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DAI CUONG VE XA TRI DUGI SU HUONG DAN
CUA HiNH ANH - IGRT VA XA TRl HINH CUNG,
DIEU BIEN LIEU THEO THE TiCH - VMAT

Nguyén Xudan K

TOM TAT

Xa trj dwéi sy huéng dén cia hinh dnh — IGRT (Image-Guided Radiation Therapy) la ky thuét st* dung
nhitng hinh &nh hai hodc ba chiéu dé huéng chum tia birc xa dung véi toa df thyrc cda khéi u nhw d& duoc
kh3ng dinh trong qua trinh Iap ké hoach. Bang cach dé, do chinh xéc trong phan b6 liéu hép thu tai thé tich
bia (khéi u) dwoc ddm bdo, gidm thiéu liéu c6 hai cho céc mé lanh, nang cao chét luvong va két qué diéu tri.

Xa trj hinh cung, diéu bién liéu theo thé tich - VMAT (Volumetric Modulated Arc Therapy) la ky thuat
duoc phat trién ké tuc theo ché d6 phét tia theo hinh cung cta Elekta va da tao nén nhirng chudn muc méi
vé tbc do chiéu xa cling nhw gidm liéu c6 hai cho bénh nhan. N6 giap BS xa trj c6 thé quan sét tryc tiép thé
tich khéi u tai thoi diém may phat tia diéu trj ma qua dé danh gia duoc cé vé phan bé t6i da liéu hép thy tai
bia, liéu téi thidu tai cac té chirc lanh.

O Viét Nam, nhitng didu nay con khd moi mé trong (rng dung Iam sang. Bai bdo nhdm cung cép nhiing
kién thirc co ban nhét vé hai ky thut xa trj tién tién nay cho tat ca nhiing ai quan tam.

Tw khéa: Xa tri dw6i sy huéng dan cia hinh dnh, Xa tri hinh cung, diéu bién liéu theo thé tich

ABSTRACT
OUTLINE ABOUT IMAGE-GUIDED RADIATION THERAPY AND VOLUME’I_‘RIC
MODULATED ARC THERAPY
Nguyen Xuan Ku'
Image-guided radiation therapy (IGRT) is the process of frequent two and three-dimensional imaging,
during a course of radiation treatment, used to direct radiation therapy utilizing the imaging coordinates
of the actual radiation treatment plan. By improving precision and accuracy through IGRT, radiation is
decreased to surrounding healthy tissues, allowing for increased radiation to the tumour for local control.
Volumetric Modulated Arc Therapy (VMAT) is Elekta’s next generation arc therapy technique that
establishes new standards for radiation therapy treatment that improves speed and dose reduction to
the patient. This enables physicians to visualize the tumor target at the time of treatment and to guide
therapy that both maximizes the radiation dose to the target and minimizes exposure to surrounding
healthy tissues. ' .
These concepts are still rather new in clinical application in Vietnam. The purpose of this paper is to address
the most basic knowledges of these two advanced RT techniques for all those who are interested in.
Key words: Image-guided radiation therapy (IGRT), Volumetric Modulated Arc Therapy (VMAT)
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Pai cuong vé xa tri dudi sy hudng din cila hinh dnbh...

I. XA TRI DUOI SU HUONG DAN CUA
HINH ANH (IGRT)

1.1. Muc dich va gia tri lam sang cia IGRT

Muc dich cta IGRT la cai thién d6 chinh xac trong
phan bd céc trudng chiéu xa va bao vé t6i da cac td
chirc lanh. Trong nhimg nim qua, khi lap ké hoach
Xa trj nguoi ta thudng lwa chon mdt thé tich PTV ¢
duong bién réng hon nhim b trir cho nhitng sai sb
hinh hoc. Tuy nhién, didu nay dan dén viéc nhiéu mod
lanh phai nhan nhitng mirc liéu chiéu xa khéng dang
cd. Véi ky thuat IGRT, cac mép dudng bién cua PTV
da dugc hiéu chinh chinh xéc, liéu hap thy dbi voi
cac mo lanh xung quanh da dugc giam dén tdi thiéu
va ting liéu birc xa tai thé tich bia, qua d6 lam ting
xéc suét kiém soat khéi u. V& loi ich 1am sang, IGRT
c6 kha niang danh gia chét lugng xa tri trén mot bénh
nhan, trén quan thé s6 luong 16n cac bénh nhan va qua
d6 cho phép tiép tuc ciing cb va hoan thién cac k¥ thuat
khac. Ngoai ra, IGRT cho viéc kiém soat nhiing thay
dbi trén bénh nhan va diéu chinh kip thdi ngay trong
qué trinh diéu tri. Nhimg thay ddi thuong xay ra la sy
thu nho hay phat trién to hon hay thay di vé hinh dang
va thé tich ctia khdi u va ca ciia nhitng c4u tric xung
quanh lién quan.

