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TOM TAT

Trong nhiing ndm gén déy, nhiéu ky thuat hat nhadn méi da duoc ép dung trong chan doén va
diéu tri lam thay déi déang ké chién luoc quan ly va diéu tri bénh nhan, déng thoi lam thay dbi cach
nhin vé vai tré ctia chuyén nganh xa tri va y hoc hat nhan. O nwéc ta da va dang c6 nhiéu co sé
sém &p dung céc thanh tuu vé khoa hoc céng nghé nay vao chdm séc va bdo vé sirc khée nhén
dan. Piéu dé dat ra nhitng vén dé méi trong céng tac quan ly nha nwéc nhdm phat huy hiéu qua
cla trang bi ky thuét, giam thiéu rdi ro phét sinh trong diéu tri déi véi nguoi bénh.

Tuwr khoa: Xa tri, phap quy.

ABSTRACT
ADVANCED AND EMERGING NUCLEAR TECHNOLOGIES IN MEDICAL

APPLICATIONS AND REGULATORY CHALLENGES
Do Duc Chi"”

In recent years, many advanced nuclear technologies has been clinically applied for diagnostics and
treatment, making significant changes in disease management and the public attitude about the role of
nuclear imaging and radiation therapy. In Vietnam, there have been a number of clinical facilities making
use of these achievements for heathcare. However, these complex applications require more reinforcement
on current regulations to ensure efficiency of medical equipment as well as minimize potential risk to patient.

Keywords: Radiation therapy, regulatory.

I. NHUNG KY THUAT HAT NHAN MOI
TRONG XA TRI

Trong khoang 10 nim gin diy c6 mot su bung
nd cac hinh thirc chan doan va diéu tri méi dya trén
cac thanh tyu cta cong nghé hat nhan va gan nhu
ngay lap tic dugc Gng dung & cac bénh vién 16n

trong nudc nhu Bénh vién Trung wong quén doi
108, Bénh vién K trung wong, Bénh vién Ung budu
thanh phd H6 Chi Minh, Bénh vién Cho Réy, Bénh
vién da khoa quéc té VINMEC, Bénh vién Bach
Mai va tham chi da chuyén giao dan cho nhiéu bénh
vién tuyén tinh. Day 1a mot cha truong ding dén
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gitip cho bac sT va ngudi bénh c6 nhitng lua chon tbt
nhat trong chan doan va diéu tri.

Céc ung dung chan doan khong chi gii han dbi
v6i bénh 1y ung thu ma con mo rong sang nhidu
bénh 1y khac nhu bénh Iy tim mach (xa hinh kiém
tra chirc nang tudi mau co tim, xa hinh kiém tra kha
nang séng con cua co tim), bénh 1y than (xa hinh
kiém tra chirc ning than), bénh 1y than kinh (xa hinh
kiém tra mot sd bénh ly thude hé than kinh trung
wong, tim 6 dong kinh)... Viéc chin doan ciing di
dinh lwong hoa dan dwa trén chi s6 (nhu chi s6 SUV
- Standard Uptake Value chang han) thay vi chi quan
sat dinh tinh trén hinh anh. Twong ty, viéc diéu tri
bang cac loai birc xa ciing da c6 nhiéu thay ddi va
khong chi giéi han dbi véi bénh 1y ung thu: diéu tri
x06a cac bii di dang thong dong-tinh mach néo, diéu
trj u day than kinh thinh giac, diéu tri dau day than
kinh tam thoa, diéu tri bac ciu cho ghép gan...

Mot sé hudng nghién ciru Gmg dung ky thuat
hat nhan trong xa tri dang chuén bi trién khai trong
nude 6 thé ké dén 1a diéu tri mot s6 bénh ly dong
kinh, xa tri toan than theo phac d6 diéu kién cho
ghép té bao gdc tao mau, xa tri hudng dich... Trong
khuon kho han ché, bai viét nay sé chi tap trung ban
ludn vao mang diéu tri tmg dung cac cong nghé bic
xa tién tién di cung sy phat trién cta cac chuyén
nganh hep lién quan.

1.1. Sw phat trién ciia dwge phéng xa

1.1.1. Xa tri chiéu trong chon loc (SIRT)

Phuong phép xa tri chiéu trong chon loc phd bién
1a sir dung céac hat vi cdu (microsphere) gin dong vi
Yttrium-90 bom theo dudng dong mach nudi khdi u
gan 4c tinh trong khi cac t6 chirc lanh chu yéu duge
cung cap mau qua tinh mach ctra [1]. Y-90 1a dong
vi phong xa phat beta (-) véi nang luong 2.28MeV,
thoi gian ban ra 64.1h va quang chay 2.5-11mm
da ngin [H.1] ¢6 tac dung tiéu diét chon loc té bao
ung thu trong khi co ché 1am teo, xo héa mach mau
nho do buic xa ciing dugc xem 12 mot yéu t6 kép
lam giam nuoi dudng cho khdi u. Do d6 nguoi ta
con goi phuong phép nay 1a tic mach xa tri (radio-

embolization).
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Hinh 1: so dé phdn rd ciia Y-90 vé Zr-90 bén.

