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canxi mau. Mlrc dd dau sau mé dugc chia thanh
cac muc: dau nhe, dau vlra va dau nang. Két
qua nghién clu cla chung t6i trong 24 gid sau
mé& mic dd dau clia bénh nhén gép nhiéu nhat
la dau nhe chiém 62,2% d6i véi mé md va
82,2% d6i vdi phau thuat ndi soi (p<0,05).Trong
nghién clu cta Trinh Minh Tranh (2013) nhém
phau thuat mad cd ty 1€ dau vira la 62,3% va dau
nhe 1a 14,2%; nhom PTNS co ti 1é dau nhe la
85 6%[3] Trong nghién cltu cla Lé Van Giap
(2014) vé phiu thudt md thi ty Ié dau nhe 1a
10% va dau vua la 90%[4]. Co thé thdy PTNS
dau sau mé it hon so véi phiu thudt ma. Ty lé
rat hai 1ong vé két qua diéu tri 8 nhom PTNS
(80%) cao han & nhdm phau thuat ma (75,6%),
(p<0,05). Trong nghién cu cua Trinh Minh
Tranh (2013) c6 94,6 % bénh nhan hai long dbi
vGi nhdm PTNS, ty Ié nay & nhdm phau thuat mé
la 76,4%[3]. Trong nghién cllu vé PTNS tuyén
giap cla Akira (2008) cé 96,4% bénh nhan hai
long vé két qua diéu tri[8]. C6 thé thdy bénh
nhan & nhom PTNS hai lIong han vé két qua diéu
tri so v8i nhdm phau thuat md, dac biét la van
dé thadm my.
V. KET LUAN

Phau thuat mé va PTNS dudng nach vu déu
c6 thé ap dung trong diéu tri u tuyén gidp lanh
tinh véi tinh hiéu qua va do an toan cao, ti € tai
bién trong md va bién chirng sau mé thap. Trong
ddé PTNS dudng nach va dam bao yéu cau vé

thdm mi ngay cang cao clia bénh nhan dong thdi
mirc dd dau sau md |t hon so véi phau thuat ma.
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quoc té cua ICRU va AAPM vé quy trinh Iap k€ hoach
va danh gia k& hoach. Ngoa| ra, ngh|en cru thuc hién
quy trinh xa tri Iap thé trén phantom gla lap dau nguai
vai kich thudc va vi tri u khac nhau. Két qua: bua ra
quy trinh 1ap ké hoach va danh gia k& hoach xa tri tai
cd sG, danh gia dugc kha nang thuc thi cla cac thiét
bi h|en co tai ca sd trong viéc thuc hanh xa phau. Két
luan: Nghlen clu khang dinh kha nang thl.rc h|en ki
thuat xa phau trén nén tang may gia tc va cac thiét
bi di kém cta cg sd trudc khi thuc hién didu tri trén
bénh nhan.

SUMMARY
STEREOTACTIC RADIATION THERAPY
PROCESS ON PHANTOM SYSTEM USING
VERSA-HD LINEAR ACCELERATOR AT
VIETNAM NATIONAL CANCER HOSPITAL
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Objective: Stereotactic radiation therapy (SRT)
based on linear accelerators is an optimal choice for
patients with indications. Each facility is equipped with
different machine systems and ancillary equipment. To
study and implement SRT on head phanton system to
initially standardize the SRT procedure on the basis of
the VersaHD linear accelerator at K hospital. Subject
and Method: A practical study currently based on
ICRU and AAPM guidelines on the planning and
evaluation process. In addition, the study performed
SRT procedures on head phantom with different tumor
sizes and locations. Result: Provide a process for
planning and evaluating radiotherapy plans at the
facility, evaluating the performance of existing equipment
at the facility in practicing SRT. Conclusion: The study
confirmed the facility's ability to perform SRT on the
basis of accelerators and associated equipment before
performing treatment on patients.