1.2. Lich sir phat trién ciia IGRT

Port film (chup phim kiém tra trudong chiéu
trwéc khi chiéu xa)

Ban dAu c6 nhitng khé khan khi ap dung k¥ thuat
port film dé kiém tra sy phan bd truong chiéu xa. Tir
diu nhitng ndm 1950 véi sy xuét hién ciia cac may
Cobalt-60, nang lrgng bitc xa gamma (y) ¢6 d¢ dam
xuyén manh hon céc tia X ¢ vai traim KV nhung
nhirng hinh anh port film van chua c6 dugc do twong
phan 15 nét nhu mong mudn. Ngay nay, k¥ thuét hinh
anh hién dai da thay thé cong viéc v& trudng chiéu thi
cong va ky thudt port film truyén thong va qua d6 quan
sat dugc vi tri, kich thudc khoi u, kiém tra d¢ chinh xéc
clia truong chiéu, d6 1a cong cu dam bao chit lurong
diéu trj - QA, d6 la thiét bj port film dién tir - EPID.
EPID 14 qué trinh sir dung hinh anh k¥ thudt s6 ching
han video camere b.%ng thiét bi tich dién kép — CCD
(Charge Couple Device), hay detector tim phéng bang
céc diod silicon d tao ra nhitng hinh anh c6 chit luong
cao. Lgi ich cia hé théng EPID 14 tdc dd thu nhén, xir
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Iy tin hiéu va t4i tao anh bang ky thut s6. Nhing thiét
bi loai nay dugc sir dung hét sirc phd bién trong thuc
té 1am sang. N6 cho phép quan sat tryuc tiép hinh anh
khéi u va phan b trudng chiéu xa da hop Iy hay chura.

Chup ciit 16p dién toan - Computed tomography
(CT) I c

K¥ thuat hinh anh ky thuat so bang chup cit
16p CT cho phép tai tao chu tric giai phau khéi u
theo khong gian 3-D va x4ac dinh d¢ twong phan cua
chiing qua d6 suy giam khac nhau ctia chum tia. V&i
su phaét trién cta k¥ thuat hinh anh cta CT, né da
dugc str dung vao viéc hudng dan chum tia birc xa
cho phit hgp v&i thé tich can chiéu xa. Thoi gian déu,
ngudi ta sir dyng thiét bi CT tao anh 2-D duoc lép
dat trong phong méy diéu tri. N6 dem lai su thuin
tién trong viéc ly tin hiéu anh 2-D thudng quy ma
CT tao ra dé do dac mot cach chinh xac do suy giam
clia cac md va d6 1a diéu rat quan trong trong tinh
toan phan bd liéu birc xa mot cach phu hop.

Cone beam CT - CBCT

CBCT duoge dya trén nguyén ly ciia hé thdng hudng
dan hinh &nh va thiét bj duoc Iép truc tiép trén cing
mdt khung méy gia toc xa trj di tao ra nhitng thanh
cong vo cung to 16n. V&i bd phan tiép nhan hinh anh 1a
mot tAm phéng bao gdm t& hop clia ma trén cac diode
ban din, CBCT c6 kha néng tao ra nhiing anh diém thé
tich va cho phép giam sat céu trac khdi u & ché do soi
(fluroscopic) hodc chup (radiographic) trong subt qua
trinh didu tri. CBCT c6 kha ning thu nhan hang loat
céc hinh chiéu ctia anh trén toan b thé tich can khao
sat. Bang viéc sir dung k¥ thuat tao anh ma Feldkamp
di tién phong, c4c hinh chiéu 2-D s& dugc tai tao thanh
céc thé tich nguyén t6 3-D tuong tw nhu bd dit liéu cua
CT tir budc lap ké hoach. :