C6 hai loai hat vi cdu phéng xa chinh 13 hat
nhya (resin, duong kinh 20-40pum) va hat thuay
tinh (glass) trong d6 hat nhya dugc wa dung hon.
Céc hat beta phat ra twrong tic v6i vat chat xung
quanh s€ tao ra bic xa ham, c6 thé ghi do duogc
bang thiét bi chup anh SPECT. C6 4 bénh vién 16n
da 4p dung cac phuong phap diéu tri nay l1a Bénh
vién Trung wong quan doéi 108, Bénh vién Bach
Mai, Bénh vién Cho R5y, Bénh vién da khoa quéc
té VINMEC.

1.1.2. Xa tri bit neutron ciia hat nhin Boron
(BNCT)

Pay la phuong phap tiém hop chat cta B-10 vao
khdi u, ding phan ng bat neutron cia hat nhan B-10
tao ra san pham 1a hat alpha (He-4) c6 hé sb truyén
ning luong tuyén tinh 150keVum' va hat nhan Li-7
¢6 hé s6 truyén nang luong tuyén tinh 175keVpum'.
Nhitng hat nay c6 quang chay trong nudc hoac mo
khoang 4.5-10pm, do d6 s& giai phong hau hét ning
luong trong pham vi mot té bao don 1é. Vé mit 1y
thuyét diéu nay s& gitip diéu tri mang tinh loc lya
cao, tiéu diét té bao u va tranh tuyét dbi anh huong
1én té bao lanh. Ban than chim neutron téi 12 chum
neutron nhiét co xac suat twong tac voi cac phan tir
vat chit cia co thé rat thap so v6i xac suat tuong tac
véi B-10 [H.2].
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Hinh 2: Minh hoa hiéu irng tirong tdc ciia neutron nhiét lén cdc té bao ung thu

Phuong phap nay dwoc Locher gidi thiéu 1an dau
nam 1936 va dugc Ung dung lam sang 6 My nam
1951 nhung khong thanh cong do chua phét trién
duoc duge chit chaa B-10 tap trung dac hiéu & té
bao ung thu ciing nhu chua tao dugc ngudn neutron
nhi¢t thuong mai c6 thong lugng cao va on dinh
[2]. Cac nghién ciru tiép theo hudng nay dugc phat
trién manh & Nhat Ban do Hatanaka khoi xuong
tir 1968 dén nhitng nim 1980. Hién nay, ngudn
neutron dugc lya chon la nguén neutron can nhiét
(epithermal) tao ra tir phan Gng hat nhén trén céac
may gia toc vong. Hai loai dwoc chat chinh chira
B-10 duoc sir dung trong cac thir nghiém lam sang
hién nay 1a BSH va BPA tap trung kha dac hi¢u vao
céc té bao khoi u trong thir nghiém.

Radionuclide Particles Half life
emitted

lodine-131 ("' B, ¥ 8.1 days

Yurium-90 (*'Y) [£) 2.7 days

Rhenium-188 ("™ Re) P v 17 h

Bismuth-213 (*"'Bi) | =, v 46 min

Actinmium-225 {:H.ﬂu.:] €A, Y 10 dlays

1.1.3. Li¢u phdp mién dich phong xa (RIT)

Liéu phap mién dich phong xa 1a mot dang
cua xa tri toan than hudng dich (targeted systemic
radiotherapy) sir dung cac khang thé don dong hodc
cac cAu tric mién dich gin v6i cac nhan phong xa.
Céc khang thé gan phong xa da dugc nghién ciru
danh gia trong xa tri cac khdi u dic va ung thu gan
(Jurcic et al. 2016; Speer 2013). [3]thereby sparing
surrounding tissues, has been equated to surgery
with the advantages of reduced tissue trauma and
recovery time. FUS may also be used to induce
moderate temperature hyperthermia to enhance
effects of radiation, chemotherapy, and potentially
immunotherapy. The combination of magnetic
resonance guidance with FUS (MRgFUS

Energy Fath lengih  Comments

(MeV)

