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TOM TAT

Xa trj diéu bién cuong do (IMRT) va xa trj diéu bién liéu theo thé tich khéi u (VMAT) 14 hai k thugt xa
tri hién dai trong thuc hanh Idm sang. Hai ky thuét nay da dwoc thira nhan réng réi va cé thé thuc hién
trén nhiing méy gia téc dugc trang bj hé théng collimator da I4 (MLC). V6i ky thuét IMRT thi hang loat cac
trwong chiéu nhé dugc hinh thanh tir mi hudng ciia chum tia, dé tao ra cac mé hinh liéu luong (cuong do)
phtrc hop. Céc trong sé tuong déi caa liéu lugng trong ting triedng chiéu nguyén té sé duoc lam téi wu hod
trén mbi goc do ciia cham tia. Dé c6 thé trién khai theo hudng d6, ngudi ta da sir dung kha nang téi wu hoé
trirc tiép 0o mé clia collimator, d6i véi ky thuat VMAT ciing tuong i ky thugt IMRT.

Tai Bénh vién TW Hué. Tir thang 3- 2015, ching téi da tién hanh Iap ké hoach d/eu tri mot sé loai benh
ung thw bang hai ky thuat xa trj trén. N6i chung, két qud khdo sat danh gié trén 3 hinh anh truc giao axial,
coronal, sagittal va trén biéu dé thé tich liéu lgng (DVH) Ia rét téi wu. D& khdng dinh do chinh xac cda hai
ky thuat va sy hop ly ctia phén bé liéu lwong tai thé tich bia (TV) cling nhw liéu lrong tai cac té chire lanh
lién ké (OAR),chiing t6i da tién hanh do kiém tra liéu lgng ké hoach d duoc Iap bing phdn mém verisoft, ‘
phantom OCTAVIUS. 4D, thiét bj do liéu Detector 1500 va chup Cone beam CT dé kiém tra hinh &nh vi tri
bénh nhén khi diéu trj béi thiét bj huéng dan hinh dnh XVI hay IviewGT.

Twr khoa: Xa trj diéu bién cudong do, xa tri diéu bién liéu theo thé tich khéi u.

ABSTRACT
COMPARISION CERVICAL CANCER TREATMET BY IMRT AND VMAT
AT HUE CENTRAL HOSPITAL '
Pham Nguyen Tuong’, Le Trong Hung’, Nguyen Thanh Afl,
Nguyen Thi Thanh Lan’, Nguyen Thi Hoang', Nguyen Thj Dieu Anh'.

Intensity Modulated Radiation Therapy (IMRT) and Volumetric Modulated Arc Therapy (VMAT) are two
advanced techniques in clinical radiation oncology practice. These two techniques have been validated by
the availability of multileaf collimators (MLC). With IMRT technique, series of small field shapes are created
to archive from each beam gantry and the MLC 'aperture to form the dose pattern (intensity) complex. The
relative weight of the dosage in each projection element will be. optimized on each beam gantry and the
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So sdnh diéu tri ung thu cd tik cung...

MLC aperture. To perform following this setting up, we utilized direct optimization of collimator aperture, for
VMAT and IMRT also.

At Hue Central Hospital, since March 2015, we have implemented these two techniques for some kind
of cancers. Generally, the result analysed on three image groups consist of axial, coronal, sagittal and dose
volume histogram (DVH) were optimized. To confirm the accuracy of these two techniques and reasonablity
of dose distribution in target volume (TV), as well as dosage of organs at risk (OAR), We performed the
absolute dose measurement plan, which have been established by verisoft dosimetry software, phantom
dedicated system Octavius 4D chamber, Detector 1500 and Cone beam CT has been taken to check the

image position when treating patients with XVI or lviewGT image-guided devices.
Key words: Intensity Modulated Radiation Therapy (IMRT), Volumetric Modulated Arc Therapy (VMAT).

I PAT VAN DE

Muc dich cia xa tri ung thu 1a phan phat mot lidu
xa dugc chi dinh vao thé tich bia ddng thoi giam
thiéu lidu chiéu dén mo lanh xung quanh. Trong
nhiing thap ky qua, nhiéu k¥ thuat tién tién da dugc
phat trién va tmg dung trong thyc hanh 1dm sang dé
khong ngung ning cao chit lugng va hiéu qua cia
xa tri, bao gdm ca k¥ thuat xa tri didu bién cuong do
(IMRT) va xa tri didu bién lidu theo thé tich khdi u
(VMAT). Hai k¥ thuat xa tri nay da duoc thira nhan
rong rdi va ¢6 thé thyc hién trén nhitng méy gia tbc
dugc trang bi hé thong collimator da 14 (MLC) va
phin m&m 1ap k& hoach tién tién. Tuy nhién khong
phai co s& diéu tri ndo ciing dat dugc diéu d6.

