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TOM TAT

Muc tiéu: Nghién ctru so sanh, dénh gié sw khéc biét cua phén bé liéu va céc dac trung vét ly trén
céc ké hoach diéu tri str dung ky thuét xa tri theo hinh dang khéi u (Three Dimension Conformal Radiation
Therapy - 3DCRT), xa tri diéu bién liéu (Intensity Modulated Radiation Therapy - IMRT) va diéu bién thé
tich cung tron (Volumetric Modulated Arc Therapy - VMAT) trong diéu tri ung thu phéi st dung xa tri 1ap thé
dinh vij than (Stereotactic Body Radiation Therapy-SBRT).

Phwong phdp: D liéu CT mé phdng (4DCT) cta 9 bénh nhan ung thw phéi da duoc diéu tri SBRT
trén may gia téc xa tri tuyén tinh TrueBeam STx duoc str dung lai dé Iap ké hoach trén phdn mém Eclipse
v13.6. Céc thé tich diéu tri va céc co quan lanh xung quanh duoc xac dinh & pha trung binh. Tién hanh lap
ké hoach bang céc ky thuat 3D-CRT, IMRT va VMAT véi liéu ké 48Gy trong 4 phan liéu. Téi wu héa cac
ké hoach dura trén tiéu chuan theo huéng ddn RTOG 0915[1]then by primary tumor control for each arm.
Thirty-four Gy emerged as the least toxic yet equally efficacious regimen. Herein, we update those results
with long-term follow-up. Purpose/Objective(s. So sanh phéan bé liéu trén co quan lanh theo gidn db phan
bé lidu va thé tich (DVH) va céc chi s6 chi sé tuong thich liéu (Conformity Index-Cl), chi sé suy gidm liéu
(Gradient Index - Gl), chi s6 dong nhét ctia sw phan bé liéu (Homogeneity Index - HI), MU (Monitor Unit)
gitka 3 ky thuat.

Két qua: Nghién ciru cho thdy VMAT va IMRT cé dé bao ph thé tich Cl tét hon so véi 3D-CRT (p<0,01),
gidm liéu phéi dang ké & V5 (p<0,05). VMAT céi thién liéu da t&i 23% so véi 3D-CRT (p<0,05) va 20% so
v6i IMRT (p<0,05). Tuy nhién, 3D-CRT lai c6 Ioi thé khi c6 lvong MU thép hon nhiéu so véi VMAT va IMRT.
Khéng c6 khéac biét c6 y nghia trén céc co quan lanh nhuw tim, thuc quén, tuy séng, xuong suon. Két luan:
Ky thuat VMAT gitp céi thién dé bao phu Cl 1én thé tich diéu tri va gidm dang ké liéu phéi V5 so véi 2 ky
thuat IMRT va 3D-CRT.
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(IMRT) and Volumetric Modulated Arc Therapy (VMAT) techniques in the treatment of lung cancer using
Stereotactic Body Radiation Therapy (SBRT).

Materials and method: 9 lung cancer patients who previously underwent with SBRT using VMAT
on TrueBeam STx linear accelerator were selected. Average CT obtained from 4 Dimension Computed
Tomography Simulation (4D-CT) of patients were used to plan on Eclipse v13.6 by 3D-CRT, IMRT, and
VMAT (CP and NCP) techniques. The prescription dose 48Gy in 4 was delivered for the Planning Target
Volume (PTV). All plans were optimized and evaluated based on the criteria in RTOG 0915 [1]. The dose
distribution of OARs in DVH (Dose Volume Histogram) and the targets at Conformity Index (Cl), Gradient
Index (Gl), Homogeneity Index (HI), Monitor Unit (MU) were used to comparing between conformal and
modulated techniques.

Results: Using VMAT and IMRT, the volume conformity was better than 3D-CRT(p<0,01), reduced
significant lung dose at V5 (p<0,05). VMAT improved skin dose (23%) than 3D-CRT and IMRT. However,
3D-CRT have much lower MU number than VMAT and IMRT techniques. There were no significant

differences in OARs such as the heart, esophagus, spinal cord, chest wall.
Conclusions: VMAT improves the treatment volume coverage and significantly reduces the lung dose

volume at V5 than 3D-CRT and IMRT techniques.