Chup ciit 16p véi dién ap tri¢u vén - MVCT

MVCT la ky thuét hinh anh y té sir dung birc xa
tia-X & giai dién ap 1én t&i hang triéu von détaora
nhitng hinh 4nh cua céc cdu tric xuwong hofic cac
cAu trac dai dién cho mot sb co quan trong co thé.
Ban dAu, tinh hop ly cia MVCT da dugc khich 18 tix
nhitng yéu ciu vé viéc cin danh gia chinh xac mét
6 c4c té bao cho quy trinh 1ap ké hoach diéu tri. Ca
vé tur thé bénh nhén 13n dinh vi lai khéi u déu can
dén sy trg gitip cia MVCT. Thiét bj thu nhan anh
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thuong dwoc gén truc tiép trén may gia téc va ding
hé 75 detector tinh thé cadmium.

1.3. Cac phuong phép hiéu chinh tw thé bénh
nhan cia IGRT

C6 hai phuong phap co ban, hiéu qua nhat
dugce sir dung dé xac dinh va hiéu chinh tu thé
bénh nhan khi chiéu xa, dé 13; hiéu chinh truc
tuyén (on-line) va ngoai tuyén (off-line). Trong
1am sang, ca hai phuong phap déu c6 nhiing lgi
ich riéng nhung ngudi ta thuong két hop ca hai
cach v6i nhau. Thong thudng, tai budi chiéu xa
dau tién bénh nhan dugc diu chinh trong tu thé
mdt cach phu hop nhét qua on-line va cac nhan
vién k¥ thuat s& danh dau tai cac mbc giai phau
turong g bing chup phim (off-line).

Phwong phap on-line

Phuong phap diéu chinh on-line dwoc dua trén
nguyén tic ctia sy cip nhat théng tin mét cach lién
tuc. Phuong phép on-line doi héi cdu hinh cao cua
ca phin mém va phan cimg cla h¢ may tinh. Uu
diém cua phuong phéap nay 1a giam dugc céc sai s&
hé thdng va sai s6 ngiu nhién.

Phwong phap off-line

Phuong phap off-line x4c dinh tu thé phi hop
nhit ciia bénh nhan tir nhitng thong tin thu thap
duge qua mot s6 budi chiéu tia. Bac sy xa tri cung
nhéan vién k¥ thuat do dac va danh d4u mdt cach
chinh xac cic mdc giai phau lién quan tir nhiing
phim chup. Cach nay mét nhiéu thoi gian hon va cé
nhiing sai s nhit dinh so vc’yi on-line.

; ZMPT/SRS/S'RT

Hinh 1. M6 ta cdc ving thé tich diroc bao trim
bing nhitng ky thudt xa tri khdc nhau.
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1.4. K§ thuat xa tri IGRT

Dé hiéu rd IGRT la gi cin phai tim hidu vé qua
trinh phét trién coa ky thuét xa tri theo bdn giai
doan:

- Giai doan 1. Ky thuét xa trj 2D truyén thong
(Conventional Radiotherapy), trong d6 st dung
collimator v&i hai cip ngam (jaws) d tao ra nhirng
trudng chidu canh thing, goc vudng. Dé co thé bao
duge hét khéi u, mép dudong bién bao quanh cin
phai 14y rong hon va vi thé ma nhiéu ving té bao
lanh lién ké ciing bj chiéu xa. V& v4n @ nay, nguoi
ta phai xét dén gi¢i han tdng lidu chiu dung clia céc
md lanh. Do d6, viéc lap ké hoach xa tri khong chi
tinh dén muc dich phan b lidu cao tai khdi u ma
cOn phai than trong can nhéc dén gi6i han chiu dung
cta cic md lanh quanh u. Pay 1a mot k¥ thudt xa tri
don gian, con rt nhiéu han ché ma yéu cdu thyuc té
can vuot qua. Vi d6i khi khéi u c6 nhitng hinh th tw
nhién, rt phirc tap va can phai cé nhitng collimator
tao ra trudong chiéu cé hinh dang tuong img. Nhu
vdy, chi c6 nhitng k¥ thuat xa trj hién dai sau day
m&i dap g kha nang tao ra dugc nhitng viing phéin
b4 lidu cao phit hop vai thé tich, hinh dang tw nhién
ctia khdi u.

