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Lé Trong HUNg', Phaim Nguyén Tudng',
Nguyén Thanh Ai', Nguy&n Van Thanh', Nguyén Hiu Minh Tudn’

TOM TAT

Xa trj diéu bién liéu lurong theo hinh théi khéi u (VMAT) 1a mét ky thuét hién dai trong thuc hanh Idm sang. Ky thuét
VMAT da duoc thira nhan rong réi la c6 thé thuc hién trén nhing méy gia téc duoc trang bj hé théng collimator da I4
(MLC). Vi ky thuét nay, hang loat c4c truong chiéu nhd dugc hinh thanh tir méi cung quay cia thdn may va do
m¢ cia MLC. C4c mo hinh liéu lugng (cuong do) phic hop, céc trong s6 twong déi cda lidu lugng trong tirng
truong chiéu nguyén t6 sé duoc t6i wu hoé trén méi géc quay cia than méy va d6 mé cia MLC.

Tai Bénh vién TW Hué, mét trong hai méy xa trj gia téc dwoc trang bj hé théng collimator da 4. Tir thang
5- 2015, ching t6i d4 tién hanh diéu tri mét s6 loai bénh ung thw bdng ky thuat VMAT. N6i chung, két qué
khao sét danh gié trén 3 hinh dnh triec giao axial, coronal, sagittal va trén biéu dé thé tich liéu luvong (DVH)
12 rét t6i wu. Dé khdng dinh d6 chinh xéc ctia ki thuat VMAT va sw hop ly ciia phan bé lidu lvong tai thé tich
bia (TV) cling nhw liéu luong tai c4c té chic lanh lién ké (OAR), ching téi d4 tién hanh chup Cone beam
CT dé kiém tra hinh &nh va do kiém tra liéu lvong ké hoach da duwoc Iap, bdng thiét bj huéng dan hinh dnh
XVI hay IviewGT va phdn mém verisoft, hé théng phantom chuyén dung, budng do OCTAVIUS. Két qua
that dang khich 18.Sai sé liéu lwong gitra Iap ké hoach, may phét tia 14 0,1% - 5%. ~

Tir khéa: Xa trj diéu bién liéu lwgng theo hinh théi khéi u

ABSTRACT
INITIAL PERFORM OF VOLUMMETRIC MODULATED ARC THERAPY (VMAT)
AT HUE CENTRAL HOSPITAL
Le Trong Hung', Pham Nguyen Tuong’,
Nguyen Thanh Ai', Nguyen Van Thanh', Nguyen Huu Minh Tuan’

Volummetric Modulated Arc Therapy (VMAT) is an advanced technique in clinical radiation oncology
practice. VMAT has been made possible by the availability of multileaf collimator (MLC). With this technique,
series of small field shapes are created from each arc of rotation gantry and the MLC aperture. The dose
pattern (intensity) complex, the relative weight of the dosage in each projection element will be optimized
on each rotation of the gantry and the MLC aperture.

At Hue Central Hospital, one MLC LINAC machine is available. From May 2015, we have implemented
VMAT technique for some of cancer cases. Generally, the result evaluated on three images axial, coronal, sagittal
and dose volume histogram (DVH) were optimized. To confirm the accuracy of the VMAT technique and dose
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reasonable distribution of doses in target volume (TV), as well as dosage in organs at risk (OAR), Cone beam
CT has been taken to check the images and the absolute dose measurement plan has been established, with
XVl or lviewGT image-guided devices, and verisoft dosimetry software, phantom dedicated system, Octavius
chamber. The results are encouraging. Errors 0.1%- 5% between planning and treament machine.

Key word: Volummetric Modulated Arc Therapy (VMAT)

I. TONG QUAN

Trong ky thuat VMAT, chim tia dugc xoay
quanh b¢nh nhan véi métcung, mot vong cung hay
nhidu vong cung nhim tao ra sy phén b liéu Irgng
theo hinh théi khdi u va giam thiéu lidu lrong déi
Vi céc t6 chire lanh lién ké. Hinh dang va cudng 4o
chim tia thay déi chinh 1a than mdy xoay. Cac chum
tia dén u véi vo sb géc khac nhau.