Trén co s& may xa tri gia tc da ning Axesse

va phan mém 1ap ké hoach Monaco 5.0 hién c6 tai

Trung tdim Ung budu Bénh vién Trung wong Hué,
ching t6i lya chon va ap dyng hai k§ thuat xa tri
ndy dé ing dung thyc hanh trén 1dm sang cho mot
s6 bénh nhan ung thu nhu Cb tir cung, truc trang,
gan, phéi, ndo va ung thu diu cb. Dé tai nay duoc
thyc hién nhdm muc tiéu: So sanh higu qua cua hai
k§ thuét xa tri IMRT va VMAT.
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IL. POI TUQNG, VAT LIEU VA PHUONG
PHAP
2.1. Péi twgng
- Bao gdm mét s6 cac bénh nhéan ung thw ¢6 chi
dinh xa tri tai Trung tim Ung buéu Bénh vién Trung
uong Hué.
2.2. Vit liéu nghién ciru
- My xa trj gia toc tuyén tinh Elekta AXESSE
va phin mém lap ké hoach diéu tri Monaco 5.0.
- Thi chan khong cb dinh bénh nhan Bodyfit.
- Phin mém verisoft, Thiét bi do lidu Detector
1500, phantom OCTAVIUS 4D.
2.3. Phwong phap nghién citu
Nghlen ctru ca bénh (case-study): Trong khudn
khd béo céo nay, ching tdi chon mdt trudng hop
ung thu ¢ tir cung d& md 1am vi du minh hoa cho
hai k¥ thuat.
V6i mdi mot bénh nhén trude khi xa tri ching toi
tién hanh 1ap 2 ké hoach: ‘
+ Ké hoach xa tri diéu bién cudng do(IMRT)
gdm 7 trudng chibu véi than may 0°. 51°, 102°, 153°,
204°, 255°, 306°
+ K& hoach xa tri didu bién lidu theo thé tich
khdi u (VMAT) véi thdn mdy quay 1 cung 360°
+ Ca hai ké hoach st dung chum photon 6MV
va khoang cach SAD. |
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+ Liéu luong 45Gy, phan lidu 180 cGy/ngay,
25 budi chiéu duge chi dinh vio PTV.

+ Trong qua trinh 14p k& hoach phai dam bao
dat lidu luong t6i vu tai thé tich khi u, d(‘Sng thoi
giam liéu chiéu cac t6 chirc lanh xung quanh. Trén
co s& thé tich bia 1am sang (CTV), thé tich bia lap
k& hoach (PTV) va céc co quan nguy cip da duoc
x4c dinh, chung t6i khéo sat so sanh-va danh gia trén
3 hinh anh tryc giao axial, coronal, sagittal va trén
bidu d thé tich liéu hrong (DVH) ciia 2 ké hoach.

+ Trong xa tri vi€c sir dung nhiing cong cu cb
dinh bénh nhan 13 rit quan trong, & ddy ching t6i sir
dung thi chan khong (Bodyfit) dé cd dinh bénh nhan
viéc dinh v1 va ¢ dinh bénh nhan trong k§ thuat
xa tri hién dai cang trd nén quan trong hon, bdi I&
'vi tri, t thé ctia bénh nhan lién quan dén sy chénh
16ch lidu luong ngay trong thé tich u va céc tb chitc
nguy cép lién ké.

2.4. Quy trinh xa tri (gdm 4 buéc co ban)

Thong tin giai phau khéi u
CT.MRL PET-CT

Y
Xéc dinh cc ving thé tich lién
quan. Lap ke hoach 4o...

\ 4
Do lidu kiém tra trude diéu tri -QA

Y

Cone beam CT va thyc hién
diéu tri

III. KET QUA VA BAN LUAN

- Thyc hanh xa tri yéu cAu khong chi dat lidu tbi
wu vao thé tich diéu tri ma con giam lidu vao céc tb
chirc lanh xung quanh. '

- Céc vung thé tich th hién qua mau sic nhu

sau: PTV (xanh da tr&i), Bang quang (xanh 14 cay),

Rudt non ( xanh ngoc), Pau xwong dui phai ( cam),
PAu xuong dui trai (vang), Truc trang (hdng).

