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Panh gia phan bo liéu téi cac ving thé tich ciia cac ké
hoach xa tri VMAT suw dung chum tia 6MV, 6FFF, 10MV
va 10FFF trong xa tri ung thw co0 tir cung tai Bénh vién K

Evaluating dose distribution to the volume regions of VMAT treatment
plans using 6MV, 6FFF, 10MV and 10FFF beams for cervical cancer
treatment at Hospital K
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Vii Thi L¢, Nguyén Pang Nhat, Po Tuan Anh

Tom tat

Muc tiéu: BDanh gia su phan bé liéu lugng xa tri clia cac ké hoach xa tri VMAT st dung chum tia c6 bo
loc phdng FF va khéng c6 bé loc phdng FFF v6i nang lugng 6MV va 10MV trong diéu tri ung thu ¢é ti
cung. D4i tugng va phuong phdp: Nghién ciru mo ta trén téng s6 15 bénh nhan ung thu ¢ ti cung 6 chi
dinh diéu tri xa tri toan khung chau véi liéu 45 Gy trong 25 budi. Lap cac ké hoach xa tri VMAT st dung
chum tia 6FFF, 10MV, 10FFF. Cac ké hoach dugc lap c6 cung muic nang lugng thi st dung cac ham téi uu
héa va diéu kién giang budc vé phan b liéu giéng nhau. Tién hanh danh gia cac ké hoach xa tri thong
qua biéu do liéu - thé tich DVH, cac chi sé déng dang phan bé liéu Cl, chi s déng nhat liéu HI, s6 MU,
thai gian phat tia BOT va liéu lugng téi co quan lanh OARs. Két qud: Nghién ctiu cho thdy muic dé tuong
déng vé do bao phu liéu tdi vung thé tich PTV d6i véi cadc muc nang lugng. Gia tri liéu trung binh cua
PTV lan lugt la 4409,81 + 29,94cGy; 4407,96 + 25,92cGy; 4409,53 + 26,24cGy va 4411,90 + 26,35cGy déi
vGi cac nhém ké hoach 6MV, 6FFF, TOMV va 10FFF. Déi véi sy dong nhat gitra ké hoach ciing cho thay cé
su tuong déng, chi sé dong nhat HI va d6ng dang phan b6 liéu Cl trung binh lan luot 1a 0,88 va 0,87. Tuy
nhién, cac ké hoach st dung chum tia FFF cho thé tich nhan liéu thap ctia mé lanh thap hon va co y
nghia théng ké so véi cac ké hoach st dung chum tia FF. S6 MU clia céc ké hoach st dung chum tia FFF
(trung binh 1027,87 + 128,13MU va 1141,22 + 159,30MU lan lugt ctia nhém ké hoach 6FFF va 10FFF)
nhiéu hon so véi ké hoach st dung chum tia FF (trung binh 803,14 + 103,09 MU va 737,88 + 71,34 MU
lan lugt ctia nhém ké hoach 6MV va 10MV) nhung thai gian phat tia BOT ngan hon. Thai gian phat tia
trung binh ctia nhom ké hoach 6MV, T0MV lan lugt la 96,38 + 12,36 va 88,55 + 8,56 giay. Thai gian phat
tia cla nhém ké hoach 6FFF, 10FFF chi con 51,39 + 6,41 va 34,24 + 4,78 giay. Két ludn: Cac ké hoach xa tri
ky thuat VMAT cho ung thu ¢6 t& cung st dung chum tia 6MV, 6FFF, 10MV va 10FFF déu dap ung cac
tiéu chi danh gia k& hoach. Phan bé liéu téi cac vung thé tich khong ¢ nhiéu su khac biét gilra cac ké
hoach dugc khao sat, nhung véi cac ké hoach sir dung chum tia FFF thai gian phat tia giam dang ké.