I. DAT VAN DE

Trong nhiéu thap ky qua, khoa hoc Ki thuat
lubn cé mét vai trd quan trong trong suf phat
tri€n clia xa tri. Dinh cao cla sy phét trién cong
nghe trong xa tri 13 xa phau SRS/SBRT Xa phau
vdi nhiéu uvu viét la khong xam lan, bénh nhan
khong can luu tru dai ngay tai bénh vién, giam
thi€u t6i da liéu xa vao mé lanh hodc tham chi
gilr dugc nguyen ven cac cd quan lién ké sau
diéu tri. Cdc may xa phdu chuyén biét nhu
Gamma Knife, Cyber Knife...ra dgi la canh tay
phai cla ngudi “lam phau thuat” bang xa tri,
nhdm loai bé dugc khdi u nerng van bao vé
dugc cac cd quan nguy cap cho bénh nhan.
Ngay nay, xa phau trén hé thdng may gia toc
cling la mot Iua chon, khi thuc hién ki thuat doi
héi d6 chinh xac cao trong viéc phan phoi li€u
diéu tri tGi bénh nhan bdi liéu xa I6n trong mot
phan liéu. Bén canh do, viéc si dung nhiéu dung
cu ¢8 dinh dé ho trg cd dinh bénh nhan trong khi
sir dung cac chum tia khdng dong phang dé dat
dugc sy phan bd liéu tdi uu (Non - coplanar) co
thé dan dén cac va cham nguy hiém tdi bénh
nhan va thiét bi. Cung vdi dé la cac quy trinh ky
thuat trong kham va diéu tri ung bu6u do Bo Y
t& ban hanh van chua cé quy trinh xa tri 18p thé
trén nén tang may gia toc tuyén tinh. Chinh vi
nhitng diéu nay, nhdm nghién ctu lya chon dé
tai nghién cru nay nham danh gia tinh kha thi
cla ky thuat xa phau trén nén tang may gia toc
va tor d6 xay dung ra cac quy trinh ky thuat
chuan, phu hop véi trang thiét bi clia cd s& dudc
trang bi d& phuc vu cdng tac chuyén mdn lam sang.

Il. DPOI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. D6i tugng va thiét bi nghién ciru
Doi tuong nghién cuu:

- Nghién ctu cac quy trinh 13p k€ hoach
(planning) va danh gia ké hoach (evaluation) cho
ky thuat xa tri 1ap thé.

- Nghién cltu cac quy trinh kiém tra trudc
diéu tri (pre-treatment verification) cho ky thuat
xa tri 13p thé.

- Nghién ctiu thuc hién 10 ké hoach trén
phantom dau ngudi véi cac thé tich u va vj tri
khac nhau. Khéi u c6 dudng kinh dugi 10cm3.

Thiét bi nghién clu:

- Nghién cru dudc thuc hién trén may gia toc
Elekta (Stockholm, Thuy Dién) véi hé MLC agility
(may Infinity, Versa HD) vdi 160 cap la MLC day
5mm, sir dung mic nang lugng 6FFF MV (flat
filter free) va 10FFF MV. Hé thong lap ké hoach
Monaco v5.11 c6 kha nang thuc hién ki thuat
DCAT, VMAT hay dung trong xa tri |ap thé.

- Giugng diéu tri Hexapod la hé théng giudng
tu dong véi 6 bac tu do (6-DOF), hé thong chup
cone beam CT.

- Thiét bi phantom dau ngudi.

- Thiét bi QA ké hoach Dolphin véi phan mém
COMPASS va thiét bi Arccheck dugc sir dung
trong nghién ctu d€ kiém chuén k& hoach trudc
diéu tri. Dolphin gdbm 1514 cadm bién (sensors)
trong d6 c6 1513 bubng ion hda phang song
song va 1 diode dudc dat & canh, dudc sap xép
thanh mang ludi. thé tich nhay cua cdc budng
ion hda la 0,016 cc. Vung hoat dong do dac cua
detector la 24cm x 24cm. DO phan giai khong
gian la 5 mm v@i trudng chi€u 14 cm x14 cm va
10 mm trong viing ngoai trudng chiéu 14 cm x 14 cm.

- ArcCHECK  (ArcCHECK, Sun  Nuclear,
Melbourne, Hoa Ky). ArcCHECK gom 1386 dau
do diode v8i d0 phan giadi khéng gian 10mm
(vung hoat dong cuia 1 detector la 0,8 x 0,8 mm?2).

—

Hinh 1: Thiét bi kiém chudn trudc diéu tri
Dolphin (bén trai), Arccheck (bén phai).
2.2. Phuang phap nghién ciru
2.2.1. Quy trinh nghién ciru
- Nghién ctu ap dung cac quy trinh clia ICRU
91 va AAPM 101 cho may gia tdc, cac nghién clru
va hudng dan da trung tAm hay cla timg trung tam.
- S& dung thiét bi 2D — detector, kiém tra 3D
va do liéu diém dé kiém tra cac k& hoach diéu tri.
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Quy trinh thuc hién mot k€ hoach xa tri lap
thé viing dau c6:

- Hinh anh va m6 phéng: hinh anh mé phéng
st dung trong 1ap ké hoach xa tri la anh CT mo
phong, ngoai ra con két hgp vdi cac hinh anh
MRI nhdm xac dinh chinh xac cac tdn thuong
cling nhu té chdic nguy cip trong ndo.

