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TOM TAT '

Xa trj diéu bién cudng dé (IMRT) la mét ky thuét xa tri hién dai trong diéu tri ung thu, trong dé liéu xa duoc
phén bé téi da theo hinh dang khéi u déng thdi liéu duoc han ché t6i thiéu & nhiing té chirc lanh xung
quanh. Ky thuét xa trj nay da dwoc thira nhén va tng dung rong réi & nhiing nwéc phat trién trong diéu tri
bédng maéy gia téc tuyén tinh (LINAC) c6 trang bj éng chuén truc da 14 (MLC: Multi- Leaf Collimator). Tuy
nhién & Viét Nam da sb céc méy gia téc déu khéng c6 MLC, nhung van cé thé 4p dung ky thuét nay véi cac
may gia téc c6 céc ngam Chuyén déng doc lap (Jaw) ma khéng can MLC. Muc dich cua nghién ctru nay la
tng dung ky thuét xa trj IMRT bang phén mém Prowess Panther cho bénh nhan ung thw tai Bénh vién Pa
khoa DAng Nai. Diéu nay d&c biét c6 y nghta c& v& mét y té va kinh té vi trong didu kién nuwéc ta con nhiéu
kho khén, viéc trang bj céc méy gia téc v&i MLC rét tén kém. Mat khéc, khi héu Viét Nam néng va 4m, nén
viéc van hanh va bdo dudng may gia téc v6i MLC rét phic tap. ,

Tir khéa: Xa trj didu bién cuong do, Ung thu, Méy gia tbc dién tir tuyén tinh, Ong chudn tryc da I4.

ABSTRACT

APPLIED RESEARCH IN TECHNIQUE OF INTENSITY MODULATED RADIATION
THERAPY (JO- IMRT) IN DONGNAI GENERAI HOSPITAL

Truong Thiet Dung', Dinh Thanh Binh',
Nguyen Van Minh', Duong Thanh Tai', Tran Pham Ngoc Trinh’

Intensity modulated radiation therapy (IMRT) is a modern technique' in cancer treatment that radiation
dose is more closely shaped to fit the tumour and spared nearby critical normal tissues. This technique
has been recognized and widely used in clinical applications by linear accelerators (LINAC) with multi-leaf
collimator (MLC) systems in developed countries. However, almost LINAC without MLC have still been
used in Vietnam, but it could be applied this technique for LINACs with jaws that are not to need use of
MLC. The aim of this study is to apply IMRT technique by Prowess Panther code for cancer patients in
Dongnai General Hospital. This is particularly significant in both society and economy in difficult conditions
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of our country due to high cost of LINACs with MLCs. Besides, the climate has been hot and wet in Vietnam,
so operation and maintenance for the LINAC with MLCs has been very difficult. ‘
Key words: Intensity modulated radiation therapy (IMRT), Cancer, Linear electron accelerator (LINAC),

Multi-leaf collimator (MLC).

I. PAT VAN DE

K¥ thuat xa tri didu bién cudng do (Intensity
Modulated Radiation Therapy - IMRT) d4 duoc thira
nhan rong rdi 1a c6 thé thyc hién trén nhitng may gia
toc c6 bng chudn tryc da 14 (MLC), tuy nhién IMRT
cting c6 kha nang thuc hién véi may gia.tc‘)c cd cac
ngam (Jaw) chuyén dong doc lap. Trong ky thuat
IMRT, chim tia dugc chia nho thanh nhiéu chim
tia don vi, trong s6 ciia cac chum tia don vj duoc tbi
uu héa dé tao nén ban dd phén b cudng do cho mdi
chim tia. T ban dd phan bd cudng do, may tinh sé
tinh toan dé thiét 14p chim tia d6 thanh céc truong
chiu lién tiép theo mot trinh ty nhit dinh cia may
gia toc dya trén viéc di chuyén vj tri clia céc ngam.
Két qua 12 hang loat c4c trudng chiéu nhd ¢ hinh
dang bat ki d6i véi may c¢6 MLC hodc céc truong
hinh vudng, hinh chir nhét d6i v6i may chi sir dung
céc ngam dugc hinh thanh tir m&i huéng cha chum
tia dugc ch(‘)ng chap Ién nhau dé tao ra cac mé hinh
liu lugng (cudng dd) phirc hop [2], [4]. |

