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Advanced magnetic resonance imaging in evaluation
of glioma
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SUMMARY

Glioma is the most common primary cerebral tumor which has a poor prognosis, high disability and fatalityespecially
in high grade gliomas. The current standard of imaging technique for evaluating glioma is conventional MRI. Basic cMRI
sequences are TIW, T2W, FLAIR, TIW+Gd. Conventional MRI provides critical clinical information about gliomas.
Unfortunately, conventional MRI is nonspecificity, not reflect the complicated biology, has a limited capacity to grading and
differentiate gliomas from other pathologies such as: inflammation,MS... Recently, there is a development of many new MRI
techniques and these application have increased such as diffusion-weighted imaging, diffusion-tensor, tractography, perfusion,
spectroscopy and functional MRI. These techniques provided complementary information to ¢cMRI for assessing tumor in
cellularity, white matter invasion, hypoxia, necrosis, vascularization, permeability and relation tumor with functional areas.

They give more accurate in diagnosis, planning pre-surgery and monitoring post-therapy. This lecture introduces an principle

and clinical application of these advanced MRI techniques in cerebral gliomas which were performed at Choray hospital.

Keywords: Glioma, conventional MRI, diffusion-weighted, diffusion-tensor, tractography, perfusion, spectroscopy,

functional MRI.

1. MO PAU

U sao bao nao la u nao trong truc nguyén phat
thwong gap nhat. Co hai nhém md hoc chinh u sao bao
dd ac thap va nhém do ac cao. Usao bao chiém khoang
24,7% cac u nao nguyén phat. V&i cac u ac tinh, u sao
bao do ac cao chiém 74,6% [3].Trong nhiéu truéng hop
u gay tdn thuwong thue thé va chirc ndng ndo nang né, ti
|& ttr vong cao. VAn dé diéu tri dwa vao chan doan chinh
xac tén thwong, dac biét mé bénh hoc. MRI thuéng qui
(cMRI) dwa trén hinh anh giai phau két hop dung thubc
twong phan 1a ky thuat hinh &nh xem nhuw tiéu chuén
vang trong chan doan u n&o hién nay. Tuy nhién, cMRI
c6 nhiéu han ché: khéng danh gia hét cac tinh chét sinh
ly, cAu tric bén trong phurc tap clia u sao bao; han ché
trong chan doan, chan doan phan biét v&i cac bénh ly

* Khoa Chdn dodn hinh anh bv Cho Rdy

khong do u, phan d mé hoc u,... Nhiéu tién bo ky thuat
MRI hién nay nhw: ki thuat khuéch tan (DWI), khuéch
tan theo hwong (DTI), bo soi than kinh (DTT), twdi mau
(PMR), phd (MRS) va chirc nang (fMRI) da phat trién va
dang dwoc rng dung I&m sang ngay cang réng rai, mot
sb tré nén khéo sat thudng qui. Cac ky thuat maéi nay
da di sau danh gia u sao bao & mirc do phan t, thay
ddi mat do té bao, chuyén hoa, huyét dong, lién quan u
v&i cac cau trac gidi phau, vang chirc nang & ndo. Cac
ky thuat méi da bd sung cac thong tin quan trong, can
thiét cho cMRI trong danh gia u vé&: chan doan, lap ké
hoach phau thuat, sinh thiét, theo déi sau diéu tri. Bai
viét gi&i thiéu mot cach cap nhat cac van dé co ban vé
nguyén ly va ng dung |am sang cac tién bo ky thuat
MRI trong u sao bao & néo.
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Il. CAC TIEN BQ KY THUAT MRI
Nguyén ly co’ ban ky thuat
MRI phé

MRI phd (MRS) la k§ thuat danh gia cac thay dbi
chuyén hoa tai vung u. M&i chét chuyén héa cé méi vi
tri twong tng tly vao tan sé chuyén dong, duoc bidu
dién bang dwdng cong vé&i dinh 1a ndng dé chat chuyén
héa. Cac chéat chuyén héa thwdng dung danh gia trong u
gdm: Cho, NAA, Cr, Lactate, Lipid. M&i chat chuyén hoa
la du &n chi diém cho méi qua trinh sinh héa tai u. Vi du,
Cho tugng trwng cho téng sinh mang té bao, ting cao
trong u; NAA la d4u chi diém cho hoat ddng binh thudng
té bao than kinh, giam trong u do tén thwong té bao.