Keyword: SBRT, 3D-CRT, IMRT, VMAT, ung thw phéi, lung cancer.

I. MO DAU

Ung thu phdi 1a mot trong nhing can bénh chiém
ti 1¢ tr vong cao nhét trén thé gi¢i ¢ ca nam va nir
[2]. P6i v6i ung thu phdi khong té bao nho giai
doan déau (I-IT), phau thuat 14 lya chon dAu tién. Tuy
nhién, voi nhitg bénh nhan ung thu phdi giai doan
som c6 cac bénh 1y kém theo nhu rdi loan chirc ning
tim, dai thao duong hay tudi cao kha ning phuc hdi
kém thi xa tri lap thé dinh vi than 1a mot lwa chon
phtt hop va can thiét [3] volumetric-modulated arc
therapy (VMAT).

K¥ thuat xa tri lap thé dinh vi than (Stereotactic
body radiation therapy — SBRT) la mot phuong
phap diéu tri mo1, voi do chinh xac cao, dua mot
lidu birc xa cao t6i thé tich khéi u nho va c6 bién
duoc xéac dinh rd, sb phan liéu ¢6 thé tir 1 dén 5
phan lidu [4], [5]. Do vi tri xa trj 14p thé dinh vi
than vao phdi dic biét gan cic co quan nguy cip
nhu tim, dong mach chu phoi, xwong sudn nén yéu
cau kha ning giam liéu nhanh dam bao lidu cao tai
khéi u va dam bao liéu gidi han cho cic co quan
lanh, tranh cac tac dung phu sém va mudn. Hién
nay, trén thé gioi, cac k¥ thut xa tri nhu 3D-CRT
(Three Dimension Conformal Radiation Therapy),
IMRT (Intensity Modulated Radiation Therapy) hay
VMAT (Volumetric Modulated Arc Therapy) da
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dugc ap dung trong xa tri lap thé dinh vi than, mdi
k¥ thuat déu c6 nhitng wu, nhuoc diém riéng.

Tu nam 2018, tai Bénh vién TWQD 108, cac ca
c6 chi dinh xa tri lap thé dinh vi than thuong su
dung k¥ thuat VMAT dé dicu tri trén hé thong may
gia tbc TrueBeam STx. Trong d6 c¢6 9 ca ung thu
phéi giai doan sém c6 chi dinh xa phau dinh vi than.
Bio céo dé cap dén so sanh ky thuat 3D-CRT, IMRT
va VMAT trong xa trj 1ap thé dinh vi than duya trén
cac tiéu chi: Phan bb lidu PTV, cic co quan nguy
cap (Organ at risk), chi sb CI (Conformity index),
chi s6 HI (Homogeneity index), GI (Gradien index),
MU (Monitor unit), V5, V10, V20 & phéi dugc sir
dung dé danh gia chat luong cac ké hoach.

I1. POI TUQNG VA PHUONG PHAP

9 bénh nhan ung thu phdi giai doan dau (/1) da
duoc diéu trj xa tri lap thé dinh vi than. Cac ké hoach
dura vao diéu tri duoc 1ap bang k¥ thuat VMAT. Sau
khi c6 chi dinh xa tri 1ap thé dinh vi than, bénh nhan
dugc tién hanh chup mé phong 4 chidu (4DCT) trén
may CT chuyén dung cho xa tri (GE 580 RT 16 lat).
Tin hi€u tho ctia bénh nhan dugc ghi nhan béng hé
thong RGSC (Respiratory Gating for Scanners).
Do day lat cit 1,25 mm duoc sir dung xung quanh

khu vuc quan tam va tat ca cac cau tric quan trong.
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Bénh nhén ¢ dinh bang vaclok trong tu thé nim

ngira v6i hai canh tay dat trén dau.

Hinh 1: Bénh nhan duoc c6 dinh bc%ng Vaclok
va tién hanh chup mé phong 4 chiéu (4DCT)
trén may CT GE 580 RT tai Bénh vién
Trung wong quan doi 108.