Torkhéa: Chum tia FFF, ung thu cé tir cung, VMAT.
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Summary

Objective: To evaluate the dose distribution of VMAT radiotherapy plans using flattened Filter (FF)
and flattened Filter Free (FFF) beam with 6MV and 10MV energy in the radiotherapy treatment of
cervical cancer. Subject and method: This descriptive study included 15 patients with cervical cancer who
received whole pelvic irradiation with a dose of 45Gy in 25 fractions. VMAT treatment plans were
planned using 6FFF, 10MV, and 10FFF beams. Plans with the same energy level used the same
optimization costfunctions and dose constraints. Treatment plans were evaluated through dose-volume
histogram (DVH), conformity index (Cl), homogeneity index (HI), monitor units (MU), beam-on time
(BOT), and doses to organs-at-risk (OARs). Result: Our results showed similar coverage of the prescribed
dose to the planning target volume (PTV) for all energy levels. The mean dose values of PTV were
4409.81 + 29.94, 4407.96 + 25.92, 4409.53 + 26.24, and 4411.90 * 26.35 for the 6MV, 6FFF, 10MV, and
10FFF plans, respectively. The homogeneity and conformity index of the plans were also similar, with
mean HIl and Cl values of 0.88 and 0.87, respectively. However, plans using FFF beams had lower doses to
low-dose receiving normal tissues and were statistically significant compared to FF plans. The monitor
units (MU) of the FFF beam plans (mean 1027.87 + 128.13 and 1141.22 + 159.30 for the 6FFF and 10FFF
plans, respectively) were higher than the FF beam plans (mean 803.14 + 103.09 and 737.88 + 71.34 for
the 6MV and 10MV plans, respectively), but the beam-on time was shorter. The mean beam-on time for
the 6MV and 10MV plans were 96.38 + 12.36 and 88.55 + 8.56 seconds, respectively. The beam-on time
for the 6FFF and 10FFF plans were only 51.39 + 6.41 and 34.24 + 4.78 seconds, respectively. Conclusion:
VMAT treatment plans for cervical cancer using 6MV, 6FFF, 1T0MV, and 10FFF beams met the criteria for
plan evaluation. The dose distribution to the target volume was not significantly different among the
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plans, but plans using FFF beams have significantly reduced beam-on times.

Keywords: FFF beam, cervical cancer, VMAT.

1.Pat van dé

Trong nhitng nam gan day, xa tri diéu bién liéu
st dung cac chum tia khéng loc phdng trén cac may
gia t6c tuyén tinh ngay cang nhiéu bdi chim tia nay
mang lai nhiéu Igi ich. Pdc diém cha chum tia
photon khéng loc phang (FFF) la suat liéu cao hon
do d6 lam gidm thoi gian phat tia, diéu nay lam
giam su di dong ctia bénh nhan trong qua trinh diéu
tri, tao su thodi mai cho ngudi bénh. Béng thdi,
gidm thiéu cac chuyén déng noi tai cla bénh nhan,
chang han nhu bang quang, truc trang thay déi theo
thai gian [4, 5, 6]. Theo nghién ctiu ctia Cashmore st
dung chum tia FFF lam gidm tan xa, gidm nguy co
ung thu thi phat, nghién ctu cling khuyén cdo rang
nén loai bd bd loc phdng khi sit dung IMRT trong
cung nang lugng [1].

Theo nghién ctu cta Atul Tyagi va cong su [13,
14] da chi ra rang muc 6MV la lya chon t6t d6i véi xa
tri ung thu ¢6 ti cung. Tai bénh vién K, ching toi
chon chum tia 6MV trong lap ké hoach xa tri VMAT

cho ung thu c6 ti cung do chum tia 6MV ¢6 chi s6
phu hgp va déng déu vé liéu lugng trong trudng
chiéu va suy gidm liéu nhanh khi di qua thé tich diéu
tri. Mac khac, ciing c6 nhiéu nghién ctu chi ra lgi ich
cla viéc st dung nang lugng cao hon (= 10MV) cho
nhiing thé tich bia ving khung chau [2, 3] nhu 1a d6
dam xuyén I6n, gidm liéu cuc dai trén thé tich bia.
Tuy nhién, van ¢é nhiéu tranh luan trong van dé
chon muic nang lugng va chum tia cé st dung bé loc
phdng hay khong. Vi vay, chung t6i thuc hién
nghién cttu nay nham: Bdnh gid dnh hudng cta ndng
lugng va bé loc phdng Ién phdn bé liéu cla cdc ké
hoach VMAT cho bénh ung thu ¢6 tir cung.