- Giai doan 2. Phat trién ky thuat xa tri theo
khéng gian 3 chiéu bing cac thiét b gia tbc thé
hé collimator da 14 — MLC ddng thoi véi sy phat
trién cta cac thiét bi hinh anh c6ng nghé cao. Xa trj
ba chiéu theo hinh dang khdi u (3D-CRT) trd nén
rat wu viét nho chuong trinh méy tinh ddc biét tao
hinh anh khdi u theo khong gian 3D. Céc thiét bj
hinh anh nhu may CT hay CAT (Computer Assisted
Tomography), may cong huong tir - MRI, may PET
hoic PET/CT c6 kha ning tao dung thé tich khéi
u theo 3D va cac td chirc lién ké. Ky thuét xa tri
3D-CRT ¢6 wu diém vuot trdi so véi ky thuat 2D
truyén théng vé phan bd lidu cao theo hinh dang
khéi u va céc td chirc lanh lién ké it b; anh hudng
hon rét nhiéu.

- Giai doan 3. Xa tri diéu bién liéu - IMRT
dugc phat trién. Ky thuat xa trj 3D-CRT du sao
ciing van con nhitng han ché. Ky thudt nay chi phi
hop cho nhitng khdi u c6 hinh dang binh thuong,
khong thich hop cho nhig khéi u c6 bé miat 15i
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Dai cuong vé xq trj dudi sy huwéng dan ctia hinh dnh...

16m, nhitng hinh dang nhu ngén tay kéo dai. Xa tri
diéu bién liéu IMRT c6 hai dic tinh khéc biét so véi
k¥ thuat 3D-CRT, d6 la:

1) Chuong trinh phAm mém lap ké hoach nghich
déo (inverse planing), nghia la an dinh liéu luong
cin phén bd tai mot viing thé tich nao dé rdi may
tinh s& ty dong tinh toan, 1ap ké hoach dé dat duoc
yéu cau t8i wru nhit.

2) My tinh ty dong kiém soat lidu lwvong phatra
clia mdi chum tia, nghia Ia diéu khién sy khac nhau
vé lidu lrgng ngay trong mdi chiim tia phan b nhu
da tinh toan tai thé tich khbi u va bao vé cho cac mo
lanh lién ké.

- Giai doan thir tw phat trién ky thuat Xa trj
duéi sy hwéng din cia hinh anh —IGRT. Trong
thuc té, c6 nhirng khéi u thuong xé dich trong qua
trinh chiéu xa do nhip thd (phdi), do su cing day
(bang quang)...Piéu nay c6 thé din dén su thay dbi
vi tri, tr thé ctia bénh nhan tir ngay nay qua ngay
khéc. Diéu d6 d& nh4n thy liéu birc xa phan bé tai
khdi u s& bj sai khéc.

IL Xa trj hinh cung; didu bién lidu theo thé tich
- VMAT (Volumetric - Modulated Arc Therapy).

2.1. Téng quan

Thuét ngit nay dugc sir dung c6 vé khac nhau
gitta mot sb trung tdm xa tri. Chéng han, tén goi
thuong mai cia hang Elekta 18 VMAT (Volumetric-
Modulated Arc Therapy), hang Varian dung khai niém
RapiAre, trong khi d6 hang Siemens sir dyng 12 Cone-
Beam-Therapy (CBT). Hé théng phan mém thyuc
thi ky thuat nay ciing c6 doi chit khac nhau giira
cac nha san xuit tuy nhién, ndi dung co ban cia
thut toan thi déu dugc dya trén nhitng nguyén tic
chung. Chéng han, nguyén ly diéu khién hé MLC
dé tao hinh dang truong chiéu, hay viéc kiém soét
liu lugng phat ra lién tuc tai timg thoi diém duoc
thyc hign theo k¥ thuét chia nho chum tia, goi 1a cac
segment va dugc tao boi chuyén dong co khi cia hé
thng than may, diu may, collimator. ..

VMAT sir dung phuong phap phét chiim tia lién tuc
khi quay than m4y qua mot hay nhiéu cung. Trong khi
quay nhu vy, rat nhiéu thong sb ky thuat duogc didu
chinh va thay déi. Ching han, (i): hé¢ MLC chuyén
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dong, tao hinh dang chum tia; (ii): suét lidu may “dose
rate” thay ddi lién tuc; (iii): téc do quay cua than may
va (iv): goc nghiéng cia h¢ MLC ciing thay ddi... Ky
thuat nay dugc bét ngudn tir y tuong xa tri theo hinh
cung, bién lidu lvong — IMAT (Intensity Modulated
Arc Therapy) cua Cedric Yu, ndm 1995 nhung VMAT
da bd sung thém 3 yéu t6 thay déi (i), (iii) va (iv) vi
thé ma da lam giam dugc viéc sir dung qua nhiéu cung
phat tia dé tao ra s6 lugng 16n cac truomg chiéu trong
img. K§ thuadt VMAT da dugc Art Boyer hoan thién va
trién khai tir 2001.