Ky thuadt VMAT c6 kha ning tao ra su chénh
1éch vé liéu lugng ngay trén mdi goc quay cia than
may va dd m¢ cia MLC. Dé dat t6i da liéu luong
trén PTV va giam thiéu liéu lvong déi véi cac td
chirc lanh lién ké, ky thudt VMAT duoc xem nhu
mdt phuong phap tdi wu. Viée t8i wu hod mot ké
hoach diéu trj 1a mét qué trinh trong dé hang loat
céc trudng chiéu nhé dugc hinh thanh tir m3i géc
quay cua thdn may va d6 mo cia MLC dé tao ra
cac mé hinh lidu lwong (cudng'dd) phirc hgp. Tha
nhét, cic trong sb tuong ddi cua lidu lwong trong
céc truong chiéu nguyén t4 s& dugc lam tdi wu hod
trén mdi géc do quay cia than may. Tiép dén gidi
han cia céc mién lidu luong s& dugc bién dbi thanh
chudi céc hinh dang chum tia, con goi la 30 mé cta

collimator. V& nhitng gi6i han cia lidu lugng s& '

dugc tao ra trong budc thir hai nay.

Tuy theo mirc dd phirc hop cia cac ving lidu
luong dugc 1am t6i wu hoa, chung t6i str dung than
méy quay mdt cung hay nhiéu cung. Nhitng két qua
tinh toan cho thiy ring dé twong duong véi nhitng
ving liéu lrong ma hé MLC tao ra thi phai can sé
lugng nhiéu trudng chiéu nguyén t6 (segment).
Thoi gian phét tia twong ting véi sb cac segment [1].

Trong thyc té img dung trén 1am sang, chung toi
da tién hanh didu tri mot sb loai ung thu (vom hong,
amygdale, thanh quan, truc trang, tuyén tién liét, cd
tir cung...) bang k¥ thuat VMAT va so sanh két qua
clia VMAT véi 3-D CRT. Néi chung, két qua khao
sat.trén DVH cho thiy ring liu dugc phén bd &
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PTV t8i wu va céc t6 chirc nguy cép dugc bao vé
t6t hon.

VMAT la mgt ky thudt sir dung quy trinh 1ap
ké hoach nghich dao ma & dé, cac hinh dang ctua
trudng nguyén t6 va trong sé twong ddi cua lidu
lugng tai timg segment s& dugc lam t8i wu mot
cach tu dong.

Sau khi lya chon cac thong sb vé cac goc chim
tia va diém dong tAm thi sy phan bé liéu lugng cu thé
clia cac chiim tia nguyén té twong img s& dugc thuc
hién qua phin mém may tinh. Céc thujt toan dugc
thyc hién qua nguyén 1y tich chap. Vi chuyén dong -
ciia cac MLC 1a lién tuc nén cé thé tao ra nhiing
chlm tia véi kich thuéc tuy y. Qua trinh t8i wu hoa
duogc thuc hién mot cach déng thoi va lién tuc.

Sau mdi vj tri cia MLC thay ddi thi lidu lugng
s& duoc kiém tra dé xé4c dinh xem c6 thoa man véi
gi6i han cua liéu lugng dugc phat ra hay khong. Dé
tranh truong hop @9 md cia MLC ¢6 kich thude qua
nhd, chung t6i thudng chon cac gidi han phu hop.

Céc két qua tinh toan cho tirng bénh nhéan cy
thé sau d6 s& phai qua budc do liéu kiém tra trén
phantom bing phuwong phap do lidu tuyét dbi voi
phan mém verisoft, budng ion hoa OCTAVIUS va
phantom c6 céu tric vat cht twong duong mo.