Ky thuat MRScé thé lay viing do don thé tich
(SVS) hodc da thé tich (MVS). Hai chudi xung thwéng
st dung 1a STEAM va PRESS. Méi kj thuat ¢ cac wu
nhwoc diém khac nhau. Cac vung do kich thwéc nhd,
can thai gian ngén thwong dung SVS. Danh gia tong
thé ban dd phd ding MVS.

MRI twéi mau

MRI tvéi mau (PMR) 1a ky thuat dung danh gia
thay déi huyét dong, tinh thAm thanh mach & u. O' u ndo
c6 s tao thanh cac chat gay tdng sinh mach, cac mach
mau nay thwdng cé bat thuwdng ciu trac, thay déi tinh
thdm thanh mach, dong chay.

Ky thuat PMR dwa trén hai phwong phap: dung
thuéc twong phan (dwa trén hiéu (ng T2'(DSC) hodc
dung hiéu (rng T1 (DCE) hodc khéng dung thubc twong
phan (ASL). Ky thuat DSC thwong hay st dung lam sang.
DSC danh gia gidm tin hiéu clia Gd do hiéu trng T2. Cac
thay ddi nay dwoc danh gia bang dwéng cong thoi gian
— cuwdng do tdng quang. Cac thong sb thu dwoc la: CBY,
CBF, MTT, TTP. CBV la dién tich dwéi dwdng cong, biéu
hién thé tich mau tai mot viing ndo. Gia tri rCBV duoc do
bang ti s6 CBV vuing u va binh thwong. ASL 1 ky thuat
khéng st dung thuéc twong phan ngoai, thdi gian khao
sat ngén, co gia tri, hién dwoc nghién ctru gan day.

MRI khuéch tén

MRI khuéch tan thuong qui (DWI) 1a ky thuat hinh
anh khao sat chuyén dong tw do cla phan t& nuwéc
trong co thé. Khuéch tan ctia cac phan tlr nwéc trong
co thé thay ddi tuy theo clu trdc, mat do té bao, tinh

trang bénh ly. C6 twong quan nghich gitra mat dd té
bao u v&i hé sb khuéch tan biéu kién (ADC). ADC gitp
phan biét cac loai u, phan d6 mé hoc u. Cac ky thuat
mai lién quan DWI hién nay la: hinh &nh khuéch tan
Kurtosis (DKI), badn d& khuéch tan chic nang (fDM),
hinh anh phd han ché (RSI), DTI, DTT.

MRI khuéch tan theo huéng (DTI): Cac sgi chét
trdng trong ndo cé tinh khéng dang hwéng do myelin
va mang cla sgi truc than kinh tac dung nhw hang rao
ngdn can chuy&n déng cac phan t& nuwéc theo cac
hwéng khéng song song véi soi truc. Khuéch tan trong
ndo thudng khéng dang hwéng. Ky thuat khuéceh tan
theo huwéng (DTI)gilp danh gia khuéch tan khong déng
hwéng ctia chuyén dong cac phan tl nwéc nay.

Hinh b6 soi thén kinh (DTT): Hinh cac bo soi than
kinh (DTT)duoc tao ra bang cach chon céc khéi thé tich
canh nhau cé hwéng khuéch tan lién quan. Huwéng clia bé
soi than kinh & hwéng khuéch tan cao nhat clia chuyén
déng do d6 co thé vé hinh cac bé sgi than kinh nao.

