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NHUNG TIEN BO VE KY THUAT XA TRl UNG THU

Nguyén Xuéan K

TOM TAT

Trong subt thé ky 20, nguoi ta da cé nhiéu né luc trong nghién clru, ché tao nhiing loai may téi wu cho
xa tri. Trong ntra sau ctia thé ky, cac may gia téc tuyén tinh da xuét hién nhw mot loai céng cu diéu tri vuot
troi. Ngay nay, nhiing loai may nay dang trén da phét trién va tién bo nhanh, dem lai nhitng tién bé to Iom
trong xa trj ung thuw. Ttr nhing ky thuat phén bé liéu truyén théng nhuw 2D, 3D-CRT... thi xa tri diéu bién
lidu — IMRT, xa tri dwéi sw hudng dan cta hinh anh — IGRT, xa trj cat Iép — TomoTherapy va xa tri dap tng
sinh hoc — BioART... dang duoc img dung phé bién tai nhiéu trung tam ung thuw trén thé gici. Xa tri 4p sét
sudt liéu cao- HDR cing da phét trién dén muirc dé hoan hao nhét. Xa tri dang di vao mot ky nguyén vang

va dang ngay cang dem lai nhiing loi ich tét nhat cho nguoi bénh ung ther.

ABSTRACT
NEW PROGRESS IN TECHNIQUE FOR RADIOTHERAPY

Nguyen Xuan Ku'
During the 20" century, a great excitement and enthusiasm in research and manufacture of a new
tool for radiotherapy has been appeared. In the second half of the century the microwave electron linear
accelerator has emerged as the dominant treatment device as a optimum means for defivering radiation.
Today, these machines are in a rapid state of evolution and promise to greatly advance the treatment of
cancer. From convetional distributions of absorbed dose like 2D; 3D-CRT, the IMRT; IGRT; Tomotherapy
as well as Bio-ART are being use commonly in many radation oncology centres in the worldwide. The HDR
Brachytherapy is also the utmost evaluation. Radiotherapy is entering a new golden age, and more and

more providing the best benefits to all cancer patients.

I. KY THUAT XA TRI HINH CUNG, DIEU
BIEN LIEU THEO THE TICH - VMAT
(Volumetric — Modulated Arc Therapy).

Py la mot cha dé véi noi dung hét stc hap dén,
xaq tri hinh cung, diéu bién liéu theo thé tich. Thuat
nglt nay dugc sir dung c6 vé khac nhau gitta mot 56
trung tAm xa tri. Chéng han, tén go1 thuong mat cua
hing Elekta 12 VMAT (Volumetric-Modulated Arc
Therapy), hing Varian dung khai niém RapiArec,

trong khi do hang Siemens st dung la Cone-
Beam-Therapy (CBT). Hé thng phén mém thuc
thi ky thudt nay cling cé d6i chat khac nhau gilra
cac nha san xuét. Tuy nhién, ndi dung co ban cua
thudt toan thi déu duoc dua trén nhimng nguyén tic
chung. Ching han, nguyén ly diéu khién hé MLC
dé tao hinh dang truong chiéu, hay viéc kiém soat
lidu lwong phat ra lién tyc tai ting thoi diém duoc

thure hién theo k¥ thuat chia nho chum tia, goi la cac
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segment va duogc tao boi chuyén dong co khi cua hé
théng thin may, dau may, collimator ...

VMAT sir dung phuong phap phéat chum tia
lién tuc khi quay thin mdy qua mot hay nhiéu
cung. Trong khi quay nhu vay, rét nhidu théng s6
k¥ thuat dugc diéu chinh va thay doi. Chang han,
(1): hé MLC chuyén dong, tao hinh dang chum tia;
(ii): sudt liéu may “dose rate” thay dbi lién tuc; (iii):
toc dd quay cia thin méay va (iv): goc nghiéng cua
hé MLC ciing thay dbi... Ky thuit nay dugc bat
ngudn tir ¥ tuong xa tri theo hinh cung, bién lidu
lugng — IMAT (Intensity Modulated Arc Therapy)
cua Cedric Yu, nim 1995 nhung VMAT da b sung
thém 3 yéu td thay ddi (ii), (iii) va (iv) vi thé ma da
lam giam duoc viée st dung qua nhiéu cung phat tia
dé tao ra s6 luong 16n céc truong chiéu twong tmg.
K¢ thuit VMAT da duogc Art Boyer hoan thién va
trién khai tir 2001.