Quy trinh xa tri didu bién liu theo thé tich
(g6m 4 bude co ban)

Thong tin giai phiu khéi u

Xac dinh cic yung thé tich lién quan.
Lap ke hoach ao...

v

Po lidu kiém tra trudc didu tri -QA

v

Cone beam CT va thuc hién diéu tri

Buée 1. Xdc dinh thong tin gidi phdu khoi u
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Diu tién 1a sir dung nhiing cong cu c¢b dinh bénh
nhan. Viéc dinh vi va cd dinh bénh nhén trong ky
thudt VMAT cang tré nén quan trong hon, boi 18 vi
tri, tu thé cia bénh nhén lién quan dén sy chénh l1éch
lidu hrong ngay trong thé tich u va gitra thé tich u
véi cac td chirc nguy cép lién k&. Mot khi bénh nhan
da & vi tri diéu tri thi c4c thong tin giai phiu yéu cdu
gibng nhu khi chup CT mé phéng. Viéc can lam tiép
theo Ia phéc thao ciu tric giai phiu, gdm (céc) thé
tich bia va céc tb chirc lién ké.

Bwére 2. Ldp ké hoach

Nhitng théng s6 vé& khdi u, vé nhitng gidi han
dudng bién nay sau d6 s& dugc nap vao hé thong lap
ké hoach diéu trj (TPS) dé phéc thao theo yéu ciu
vé phan b liéu luong tai thé tich bia va gi6i han lidu
lwong tai cac té chirc nguy cép.

Lép ké hoach nghich dao, may tinh s& x4c dinh
bing cach nao d6 dé dat dwoc su phén bd lidu luong
mot cach tdi wu nhAt.

Truyén thong tin céc dir liéu dén hé théng
Mosaid, tir ddy moi thong tin ciia bénh nhan duoc
thiét Iap rdi chuyén sang may diéu tri.

Buérc 3.Do liéu kiém tra trude diéu tri

Khi mt ké hoach t6i wu ho da durgc hoan thién
ching t6i s& 14p mot ké hoach QA trén bénh nhan
do.Sau dé toan bd thong tin s& dugc chuyén dén
phan mém chuyén dung verisoft. Viéc kiém tra lidu
luong trude diéu tri chung t6i ding budng ion hoa
dé do so sanh véi nhitng gi da tinh toan trong quy
trinh 1ap ké hoach. Két qua tinh ton va do phit hop
V@i nhau hogc sai khéc chi trong giéi han 5% la
chép nhén duoc.

Buwéc 4.Cone Beam CT va thuec hién diéu tri

Sau khi do liéu kiém tra da dat duoc, tién hanh
diéu tri cho bénh nhan. Truée khi didu tri, ching
t6i tién hanh chup cone beam kiém tra lai vi tri cia
bénh nhan xem c6 trung véi vi tri lic chup CT md
phong ban dau bai thiét bi huéng dan hinh anh XVI
hay IviewGT [2].

Il. CA BENH MINH HQA
Nghién ciru ca bénh (case-study): Trong khudn
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khé béao cio nay, chung t6i chon mét truong hgp
ung thu tryc trang lam vi du minh hoa cho k¥
thuét.

Vé&i m&i mot bénh nhan trude khi xa tri chuing t6i
tién hanh 13p 2 ké hoach:

+Ké hoach 3D CRT thudng quy, 3 tredong chiéu
¢6 dinh G-0, G-90, G-270 '

+ Ké hoach VMAT, than may quay 1 cung 360°.

Bénh nhan da dwogc phiu thuit c6 chi dinh Xa tri
hd trg véi liéu chi dinh 45 Gy, phan lidu 180cGy/
ngay, 25 budi chibu. Trong qué trinh 1ap ké hoach
phai dam bao dat liéu lvong ti wu tai thé tich bia,
dong thoi giam lidu chibu céc td chirc lanh xung
quanh. Chung ti khao sat danh gia lidu phan bd
trén 3 hinh anh tryc giao axial, coronal, sagittal va
béng biéu db thé tich lidu (DVH).

Ca 2 ké hoach déu s dung k§ thuat SAD
(khodng cach ngudn- truc) véi chum photon c6 mirc -
nang lugng 10 MV.