0.6 0.8 mm Dehalogenzation

2.3 2.7 mm Goes to bone,
liver

2.1 2.4 mim Goes 1o Kidney

6.0 B4 pm Requires fast
largeting

B S0-80 pm  Difficalt 1o
gencrale

Bang 1: Cac nhan phong xa sw dung trong mién dich xa tri bénh bach cau cdp

Viéc lya chon loai nhan phong xa phu hop cho
RIT dya trén kha nang san xuét thuong mai, chu
ky ban rd, ning lwong ddm xuyén, hiéu suit gin
vao khang thé. I-131 1a nhan phong xa phat beta
va gamma. Vi¢c phat gamma cho phép ghi hinh va
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danh gia phan b cta chat phong xa trong co thé
trong khi viéc phat beta tao ra hi¢u qua cua li¢u
phap diéu tri. Nhuoc diém cia viéc dung I-131 1a:
viéc phat gamma lam tang chiéu xa cho co quan

lanh cua bénh nhan va tang phoi nhiém birc xa doi

117



Nhiing kij thudt hat nhdn mdi trong y hoc va cdc vin dé phdp quy dit ra

v6i nhan vién y té, ddng thoi I-131 con 6 thé phan
ly khoi khang thé (hiéu tmg dehalogenation, dic
biét 1a khi khang thé dugc dua vao trong té bao sau
khi gin khang nguyén) lam giam tinh hiéu qua ctia
phuong phap nay.

Y-90 la nhan phong xa duoc st dung thuong
xuyén hon trong RIT va la nhan phat beta khong
14n tap. Quing chay cua tia beta nay khoang 2.7mm
so v6i 0.8mm déi v6i I-131, c6 thé tiéu diét té bao
ung thu trong pham vi 16n hon. Pé danh gia phan
b sinh hoc ctia Y-90 cin phai dua vao co thé dong
thoi cung loai khang thé don dong nhung gin In-
111 phat gamma, cho phép quan sat dugc phan bd
sinh hoc nay bang chup xa hinh thong thudng va
chup SPECT.

1.2. Su phit trién ciia cac cong cu dinh vi din
dwong cho xa tri ngoai

Trong xa tri, viéc dinh vi truc tiép khdi u dé xa tri
rat kho khin, do d6 nguoi ta thudng dung phép dinh
vi twong dbi theo mdc xuong, doi khi 1a theo mde
xac dinh trén da bénh nhan.

Trudc kia khi khong c6 hé thong dan duong, viée

chiéu xa ngoai hoan toan dya vao cac moc danh dau

ké v& & bé mit da cua bénh nhan.

Ngay nay c6 nhiéu hinh thirc dinh vi, din duong
cho diéu trj, dua vao cac mdc bén trong va ngoai co
thé bénh nhan. V& co ban cé thé sir dung két hop
céc hinh thirc dan duong, tan dung vu diém cua mdi
loai thiét bi nay, cho phép thuc hién dinh vi trudc,
trong va sau khi phat tia, chuyén dan sang dinh vi
thoi gian thyuc trong toan bo qua trinh chiéu xa (4D
imaging/monitoring).

Nguoc lai, viée dy kién ap dung mot quy trinh
ky thuat dinh vi cu thé cho qué trinh chiéu xa s& tac
dong 1én qua trinh tinh todn mo6 phong xa tri, lam
giam bién mé thém ra cho thé tich diéu tri (nham bu
trir sai s6 dinh vi va thiét 1ap tu thé bénh nhan), do
d6 1am giam thé tich lanh bi chiéu xa ngoai mong
mubn.

Xa tri dwéi din dwong bang thiét bi chup danh
tia X 13 loai hinh din dudng pho bién nhét va kha da
dang: chup anh bang ngudn phat kilovolt (kV) hodc
megavolt (MV) duéi dang chup anh phang, anh ct
16p bang chum tia hinh nén (CBCT: Cone Beam
Computed Tomography), anh 4D-CBCT hoac st
dung ché do roi lién tuc (fluoroscopy) [H.3].

Hinh 3: cac hé théng dinh vi bcing tia X tich hop voi may xa tri Varian, BrainLab.

Ngoai ra v6i cac khéi u ¢6 hinh dang va vi tri
khong ¢ dinh so véi mbe xuong hodc bé mat co
thé, nguoi ta con co thé dua vao khédi u hodc xung
quanh khdi u cac hat kim loai nho dé dinh vi truc
tiép nhu voi khéi u gan, u tién liét tuyén. Cac hat
kim loai nay dé hién hinh trong cac anh chup tia X.

Xa tri dwdi din dwong bang Céng hwéng tiv
(MRgRT: Magnetic Resonance-guided Radiation
Therapy) 1a loai hinh dugc gidi thiéu gan day va
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chua ¢6 co s& xa tri nao & Viét Nam dau tu duoc.
Cac hé théng may xa tri ndy co két cAu dic biét
dé khong bi anh huong boi tir truong manh cia
hé théng méay chup cong hudng tir. Ngoai ra viéc
chup cong huéng tir chan doan thong thuong tén
kha nhiéu thoi gian (khoang 20 phut) va gy tiéng
dn 16m do céc hiéu ung luc Lorentz cling dugc khéc
phuc trong cac hé théng cong huong tir dinh vi nay
[H.4].
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Hinh 4: Cac mady xa tri dwdi hudng dan ciia cong huwong tir