Hinh 2. Cdc ving thé tich thé hién qua cdc mau sdc

3.1. K& hoach xa tri didu bién cwdng dd

(IMRT)

- Trong k¥ thuat IMRT, chum tia dén PTV v&i

7 trudng chiu c6 goc dd khac nhau nham tao ra sy
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phén b6 lidu luong (cudng d6) Ky thuat IMRT c6
kha ndng tao ra sy chénh léch v& liéu lugng ngay
trén mcf)f treong chidu dé tao ra su phan b lidu
lugng theo hinh théi khéi u va giam thiéu lidu lugng
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d6i v6i chc t& chirc lanh lidn k8. Dé dat t6i da lidu lugng trén PTV va giam thidu lidu luong dbi véi cac td
chtrc 1anh lién ké, ky thuat IMRT dugc xem nhu mot phuong phép i uu.

- vy e 38

Hi nh 3 Duong dong liéu dzroc the hién trén cdc mdit phing tryc giao

- IMRT 14 mét k¥ thuét st dung quy trinh ldp ké
hoach nghich dao bai thuét toan Monte carlo.

- Sau khi lya chon céac thong s6 vé lidu luong,
céc gbe chim tia thi sy phan bd liéu lugng cu thé
ctia cac chim tia nguyén t6 twong ting s& dugc thyuc
hién qua phin mém mady tinh. Cac thuit todn dugc
thuc hién qua nguyén 1y tich chap. Vi chuyén dong
ctia cidc MLC 1a lién tuc nén c6 thé tao ra nhiing
chum tia véi kich thude tuy y.

- Trong hinh anh dudng ddng liéu 4275¢Gy
(xanh 1a cay- 95% lidu chi dinh) d4 bao trim toan

bd PTV bao dam yéu ciu dit ra 1a it nhét cin dat
95% lidu dugc chi dinh vao thé tich chiéu-xa. Piém
lidu cao nhét (hofspot) c6 mau d 1a 110%, thoa
man gi6i han lidu xa vio nhan bia nim giita giGi
han +10% va — 5% cua lidu dugc chi dinh. Trong
ké hoach xa tri ndy, lidu xa vao cdc co quan nguy
cép 1an lugt nhu sau: V50 Bang quang 3209¢Gy,
V50 Rudt non 2545cGy, V50 Dau xuong dii phai
793¢Gy, V50 Pau xwong dui trai 733c¢Gy, V50 Truc
tang 3827¢Gy. Tét ca cac td chiic nay phai chiu mot
Héu xa khong cin thiét

3.2, K& hoach xa tri diéu bién lidu theo thé tich khéi u (VMAT)
- Tuong tu k¥ thuat xa tri IMRT, k¥ thudt VMAT c6 kha néng tao ra su chénh Iéch v& liéu luong ngay

trén mdi géc quay ciia than may va d6 ma cia MLC.

Hinh 4: Duong dong liéu dwoc thé hién trén cde mdt phdng truc giao

120
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- Trong hinh 4nh dudng dong lidu 4275 cGy
(xanh 14 ciy 95% liéu chj dinh) da bao tram toan bd
PTV bao dam yéu clu dit ra 1 it nhét cAn dat 95%
lidu dwoc chi dinh vio thé tich chiéu xa. Piém liéu
cao nhit (hotspot) ¢ mau da 13 110%, thod man
gidi han 1idu xa vao nhan bia ndm gitta giéi han +10
va — 5% cua liéu duge chi dinh. Trong k& hoach

xa tri ndy, liéu xa vao cdc co quan nguy cap lan
s g sy

ot xu. & 5 saas g |

lwot nhu sau: V50 Bang quang 2929¢Gy, V50 Rudt
non 2716¢Gy, V50 Péu xuong dui phai 1005¢Gy,
V50 Diu xuong dui trai 930cGy, V50 Truc trang
3504¢Gy.

- So sanh 2 ké hoach d& dugc lap, hinh trén 1a
k¥ thuat IMRT hinh duéi 13 k§ thuat VMAT. Duong
lién DVH la k¥ thuat IMRT, ngét quang la k§ thuat
VMAT.