K& hoach diéu tri

Tt ca cac ké hoach déu dua vé lidu 48 Gy trong
4 phan liéu [6]. Cac bénh nhan di duoc didu trj trén
may TrueBeam STx voi ké hoach dugc lap trén
phan mém Eclipse version 13.6 Varian bing k¥
thuat VMAT. Lap lai ké hoach diéu tri bang ky thut
3D-CRT va IMRT trén ciing phan mém va hé thong
may gia toc tuyén tinh xa tri TrueBeam STx.

3D-CRT
BO tri tir 7 - 9 trudng photon nang lugng tir 6MV

- 1I0MV tuy chinh cho ting bénh nhan dua trén vi
tri khéi u va cac OARs [7]. Cac truong chiéu cach
nhau tir 30 - 40 d6 va khong c6 cip trudng chidu nao
d6i xing. Cac ngam (Jaws) va bo chuan tryc da 14
(Multileaf collimator - MLC) dugc mé bién theo thé
tich diéu tri (Planning target volume - PTV) [8]. Tbi
wu hoa thu cong (dit wegde, diéu chinh trong s6) dé
dap tng tat ca cac muc tiéu vé lidu cua khéi u va co
quan lanh dya trén tiéu chudn theo huéng dan ciia
RTOG 0915 [1]. Tat ca cac ké hoach 3D-CRT tinh
toan trén phan mém Eclipse v13.6 bang thuit toan
AAA (Anisotropic Analytical Algorithm).
IMRT
B6 tri tir 7-9 trudng photon 6MV-10MV phén bd
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khong d6i nhau [9]. Pua cac thong sb dau ra, tdi wu
hoé ké hoach ngugc trén phin mém Eclipse version
13.6 dé c6 két qua tt nhat dap mg tat ca cac tidu chi
theo hudng dan RTOG 0915 [1].

VMAT

K& hoach xa trj ciia cic bénh nhan duoc lap
bang k¥ thuat VMAT gom 2 -3 ban cung, c¢6 quay
collimator va gantry dé tranh téi da cac co quan nguy
cap. Nang luong sir dung 1a chum photon khong loc
phang 6FFF - 10FFF. Piéu chinh cac trong sd, cac
muc ti€u va gioi han lidu cua khéi u va co quan lanh
dé t6i uu hoa ké hoach. Trong qua trinh t6i wu hoa
VMAT, liéu vao thé tich diéu tri thuong dwoc dit
cao hon 3% - 7% so véi lidu chi dinh, liéu vao OAR
tuan tha theo tiéu chuan RTOG 0915 [1].

Hinh 2: Cach ddt truong chiéu cia 3 ky thudgt:
a) 3D-CRT b) IMRT ¢) VMAT
Panh gia ké hoach
Phén bd liéu trén thé tich diéu tri: Panh gia
va so sanh 3 k¥ thuat theo cac tiéu chi vé phan b

liéu trén PTV bang cach xac dinh cic ving thé tich
(cm3) PTV nhan liéu it nhat 95% (VPTV95), 100%
(VPTV100) lidu chi dinh bao phu t6i thiéu 95% thé
tich, 99% thé tich phai nhan tdi thiéu 90% liéu ké
(RTOG 0915). Piém lidu cao (Hot spots) phai nam
trong PTV, dudong dong liéu D2cm khong nam ngoai
thétich PTV m¢ bién 2cm (PTV+2cm) theo moi
hudéng. Buong D2cm duoc chon theo bang 1. Dya
vao gian d6 phan bé lidu va thé tich (Dose Volume

Histogram - DVH) dé d4nh gia ké hoach theo RTOG
0195[1].
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Bang 1: Tiéu chi danh gia cac chi 56 CI, GL, D2cm, V20 phéi theo thé tich diéu tri [1]

.| Til¢ giira thé tich Phin trim thé tich
Lt the tich mhan | = o 50% lidu | Duong dongliéu | Phoi nhin lidu 20
lieu ke so voi the A s LR gr G
, ké so voi the tich D2cm (%) y
tich PTV PTV .
Thé tich diéu Vi (%)
tri PTV (cc) Sai léch Sai léch Sai léch Sai léch
Chép Chép Ch‘flp Cha
Dat nhan Dat nhan Pat nhan Dat N P
. : . : : nhan dugc
dugc dugc dugec : :