Xa tri dwéi hwong dan ciia dinh vi bé mdt
(SGRT: Surface Guided Radiation Therapy) 1a hinh
thirc xa tri sit dung cac hé théng nhan dang bé mat
va theo doi thoi gian thyc sy thay d6i cua bé mat
dua trén cac anh sang hdong ngoai hodc trong dai
anh sang nhin thiy, c6 mat trén thi truong tir khoang
nam 2017 [H.5]. Hé théng dinh vi bé mit quang
hoc (OSMS: Optical Surface Monitoring System)
thuong khong duoc str dung riéng 1¢ ma két hop véi
cac hé théng dinh vi tia X dé tang thém tinh chinh
xac. Uu diém ndi bat ciia hé thong nay 1a viéc khong
st dung tia X nén co thé theo dai lién tuc su thay
d6i bé mit can quan sat trong sudt qué trinh xa tri
trén mat dién rong, dbi voi cac khédi u phﬁn mém (u

vu, sarcoma mo mém), hoac str dung dé diéu tri cac
khdi u di dong theo nhip thé (u gan, u phdi, u vi).
O nuéce ta di co 5 bénh vién trang bi hé théng nay.

Hinh 5: Xa tri dudi dinh vi bé mdt quang hoc.

Xa tri dwéi hwéng dén chup danh sinh hoc
(BgRT: Biology Guided Radiation Therapy) su
dung thém anh chup cat 16p phat xa positron (PET:
Positron Emission Tomography) dé phan biét thé
tich can diéu tri trong mat khéi bat thuong (vi du
phan biét thé tich u v&i dam xep phdi), giam lidu
cho co quan lanh. Tinh ning nay sap dugc Reflexion
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gidi thi¢u trén thi trudong.

Xq tri dwéi hwéng din ciia siéu dm hojc GPS
1a cac kiéu xa tri dinh vi st dung thiét bi siéu am
hodc dinh vi GPS dé xac dinh su thay ddi toa do cua
khéi u hang ngay, ngay trude khi diéu tri.

1.3. Su phat trién ciia cdc loai thuit toin va
cong nghé may tinh

Viéc str dung cac thuat toan chong hinh bién dang
(deformable registration) [H.6] hodc céc thuat toan
st dung tri tu¢ nhan tao da dugc ung dung nhiéu
nhung can duoc kiém ching can than trude khi sir
dung. Viéc vé& cac thé tich didu tri va thiét lap cac
truong chiéu, tinh toan liéu da duoc nang l1én mot
budc mdi dya vao dit liéu 16n (big-data).

Hinh 6: Chong hinh PET/CT véi CT trén
phan mém Velocity (Varian)

St dung chdng hinh bién dang dwoc tan dung
triét dé trong Xa tri thich ung (Adaptive therapy)
cho phép cac nha 1am sang diéu chinh ké hoach diéu
trj theo sy thay dbi tirng ngdy trén ngudi bénh, trén
co s¢ chyup anh CT, MR hoac PET.
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1.4. Su thay ddi ciia cac thiét bi chuén truc
I-II'1II|r'||'|'“'” I

Ym

e

Hinh 7: Cdc logi thiét bi chudn tric chiim photon: (Twr trai qua phai) bo chudn truc da la dang thong
thwong, bé chuan truc da ld dang nhi phan, bé chudn triec hinh tru, bd chudn triee dang mii bao hiém.

Céac loai thiét bi chuén truc da thay ddi nhiéu,
khong chi don gian véi bd ngam tao dang truong
chiéu hinh chit nhat ma duoc str dung chi yéu 1a bo
chuén truc da 14 (MLC: Multileaf Collimator) véi
cac do phan giai khac nhau (miniMLC, HD-MLC,
binary-MLC). M6t s thiét bi xa phdu chuyén dung
thi st dung bo chuén truc hinh tru (cone), b chuin
truc dang cua trap (IRIS), hodc bo chuén truc dang
mil bao hiém (helmet) [H.7].

1.5. Su thay d6i chiéu xa tinh sang chiéu xa dong
Su phat trién cua cac cong cu dinh vi va cac cong
nghé tam dung phat tia (auto beam-hold) ciing cho
phép diéu tri cac muyc tiéu tinh (xa tri didu bién licu
tinh, xa tri diéu bién liéu dong, xa tri phtrc hop dong
[H.8]) va cac muyc ti€u di dong theo nhip tho, dudi

hinh thtrc xa tri theo ctra sd thd (gating) hoac xa tri

thoi gian thyc (realtime).

qerd

Hinh 8: Piéu bién liéu tinh (a) va diéu bién liéu dong (b) bang bé chuan truc da ld.

1.6. Su thay ddi trong wng dung loai chum tia birc xa

Céac may xa tri truyén thdng 1a may xa tri bing ngudn Cobalt-60 nhung ngay nay it duoc sir dung ma

thay thé vao d6 1a cac may xa trj gia téc tuyén tinh. Tir nhitng nim 1990 dén nay céac loai may gia tc tuyén

tinh cling da c6 nhi€u cai tién vuot bac.

