau co it nhat 2
1an/1 tudn néu mudn mo tir CTV ra PTV ¢
khoang 3mm theo nhiéu khuyén cdo xa tri.

4. BAN LUAN

Tac gia Matteo Tamponi va dong
nghiép (2014) [4] v&i nghién clru trén 668
cap hinh portal images cho 100 bénh nhan
cho thiy sai s6 hé thong va sai sd ngau
nhién anh hudng 16n toi tirng viung xa tri:
dau co, nguc, bung chau. Sai s6 hé théng
nho nhat ¥ = 1mm cho ving dau co, tir
2mm dén 3mm cho vung nguc bung chau,
tir d6 khuyén cdo khoang mo CTV-PTV
khoang 3mm cho xa tri ving dau ¢, véi
chiéu SI cua xa tri phdi khoang mé nay
1én t&é1 20mm. Tac gia Tejpal Gupta va
ddng nghiép (2007) [5] voi thiét ké nghién
ctru voi 558 hinh anh portal images cho
25 bénh nhan tai co so xa tri cia minh voi
cong thirc ctia van-Herk [2]va cho két qua
A, =376 mm, A = 3,83 mm, A  =4,74
mm. Tac gia Valeria Mongioj va dong
nghiép (2010) [7] véi nghién ctru 578 hinh
anh EPID cho 20 bénh nhan tai co s& xa tri
ctia minh thu duoc két qua A, = 3,2 mm,
A, =3,4mm,A =3 mm. Vanhiéu tic gia
khac [6],[9],[10],[11] cho thdy khoang bién
d6 an toan A cho mdi chiéu trong khoang

3mm té1 Smm, khodng nay tuong ting voi
két qua trong nghién ctru cta ching toi : =
43 mm, =2.9 mm, =4.1 mm.

Sai s trong thiét 12p bénh nhan xa
tri 1a diéu ludn xay ra ngay ca voi cac hé
thong xa tri tién tién nhét va s& khong bao
gid bang 0. Ngay ca viéc ¢6 1 hé thong
kiém chudn hinh anh online va hé thong
tracking tumor thi van s& c6 thoi gian tré
gilta hinh anh va tia xa phat ra, cung véi
d6 12 @6 chuén xéc t6i han clia céc thiét b
kiém chuan duoc cai dit. Khoang bién do
an toan A duoc tinh toan cho mdi hé théng
may xa tri la diéu rat can thiét.

V6i viéc méi nang cap va thyc hién
xa tri IMRT, hién tai khoa xa tri dang ap
dung viéc kiém tra hinh anh iViewGT véi
tit ca cac lan xa trj IMRT, tic 1a 5 budi/
1 tuan. Sau khi kiém tra thdy su sai khac
trong tu thé ctia bénh nhan so véi moc
DRR tai tao tir ké hoach xa tri, bac si va
ki thuat vién s€ doi bénh nhan vao vi tri
chinh x4c. Do viéc str dung chinh tia MV
dé kiém chuan vi tri truong chiéu bang
iViewGT nén liéu cua viéc chup duogc tinh
vao lidu tai ké hoach theo thiét ké truong
chiéu 20x20 va 2MU cho mdi gbc chup.
Céc thong sb vé khoang mé cua hinh chup
déu dugc tinh toan chinh xac trén phan
mém Monaco dam bao khong giy anh
hudng tdi co quan lanh.

Céc sai so tinh toan tai nghién ctru
1a sai s trude khi xa tri, ngay sau khi chyp
kiém tra cac bénh nhan déu dugc hé théng
tu dong doi vao vi tri chinh xéc véi sai )
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nhé hon Imm. Véi viée lap ké hoach cac
bac si d@ md khoang bién do an toan la
3mm cho budu ving dau co theo khuyén
cdo thi viéc chup 1view lién tuc la rit an
toan cho bénh nhan vé vi tri xa tri chinh xac
vi theo tinh toan vé&i gan 1000 hinh chup
thi & mitc A = 3 mm thi nghién ctru cta
chung toi uc lugng can chup it nhat iview
2 lan / 1 tudn. Véi viée thuc hién nghién
ctru nay chung t6i s& thir nghiém giam sb
14n kiém tra hinh anh iViewGT truéc xa tir
5 1an xudng 4 1an dé tiép tuc danh gia sai
s6, ddng thoi tim kiém nguyén nhan cia
sai sO hé théng va lap lai quy trinh danh
gi4 sai s0.

Hé théng iViewGT tich hop trén
may Elekta Precise 1a phuong an kiém
dinh lai vi tri thiét 12p bénh nhan hiéu qua
vOi1 cac vi tri tai vung dau cd. Chat luong
anh ddi chimg ¢ ving nay khi thu duoc
bang hé thdng c6 d6 phan giai cao, cac
moc giai phau du rd dé bac si xa tri va ki
thuét vién so sanh v&i hinh méc DRR tai
tao boi hé thdng CT-mo phong va hé thong
1ap ké hoach. Hé thong nay dugc phat trién
va lan dau giéi thiéu tir ndm 1986 st dung
tia MV dé thu nhan hinh 4nh, chi véi 1 liéu
rat nho tir IMU téi 3MU cho mdi truong
chiéu kiém tra. Tuy nhién hién tai di co

TAI LIEU THAM KHAO

nhiéu hé théng wu viét hon tich hop trén
caché théng xa tri méi nhat: hé théng kiém
dinh hinh anh bang tia kV cho hinh anh
giai phau rd nét hon - twong tu hinh chyp
x-quang, hé thong ConebeamCT v&i kha
nang chup hinh 4nh CT bénh nhén trudc
xa dé so sanh vdi cau tric lac md phong,
hay hé théng méi nhadt MRLinac véi kha
nang chup MRI viing can xa dé so sanh véi
ké hoach xa tri. V&i su 1o rang vé hinh anh
kiém chuén s& cho ra két qua dbi chung
chinh xac hon, tang liéu va do chinh xac
vao budu va giam thiéu lidu tdi co quan
lanh d6 12 myc tiéu quan trong nhit cta
phuong phap xa tri.

5. KET LUAN

Sai s6 thiét 14p bénh nhan xa tri tai
vung dau cb tai khoa xa tri trong khoang
cho phép trong xa tri IMRT ving dau co,
tuong duong véi nhiéu nghién ciru riéng 1é
tai cac co sd xa tri trong nudc va thé gioi.
Khoang bién d6 an toan nho hon Smm véi
tat ca cac chiéu va nhé hon 3mm néu duogc
kiém tra iViewGT danh gia vi tri xa tri it
nhat 2 1an/1 tuan. Kiém tra hinh anh chyp
1ViewGT 1a bién phap dam bao an toan,
chinh x4c va rat can thiét trude khi thuc
hién xa tri IMRT tai co sé xa tri.
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