1,8 <1,2 <L,5 <5,9 <75 <50,0 <57,0 <10 <15
3.8 <1,2 <1,5 <5,5 <6,5 <50,0 <57,0 <10 <15
7,4 <1,2 <1,5 <5,1 <6,0 <50,0 <58,0 <10 <15
13,2 <1,2 <1L,5 <4,7 <5,8 <50,0 <58,0 <10 <15
22,0 <1,2 <L,5 <4,5 <5,5 <54,0 <63,0 <10 <15
34,0 <1,2 <L,5 <43 <53 <58,0 <68,0 <10 <15
50,0 <1,2 <L,5 <4.,0 <5,0 <62,0 <77,0 <10 <15
70,0 <1,2 <L,5 <3,5 <4.8 <66,0 <86,0 <10 <15
95,0 <1,2 <1L,5 <33 <44 <70,0 <89,0 <10 <15
126,0 <1,2 <1,5 <3,1 <4,0 <73,0 <91,0 <10 <15
163,0 <1,2 <L,5 <29 <3,7 <70,0 <94,0 <10 <15

Cic co quan nguy cip

« Thé tich liéu tich lily ctia cac co quan nguy cap
nam ngoai thé tich diéu tri nhan liéu 16n hon 105%
(>105%) khong vuot quéa 15% thé tich diéu tri PTV.

« Theo huéng dan RTOG 0915 [1] thé tich phoi
nhan liéu 20Gy (V20) phai nho hon 10 % thé tich

phoi dé giam nguy co dan dén cac bién chiing vé

phéi, cac thé tich phdi nhan liéu 5Gy, 10 Gy(V3,
V10) cang nho cang tot.

« Liéu t6i da (Dmax) tai cdc co quan nguy cip
(tim, phéi, xuong suon, tuy séng, da, da day, thuc
quan) theo hudng dan cia RTOG 0915 [1] duoc dua
ra trong bang 2.

Bdng 2: Liéu toi da cho cdc co quan nguy cdp [1]

OAR Thé tich (cc) | Liéu tbi da (Gy) | Liéu diém t6i da (Gy)

Tay sing S0 e 136Gy 26 Gy

Tim <15cc 28 Gy 34 Gy

Thue quan <Scc 18,8 Gy 27,2 Gy

Pong mach chii phoi <10 cc 43 Gy 49 Gy

Xwong sudon <l cc 32 Gy 40 Gy

Da <10 cc 33,2 Gy 36 Gy

Da day <10 cc 17,6 Gy 27,2 Gy

Phoi ddi di¢n 1500 cc 11,6 Gy
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Chi s6 twong thich liéu (Conformality Index - CI): Dic trung cho mirc d6 bao phu dong déu cia lidu
trong thé tich didu tri.

* Theo RTOG (1993)[10], [11: Cl 406 = il

Trong d6: PIV (Prescription isodose Volumygzv Thé tich liéu chi dinh

TV (Target volume): Thé tich bia chiéu xa

Gi4 tri ciia CI nam trong khoang 1,0 + 2,0 nghia 1a mtrc do dong liéu theo thé tich ving duoc chi dinh 1a
dat, néu gia tri CI thudc khoang 0,9 + 1,0 hoac 2,0 + 3,5 1a chép nhén dugc, cac gia tri CI nho hon 0,9 hoac
vuot qua 3.5 1a khong dat. Toi wu nhit ciia gia tri CI trong khoang tir 0.9 dén 1,2.

« Theo Paddick dua ra trong tap chi vé phiu thuét than kinh s 105 nam 2006 [11] thi ¢6 tinh dén sy
giao nhau giita 7V, va TV, cho phép danh gia vé do dong liéu cua khdi u theo liéu chi dinh. Khi d6 chi
s6 CI duoc dinh nghia bang:

Paddick

2
CI _ (TVPIV) — TVPIV % TVPIV
Paddick TV x PIV v — PIV

Trong d6: PIV: Thé tich nhén liéu chi dinh.
TV: Thé tich bia.
TV, : Vung thé tich bia dugc bao phii bsi lidu chi dinh.

PIV

: Panh gia gia tri khdi u nhan liéu.

——HV . Panh gia gi tri co quan lanh chiu lidu.
PIV

5 TV, TV,
Gia tri ly twong CI=1 khi dong thoi —22% = 2 =
v PIV

boi lidu chi dinh.