My xa tri gia toc tuyén tinh dang mdy chup cit I6p CT 1a dang may c6 xu huéng duoc phat trién ciing

nhu dau tu manh hién nay do két ciu don gian, pham vi diéu tri rong [H.9].

Hinh 9: Cac may gia toc tuyén tinh nhé dwoc thiét ké quay quanh bénh nhan.
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My xa tri gia toc dang robotic 1a may xa tri sir dung canh tay robot cong nghiép c6 6 khop ndi dé di

chuyén may gia toc tuyén tinh nhé gon hoat dong ¢ dai tan X-band dén céc vi tri can thiét [H.10, trai].

Hinh 10: May xa tri CyberKnife S7 (Accuray) va may xa tri Zap-X.

My xa tri dang con quay héi chuyén 13 dong
may moi duge gioi thi€u trén thi truong nam 2019
c6 thiét ké tu che chin hoan toan nén khong cin
boong-ke, chuyén dung trong xa phau nio va khu
vuc cot sdng c6. Dong may nay st dung may gia
toc tuyén tinh hoat dong & dai tan S-band, duoc di
chuyén bang hé théng co cdu dang con quay hdi
chuyén [H.10, phai].

1.7. Su thay ddi trong 4p dung suit li¢u diéu tri

Xa tri sudt lidu cao: Trude kia, xa tri suét liéu
thdp dudi 1Gy/phut thuong duge sir dung trong xa
tri toan than bang chum photon trong khi xa tri thong
thuong c6 suat lidu tir 1-6Gy/phit. Di véi cac ki
thuat diéu trj can lidu cao va khong can dén su déng
déu trong trudng chiéu thi chim tia khong loc phing
(FFF) s& 1am giam thoi gian phat tia do tao dwoc sut
liéu cao. Trong truong hop nay suit liéu co thé dat
14-24Gy/phit. Cac may gia toc xa tri & mot sb trung
tam 16n & Viét Nam di st dung cac suat lidu nay
trong diéu tri xa phau, xa tri lap thé ngoai so.

Xa tri sudt lidu siéu cao (t6i thiéu 50Gy/s) cb
thé dat duoc voi hé thdng méay gia téc cong nghé
mo&i, suét licu téi thidu dat duoc gip 300 1an so véi
sudt liéu cao nhit dung trong 14m sang hién nay,
nhim dat dugc hiéu ung sinh hoc khac hén cac loai
hinh xa tri hién tai (FLASH therapy). Hién nay céc
nghién ciru nay dang & giai doan thir nghiém tién
lam sang ddi voi cac chum tia electron va proton.
May gia tc proton bang cong nghé laser 1a mot xu
hudng méi dang dugc nghién ctru, htra hen cho ra
sudt lidu tdi thiéu 10'°Gy/phut [4][5].
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1.8. Xa tri bang chum tia siéu manh (MRT:
Microbeam Radiation Therapy) [6]

MRT la mot k¥ thuat xa tri dung nhiéu chim
tia siéu manh [H.11] c6 liéu lugng 16n nhung &
cac vi tri gifta cac chum tia nay c6 liéu thap hon
rat nhiéu. Do rong cta cac chim tia siéu manh nay
vao khoang 25-75um, khoang cach gitra tdim céc
chum tia nay khoang 100-400pum. MRT da duoc
quan tam nghién ctru 1dm sang trong vong 5 thap
ky trudc vi nd thé hién dat duoc su bao vé mo lanh
t6t hon trong khi lai tiéu diét dugc té bao ung thu
tot hon so voi xa tri béng céac chum tia rong (Curtis,
1967; Slatkin 1992). Gén diy phuong thirc nay
duoc quan tam tro lai do da dat dugc cac thanh tyu

cong ngh¢ chiéu xa mai.

Hinh 11: Ky thudt cross-firing MRT.
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Slatkin (1992) cho rang ti s6 vé lidu hap thu gitra
cac ving chiéu xa (“peaks™) voi cac vung liéu thap
xen k& & gitra (“valleys”) [H.12] 13 mot thanh t6
quan trong tao nén hiéu qua diéu tri cia MRT. Ti )
nay (PVDR: peak-to-valley dose ratio) cang cao thi
ddc tinh cho mé lanh cang thap.

T T T

Peak 25 vylley 25-26

il

o0l . L L
4000 HO00 BOO0 100

Distance (um)
Hinh 12: M6 phéng Monte Carlo phén bé liéu
cach tam ciia chivm tia X-ray siéu manh gom
50 dinh, khoang cach cac dinh la 200um voi
bé réng ca chivm tia la 25mm (Siegbahn et al.,
Med.Phys. 36, 1128-1137, 2009).

Hién nay da c6 nhiéu thi nghiém tién lam sang

Wormalized absorbed dose

12000 14000 16000

trén dong vat dang duoc tién hanh theo hudng nay.