- X&c dinh thé tich bia, t& chirc nguy cap va
lap ké hoach diéu tri: Bac si xa tri xac dinh cac
thé tich can quan tdm trén hinh anh MRI va CT.
Ky thuat DCAT, VMAT dudc st dung trong lap ké
hoach xa tri v8i 1 hay nhiéu tdm diéu tri. Trong
Iap k& hoach xa tri 1ap thé viéc thuc hién cac
trudng chi€u khéng déng phdng 1a yéu td quan
trong nham tao nhiéu hudng chiéu khac nhau,
tao ra do doc lieu I6n. Ky thuat khong dong
phdng dugdc thuc hién bang cich quay giutng
diéu tri, thém vao d6 la su thay d6i géc quay clia
collimator dé tao hinh dang phu hop cua khdi u
cling nhu gidm cac cau liéu trong ké hoach nhiéu
thé tich bia. Trong k& hoach xa tri 1ap thé sir
dung chum tia FFF véi suat liéu cao gilp giam
thai gian diéu tri va d6 doc vé lieu lugng. Dac
biét khi s&r dung don phan liéu bgi st dung liéu
I6n. Trong 1ap ké& hoach xa tri 1ap thé, kich thudc
0 lugi la mét van dé can quan tam, nhiéu nghién
clfu chi ra cac kich thugc 0 IuGi tinh toan dudi

Hinh 2. Chup CBCT trudc diéu tri (bén trai), thuc hién diéu ti (bén phai).

Il. KET QUA NGHIEN cU'U

3.1 Quy trinh Iap ké hoach

- Anh MRI Iat c&t day 1mm hodc tGi thiéu
<2mm trén may CHT 1T-3T, CT mo6 phéng Vi
do6 day Iat cat 1mm. Ca quy trinh lap k& hoach xa
tri kéo dai t6i da 2 tudn (néu co thé thi thuc hién
trong mot tudn d€ nhdm tranh su phat trién cua
khGi u, dac biét cac khoi u ac tinh.

- Import vao hé thong lap ké hoach Monaco,
chéng chdp cac anh va v& cac thé tich u va td
chirc nguy cdp. Lap k€ hoach xa tri vGi cac ki
thuat DCAT hodc VMAT, kich thudc 6 Iugi tinh
toan <3mm.

- T6i uu hoda cung, t6i uu hdéa k€ hoach.

3.2 Quy trinh danh gia ke hoach
- Panh gid t6 chirc nguy cap theo TG101 [4]

294

3mm dudgc lua chon trong tinh toan, gia tri toi uu
thudng s dung la 2mm.

- Danh gia k& hoach xa tri: k€ hoach xa tri lap
thé dugc danh gia theo ICRU91 va AAPM TG101

Panh gid thé tich bia: ICRU91 chi ra Vi
SRS/SRT cho trudng trgp 1 ton thuong di can
ndo thi gan 100% PTV nén dat li€u chi dinh,
ngoai ra can danh gid cac thong s6: D50%,
Dmean, Dmean—min, Dmean—max, OAR, PRV, CI, GI.

PTV ®PIV FIVhﬁ!_f

Trong d6: CI= PTVEw : GI= piv ; PIV:

thé tich duting ddng liéu chi dinh; £1Vhais: the
tich mot nlra liéu chi dinh.

Véi thé tich nhé dudi 2cm3, danh gid Dmean-
min= DV—35mm3 va Dmean-max= D35mm3

2.2.2 Danh gid té chirc nguy cép (TG101).

- Kiém chuén k& hoach trudc diéu tri: dugc
thuc hién theo AAPM TG218, danh gia dudc thuc
hién dua trén tiéu chi gamma. Trong nghién cltu
nay thuc hién kiém dinh k& hoach trén thiét bi
Arccheck va Dolphin.

- Diéu tri bénh nhan: bénh nhan dugc thuc
hién chup cone beam CT truéc moi buGi diéu tri,
két hogp vGi hé thong ban tu dong Hexapod
nhdm han ché sai s6 set up t6i da trudc moi budi
diéu tri.

Hinh 3: Mot sé'thiét ké cung, goc trong Iap
ké hoach xa phau [5],[7].
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1Fx

3Fx

5Fx

Brainnormal (N30 lanh) Vi2,06y < 10,0cc

Lens (Thuy tinh thé) Dmax < 10,0 Gy

Dmax < 10,0 Gy

Dmax < 10,0 Gy

Brainstem
(Than nao)

Dmax < 15,0 Gy
Vio,0ey < 0,50 cc

Dmax < 23,1 Gy
Vigoey < 0,5 cc

Dmax < 31,0 Gy
Va306y < 0,5 cc

Chiasm (Giao thoa thi) Dmax < 10,0 Gy

Dmax < 17,4 Gy

Dmax < 25,0 Gy

Eye Ball (Bong mat) Dmax < 10,0 Gy

Dmax < 17,4 Gy

Dmax < 25,0 Gy

Optic nerves
(Than kinh thi gidc)