Chi s6 dong nhit cia sy phan bo litu (Homogeneity Index - HI): cho thdy muc d6 dong déu trong

1 nghia 1a thé tich khéi u dugc bao phii hoan toan

phan b liéu & thé tich diéu tri.
« Chi s6 HI dugc Shaw dinh nghia bang cong thirc:
D

HI =%
D,

Trong d(’;):S/ODS% Liéu tai 5% thé tich cta PTV.

D,,, Liéu tai 5% thé tich ctia PTV.

Gia tri Iy twong HI=1, cho thay sy dong déu hoan toan & thé tich diéu tri.

Chi s6 suy giam liéu (Gradient Index - GI): cho thiy sy giam liéu cho cac m6 lanh ¢ xung quanh ving
thé tich diéu tri. Chi sb nay rat quan trong khi diéu tri cac khéi u & gin cc co quan quan trong.

« Theo Paddick (2006) [11]: 7 = £V rar

Trong d6: PIV
PIV, - 1a thé tich bao boi duong dong
liéu 50%.
PIV 1a thé tich liéu chi dinh.
MU (Monitor unit)
MU la don vi sir dung dé do lidu birc xa phét ra ciia may gia toc tuyén tinh LINAC. 1 MU tuong tng

v6i mot luong dién tich ghi nhan dugc tir budng ion hoa gin & ddu may gia téc twong tmg voi lidu hap
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thu 1 ¢Gy trong phantom nudc tai didu kién tham
chiéu. didu kién tham chiéu duoc do tai khoang
cach SAD la 100 cm ¢ d6 sau twong tng D

truong chiéu kich thude 10 x10 cm? [12].

III. KET QUA
Céc bénh nhan tham gia nghién ctru gdm 6 nam,
3 nit v6i d6 tudi tir 54 dén 77 tudi (d6 tudi trung binh
13 66 + 10 tudi), co thé tich khéi u PTV 16n nhét 1a
61,53 cm?, nho nhit 1a 7,6 cm?, (thé tich khdiu trung
binh 13 28,6 + 32,93 cm?). V] tri khdi u cha yéu tap
trung & phia trén phdi trai va gitra phdi trai.

Bang 3: Thong ké s6 liéu bénh nhan tham gia nghién ciru.

STT Gio6i tinh Nim sinh Thé tich khdi u (cm®) Vi tri khéi u
1 Nam 1947 7,6 Phia trén phdi phai
2 Nam 1965 24,6 Phia trén phdi phai
3 Nam 1951 17,69 Phia trén phoi trai
4 Nir 1950 15,08 Phia trén phdi phai
5 Nit 1949 35,7 Giira phdi trai
6 Nam 1958 10,1 Phia trén phoi trai
7 Nam 1953 44,9 Giita phoi trai
8 Nam 1947 61,53 Gitta phdi trai
9 Nir 1942 40,6 Phia trén phoi trai

bic trung lidu trén thé tich diéu tri

Tat ca cac ké hoach SBRT ung thu phoi trong nghién ctru déu dam bao tiéu chi 95% thé tich diéu trj nhan

duoc 100% liéu chi dinh. Két qua so sanh dac trung lidu dya trén cac chi sb CI, GI, HI gitra cac ky thuat
3D-CRT, IMRT, VMAT dugc trinh bay theo gia tri trung binh trong bang 4, sir dung phuong phap kiém
dinh thong ké t-test va p-value dé danh gia do sai khac giita cac gia tri trung binh ctia cac phwong thirc, gia

tri p<0,05 duoc coi la co y nghia.

Bang 4: Két qua so sanh dic trung liéu ciia khoi u va liéu co quan nguy cdp
gitta ky thudt 3D-CRT, IMRT va VMAT.

p-value p-value p-value
Chi so 3DCRT IMRT VMAT | 3DCRT so vo6i | 3DCRT so véoi | VMAT so voi
IMRT VMAT IMRT
CI 1,22+0,08 | 1,00+£0,03 | 0,98+0,03 <0,01 <0,01 0,67
Paddick CI 0,7£0,06 | 0,85+0,04 | 0,87+0,05 <0,01 <0,01 0,47
HI 1,40+0,1 | 1,284+0,09 | 1,36+0,08 <0,05 0,46 0.056
GI 4,6£0,69 | 3,90+0,59 | 3,70+0,53 <0,01 <0,01 0,47
MU 2328+285 | 3349+786 | 4109+775 <0,05 <0,05 0,06