II. CAC THAY POI VE KY THUAT LAM SANG

Viéc t6 hop ciia cac yéu t6 ki thuat da trinh bay
& phan 1 s& lam nén cac ky thuat diéu trj.

K§ thuat xa trj truyén thdng voi tdi da 4 truong
chiéu van 1a k¥ thuat duoc thyc hién chii yéu nhung
dugc tinh toan trén cac hé théng may tinh va phan
mém hiéu nang cao, tich hop nhiéu cong cu dé danh
gia chét luong mot ké hoach diéu tri cho bénh nhan
tryc quan (quan sat phan bd liéu qua cac duong
ddng lidu (isodoseline), qua phd mau (colourwash),
qua cong cu thong ké phan bd lidu theo thé tich
(DVH-Dose Volume Histogram)... Viéc diéu chinh
lidu trén mdi truong chiéu nay dwoc thuc hién boi
cac ném (wedges) va hinh dang trudng chiéu dugc
tao boi ngam (jaws) va MLC.

K§ thuat xa trj diéu bién liéu nhim lam truong
chiéu khong dong nhit vé thong luong. Field-in-
Field 14 hinh thirc diéu bién lidu tho so nhét bang bo
chuan tryc da 14 (MLC), gdm vai trudng chiéu nho
bén trong truong chiéu 16n theo thiét ké cua ky thuat

xa tri truyén théng.

Hinh 13: Xa tri diéu bién liéu thong thuong, xa tri diéu bién liéu quay va xa phau.

Céc ky thuat xa tri lap thé (xa phz:iu, xa tri 1ap
thé ngoai so) doi hoi d chinh xac cao, nhiéu chiim
tia co truc chinh khong dong phang nhiam (non-
coplanar, 4m) tao ra d6 giam lidu nhanh bén ngoai
thé tich diéu tri [H.13]. Khi d6 co6 thé dung liéu xa
16m, s6 phan lidu rét it hodc chi don phan lidu dé
diéu tri ma it anh huong dén mo lanh xung quanh.

Tai Viét Nam may Gamma Knife dau tién c6 tir
2005, hién tai da c6 khoang 8 may Gamma Knife voi
nhiéu ching loai khac nhau, 1 may CyberKnife co
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tr ndm 2006. Hién tai dang c6 1 may xa tri Halcyon
dang vong dang ldp dit & mot tinh phia Nam, co
nhiéu may thyc hién dinh vi bing CBCT va dinh vi
bé mat. Co 1 du an lép dat may xa tri proton dang &

giai doan chuan bi.

III. SU THAY POI TRONG CONG TAC
QUAN LY KY THUAT
3.1. C6 nhiéu loai thiét bi kiém tra va dam

bao chit lwgng méi
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O nudc ta, cac co so 1am sang va co s& nghién
ctru d co céc thiét bi do chum tia electron va photon
beam co ban. Tuy nhién van con thiéu cac thiét bi,
dung cu do diém ddi voi cac truong chiéu nho.

Thiét bi do mang dang 2 chiéu (2D) (H.14) lai
duoc dau tu trang bi manh voi hau hét cac co so

c6 dau tu trang thiét bi xa tri. Hién tai trong nudc

da c6 cac thiét bi do 2D véi rat nhiéu ching loai
khéac nhau nhung chua cé dich vu chuin cho céc
thiét bi nay: Delta4 (ScandiDos), Dolphin (IBA),
Portal Dosimetry, MatriXX, MatriXX-FFF (IBA),
Mapcheck (PTW), ArcCheck 4D, SRS MapCheck
(Sun Nuclear). Ngoai ra cling c6 co s¢ trang bi film
gafchromic thé hé 3 dé do liéu.

Hinh 14: Céc thiét bj do birc xg 2D+
Phantom hinh ngudi [H.15] 1a mot trong nhitng dung cu do can thiét dé kiém tra cac k¥ thuat diéu tri

méi trude khi thue hién trén nguoi, tir khau chup CT-mé phong dén viéc tinh toan mo phong, dinh vi trén

may va chicu tia. Tuy nhién c6 rat it co s¢ dau tu va sir dung.

Hinh 15: Phantom mé phéng dau va nguec nguwoi bénh.

3.2. Cac chwong trinh ngoai kiém

3.2.1 Chwong trinh ngoai kiém tir xa ciia Co
quan ning lwong nguyén tir quoc té (IAEA)

Tir 1994 dén 2017, IAEA da tién hanh mot loat 4
du 4n diéu phéi nghién ctiru (CRP: Co-ordinated Re-
search Projects) nhim m& rong kha ning ngoai kiém
cac co so xa tri va hd trg phat trién cac chuyén gia cia
cac qudc gia thanh vién Mang ludi ngoai kiém do liéu
bic xa (DAN: Dosimetry Audit Network), sit dung
cac hé thong ngoai kiém tir xa theo 9 budc nhu sau:
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Buée 1: Ngoai kiém tir xa d6i v6i chum tia
photon trong diéu kién tham chiéu theo TRS-398,
sir dung TLD. Pay 1a budc dau tién va quan trong
dé co thé ngoai kiém céc budc tiép theo;

Bude 2: Ngoai kiém tir xa trong diéu kién phi
tham chiéu, trén truc chinh chiim photon (2a), ngoai
kiém trong diéu kién tham chiéu va phi tham chiéu,
trén truc chinh chum electron (2b), st dung TLD.