Piéu khong thé ban cii 1a VMAT c6 thé tao ra su
phén b4 lidu theo hinh dang khéi u véi do chinh xéc
cao, trong ty nhu ky thuat IMRT, bao g<‘“)m ca ky
thuat MLC phat chudi chum tia tinh, k§ thuat MLC
dong - DMLC (Dynamic Multi Leaf Collimator),
xa trj cit 16p tinh hoic quay (static or helical
tomotherapy), CyberKnife v.v.. ma ta thudng hiéu 1a
ky thuat IMRT truyén thong. Vi viy, c6 thé n6i ring
VMAT la mét k¥ thuat hét stc c6.gia trj va vuot
trdi bdi 18 dit cho céc truong chiéu theo k§ thuat
VUMAT (VMAT khéng diéu bién) thi ciing van
tao ra dugc cac trudng chiéu voi sy phan bd twong
duong vé liéu lvgng nhur nhitng k¥ thuat vira néu.

2.2. Ky thudt VMAT

Viéc lap ké hoach diéu trj theo ky thuat VMAT
van trong gia doan phat trién va hoan thién, mic
du ciling c6 mot vai cong ty dd dua ra dugc nhing
chuong trinh phdn mém mang tinh hé théng. Tuy
nhién, trong sb nay lai c6 nhiing sy khac nhau v&
phuong phap luén va c6 chuong trinh lai dya chu
yéu vao nhitng nghién ciru vé dé tai tién si cia ho.
V& béan chit, hiu hét cac chuong trinh déu dya trén
k§ thut diéu bién liéu tir nhing trudng chidu cb
dinh réi gin sang cac thanh phan bién ddi cua hé
MLC, tai phan b céc lidu lwgng d6 trén mot s cac
cung nho va cudi cling 14 tai tdi wu ching thanh két
qua uée dinh. Trong qua trinh d6, VMAT c6 thé s&
rét 1gi thé tir quy trinh 4 budc vira néu nhung ciing
phéi tudn theo nhitng chuyén dong han ché do hé
thdng co khi ciia may gia t6c va ban than hé MLC
ching han tbc d6 quy t6i da cua than may, tbc do
dich chuyén cta cac 14 MLC, géc quay collimator
va suét lidu cén lién tuc duge chia nhd v.v.. Vi vay
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ma budc thir nhit va budc thir tr ciia quy trinh bt
budc phai thuc hi¢n.

Tuy ring téc d6 quay thdn mdy c6 thé thay ddi
mot cach li€n tuc nhung ngudi ta cling khong yéu
cAu phai lién tuc thay ddi suét lidu cua may theo
tirng d0. Suét liéu t6i thiéu va téc d6 t&i da cia than
may xac dinh viéc han ché suét lidu tdi thiéu trén
ting do. Khi dat dwoc suét lidu tdi da va tdc do quay
t6i thidu ciia thin may thi s& x4c dinh duoc suit
liéu tdi da trén timg d6. Khong giéng nhu nhing
phuong phap t5i wu héa liéu lugng theo ky thuat
IMRT kinh dién (tirc nhimg k§y thuat da néu & phan
trén), quy trinh 1ap ké hoach xa tri theo k¥ thuat
nay van chua duge hoan thién va xem xét mot cach
diy du. DU sao chiang nira, didu quan trong 1a ca
véan dé 1ap ké hoach 1an phat tia diéu tri theo k¥

~ thust VMAT gi¢ ddy d3 sin c6 trén thuong trudng.