Két qua ctia nghién ctru cho thay chi s6 CI theo RTOG cua ki thuat IMRT (1,00 + 0,03), VMAT (0,98 +
0,03) gan twong dwong nhau va nam trong khoang gié trj tdi wu (0,9 — 1,2). Chi s6 CI cua ky thuat 3D-CRT
(1,22+0,08) ndm ngoai khoang ti wu. Két qua ctia nghién ctru twong ty véi két qua chi s CI trong nghién
ciru cua Rauschenbach va cong su: 3D-CRT (1,16 +0,12), VMAT (1,14 £ 0,06)[3]volumetric-modulated
arc therapy (VMAT, va ciing twong tu két qua chi s6 CI trong nghién ciru ctia Ashleigh Weyh va cong su

IMRT (1,36 + 2,9), VMAT (1,29 + 2,2).
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16
14
1.2

1 “m — = 3DCRT
08 - — — — — — — — — -

06 |- — — — — — — — — -

oa - _ _ _ - — — - - —  =VMAT

= IMRT

02 — — — — — — — — -

1 2 3 4 5 =1 7 8 9

Hinh 3: Két qua so sanh chi sé CI giita 3 ky thudt 3D-CRT, IMRT, VMAT

Theo hinh 3, Chi s6 CI theo RTOG cua k§ thuat 3D-CRT cao hon so v&i cac ky thuat didu bién liéu, dic
biét & cac bénh nhén sb 1, 2, 4, 6, 9 ing voi bénh nhan ¢o vi tri khdi u ndm tai thily trén cta phdi va thé
tich diéu tri nho (< 41 cm?), cho thiy thé tich co quan lanh xung quanh PTV nhén liéu chi dinh ctia ky thuat
3D-CRT 16n hon cac k¥ thuat khac.

Tuy nhién, chi s6 CI theo Paddick ctia ki thuat 3D-CRT lai thdp hon cac k¥ thuat khac, cho thiy phan
thé tich diéu tri nhan du liéu chi dinh cta k¥ thuat 3D-CRT (0,7+0,06) thap hon dang ké so véi cac ky
thuat IMRT ( 0,85+0,04) va VMAT (0,87+0,05). Do d6, k¥ thuat 3D-CRT khong d¢am bao do bao phu li¢u
va tring khop cua liéu chi dinh trén thé tich diéu tri, gdy anh hudng dén cac co quan nguy cip lién ké.

Chi s6 Gradient index (GI) ciing cho thiy su khac biét dang ké giira cac phuong phép, cu thé gia tri
p-value <0,05 cho thdy VMAT va IMRT cai thién dang ké so véi 3D-CRT. Tuy nhién, gitta VMAT va IMRT
van cho thiy su trong dong trén tit ca cac truong hop.

Gradien index

=3
a4 — — I
T = 3DCRT
2 — — — — — — — — —
= IMRT
o BV MAT
1 2 3 4 5 B 7 38 9
Bé&nh Mhdn

Hinh 4: Két qua so sanh chi s6 GI gitta 3 ky thudt 3D-CRT, IMRT, VMAT.

Trong khi d6 chi s6 HI c6 su khac biét c6 ¥ nghia khi so sanh 3D-CRT va IMRT, gia trj p-value <0,05
cho thy chi sb HI cua IMRT (1,28) t6t hon 3D CRT (1,40). Giita 3D-CRT va VMAT lai cho thay su chénh
1&ch khong 16n, diéu nay duogc thé hién ¢ hinh 5. O da sb cac ké hoach cua cac bénh nhan ung thu phéi, cot
biéu dién chi s6 HI cta ki thuat IMRT thap hon so vai cac ki thuat khac. Tire 1a kha ning nang lidu cao tai
khéi u ciia IMRT thdp hon 3D-CRT va VMAT.
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Hinh 5: Két qua so sanh chi sé HI gitra 3 ky thudt 3D-CRT, IMRT, VMAT.