VMAT ¢6 thé tao ra su phin b6 liéu theo hinh
dang khdi u v&i d chinh xac cao, twong tu nhu
k§ thuat IMRT, bao goém ca ky thuat MLC phat
chudi chum tia tinh, k¥ thuiat MLC dong - DMLC
(Dynamic Multy Leaf Collimator), xa tri cit lop
tinh hodc quay (static or helical tomotherapy),
CyberKnife v.v.. ma ta thuong hiéu 14 ky thuat
IMRT truyén thong. Vi vy, c6 thé noi ring VMAT
12 mot ky thudt hét strc c6 gia tri va vugt troi boi
1& du cho céc truong chiéu theo k¥ thuit VUMAT
(VMAT khong diéu bién) thi cling van tao ra dugc
céc trudng chiéu voi sy phan bd tuong duong vé
liéu luong nhu nhitng k§ thuét vira néu. Gid day,
ca phin mém lap ké hoach 1in may phit tia diéu
tri theo ky thuit VMAT da sdn cd trén thuong
trudng [4].

I1. XA TRI PAP UNG SINH HQC - BioART
(Biological Adaptive Radiation Therapy)

Theo cach théng thudng, voi muc dich xa tri,
ngudi ta cb ging dua mot lidu lugng dbng déu
trong toan bd thé tich bia (khéi u), mac du cd su
khac nhau bén trong khéi u vé cic yéu tb sinh
ly va loai té bao... va d6 1a yéu t§ hét strc quan
trong déi voi su dap Ung tia xa cén phai dugce xét
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dén. V&i xa tri dap tmg sinh hoc- BioART, thi dp
dung k¥ thuat diéu chinh sy phan bd licu birc xa
tai ting viing thé tich (nho) thude khdi u tiy theo
su khac nhau vé mirc d6 nhay cam tia xa, hay su
thiéu oxy v.v.. cuia té bao.

Ngay nay, nhidu k¥ thuat hinh anh hién dai chéng
han cong huong tir (MRI), cong hudng ti phé ky
(MRSI) hay chup cit 16p bang dbng vi phat positron
(PET) dang dugc ap dung rong rai va rit hitu hiéu
trong cung cip thong tin trung thuc gilp cho viée
diéu chinh, ting gidm cudng do nham tbi wu hoa sy
phin bd lidu birc xa phu hop véi hinh thai khi u.
Péng thoi véi kha ning ting cuong xac sudt kiém
soat khéi u (tumour control probability) ~TCP bang
cach ting liéu lugng tai nhitng ving khéi u giam
(thiéu) oxy. Hon nita, viéc didu chinh su phan b
lidu lrong la rat kha thi voi nhitng k¥ thuét hién dai,
chfmg han xa tr diéu bién lidu — IMRT, xa tri ap sat
3D sut lidu cao (3D-HDR)...