Buée 3: Ngoai kiém tir xa chum photon trong
diéu kién tham chiéu va phi tham chiéu nhung ngoai
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truc chinh cua chum tia, st dung TLD.

Bude 4: Ngoai kiém tir xa chum photon duoc
chuén truc bé“mg b6 chuén truc da 14 MLC, bao gém
vi€c tinh toan ctia TPS, st dung TLD.

Bude 5: Ngoai kiém tir xa chum photon trong
mdi truong khong dong nhét, kiém tra viéc tinh toan
cua TPS

Budc 6: Ngoai kiém tir xa phan b liéu 2D cua
cac truong chiéu nho, sir dung radiochromic film
trong phantom rén dé kiém tra viéc tinh toan ciia TPS
dbi voi cac truong chiéu nho don gian (cic truong
chiéu nho sau nay s& dung dé tinh toan cho IMRT).

Budére 7: Ngoai kiém tir xa su phu thudc cua Sut
lidu ctia truong chiéu nho tao béi MLC (step 7a) va
ngoai kiém kiém tra viéc thuc thi cia MLC trong khi
thyc hién chiéu xa bang ky thuat IMRT (step 7b).

Buére 8: Ngoai kiém tir xa phan b liéu twong dbi
ctia don trudng chiéu IMRT, sir dung radiochromic
film dé do phan bd thong thugng, so sanh véi phan
b6 thong luong tinh toan trén TPS.

Budc 9: Ngoai kiém tir xa tong thé mot quy trinh
IMRT (End-to-End) bao gém tir chup anh (CT), 1ap
ké hoach diéu trj (tinh to4an mé phong). Cong viéc
nay st dung mot phantom ngudi véi khdi u va cac
tang, kém theo TLD va radiochromic film dé do
liéu, so sanh v&i tinh toan md phong.

3.2.2. Chwong trinh ngogi kiém End-to-End tai
ché ciia Co quan ndng lwong nguyén tir quoc té
(TAEA)

Tir nim 2009, IAEA hd trg cdc chuong trinh
ngoai kiém tong thé ‘End-to-End’ cho ky thuat
3DCRT cua cac qudc gia thanh vién théng qua viéc
mang phantom ngudi dén truc tiép cac co so didu tri
dé thyc hién chiéu xa theo quy trinh 1am sang ctia
chinh co s& d6. Viéc doc lidu xa tri sau d6 s& duoc
mot co quan khac doc doc 1ap. Ca hai ndi dung nay
déu dugc hd tro boi cac du 4n hop tac ki thuat
(TAEA TC).

Tir nam 2017, IAEA hd trg chuong trinh twong
tu d6i voi ky thuat IMRT/VMAT, dién hinh 13 véi
ung thu dau cd.

3.2.3. Chuwong trinh ngoai kiém ciia Co quan
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An toan hat nhin va bdio vé phéng xa Uc (AR-
PANSA)
Céc chuong trinh ngoai kiém ddi vé6i co so 1am
sang dugc phat trién tai Uc gdm 4 cép do sau:
Ngoai kiém cap Ia: Tién hanh ngoai kiém méy xa

tri trén céc trang thiét bi cta co s&

Ngoai kiém cép Ib: Str dung trang thiét bi cua
ARPANSA dé tién hanh ngoai kiém may xa tri ciia
CO sO.

Ngoai kiém cép II: Ngoai kiém hé théng lap ké
hoach diéu tri cta co so.
Ngoai kiém cip III: ngoai kiém tong thé cua

toan b quy trinh thuc hién k¥ thuat trén phantom
nguoi cia co so diéu tri, bao gém cac k¥ thuat xa
tri 3DCRT, IMRT/VMAT, SRS/SBRT. ARPANSA
dang phat trién chuong trinh ngoai kiém cho cac k§
thuat twong tu nhung dung chum photon khong loc
phing (FFF).