III. KET QUA VA BAN LUAN

3.1. Ké hoach 3D CRT thwing quy

Anh tai tao k¥ thut s§ bidu dién hudng cic
chum tia dén co thé bénh nhan duoc minh hoa trong
hinh 1. C4c ving thé tich thé hién qua mau séc nhu
sau: PTV(mau xanh da trdi), CTV (mau hdng) bang

© quang (mau vang), rudt non (mau xanh 14 ma), dau

xwong dui P (mau cam), dau xuwong dui T (mau xanh
14 cay). Thé tich chiéu xa (TV) bao quanh PTV mot
khoang cach 0.5cm.
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FTY %0 mmeve0

Hinh 2. Biéu dién cdc dwong cong déing liéu.

Céc anh axial, coronal, sagittal biéu dién cac
dudng cong déng lidu trong hink 2. Diém tinh
toan dugc chuidn héa tai trung tim cua trudng
chiéu. Trong ca 3 anh tryc giao mit phing ngang,
mit phing ding doc va mit phing ding ngang:
dudng ddng liéu 4270 cGy (dudng cong duge phu
mau xanh 14 cdy - 95% liéu chi dinh) d bao trim
toan b PTV bao dam yéu ciu dat ra 13 it nhét
cAn dat 95% liéu duge chi dinh vao thé tich chiéu

xa. Diém lidu cao nhét (hotspot) c6 mau vang la
105%, thoa man gidi han liéu xa vao nhan bia
ndm gifta gidi han -5% va +5% ciia liéu dugc chi
dinh tai diém chuén tinh todn. Trong ké hoach xa
trj nay, liéu xa vao cac co quan nguy cp lan lugt
nhu sau: bang quang 3782 cGy, rudt non 2337
cGy, dau xuong dui T2929 cGy, dau xuong dui P
2882 cGy. (Biéu do 1a).

s

e | 0 smessage @ 23mg e screnn XiO ":Izq’nmu

Biéu dé 1a. DVH cia ké hoach 3D CRT thuong quy
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3.2. Ké hoach VMAT

K& hoach VMAT twong ty liéu chi dinh gidng
nhu k& hoach trudng chiéu c¢b dinh. Tuy nhién 13p
ké hoach nghich d4o, cong viéc 1ap ké hoach cua ky
su vat Iy mat nhidu thoi gian hon. Két qua cho thiy

lidu xa vao céc co quan nguy cAp nhu sau: bang quang
3109 Gy, rudt non 2108cGy, dau xwong dui T 1468
¢Gy, dau xwong dui P 1584 cGy. R3 rang cac t6 chirc
nguy cp & ké hoach VMAT nhan lidu xa it hon so véi
Ké hoach 3D CRT thudng quy. (Biéu dé 1b).

¢

Total Volume DVH

3000
Pose (¢Gy)

Hinh 2. Puong déng liéu dwoc thé hién trén cdc mdt phéing truc giao
Tir bidu db 1a bidu thi DVH ctia ké hoach xa trj 3D CRT thudng quy, ta c6 bang 1-tém tit lidu khéi ROIs
(regions of interest) ctia ké hoach xa tri 3D CRT thudng quy.

Co quan !’h?\n Liéu hap Trung binh(cGy) | D, hodcD
tram(%) thu(cGy) (cGy)
| 100 1367 |
Bang quang 50 4320 3782 4500
10 4467
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100 152 :
Rudt non 50 1995 2337 4500
10 4325
100 339
Piu xwong dui P 50 3332 2882 4500
10 3470
A . 100 334
Pau xwong dui T
_ 50 3326 - 2929 4500 -
10 3446
100 4183
CTV 50 4560 4562 4500
10 4687
100 4090
PTV 50 4544 4542 4500
10 4687

Tir biéu dd 1b biéu thi DVH cua ké hoach xa tri VMAT, ta c6 bang 2- tém tit liéu khéi ROISs (regions of
interest) ciia ké hoach xa tri VMAT