Dmax < 10,0 Gy
Vsoaey < 0,20 cc

Dmax < 17,4 Gy
Vis3ey < 0,2 cC

Dmax < 25,0 Gy
Va3,06y £ 0,2 CC

i Dmax < 14,0 Gy
P s6me) Vimer < 0,35 ¢
Y o9 V706 < 1,20 cc

Dmax < 21,9 Gy
Visey < 0,35 cc
Vi236y< 1,2 CC

Dmax < 30,0 Gy
Va3ey < 0,35 cc
Visasey < 1,2 cC

3.3 Quy trinh kiém dinh k& hoach truéc
diéu tri. K€ hoach sau khi dugc chap nhan dugc
thuc hién kiém dinh 2D, 3D trén thiét bi
Arccheck va Dolphin. Trong d6, chi s6 gamma
<1 véi ti Ié dat trén 90% vdi tiéu chi 3%/2mm
khi dung Arccheck va 2%/2mm; 2%/1mm vdi
Dolphin.,

3.4 Ung dung trén phantom

- Nghién clru tién hanh lap k€ hoach trén
phantom: Banh gia ké hoach

Clpaddick= 0,87£0,12

Glpaddick= 3,87%1,24

- K&t qua kiém dinh k€& hoach trén Dolphin véi
tiéu chi (2%/2mm) va (2%/1mm) cd ti Ié gamma
dat 14 96,1+3,5(%) va 92,4+2,34 (%).

Trén thi€t bi Arccheck véi ti€u chi (3%/2mm)
6 ti Ié gamma dat la 91,3+1,32 (%).

- Hé théng giudng diéu tri Hexapod vdi sai sO
truc tinh ti€n 0,3-0,5mm va truc quay la 0,3°.
Nghién cltu clia Roper va cong su (2015) [4] chi
ra sai s8 truc quay 0,5° thi thé tich bia van >95%.

IV. BAN LUAN

Trong nghién c(ru nay, ching t6i da ti€n hanh
nghién cltu cc tai liéu va cc cdng bd cla td chirc
I6n nhu ICRU, AAPM nham dua ra hoan thién cac
quy trinh 13p k€ hoach xa tri va danh gia ké hoach
trudc diéu tri (AAPM TG101, 218; ICRU91). Mot
s& diém chd y trong xa tri 1ap thé ndo dic biét la
khoi u di can la ca quy trinh 1ap ké hoach xa tri
kéo dai t6i da 2 tudn (néu cd thé thi thuc hién
trong mét tudn d€ nhadm tranh su phat trién cla
khoi u, dac biét cac khdi u ac tinh [6].

Kich thudc 6 ludi trong nghién cltu dugc chon
tor Imm - 2mm tly theo kich thudc khéi u. Theo
Chung va cong su thi c6 su khac biét 2,3% vé
liéu chi dinh khi thay d6i kich thudc 6 IuGi tinh
toan tir 2mm xuéng 1,5mm [1].

Nghién clfu clia ching toi stf dung b0 tiéu chi
3%/2mm, 2%/2mm, 2%/1mm véi ti 1é s& diém
c6 gamma <1 la trén 90% khi thuc hién kiém
dinh k€ hoach trudc diéu tri vai thiét bi tai trung
tam. Diéu nay cling phu hgp vdi mot s6 mot s6

nghién clu chi ra khi sir dung thiét bi do liéu
Arccheck thi ti€u chi 3%/2mm dugc st dung
trong kiém chudn k& hoach xa phau [4]. Khi st
dung thiét bi Dolphin s dung cac tiéu chi
(2%/2mm hodc 2%/1mm). Ngoai ra, nghién cu
cta Dr. Yang Tuck Loong dad s dung Matrixx
(iBa) v4i tiéu chi 3%/3mm dé kiém dinh k&
hoach trudc diéu tri.

Ngoai ra trong nghién ctiu cling danh gia quy
trinh thuc hanh xa phau trén phantom dau ngudi
nhdm danh gid cad qud trinh diéu tri. Trén
phantom tién hanh Iap ké hoach theo tiéu chi da
dua ra va cac chi s6 Clpaddick la 0,87 théa man
trong khoang PCI (0,75-0,9); theo nghién clu
cla Ruggero Ruggieri va cong su’ (2018) va GI la
3,87 thdéa man theo nghién clru cta David J.
Eaton va cOng su' nam 2018 va 2017 [7]. Két
qua danh gia ké hoach trudc diéu tri véi thiét bi
Dolphin va Arccheck thda man theo hudng dan
AAPM TG218 va mot s6 nghién ciu khac.

V. KET LUAN

Nghién ctu khdng dinh kha ndng thuc hién ki
thuat xa tri 1ap thé trén nén tang may gia téc va
cac thiét bi di kém cua cg sé trudce khi thuc hién
diéu tri trén bénh nhan.
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