T

Hinh 5. So sanh phdn b liéu ciia 2 ké hoach

Bang 1. Tom (it liéu khdi ROIs (regions of interest) cua 2 ké hoach xa tri

Lidu hip thu (cGy) Trung binh(cGy) hoic D
Co quan % Pre < gh
IMRT VMAT | IMRT | VMAT | (c¢GY)
100 1292 1512
Bing quang 50 3209 2929 3265 3064 4500
10 4450 4192
100 195 188 ,
Rujt non 50 2545 2716 2500 2554 4500
10 3979 3888
100 2121 2252
Truwe trang 50 3827 3504 3693 3486 - 4500
10 4482 4251
100 | 71 154
Piu xrong diti T 50 733 930 880 955 4590
10 1871 1666
100 77 139 :
Piu xwong dui P 50 793 1005 970 984 4500
10 2065 1630 -
100 4275 4200
PTV 50 4656 4670 4646 4657 4500
10 4739 4790

A 7 N AL LK N 7 A ; A A A A A A A 2 ; 2
Liéu cua PTV la rat toi wu va c4c tO chitc nguy cép lan cdn déu nhan mot lwong li€u xa & mire an toan,

thap hon licu gidi han D, cla ching.
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Bang 2: So sdnh liéu phdt ra cia mdy va thoi gian diéu tri ciia 2 ké hoach

Théng s6 : X
Trudng chiéu nguyén td MU phat ra Thoi gian diéu tri 1 14n
K& hoach
IMRT 203 1133 10 phut
" VMAT 159 1225 5 phut

- Lap ké hoach xa tri VMAT t6n nhiéu thoi gian hon so v6i IMRT.

- K§ thudt IMRT c6 7 trudng chiéu véi 7 gée do than may khéc nhau nén phai tdn thoi gian dé xoay
may, con vé6i k§ thudt VMAT 13 thin may vira xoay quanh bénh nhan vira phat tia. Nho vay, thoi gian cho
mdt 14n xa tri ciia k§ thuat VMAT dwoc rat ngin lai.

PO KIEM TRA LIEU KE HOACH (QA):

- C4c nha xa trj vAn chi c6 thé quan tim dén d6 chinh x4c vé& mit toan hoc ciia lidu lwgng trén phﬁn mém
lap ké hoach ma thuc chét khong biét dugc lidu lrgng d6 di vao t6 chiic khdi u nhu thé nao.
~ -Dbo kiém tra lidu truéc khi didu trj 1a rit quan trong, két qua do s& cho béc s xa tri biét dwoc lidu bénh
" nhan nhan dugc lidu c6 giéng nhu khi 1am ké hoach diéu trj hay khong.
- Két qua do lidu & may gia tSc phat ra dat dugc 98,6%(IMRT), 98%(VMAT).
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Hinh 6. Két qua do liéu phdt ra trén mdy gia toc

CONE BEAM CT:

- Pé xem xét vi tri bénh nhan c6 gidng nhu trong liic chup CT mé phong lap ké hoach hay khéng, ching
t6i tién hanh 1am cone beam CT trudc didu tri. Str dung thiét b huéng dan hinh anh XVI hay 13 IviewGT dé
chup kiém tra, sau khi Béc si hoan tit kiém tra moi thong tin dugc chuyén lai phan mém Mdsaiq. Tai day
moi thdng tin duoc kiém tra va chuyén dén may gia tdc dé thuc hién diéu tri.
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rction refarence polnt = isacenter

AR

Hinh 7: Hinh anh chup Cone beam CT trude khi diéu tri

IV. KET LUAN |

- Ap dung hai k§ thuét xa tri IMRT va VMAT
trong thuc hanh lam sang, cho thiy hai k¥ thuit nay
c6 nhidu wu diém: dam bao dat lidu xa du kién vao
khéi u, giam liéu cho céc tb chirc lanh xung quanh.

- S6 MU phat ra & mdy cia 2 ky thuat xa tri
tuong dwong nhau.

- Trudng chibu nguyén t§ ciia k¥ thut xa tri
VMAT it hon IMRT. ‘

- Thoi gian didu trj 1 1an cta ky thugt VMAT

ngin hon (5 phat) so v6i IMRT(10 phat), cho nén
tao cho bénh nhan cam giac d& chiju trong qua trinh
didu tri.

- Sai sb giita 1idu lwong tinh toan va do kiém tra
ludn ndm trong giéi han cho phép (Pat trén 95%).

- VMAT mét nhiéu thoi gian trong viéc 1ap ké
hoach didu tri.

- An toan va chinh x4c trong xa tri.

- Chi phi didu trj cao.

- Cai thién chat Iwgng sdng t6t hon cho bénh nhan.
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