Gin day, ngudi ta dang rit quan tdm dén viée
lam céch nao dé su dung nhirng thong tin vé sinh
hoc dic trung cua khéi u va tinh chét cua ciac mo
lanh dé ap dung k¥ thudt xa tri riéng biét cho timg
bénh nhan. Khi dé, liéu bic xa ¢ thé tang 1én tai
nhimg ving khang tia. Tuy nhién, trong qua trinh
didu tri, tinh chét sinh hoc cia cdc té bao khdi u va
cua té bao lanh cé thé sé thay déi. Do d6, viée dicu
chinh k¥ thuat (licu luong) s& la can thiét dé dam
bao ring su phan b liéu luong 1a ti wu. Hon nita,
nhiing thay déi vé chi sb sinh hoc ctia té bao lanh
va té bao u sém xay ra trong giai doan diu cua qua
trinh chiéu xa ¢ thé tién doan duoc két qua cua viéc
diéu tri. Nhiing thong tin ndy cé thé duge st dung
dé diéu chinh cho timg bénh nhan trong phan con
lai cua thoi gian chiéu xa. Trong mot ) cong trinh
nghién ciru mdi ddy, nhing thay d6i vé thudc tinh
sinh hoc xdy ra trong qud trinh chiéu xa da dugc
néu ra nhim dénh gid mirc do dap ng cla cac té
bao lanh va té bao u, qua d6 s& tién dodn dwoc két
qua diéu tri. Tuy nhién, tiéu chuan danh gia su dap
img tia xa dé diéu chinh k¥ thuat (liéu hrong) va
céch diéu chinh nhu thé nao cho hop 1y hién van con
dang dugc ban cii [1].
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I11. XA TRI CAT LOP -TOMOTHERAPY

Vio dau nhitng nam 1990 cia thé ky trude,
nguoi ta dd nghién ciru, ché tao mot loai thiét bi
dic bit dé phén bd ti uu lidu xa tri tai thé tich bia
(khdi u). P6 1a TOMOTHERAPY

Véi Tomotherapy, ngudi ta c6 thé:

- Dya trén nhiing hinh anh tryc tiép hang ngay
ctia CT dé lay thong tin giai phau ctia bénh nhan,
thay vi sit dung nhiing thong tin co t tudn trude,
thang trude. ..

- Phan bé lidu birc xa quanh thé tich bia véi dd
chinh xic cao tir moi goc dé va khac nhau cho méi
bénh nhan.

- Giam thiéu lidu c6 hai cho cic mé lanh bao quanh

- C6 thé chinh, stra ké hoach xa trj tai bit ky vi
tri ndo khi can thiét.

bic tinh k¥ thuit cia Tomotherapy

Tomotherapy cho phép quan sdt (cdc) khoi u
theo khong gian 3-D

Hau hét nhiing thiét bi xa tri khac chi cho phép

quan sat su phan b lidu luong tai khdi u theo 2D.
Piéu nay ¢ nghia la v&i Tomotherapy, bénh nhan
ung thu s& dwoc phan bé lidu luong mét cach chinh
xac hon. Tomotherapy la kp thudt xa tri it can thiép
hom. Mot sb ky thuat xa trj doi khi cin phai phau
thudt can thiép nhu cai cdm nhiimg vt bang kim
loai danh dau trong bénh nhan dé x4c dinh vi tri, toa
d6 clia khdi u. Vi Tomotherapy thi khéng can phai
lam diéu do.

Thoi gian xa tri ngan hon véi cimg loai ung thu.
Thoi gian diéu tri véi Tomotherapy chi mét dudi
10 phit, gdm ca vige ¢b dinh tu thé bénh nhan, ghi
nhan va chinh sta hinh anh... Tomotherapy cé thé
diéu tri nhitng khéi u cac kich thuée khdc nhau.
Nhimng thiét bi khic chi c6 thé diéu tri v6i nhimg
khéi u c6 kich thudc nhat dinh. Ngoai giéi han nay
té biao ung thu s& cé nguy co tai phat hoic sinh tac
dung phu hodc kém hiéu qua. Tomotherapy di két
hop véi hé théng CT scanner ngay trén cung mot
khung may (hinh 1) [6].

Thiét ké ndy cho phép tao dung diy du
nhimg hinh dnh 3D thuc hang ngay trén may
CT scanner dé dam bao dinh vi chinh xac tu
thé bénh nhan truée mbdi lan phat tia va ngay
sau do sé thuc hién xa tri theo nhitmg k¥ thudt
phitc tap, hién dai nhét ké ca IMRT. Bang su
két hop hinh anh CT va phét tia diéu tri ngay
trén cling mot hé thong, Tomotherapy dem
dén tinh hi¢u qua cao cho viéc phat tia didu
tri va giam thiéu téc dung phu cho bénh nhén.