Trong SBRT ung thu phdi, duong dong lidu
D2cm (%) cho phép danh gia mtic d6 anh huong
ctia ving liéu 50%-80% lidu chi dinh dén céc co
quan lanh xung quanh, giy ra tac dung phu sém
va mudn cho bénh nhan sau diéu tri SBRT. Puong
déng liéu D2cm duoc lya chon tuy theo kich thudc
ctia thé tich diéu tri. Trong nghién ctru, v&i cac khbi
u phdi nam cach thanh nguc > 1 cm c6 thé tich PTV
16n (tir 35-90 cm?) nhu bénh nhan sb 1, 2, 3, 5, 10,
13 thi k¥ thuat 3D-CRT c6 thé thoa mén tiéu chi cho
dudng dong lidu D2cm theo thé tich PTV (hinh 6).
Véi cac khdi u phdi ndm sat thanh nguec thi k§ thuat
3D-CRT khong dat dugc tiéu chi vé duong dong
lidu D2cm (hinh 7).

Hinh 6: Duong dong lieu D2cm cia cdc khoi u
co thé tich diéu tri cach xwong swon trén 1 cm gitta
cac ky thuat. a) 3D-CRT, b) IMRT, ¢) VMAT
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Hinh 7: Dwo‘ng dong liéu D2cm ciia cdc khéi u
co thé tich diéu tri sat xwong swon gitra cac
ky thudt. a) 3D-CRT, b) IMRT, ¢c) VMAT
Vay néu xét riéng dic trung ctia phan bd licu thi
ky thuat diéu bién lidu (IMRT va VMAT) cho mirc
d6 bao phu lidu trén thé tich diéu tri tdt hon so véi

3D-CRT. Trong nghién ctru, cac truong hop khdi u
nam sau trong phdi (cach thanh ngyc trén lcm) va
xa cdy phé quan, xa cac co quan lanh nguy cip nhu
tim, dong mach chu phoi, tuy song c6 thé tich diéu
tri 16n (trén 41cm®) thi k¥ thuat 3D-CRT c6 thé thoa
mén céc tiéu chi danh gia dic trung liéu (CI, GI, HI,
dudng dong liéu D2cm) theo RTOG 0915 [1]

Liéu trén co quan lanh

Két qua so sanh lidu ciia cac co quan nguy cap
gitta cac ky thuat 3D-CRT, IMRT, VMAT trong
SBRT ung thu phdi duoc trinh bay trong bang 5.
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Bdng 5: Két qua so sanh liéu cuwc dai cia cdc co quan nguy cdp giita ky thudt

3D-CRT, IMRT, VMAT trong SBRT ung thw phoi

Liéu gii han cita co quan Ngwdng lidu (¢cGy) | 3DCRT IMRT VMAT
nguy cap

Phoi
Liéu trung binh (cGy) 1160 316487 309490 302493
V5 (%) 14,6,+3,6 14,3434 12,5+3,0
V10 (%) 8,5+2,2 8,742,9 8,442,8
V20 (%) 4,3+1,6 3,941,7 3,7+1,6
Liéu t6i da (cGy)
Tay song 1360 828+273 10204360 695+252
Da 3320 19474307 1885+465 14914262
Dong mach chu phdi 4300 21181859 | 2193+1492 | 2048+1731
Xuong sudn (<lcc) 3200 4553+1877 | 4105+1413 | 3868+1371

Tit ca cac ké hoach déu cho thiy kha ning kiém
soat liéu kha tét & cac co quan nguy cap gan PTV.
Liéu tai thy séng, dong mach chu phéi, Xuong suon,
thuc quan, phdi V10(%) va phoi V20 (%) tai ca 3 ki
thuat da cho thdy su twong dong va dap tmg t6t theo
khuyén cdo RTOG 0915[1]then by primary tumor
control for each arm. Thirty-four Gy emerged as the
least toxic yet equally efficacious regimen. Herein,
we update those results with long-term follow-up.
Purpose/Objective(s. Cting véi d6 tai cac ving thé
tich nhan lidu cao cua phdi (V10, V20) va cac thé
tich phdi lanh ciing khong co sy khac biét giita 3
k¥ thuat. Tuy nhién, tai cac ving thé tich nhén lidu
nho hon nhu V5 (%) lai cho thy su cai thién dang
ké ctia IMRT va VMAT, cu thé VMAT giam thé tich
phdi V5(%) t6i 14,3% voi so voi 3D CRT. VMAT
cai thién liéu da t6i 23% so v6i 3D-CRT (p< 0,05)
va 20% so voi IMRT (p<0,05).