2. Déi tugng va phuong phap
2.1. Déi tuong

Nghién ctu dugc thuc hién cac ké hoach VMAT
clia 15 bénh nhan ung thu ¢6 tir cung cé chi dinh xa
tri toan khung chau 45Gy trong 25 budi diéu tri. Loai
trir cdc bénh nhan ung thu ¢é ti cung da phau thuat
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va nhiing bénh nhan ung thu ¢6 t& cung ¢6 chi dinh
nang liéu hach déng thdi hodc xa hach canh dong
mach chd bung.

2.2, Ditliéu mé phong

Bénh nhan dugc chup mé phong trén mdy
Siemens 6 day (Somatom Emotion, Siemens Medical
System, Germany) vGi tu thé nam ngua, st dung
Knee support, bang quang day ( bénh nhan di tiéu
hét, sau d6 uéng 500ml nudc va nhin ti€éu 60 phut),
dé day lat cdt 3mm. Cac thé tich bia va OARs dugc
vé theo huéng dan EMBRACE Il [9]. Thé tich PTV
trung binh 1a 1413,1 + 107,8cm’.

2.3. Phuong phdp
Lap ké hoach diéu tri

Mbi bénh nhan dugc thuc hién lap ké hoach xa
tri VMAT st dung cac chum tia photon 6MV, 6FFF,

10MV, 10FFF clia may gia toc Versa HD, hang Elekta
trén phan mém 1ap ké hoach Monaco version
5.11.03. Cac ké hoach déu st dung moét beam vai 2
cung. Cung tha nhat quay tir 190° dén 170° va cung
thir 2 quay nguac lai tir 170° vé 1900. Collimator ludn
c6 dinh & 0°. K& hoach VMAT st dung thuat toan
Monte-Carlo, kich thudc 6 luégi tinh todn 3mm. Cac
ké hoach cling nang lugng sé cé cung cac ham toi
uu hda. Trén may Versa HD tai co s& c6 sudt liéu cta
muc nang lugng 6MV va 10MV la 500MU/Phut; muc
6FFF va 10FFF 1an lugt 1200 va 2000MU/phut. DBé so
sanh mot cach tuong quan, tat ca cac ké hoach déu
dugc quy vé gia tri chung la 95% liéu chi dinh bao
phd 95% thé tich, cac t6 chiic nguy cap dugc danh
gia nhu Bang 1. Tiéu chudn danh gia ké hoach dugc
trung tam xay dung dua theo hudng dan EMBRACE
I [9].

Bang 1. Bang danh gia liéu ké hoach xa tri trung tam xay dung theo huéng dan EMBRACE Il

T6 chiic Gidi han liéu bat buéc Gidi han liéu
PTV45 V95%-95%
. V40Gy < 100cm?
Rudt Max < 105%
V30Gy < 350cm’?
Ban an Max < 105% VA40Gy <75%
u X
gauang ° V30Gy < 85%
V40Gy < 85%
Truc trang Max < 105% Y 0
V30Gy < 95%
Sig-ma Max < 105%
Tay xuong Max < 105% V20Gy < 75%, V10Gy < 90%
M6 lanh NT Max < 107%

Cdc chi sé ddnh gid

Gidn d6 liéu lugng thé tich cla 4 nhom ké
hoach VMAT dugc danh gia qua cac thong so Hl, Cl,
Dmax, Dmin, Dmean clia PTV va cac tiéu chi danh
gia liéu co quan lanh nhu da néu & Bang 1. Ngoai ra,
nhém nghién cdu thuc hién khao sat thém cac gia tri
thé tich nhan liéu thdp nhu V10Gy, V20Gy, V30Gy,
V40Gy, Dmax cua truc trang, bang quang, ruét, tay
xuong; Dmax, Dmean, V40Gy, V30Gy, V20Gy, V10Gy,
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V5Gy, V2Gy, V1Gy cta vung mé lanh (la phan mo
lanh con lai trir cac t6 chic nguy cap da vé).
Chi s6 dong nhat HI (Homogenity index) [11].
D5

D95
Chi s6 dong dang phan bo liéu Clp,ggicko00
(Conformity Index) [10].