Hinh 1. Tomotherapy két hop voi hé thong CT scanner:

IV. XA TRI BANG CHUM HAT PROTON

Mic di chi phi ton kém hon, song diéu tri bang
chum proton dem dén mot phuong phdp méi khac
cho k¥ thuat xa trj theo hinh thai khdi u. Diéu tri
bang proton i dic trung liéu sdu phdn trim duy
nhit cua cac hat proton nang lugng cao, goi la dinh
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Bragg, ding dé phan bé mét lidu [wong cao tai khéi
u, trong khi dé lai giam tdi thiéu duoc liéu lugng
cho cac m6 lanh & phia truée va phia sau thé tich bia
(hinh 2). Vi dinh Bragg hep, nguoi ta phai mé rong
dinh sao cho ¢6 thé bao trum toan b6 1én khdiu & do
sdu nao d6. Pidu nay dugc thuc hién bang cach két
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hop mdt s6 chim tia véi cdc muc nang luong khac
nhau. Viée diéu chinh ning lugng nhu vay cé thé
thuc hién bang ky thudt dién tir trong cdc may gia
tde da nang lugng, hodc k¥ thudt vat 1y, nghia 1a su
dung cdc bd loc xoay véi do day khac nhau, doi khi
goi 1a “bd loc dinh”, ddt ¢ khodng gilta ngudn proton
va bénh nhin. Pé thu dugc cic mic xuyén sdu theo
y mudn ctia chum tia, ngudi ta cin mirc nang lugng
cuc dai cua proton to1 200 MeV. Cac thiét bi nhu
Cyclotrons, Synchrotrons va Synchrocyclotrons
duoc st dung dé tao ra cac chum tia ¢ die tinh nhu
viy. Boi vi gia thanh con qua dt, nhiing thiét bi méi
chi dang duoc sir dung trong mot vai co s& diéu tri.
Uu viét vé phan bd lidu sdu cua chum hat proton
duoc minh hoa trén hinh 2 [4].
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Hinh 2. Phén bé liéu sdu ciia mot 56 birc xa va
proton

V. XA THEO HINH THAI KHOI U BANG
CHUM HAT NEUTRON

Diéu tri bang chum hat neutron nhanh da phd
bién trong vai thdp ky qua. Loi diém 16n cia viée
diéu tri bé.ng chim neutron 13 hiéu qua sinh hoc da
dwoc cai thién so voi viée diéu tri bang cac chum
photon, electron va proton nang lugng cao. Tuy
nhién, vé két qua didu tri ciing con chua khing dinh,
boi vi co6 mét sé ton thuong phong xa cap di quan
sat duoc tai mot vai co so ung dung thiét bi véi
ning lugng chum neutron qua thip va k¥ thuat tao
dang chum tia con chua hoan chinh. Dé bao vé cac
md lanh mot cach hop ly, thi cadc chum neutron can
phai dugce tao hinh dang mét cach thich hgp sao cho
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ving liéu luong cao duge phan b theo kich thudc
va hinh dang cua thé tich bia, va mirc ning luong
ciia chitm tia can it nhét 1a tir 40 Mev dé c6 dd dam
xuyén dung theo yéu cdu, kha ning hoi phuc da tHt
va nhimg md lanh khéng bi chiéu qua lidu. Thé hé
m&i nhit ctia cac may phat neutron dang hoat dong
v6i mire nang luong khoang 50 MeV va st dung cic
hé collimator nhiéu 14, hay nhiéu thanh che chin [3].