3.2.4. Chwong trinh ngoai kiém ciia Cuc An
toan birc xa va hat nhdan (VARANS)

Su phat trién ng dung céng nghé birc xa y té
& nude ta nhitng nim gan day phat trién rat nhanh.
Céac co quan quan ly nha nudc da nhanh chong
vao cudc. Tuy nhién, hién tai trong linh vuc xa tri
ngoai, & nudc ta chi ¢ duy nhit mot quy chuan ki
thut cho may gia toc xa trj loai théng dung (QCVN
13:2017, ban hanh kém Théng tu sb 15/2017/TT-
BKHCN), dap tmg céc tiéu chuan ky thuat ti thiéu
dé c6 thé thyc hién ky thuét xa tri 3DCRT. Céc thiét
bi da ngudn phat, thiét bi phat chim tia suat liéu
cao, thiét bi c6 két ciu chuén truc dic biét, thiét
bi ¢6 hinh dang may phi truyén théng... di trinh
bay & trén dang khong thudc pham vi kiém soat
ctia quy chuin k¥ thuét hién hanh & nuéc ta. Viéc
kiém dinh céc thiét bj X-quang (QCVN 11:2015/
BKHCN dbi véi thiét bj X-quang tong hop ding
trong y t€); QCVN 12:2016/BKHCN d6i véi thiét
bi chup cét 16p vi tinh ding trong y té); QCVN
15:2018/BKHCN ddi v6i thiét bi X-quang di dong
ding trong y t&); QCVN 16:2018/BKHCN dbi véi
thiét bi ting sang truyén hinh dung trong y té) hién
tai ciing van chua du dé thyc hién kiém dinh cac
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thiét bi X-quang dinh vi trong xa tri bai vi con co
su phbi hop toa do trong khong gian 3 chiéu gitra hé
thong dinh vi va hé thong may xa tri cling nhu chit
lugng hinh anh. Do d6 cac chuong trinh quan 1y ky
thut nay van can dugc bd sung, mé rong.

IV. KET LUAN VA KIEN NGHI

Su phat trién da dang cta cac cong nghé chiéu xa
y té da va dang dat ra thach thirc rat 16n trong quan
Iy nha nudc dé dam bao viéc khai thac st dung an
toan hi¢u qua tai cac co so'y té. Cac co so diéu tri co
xu hudng trién khai nhiéu k¥ thuat phirc tap (xa tri
proton, xa tri diéu tri bénh dong kinh, tdc mach xa
tri gan...) mang tinh chat ty phat, thiéu vai tro kiém
dinh doc 1ap (ngoai kiém) cua cac co quan quan Iy.
Nhiém vu cip thiét dit ra 13 can ting cudng cac quy
chuin k¥ thuat dé bao vé cho ngudi bénh, 1a dbi
tuong cudi cung ciia chudi cong viée birc xa y té.

Dé quan Iy t6t va nhanh nhat cac quy trinh k¥ thudt
xa trj can tién hanh song song 2 nhém viée chinh sau:

1) Phét trién cac chwong trinh ngoai kiém ma
trude hét 1a ngoai kiém thir nghiém theo cac budc da
dugc khuyén cdo clia co quan nang lugng nguyén tir
qudc té (IAEA) hodc ctia mot qudc gia nao d6 phu
hop (vi du, theo ARPANSA ctia Uc).

2) Tang cuong xay dung cac khung phap ly
(QCVN) dé quan 1y vé mit k§ thuét viéc trién khai
cac k¥ thuat xa tri.

Cu thé, can luu ¥ xem xét dwa vao mot s quy
dinh mang tinh bat budc nhu sau:

1) Bé mot ky thuat xa tri trén mot thiét bi cu thé
dugc thuc hién trén nguoi bénh thi ti thiéu phai
dat yéu cau thir nghiém trén phantom ngudoi thong
qua kiém tra ‘End-to-End’. Pay 14 viéc can uu tién
thyc hién trudc, khong phu thudc loai trang thiét bi
va cau hinh may méc cta co s diéu tri. Nén rang
budc cac co sé didu tri phai thong qua qué trinh nay
dinh ky hang nam hoac trudc khi thyc hién mot ky
thuat maoi.

2) Xem xét bd sung cac van dé kiém tra trudc
diéu tri mot chwong trinh moé phong xa tri (Plan QA)
nhu mot diéu kién thuc hién k¥ thuat cao.

3) Cac thiét bi chup anh dinh vi (Cong hudng tir,
thiét bi chup dinh vi bé mat) va may CT-simulator
cling can dugc xem xét, nghién ctru dé quan ly (nhu
khuyén cdo cia Hiép hoi Y vat Iy My AAPM).

4) Quan 1y hd so vé liéu buc xa dbi véi bénh
nhan theo ICRU mét cach thong nhét, ké ca lidu
chyp dinh vi.

5) Quan 1y chit ch& hon nita viéc cdp chimg chi
nhan vién birc xa: Co chimg chi van hanh loai thiét
bi nao thi chi duoc van hanh loai thiét bi do. Chtng
chi nay phai duoc hang cip truc tiép hoidc dao tao lai
thong qua quy trinh dao tao lién tuc c6 thdm dinh,
phtt hop v6i yéu ciu ctiia Cuc Khoa hoc cong nghé
va Dao tao K2DT (B Y té).
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