HI

TV, TV,
CIPaddick = T::V X PIP{;V
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Thai gian phat tia (Beam on time - BOT): Theo ly
thuyét dugc tinh theo cong thirc [12]
MU

Suat liéu chiéu

BOT =

S6 liéu dugc phan tich trén phan mém SPSS
version 20. S6 liéu dugc biéu dién dudi dang trung
binh + d6 léch chuén, dugc phan tich bang kiém
dinh Paired-Sample T Test v&i gia tri p<0,05 dugc coi
la c6 y nghia thong ké va d6 tin cay 95%.

3. Két qua va ban luan
3.1.So sdnh phdn bé liéu trén PTV

Bang 2 so sanh cac tiéu chi danh gia cta PTV
trén 4 nhém ké hoach VMAT. Nhin chung, phan bé
liéu tai PTV khong cé nhiéu sy khac biét. Tuy nhién,
chi s6 HI cta céac ké hoach st dung chum tia 10MV
thap hon so véi cac chum tia con lai va ¢6 y nghia
thong ké (p=0,037).

Bang 2. So sanh Dmax, Dmean, Dmin, Hl, CI
gitia cac nhém ké hoach VMAT st dung chum tia 6MV, 6FFF, 10MV, 10FFF

6MV 6FFF 10MV 10FFF p1 p2 p3
Dmax
(cGy) 4663,64 + 320,85 | 4669,53 +316,99 | 4646,26 + 314,42 4663,42 +319,49 0,644 | 0,092 | 0,981
y
Dmean
(cGy) 4409,81 +29,94 | 4407,96 + 25,92 4409,53 + 26,24 4411,90 + 26,35 0,774 | 0,96 0,552
y
Dmin
(cGy) 3801,08 + 355,60 | 3809,46 + 341,37 | 3785,85+ 363,67 3781,32 + 396,66 0,731 | 0,502 | 0,511
y
HI 0,88 +0,01 0,88 +0,01 0,87 £ 0,01 0,88 +0,01 0,591 | 0,037 | 0,758
cl 0,88 +0,01 0,88 +0,01 0,87 £0,01 0,88 +0,01 0,678 | 0,555 1,000

p1 la gid tri khi so sdnh nhém ké hoach 6MV va 6FFF, dai dién cho su édnh hudng cua bé loc phdng;

p2 la gid tri khi so sdnh nhém ké hoach 6MV va 10MV, dai dién cho su dnh hudng cta ndng lugng;

p3 la gid tri khi so sdnh nhém ké hoach 6MV va 10FFF, dai dién cho su dnh hudng cta cd ndng lugng va b

loc phéng.
3.2. So sdnh phdn bé liéu trén té chirc nguy cdp

Phan bé liéu cac cta té chiic nguy cap dugc thé
hién trong Bang 3.

Liéu cuc dai va thé tich nhan liéu 40 Gy tai bang
quang khi so sanh gitta cac nhém ké hoach khéng
c6 su khac biét. Nném ké hoach sir dung chum tia
10MV cho liéu cuc dai thap nhat. Thé tich nhan liéu
30Gy va 20Gy tai nhom ké hoach s dung chum tia
10FFF la thap nhat. So sanh thé tich nhan liéu 30Gy
gitta nhém ké hoach s dung chum tia 6MV véi
nhém k& hoach 10FFF c6 su khac biét dang ké
(p=0,02).

Nhin vao bang danh gia liéu cta rudt co thé
thdy khoéng cé su khac biét (p>0,05) tai gia tri liéu
cuc dai, thé tich nhan liéu 40Gy, 30Gy, 10Gy, 5Gy.
Tuy nhién, cdc nhém ké hoach s dung chum tia

khoéng c6 bd loc phdng (6FFF, 10FFF) thi cho thé tich
nhan liéu 20Gy thap hon dang ké so véi cac nhom
ké hoach sir dung chum tia c6 bo loc phang (6MV,
10MV) (p=0,01 va p=0,02).

Thé tich cta truc trang phan I6n thudng dugc
PTV bao phu, diéu nay lam cho cac thé tich nhan liéu
thdp & truc trang la tuong déi giéng nhau & cac
nhom ké hoach. Liéu cuc dai tai tryc trang va sigma
déu nam trong ngudng cho phép cla ké hoach.