VI. XA TRI AP SAT NGUON I-125 PAT
VINH VIEN

Nguon Todine-125 14 ddng vi phong xa ciia lodine
dugc dung phd bién trong xét nghiém sinh hoc,
trong ghi hinh y hoc hat nhén va trong linh vuc ung
thu né duoc sir dung trong ky thuat brachytherapy
dé didu tri ung thu tuyén tién liét va mot sb khdi
u nao. Déng vi lodine ¢6 thoi gian ban huy dai,
ding hang thir hai sau Todine-129. Chu ky ban huy
cua I-125 khoang 59 ngay. N6 phan huy bang céch
chiém clectron va tré thanh Tellurium-125 (Te-125)
& trang thai kich thich. Pdy 14 trang thai khong bén
Te-125m nhung c¢6 mc nang lugng trang thai kha
thdp va gin nhu ngay 14p tic ban ra khi phat ra
c4c tia gamma (y) v&i nang luong cuc dai 35 KeV.
Mot sb nang luong gamma vuot qué trang thai kich
thich Te-125 c6 thé bién dbi ndi tai lam bat ra cac
electron (cling c¢6 ndng luong 35 KeV) hodc bién
thanh céc tia-X (fir céc birc xa him) va tong cong
cd 21 electron Auger duoc tao ra co nang luong
trong khoang 50-500 elctron volt (eV). Cubi cling
1a sén phdm Te-125 & trang thai bén, khong phong
xa. Vi dong vi phong xa Todine-125, céc tia-X va
tia gamma nang luong du thap dé phan bd mot licu
birc xa cao tai t& chitc khdi u ma khéng lam ton
hai cho c4c mo lanh lién ké. Vi thé, trong (mg dung
ldm sang, k¥ thudt xa tri dp sat cdy- dat nguén vinh
vién thi ddng vi phong xa 1-125 dang canh tranh
v&i dong vi Palladium-103 (Pd-103). Vi chu ky ban
hay cua ngudn 1-125 tuong d6i dai va phét bic xa
gamma ning lugng thip nhung du dé ghi do bang
céc dng dém tinh thé nén n6 dugc wa chudng lam
chit danh déu trong nghiém phap mién dich hoc
phong xa (radioimmmoassay) va ky thuét invitro.
Ciing nhiing thudc tinh vét ly do, I-125 tré nén rat
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hitu hiéu trong xa tri 4p sat va trong mot s k¥ thuat
ghi hinh hat nhén cin gin véi cac phan tir protein
(albumin hoic fibrinogen) va nhirng xét nghi¢ém can
mét thoi gian kéo dai ngay hon so voi I-123 [3].

VII. XA TRI AP SAT VOI NGUON Cf - 252
Mot k¥ thudt xa tri ap sat khac, su dung nguf‘m
neutron dd dugc thu nghiém rit nhiéu nim ma
van chua dugce 4p dung rong rai trong lam sang la
xa trj 4p sat véi ngudn Cf-252. Cac ngudn Cf-252
phét birc xa neutron. N6 ¢6 loi diém vé tac dung
sinh hoc twong duong cac hat neutron nhanh, va
thém nhitng loi thé v& sy phan b lidu lwong cho
k¥ thudt xa tri ap sat. Tuy nhién, xa tri 4p st voi
Cf-252 chua thanh cong boi mat vai ly do. Trude
nhét, nguy hiém birc xa ciia neutron dbi voi nhan
vién vin nhu con ac mong. Cac hat neutron rét

kho trong viéc che chin bao vé, va hiéu ing sinh
hoc (RBE) ctia chiing gdy ra 1a rat 1on. Thi hai 14,
kich thuge cic nguon Cf-252 hién nay 1a qué 16n
s0 v6i cac ngudn Ir-192 dang sur dung. Diéu nay
khong tién lgi trong viéc ché tao cac nguén dudi
dang kim va tube (éng) dé cii cim vao nhing
khoang, héc nho, chfmg han nhu niéu dao. Nhitng
cong nghé ché tao gin ddy co thé cai thién dugc
diéu nay. Cac ngudn c6 kich thuéc nho hon di
duoc san xudt, thim chi cac nguén co6 kich thuée
nho hon nhung suit liéu cao hon d3 duge tinh
toan ché tao. Trién vong xa tri ap sat liéu cao véi
cc ngudn Cf-252 c6 kich thude twong duong céc
nguén Ir-192 s& tré thanh thuc thi & mot sé co sé.
Vién d& chu yéu o day 1a chi phi ctia nhitng ngudn
nay thuong la dit hon nhiéu so véi xa tri ap sat
lidu cao voi cac ngudn Ir-192 [2].
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