Su khéc nhau gitta MLC-IMRT va JO-IMRT la
MLC-IMRT chia cac truong chiéu thanh cac phan
doan ¢6 hinh dang bat ky, con JO-IMRT chia céc
- trudng chiéu ra cac phén doan hinh chir nhat hodc
hinh vudng, nhung véi nhiéu hinh chit nhat khac
nhau ciing bam sat dugc hinh dang khéi u [3].

I1. POI TUQNG VA PHUONG PHAP NGHIEN
cuu | |

2.1. i twong nghién ciru: Bénh nhan ung thu
vom: ¢6 giai phau bénh xac dinh, chua diéu tri gi
trude do, cé diéu kién kinh té, duoc lap ké hoach
xa trj diéu bién cudng d6 (IMRT) va ké hoach xa trj
thong thuong (3D-CRT).

2.2. Phwong phap nghién ciru: Ung dung mét
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ky thuat didu trj méi vé quy trinh thyc hién JO-
IMRT va so sanh véi 3D-CRT. Quy trinh JO-
IMRT dugc thuc hién theo nhirng budc sau [4]:

Buée 1: Bénh nhan c6 chin doan xac dinh, ¢6 chi
dinh diéu trj bang xa trj.

Burde 2: Bénh nhan duogc chup CT mé phong véi -
phuong tién cd dinh.

Buéc 3: Chuyén hinh anh CT mé phoéng vao
may tinh lap ké hoach xa trj véi ph?m mém Prowess
Panther 4.6. .

Burée 4: Lap ké hoach IMRT: :

- Xac dinh (contour) thé tich bia: GTV (Gross
Tumor Volume), CTV (Clinical Target Volume),
PTV (Planning Target Volume) véi cac lidu (dose),
phén liéu (fraction) d& dugc hoi ddng hoi chan chi
dinh. l

- Xac dinh céc thé tich co quan cin dugc bao vé
(Critical structures), liéu chju dyng ctia céc co quan
ndy da dugc biét rd. : :

- Thiét 13p cac trudng chiéu (Add beams): Tuy
timg vj tri khéi u so véi céc co quan cdn duge bao
v¢, xac dinh trudng chiéu véi cac gbc khac nhau,.
méi trudng chiéu c6 thé tr 5-9 phan doan trudng
chiéu (segments). Véi may Linac Primus tai Bénh
vién Da khoa Béng Nai, c6 thé st dung duoc 2 miic
nang lugng 6 MV va 15 MV khi thyc hién IMRT.

- Tién hanh téi wu hoa (IMRT Optimization):
Phan mém Prowess Panther véi thuat toan DAO
(Direct Aperture Opimasation) sé& tién hanh hang
chuc nghin phép thir véi cac thong sé trén. Trong
qué trinh ti uu hoa dudng DVH (Dose Volume
Histograms) dugc thé_ hién lién tuc, khi thay
dudng DVH tét, c6 thé tam ding va luu ké hoach
lai. So sanh cac DVH véi nhau va véi 3D-CRT,

lay ké hoach c6 DVH tét nhét.
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Buée 5: Thuc hién QA (Quality Assurance)

voi tng bénh nhan trude dieu tri. Sai s6 cho

phép la < 5% so voi ké hoach, tét nhat 14 < 3%.