DPanh gia phéan bd liéu trén tay xuong, thé tich
nhan liéu 40Gy, 30Gy giam di dang ké va c6 y nghia
thong ké (p=0,032 va p=0,012) khi so sanh gila
nhém ké hoach st dung chum tia 6MV véi 2 nhém
ké hoach st dung chum tia 10MV va 10FFF. Tai viing
liéu cang thdp thé tich nhan liéu 10Gy va 5Gy su
thay d&i nay cang dang ké (p<0,05).
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Phan mé lanh con lai - NT (Normal Tissue) la
phan thé tich co thé con lai sau khi da trir di thé tich
diéu tri PTV va thé tich cac co quan lanh OARs. Liéu
trung binh ctia NT cé sy khac biét ro rét khi so sdnh 4
nhém ké hoach (p=0,00). Phan thé tich nhan liéu
30Gy, 20Gy, 10Gy, 5Gy, 2Gy, 1Gy cling cho su thay

déi c6 y nghia & 4 nhom ké hoach duoc thé hién
trong Bang 3. Thé tich nhan liéu thap hon 30Gy cua
cac nhém ké hoach st dung chum tia 6FFF, 10MV,
10FFF thdp hon so véi nhom ké hoach st dung
chum tia 6MV.

Bang 3. So sanh liéu trén cac td chiic nguy cap
gitia cac nhém ké hoach VMAT st dung chum tia 6MV, 6FFF, 10MV, 10FFF

Bang quang
6MV 6FFF 10MV 10FFF p1 p2 p3
Dmax
(cGy) 4664,44 £ 77,23 4680,21 £ 74,47 4660,39 £ 80,27 4688,98 £ 78,51 0,218 | 0,781 | 0,087
y
V40G
(%) y 58,83 +11,49 58,87 £11,43 58,05+ 11,40 58,24 +11,25 0,898 | 0,247 | 0,308
0
V30G
(%) y 82,71 £10,26 81,8+9,57 81,33+£9,19 78,97 £ 9,04 0,703 | 0,151 | 0,020
(0]
V20G
(%) y 97,64 + 3,44 96,53 +4,60 97,76 £3,71 95,86 £ 4,42 0,117 | 0,675 | 0,071
0
Ruot
Dmax
(cGy) 4672,97 £ 68,25 4685,93 £ 82,41 4664,24 £ 57,46 | 4684,27+7058 | 0,470 | 0,564 | 0,293
y
V40G
(%) y 1723 +£7,82 17,36 £7,91 17,77 £8,32 17,90 £ 8,36 0483 | 0,293 | 0,152
(0]
V30G
(%) y 35,07 +£13,24 34,12 +£12,87 35,52 +£13,75 35,38 + 14,21 0,127 | 0,563 | 0,687
0
V20G
(%) y 60,83 £13,89 58,64 £ 13,66 60,9 = 14,38 58,27 + 13,81 0,010 | 0,931 | 0,020
0
V10G
(%) y 84,69 + 10,60 83,84 £10,22 84,74 £10,87 84,45 £ 10,06 0,120 | 0,823 | 0,484
0
V5G
o )y 93,26 £ 6,96 92,63 £7,60 92,91 +£7,32 92,89+7,14 0,490 | 0,113 | 0,069
0
Truc trang
Dmax
(cGy) 4639,27 £ 79,41 4642,25 £ 62,74 4631,01 £52,73 4612,31+41,77 | 0,857 | 0,703 | 0,192
cly
V40G
(%) y 88,60 + 6,06 88,19 £ 6,45 89,10 £6,10 88,50 £ 6,80 0,068 | 0,025 | 0,779
0
V30G
(%) y 96,04 + 4,92 96,07 £4,92 95,81 £5,12 96,09 £ 4,91 0,685 | 0,232 | 0,644
0
V20G
(%) y 97,56 + 3,51 97,58 £3,50 97,31 £3,75 97,66 £ 3,46 0,726 | 0,183 | 0,513
0
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Sig-ma
Dmax
(Gy) 4646,60 + 51,66 4659,85 + 59,24 4649,95 + 55,61 4675,84 + 37,09 0,336 | 0,640 | 0,048
cby
Tay xuong
Dmax
(cGy) 4661,63 +71,53 4685,01 £ 51,56 4663,77 £ 60,47 4683,59 + 50,74 0,192 0,912 | 0,363
cby
V40G
(O/)y 23,69 + 1,95 23,1+1,79 24,49 +£ 2,24 23,51 +1,97 0,157 | 0,032 | 0,731
0
V30G
(%) y 47,53 +2,99 45,53 + 2,71 47,64 + 2,97 46,18+ 2,9 0,012 0,870 | 0,150
(0]
V20G
%) y 71,26 +1,98 69,56 + 3,35 70,31 +2,14 67,82 +£2,90 0,085 | 0,127 | 0,012
(0]
V10G
%) y 91,43 +2,23 90,17 £ 3,1 90,8 £ 2,51 88,6 +3,70 0,023 | 0,093 | 0,008
0
V5G
o )y 95,37+ 1,84 94,83 + 1,88 95,06 + 1,88 9465+ 1,78 0,046 0,006 | 0,021
(0]
M6 lanh con lai (NT)
Dmax
(Gy) 4604,31 + 47,61 4616,29 + 60,22 4596,39 +56,16 | 461442+ 105,84 | 0,337 | 0,381 | 0,714
cby
Dmean
(cGy) 794,06 + 204,14 771,53 +197,47 775,06 + 205,01 753,03 + 185,27 0,000 0,000 | 0,001
cby
V40G
%) y 1,087 £ 0,33 1,103 +£0,30 1,163 +£0,38 1,16 £ 0,41 0,548 | 0,162 | 0,074
(0]
V30G
(O/)y 460+ 1,53 461+1,53 471+1,55 4,77 +1,48 0,780 | 0,012 | 0,008
0
V20G
%) y 1524 +4,6 14,59 + 4,42 14,66 + 4,63 13,8 + 3,65 0,006 | 0,000 | 0,005
0
V10G
%) y 32,88 + 8,65 31,83 £8,31 32,22 +8,73 30,85 +7,82 0,001 | 0,007 | 0,001
0
V5G
(o )y 39,62 +10,16 39,10 £ 9,99 38,38 + 10,05 38,20 £9,87 0,000 0,032 | 0,035
(0]
V2G
o )y 48,44 + 11,95 47,24+ 11,60 46,94 + 11,64 46,41 +11,35 0,000 | 0,000 | 0,000
(0]
V1G
o )y 57,39+13,48 55,85+ 13,10 54,29 + 13,08 53,00 + 12,46 0,000 | 0,000 | 0,000
0