Ciing c6 nhimg quan diém cho ring phin 16n nhitng
tai lidu néi vé VMAT thudng tip trung vao viéc so
sanh v& phin mém chwong trinh lap ké hoach giita
VMAT va nhitng k¥ thuat IMRT khac (thudng dung
nhiing trudng chiéu ¢ dinh). Theo d6, sy so sanh
chi don thuan dya trén nhitng thyc thi don 1é cia
tirng k¥ thuét nén tinh wu viét cia VMAT s& khong
két luan duge mdt cach rd rang. Trong hoan canh
cu thé ngudi ta cho rﬁng, VMAT qua thuc uu vigt
hon so véi céc ky thuat IMRT véi trudng chiéu cb
dinh, nhung trong nhitng diéu kién khac c6 thé xay
ra didu nguoc lai, nghia 1a VMAT s& kém wu viét
hon. Ai d6 cho ring VMAT hoan toan vuot trdi thi
hoi v6i vang. Hién tai, lgi ich vé mit 1am sang cia
VMAT vin chua c6 dugc nhitng s6 liéu chimg minh
cu thé. Ngay ca viéc diéu tri véi VMAT dugc thuc
hién nhanh chéng hon cho mdi ca diéu trj thi loi
ich ciing c6 thé 1a nho. Nhing trung tim da lip dat
nhimg thiét bj dé trién khaj ky thuat IMRT truyén
thdng va dang sir dung mét cach hiéu qua trong thyc
té 14m sang hay tham chi dang trong giai doan thir
nghiém thi hdy cir yén tim ring hé thng thiét bj d6
van chua hé bj lac hau.

Cubi cing, didu dwgc khing dinh ring dén nay
ciing van chua thé c6 mét ly thuyét siéu viét nao
khéng dinh dugc tinh wu viét cia VMAT va két qua
clia né con tiy thude vao rat nhidu yéu td. Piéu
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ndy ciing khac v&i mot s6 k§ thuat IMRT dung céc
truong chiéu ¢b dinh ma da timg dugc cong bd, xuit
ban trong nhiéu tai liéu, sach béo. ..Chéng han, c6 mot
s bai bo giai thich ky thuat IMRT theo phwong thirc
phat tia theo nhip gian doan (step-and-shoot) s& tuy
thudc vao sb lugng céc trudng chiéu, vao d6 dan
cach giita cac trudng chiéu... Nguoi ta nhan thdy
khong c6 sy twong ddng v& ly thuyét VMAT va
dang tiéc thay 1a tic gia cia nhitng cong b6 vé so
sanh vé céc ké hoach xa tri v&i nhau da khong tiép
tuc giai thich chi tiét hon v& “ban chét va tinh phirc
tap ctia vin d&”. Didu nay don gian chi 1a ngudi ta
con thiéu thong tin dé giai thich mot cach thoa dang
nhirng két qua da quan sat dugc. Trong khi VMAT
dua ra nhiéu lgi thé khong cin phai ban cii cho
nhiéu trudng hop nhung lai khong 6 sy giai thich
vé nhimg dic tinh va khéng nén coi la sy thay thé cho
céc ky thuat IMRT <‘thudong quy” hién nay.

M0t bai bao méi xudt ban gin day ciia Webb va
McQuaid ¢6 giai thich mdt vai khia canh dang luu y
cta k¥ thuat VMAT nhu sau:

e Tai sao hé théng MLC gén trén mot co céu
dang chuyén dong ma van c6 thé thuc hién dugc k¥
thuat IMRT theo phuong phap DMLC;

e Tai sao nhitng trudong chiéu thiét yéu dugc 1ap
ké hoach theo nhitng géc may quay riéng biét ma
van c6 thé ddng thoi phat chum tia nhu mot ngudn
chuyén dong (twong ty nhu “nhiing cung nho™);

e Tao sao nhing trudng chiéu khong diéu bién
theo VMAT c6 thé xem nhu twong duong v6i nhitng
trudng chibu duge diéu bién tai sép xép. Tai sao
VMAT dbi khi lai ¢6 loi thé hon. ‘

2.3. Két luin

Tuy nhién, didu cin hét strc cha y ring chung ta
khong nén voi xem day la ly thuyét téhg quat cua
VMAT. Day chi la nhitng “tang d4 lat duong” dé
budc tiép, tham chi ching chi 12 nhitng “manh nho
cua birc tranh ghép hinh”...ly thuyét. Ching toi hy
vong rang, theo da phat trién, ca vé quy trinh 1ap ké
hoach va phat tia diéu tri, k¥ thuat VMAT s& dugc
cai tién va hoan thién. S& cé nhiéu bo c4o khoa hoc
so sanh giita hai ky thuat VMAT va IMRT “truyén
théng”, vai trd cia VMAT sé& dugc khing dinh va
ng dung mdt cach tin cdy trong 1am sang.
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Dai cuong vé xa tri dudi sy huéng dan ciia hinh dnh...
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