III. KET QUA VA BAN LUAN

Vom hong nam canh nhiéu ciu tric giai phau
quan trong khéc nhu: thén ndo, giao thoa thi
giac, than Kinh thi giac, ty séng, tuyén nudc
bot. Do vay, viéc gidm lidu chiéu xa dén muc
thap nhat dam bao trong gi()‘i"han binh thuong
ma co quan d6 c6 thé chiju dung dugc c6 ¥ nghia
hét siic quan trong, dam bao chit lugng Séng tdt
hon cho ngudi bénh [1], [2]. Budc ddu trong viéc
ap dung ky thuat IMRT tai Bénh vién Da khoa
Pdng Nai da dat dugc hiéu qua cao trong diéu
tri. Pac biét vai tuyén nudc bot néu bénh nhan
xa trj bing k¥ thuét thong thudng (3D-CRT) thi
lidu xa tai tuyén nay c6 thé Ién t&i 60-70 Gy gay
ra tdn thuong khong héi phuc va biéu hién 1a
kh6 miéng, mAat cam gidc ngon miéng, &n udng
khé 1am anh hudng rét 1én dén chat lugng cude

séng cha nguoi bénh [5]. Trong khi thyc hi¢n
bang ky thuat IMRT thi tuyévn nay chi con phai
nhan lidu birc xa & dudi ngudng chiu dung binh
thudng (trung binh tir 30-40 Gy).

Tir thang 9/2012 cho dén 05/2013, ching toi
da ap dung k¥ thuat nay dugc 10 bénh nhéan. Dudi
day 1a két qua ctia mot sb bénh nhan ung thu vom
dugc lap ké hoach xa trj JO-IMRT.

* Bénh nhan 1: Dinh Tién'M, Nam, sinh ndm
1940, chén doan ung thu vom TNM, , GPB:
Carcindm khong biét hoa xam nhép & vom hau,
duoc chi dinh hoa xa ddng thai, liéu chi dinh tai
khéi u 1a 66 Gy, hach b, hach trén don 2 bén la
50Gy. Trudng hgp nay da sir dung 7 trudong chiéu
va chia thanh 49 segment (chum tia don vi) va
tién hanh lap ké hoach xa trj trén mdy tinh bing
phin mém Prowess panther. Liéu lugng phén b6
tai thé tich xa va co quan lanh gitia hai ké hoach
JO-IMRT va 3D-CRT dugc so sanh dya vao hinh
cht ngang (Hinh 1) va bidu dd liu lugng thé tich

DVH (Hinh 2).

Hinh 1. So sdnh ké hoach 3D-CRT (rdi) vJi ké hoach JO-IMRT (phdi).

C6-thé thAy trén hinh 1: trong ké hoach IMRT thi cac duong dang liéu (isodose) bao sat khéi u (mau
vang) hon 1 ké hoach 3D-CRT, diéu nay lam giam liéu hdp thu téi cac co quan lanh (hinh 2). Két qua so
sanh liéu hép thu gitra ké hoach 3D-CRT va IMRT dugc néu trong bang 1.
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% DVH Prescription

GO%

1600 2400 3200 4000 4800 6600 €400 7200 8000

Hinh 2. So sanh hai DVH: JO-IMRT (nét dirt) va 3D-CRT (nét lién).
Bang 1. So sdnh lidu hap thy giita 3D-CRT va IMRT.

Liéu hflp thu (cGy)
Ving thé tich ’ 3D-RT IMRT
PTV | 6935 6807
Ty sbng 4485 4347
Tuyén mang tai P) 6531 3373
Tuyén mang tai (T) 6131 3138

Sau khi 1ap k& hoach xa tri, tién hanh kiém tra sai sé trudc khi diéu trj cho bénh nhan. Klem tra sai sb
vé lidu lu’cmg gitta tinh todn va do klem tra trén Phantom (hinh 3), va két qua dwoc thé hién qua bang 2. Tét
ca sai s déu nho hon sai sé cho phep (<5%)

ieken.
EENE AN

Hinh 3. Khdo sdt liéu trén Phantom.
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Bdng 2. Sai 56 giita lz"é‘u tinh todn va liéu do dwgc trén Phantom d@oi véi bénh nhin 1

Piém do Lidu tinh (cGy) Liéu do (cGy) Sai s6 (%)
Piém 1 1157,3 1158,0 ‘ 0,1
Piém 2 1159,5 1179,0 1,7
Diém 3 1303,2 1327,0 1,8
Piém 4 1728,4 1741,0 0,7
Piém 5 1408,6 1397,0 -0,8
Piém 6 1076,0 1077,0 0,1
Piém 7 1741,4 1698,0 2,5