p1 la gid tri khi so sadnh nhém ké hoach 6MV va 6FFF, dai dién cho su dnh hudng cua bé loc phdng;

p2 la gid tri khi so sdnh nhém ké hoach 6MV va 10MV, dai dién cho su dnh hudng cla nédng lugng;

p3 la gid tri khi so sdnh nhém ké hoach 6MV va 10FFF, dai dién cho su dnh hudng cta ca ndng lugng va bd

loc phdng.
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3.3. S0 sdnh sé MU phdt ra va théi gian phdt tia

Bang 4 thé hién sy khac biét vé s6 MU phat ra va thoi gian phat tia theo ly thuyét (da quy déi don vi
phut thanh giay) khi so sanh gitta cdc nhém ké hoach st dung cac chum tia khac nhau. Tat ca su khac biét &

cac gia tri nay déu cé y nghia théng ké (p<0,05).

Bang 4. So sanh sé MU va théi gian phat tia
gitta cac nhém ké hoach st dung chium tia 6MV, 6FFF, 1T0MV, 10FFF

6MV 6FFF 10MV 10FFF p1 | p2 p3
MU 803,14+ 103,09 | 1027,87 £ 128,13 737,88+71,34 1141,22 £ 159,30 | 0,000 | 0,006 | 0,000
BOT
(gidy) 96,38 £ 12,36 51,39+ 6,41 88,55 £ 8,56 34,24 +£4,78 0,000 | 0,006 | 0,000
glay
4,Ban luan liéu thap nhu 1Gy, 2Gy, 5Gy, 10Gy, 20Gy & nhém sut

Nghién ctu thuc hién khao sat, danh gia su
phan b liéu lugng t6i cac vung thé tich gitia chum
tia photon c6 bd loc phang va khéng c6 bd loc
phang & muc nang lugng 6MV va 10MV cho ké
hoach VMAT cla bénh nhan ung thu ¢ t& cung.
Qua phan tich thay rang gia tri liéu cuc dai, liéu
trung binh, liéu cuc ti€u cla thé tich diéu tri khi so
sanh gitta cdc nhom ké hoach c6 khéng co su thay
déi dang ké (p=0,05). Tuy nhién, c6 su thay doéi & chi
s6 Cl, HI khi so sanh gitta nhém ké hoach s dung
chum tia 6MV va 10MV (p<0,05). Diéu nay ciing
dugc tim thdy trong nghién cfu cla Kumar va céng
su, nam 2017 [6].