Co quan Phén Liéu hip Trung binh(cGy) | D, hodcD
tram(%) thu(cGy) (cGy)
100 1425 ‘
Bing quang 50 3083 3109 4500
10 4141
| 100 718
Rudt non 50 2743 2108 4500
10 3946
100 723 ~
Piu xwong dii P 50 1583 1584 4500
10 2014
Piu xwong dui T 1 >2
50 1388 1468 4500
10 2198 |
100 4250
CTV 50 4420 4550 4500
10 4550
100 4133 .
PTV 50 4420 _ 4410 4500
‘ 10 4500
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Khao sat bang 1 va bang 2 cho thiy, céc t& chirc nguy cp 1an can déu nhan mét luong lidu xa & mitc an
toan, thép hon liéu gi6i han D, cia chung. Hon thé niva, trong ké hoach VMAT cc t chirc nguy cAp nhan
lidu xa thap hon so v&i ké hoach xa 3D CRT thuong quy.
Bang 3: So sdnh liéu hdp thu cdc té chikc nguy cdp ciia 2 ké hoach

T4 chic Bang quang Ruétnon | Pauxwong dui | Pauxwong dui T
, Nguy cap (cGy) (cGy) P (cGy)
Keé hoach (cGy)
3D CRT 3782 2337 2882 2929
VMAT 3109 2108 1584 1468

K§ thuat VMAT may phat xa lién tuc trong khi
than may (va chum tia) quay xung quanh bénh nhén.
K¥ thuit VMAT huéng chum tia di qua vung da va
céc t6 chirc lanh xung quanh tao ra mot ving dién
tich chiéu rong nhung lidu xa thép, con vai ki thuat
chiéu 3D CRT thi huéng chim tia di qua tao ra ving
dién tich chiéu nho nhung phai nhén lidu xa cao.

IV. PO QA KIEM TRA LIEU KE HOACH
Cac nha xa tri van chi c6 thé quan tam dén do
chinh x4c v& mit toan hoc cua lidu luong ma thuc
chét khong biét duogc liéu lwgng d6 di vao td chirc

V. CONE BEAM CT

Dé xem xét vi tri bénh nhan c¢6 gidng nhu trong
lac chup CT mé phéng lap ké hoach hay khong,
ching t3i tién hanh 1am cone beam CT truée diéu
tri. Sir dung thiét bj huéng dan hinh anh XVI hay la
IviewGT dé chup kiém tra, sau khi Bac si hoan tat
kiém tra moi théng tin dugc chuyén lai phin mém
Mosaid. Tai ddy moi thong tin dugc kiém tra va
chuyén dén may gia téc @8 thuc hién diéu tri.
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khdi u nhur thé nao.
Po kiém tra lidu truéc khi diéu tri 1a rét quan
trong, két qua do s& cho bac si xa tri biét duge liu

. bénh nhan nhén dugc c giéng nhu khi 1am ké hoach

diéu trj hay khong.

Ching t6i st dung thiét bi do OCTAVIUS,
phantom c6 céu tric vat chit twong duong md va
phin mém Verisoft dé thuc hién phép do.

Két qua do lidu & méy gia toc phat ra dat dugc
96,6% gén nhu lidu trong ké hoach d3 duogc lap. Sai
léch giita may phat lidu va ké hoach dugc lap chi la
3,4%. Pay 1a két qua rét ly tuong.
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VL. KET LUAN

Budgc diu nghién ctru tng dung Ky thuat VMAT
trong xa tri mot s6 bénh ung thu, cho théy k¥ thuat
nay c6 nhiéu uu nhuge diém sau:

« Két qua diéu tri vuot troi, dam bao dat lidu xa
du kién vao khdi u, giam lidu cho cac tb chirc lanh
xung quasi 14 hon hén so véi phuong phap xa tri
thong thu-ug (3D CRT).

« Sai =~ cifta 1idu luwong tinh toan va do kiém

tra luén ndm trong gidi han cho phép (Pat trén
95%) "

« Thoi gian diéu tri nhanh hon tao cho bénh nhan
cam giac dé chiju trong qua trinh diéu tri.

« An toan va chinh x4c trong xa tri.

« Cii thién chat luong sdng tot hon cho bénh nhén.

« M4t nhiéu thoi gian hon trong viéc 1ap ké hoach
xa tri.

* Chi phi diéu, tri cao.
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