IV. BAN LUAN

Xa tri 1ap thé dinh vi than (SBRT) 1a mét k¥ thut
da va dang 1a lya chon pho bién trong diéu tri ung
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thu phéi, v6i d6 chinh x4c cao, dwa mot liéu birc xa
cao ti thé tich khdi u nhé va cé bién duge xac dinh
13, s6 phan liéu c6 thé tir 1 dén 5 phan liéu.

Trong nghién ctru nay ca 3 k¥ thuat déu co thé
dung tao ra cac ké hoach SBRT phu hop, hau hét cac
OAR dugc loai bo khoi ving liéu cao va dé dang
dap ung céc tiéu chi RTOG 0915 [14]. Tuy nhién,
dbi v6i timg bénh nhan cu thé va timg so so xa tri
khac nhau lya chon k¥ thuat 1ap ké hoach xa phau
dinh vi than ung thu phdi phu hop. Déi véi k thuat
VMAT thi phan 16n cac diém liéu cao déu nam tron
trong PTV, trong khi d6 cac ké hoach sir dung k¥
thuat IMRT va 3D-CRT c6 ton tai kha nhiéu diém
lidu cao doc theo bién PTV hay ngoai PTV, diéu nay
ma giam chét luong ké hoach. Liéu cuc dai trong
cac ké hoach IMRT, 3D-CRT cao hon so véi VMAT.

Nghién ctru ciing chiing minh dugc kha nang bao
phi liéu cao (CI), d6 giam liéu nhanh (GI), d6 dong
nhét trong phan bd liéu (HI) trong SBRT ung thur
phéi. Trong khi d6 ké hoach IMRT cho mirc d6 dong
déu trong phan bd liéu & thé tich diéu tri tot hon dang
ké so voi hai k¥ thuat con lai. Két qua twong dong so
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véi cac nghién ctru khac. SBRT 1a mét ky thuat doi
hoi thoi gian diéu tri dai so v6i xa tri thong thuong
do thiét 1ap ban dau va hudng dan hinh phuc tap.
Khi str dung ca 3 ky thudt déu doi hoi thoi gian dit
bénh nhu nhau. Tuy nhién, do VMAT c6 sut liéu cao
(1400 MU/phut - 6FFF va 2400 MU/phit - 10FFF)
nén lam giam thoi gian diéu tri rat nhiéu [8]new
treatment plans were generated using non-coplanar
3D conformal fields (conf-SBRT. VMAT ciing dugc
chimg minh 1a gitip giam thoi gian diéu tri khi so sanh
v6i IMRT tai cac vi tri khac nhau ctia khéi u[16]. Két
qua tuong dong so voi nghién ciru ciia Ross va cong
st VMAT giam 37% thoi gian diéu tri so véi 3D
CRT [13]modified dynamic conformal arc (MDCA.
Tuy nhién k¥ thuat 3D-CRT vén cho thay lugng MU
can sir dung thip dang ké so vi IMRT hay VMAT.

V. KET LUAN

Bén canh viéc VMAT ¢6 uu diém vé thoi gian
diéu tri thi nghién ciru cling chimg minh duge kha
ning bao phu (CI), do giam liéu sic nét (GI), thé
tich phoi nhan lidu 5Gy (V5) ciing dugc cai thién
dang ké so véi 3D-CRT. Tuy nhién VMAT lai can
lugng MU 16n hon.

Sau khi 1ap lai ké hoach bang 3 k¥ thuat va so
sanh dua trén céc tiéu chi, tir két qua thu dugc dua
ra cac luu y sau khi lap ké hoach:

-Déi voi cac trudng hop SBRT cho ung thu phoi
giai doan som thi VMAT la k¥ thuat tdi wu, theo sau
d6 1a IMRT.

- Dbi voi cac co s didu kién co s& vat chit
khong cho phép thi c6 thé sir dung k¥ thuat IMRT
thay cho VMAT.
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