Céac t6 chiic nguy cdp nhu bang quang, ruét,
truc trang, sigma, tdy xuang déu cé gia tri liéu cuc
dai it thay d6i khi so sanh gita 4 nhém ké hoach. Gia
tri thé tich nhan liéu 5Gy va 10Gy cla tly xuong, gia
tri thé tich nhan liéu 40Gy clia bang quang, gia tri
thé tich nhan liéu 20Gy cua ruét thap haon dang ké &
cac nhém ké hoach st dung chum tia khéng c6 bd
loc phéng (6FFF va 10FFF). Anh hudng cda liéu thap
tai bang quang va truc trang da dugc Boice va cdng
su [8] nghién cttu va chi ra rang thé tich nhan liéu
30Gy cla bang quang cao lam tdng nguy cd ung thu
th phat tai bang quang.

Su khac biét tai vung NT khi danh gia thé tich
nhan liéu thap cling c6 y nghia théng ké (p<0,05).
Liéu trung binh cGia vung nay & nhém s dung chum
tia khéng co6 bé loc phang thap han so véi ké hoach
st dung chum tia c6 b6 loc phadng. Cac thé tich nhan
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dung chum tia FFF cing thap han so véi nhom con
lai. Diéu tuong tu cling dugc thé hién trong nghién
clu cda Kalit Kumar va cdng su [6] cling cho thay thé
tich nhan liéu thap khi st dung chum tia khéng cé
bo loc phang la t6t hon. Viéc nay ciing c6 thé dugc
ly gidi bai dac tinh cla cac chum tia FFF la gidm
dong do va tan xa ngoai trudng chiéu nén liéu lugng
vling bén ngoai thé tich diéu tri sé giam di dang ké.

Nghién ctu chi ra rang s6 lugng MU phat ra I6n
hon khi ké hoach st dung chum tia FFF véi cling
nang lugng nhung lai cho thai gian phat tia thap
hon han cac ké hoach sir dung chum tia FF. Nguyén
nhan do suat liéu vuot trdi ctia chum tia FFF, I6n hon
nhiéu lan suat liéu cta chum tia FF. Nghién c(tu cua
Kim va cong su nam 2013 [7] cling chi ra s6 MU khi
st dung chum tia khéng c6 bd loc phang tang
nhung thai gian phat tia BOT lai gidm dang ké. biéu
nay cling tuong tu nhu trong nghién clu cda Fuli
Zhang cOng su nam 2016 [5] clng chi ra thai gian
phat tia gidm 11% khi s dung 6FFF va 16% khi si
dung 10FFF. Su gidm thdi gian nay dong nghia vai
viéc bénh nhan sé giam thdi gian nam trén ban diéu
tri trong qua trinh phat tia diéu tri. Diéu nay déng
gop y nghia dang ké t&i két qua diéu tri bénh nhan,
dac biét la d6i vai bénh nhan cé van dé vé van dong,
khé nam lau & mot tu thé nhat dinh.

5. Két luan

K& hoach xa tri VMAT cho ung thu ¢é t cung st
dung cac chum tia 6MV, 10MV, 6FFF va 10FFF déu
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dap ung dugc cac tiéu chi danh gia ké hoach xay
dung theo huéng dan EMBRACE Il. Cac gia tri chi s6
danh gia PTV la tuong tu nhau. cdc nhom ké hoach
st dung chum tia khéng c6 bé loc phing (6FFF va
10FFF) cho cac théng s6 tot han khi danh gia thé
tich nhan liéu thap. Viéc gidam thdi gian diéu tri la
mot loi thé dang chu y khi sit dung chum tia khong
c6 bod loc phdng, nhat Ia cho céac trung tam c6 s6
lugng bénh nhan diéu tri I6n nhu Bénh vién K.
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