Tur két qua trén thiy ring: Khi tién hanh do thyc
nghiém khao sat sai sb gitta liu tinh toén bing phéﬁ
mém so véi lidu do duge tai bénh vién, cac sai s6 &
cac didm khao sat déu nhé hon 5% nghia 13 ¢6 thé
chp nhan dugc. Day 1a két qua budc dAu trong viéc ap
dung k¥ thuét JO-IMRT tai Bénh vién Da khoa Déng

Nai. Diéu nay dic biét c6 y nghia ca vé kinh té va 'y

té, vi hién nay k¥ thudt ndy méi chi duoc ing dung tai
Bénh vién Bach Mai va Bénh vién K, Ha Néi [5].

* Bénh nhin 2: Pham Khic T, Nér'n, sinh ndm
1956, chan doan ung thu vom T,N M, , dugc chi
dinh héa xa ddng thoi, 1idu chi dinh tai khdi u 12 66
Gy, hach ¢, hach trén don 2 bén 13 50Gy.

Trong trudng hop ndy ciing thuc hién tuong tw
d6i v&i truong hop thir nhit (bénh nhan 1): tién
hanh 14p ké hoach IMRT va so sanh véi ké hoach
3D-CRT. Igét qua thu nhén dugc trinh bay trén
hinh 4, hinh 5 va bang 3.

|

Hinh 4. Hinh dnh cdt ngang ciia ké hoach 3D-CRT (trdi) va ké hoach IMRT (phdi)
ddi véi bénh nhan 2.
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Hinh 5. So sanh 2 DVH: JO-IMRT (nét dit) va 3D-CRT (nét lién)
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Bang 3. So sanh liéu hdp thu giita ké hoach
3D-CRT va IMRT déi véi bénh nhdn 2.

Turket qua trén thay rang: Li€u hap thy tai khoi u
tuong duong nhau, nhung liéu tai cac co’quan theo

Vitng thé tich Liéu hap thu (cGy) ké hoach JO-IMRT (dudng nét dirt) thap hon so voi
ing the fie 3D-RT IMRT ké hoach 3D-CRT vi trong ké hoach JO-IMRT cac
PTV 6802 6645 dudng dong liéu bao sat khdi u hon. Didu nay c6
Ty séng 4167 4447 nghia la cuong do ciia cac chum tia t6i da dugc diéu
Tuyén mang tai (P) 6115 4146 bién. Tiép theo, da tién hanh do thuc té dé kiém tra
Tuyén mang tai (T) 6049 3879 sai s6 giita lidu tinh todn va lidu do duoc, va két qua
Xuong ham 3500 2705 dugc néu trong bang 4.
Than nio 3597 1402
Bdng 4: Sai s6 giita liéu tinh todn v lidu do diwge déi voi bénh nhdn 2
pidm do Liéu tinh Li¢u do Sai s6
| (cGy) (cGy) (o)
Diém 1 860,8 849,0 -1,4
Piém 2 853,0 - 851,9 -0,1
Diém 3 880,0 913,8 38
Diém 4 848,3 840,3 -0,9
Diém § 953,2 940,6 -1,3
Diém 6 942,9 984,9 4,4
Diém 7 1060,0 1024,0 34
IV.KET LUAN Két qua budc ddu v& mit 1am sang ching toi ghi

Dya trén két qua cua viée lap ké hoach xa trj véi
ky thuat diéu bién cuong d6.(JO-IMRT) so sanh véi
ky thuat xa trj thong thudng (3D-CRT), khéng dinh
réng voi k)‘/ thuat JO-IMRT d tao ra sy phan b6 liéu
t6i uu tai cac thé tich bia va giam lidu cho céc co
quan lanh va cac sai s6 déu nhé hon 5%.

nhén céc tri¢u ching nhu: Khé miéng, dau hong,. ..
ctia bénh nhan gidm dang ké so vé6i nhimg bénh
nhéan xa trj b?mg k¥ thuét thong thuong (3D-CRT)
va khong c6 bénh nhan nao bo diéu trj do cac bién
chung tia xa gy ra.
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