Ky thuat chup DIW, DTI, DTT thwong lién quan st
dung céc chudi xung EPI, hinh 3D. Dé tinh toan murc
dd khong déng hwéng tot, tdi thidu can tinh toan trén
6 hwéng (trung binh trén 20 hudng). Méi gia tri khuéch
tan theo méi huéng trén khong gian sé bidu thj trén mot
hwéng véi gia tri goi 1a phan suét khong dang hwéng
(FA). Gia tri ciia FA tir 0 dén 1, v&i 0 cho gia tri khuéch
tan dang huwéng va 1 cho gia tri khuéch tan téi da.Hwéng
khuéch tan téi da c6 thé vé mau lai bang cach ma mau:
dd, xanh va tim tiy theo hwéng ctia bé soi than kinh.

MRI chire nang

MRI chire nang (fMRI) la ky thuat dung khéo sat cac
vung nao chtrc nang. Khi vang nao dwgrc kich thich, mau
sé& dén nhidu hon, cé sw thay ddi ndng dd Oxy tai chd, thay
dbi murc d6 oxy tai viing n&o cé thé ghi nhan bang cac thay
dbi tin hiéu trén MRI, tir d6 gilip danh gia cac vung chirc
nang ndo. Cac vung chirc nang nao thwong khao sat trong
u nao gém: van dong, ngdn ngir, cdm giac, thi giac, ...

Ky thuat fMRI lién quan dén danh gia thay ddi tin
hiéu dwa trén ky thuat BOLD. Thwong str dung hai pha:
kich thich va nghi. Cac tac vu kich thich tuy theo ving
chrc nang khac nhau. Vi du: vung van déng thwong
kich thich bang cac ct¢ dong lién quan: bam dau cac
ngon tay trong ving van doéng ban tay, gap dudi ban
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chan trong vung van dong ban chan. Phirc tap hon la
cac vung ngon nglr Broca, Werknicke trong xac dinh
ban cau wu thé. Hwéng méi hién nay cta fMRI lién
quan dung cac may tir trwdng siéu cao (>3T), khdo sat
don thuan pha nghi,...

(NG DUNG TRONG U SAO BAO

MRS thwdng dwoc dung phan biét: u hay khéng
u, phén dé md hoc, xac dinh vung xam nhiém u, loai u,

phan biét u tai phat, con so6t hay hoai tlr sau xa, hwéng
dan sinh thiét, danh gia dap &ng diéu tri,... (Hinh 1). Vi
du: u té bao dém dd ac cao cd ti s6 Cho/NAA, Cho/Cr
cao. Gia tri ti s6 Cho/NAA bang 2.2la ngwdng dung phan
biét u dd ac cao va thap ciing nhw cac bénh ly khéng do
u [9]. Céac viing ¢ ti s Cho/NAA cao goi y viing do ac
cao, MRS c6 gia tri trong lwa chon vi tri sinh thiét, gép
phan chan doan chinh xac hon d& md hoc u sao bao,
loai u c6 thanh phan mé hoc khdng déng nhét [4].

Hinh 1. Bn Tran Th.H. Nam, 58t, u sao bao grade IV. Hinh DWI (B) gi tri ADC: 0,755x103mm2s-1, hinh MRS
(C) : Cho/NAA: 5,13; hinh T1W + Gd (A)

PMR thwong dwoc chi dinh dung phan biét: u hay
khong u, phan dé mé hoc, xac dinh vang xam nhiém u,
phan biét u tai phat, con so6t hay hoai tlr sau xa, huéng
dan sinh thiét, danh gia dap &ng diéu tri,... Gia tri rCBV
thwdng tang cao & u so v&i cac bénh ly khong phai
u, vung u tai phat so véi vung hoai ttr, u dé ac cao so
v6&i thap. Vi du: gia tri rCBV bang 1.75 la nguwéng dung
phan biét u dd ac cao va thap [8]. Ti s6 rCBV > 2,6 goi
y u tai phat, trong ltic d6 <0,6 goi y gia tién trién trong
trwdng hop sau xa hoac hoa trj u sao bao [10].

DWI, DTI, DTT thwong chi dinh trong u sao bao
trong danh gia thanh phan mé u (dac, hoai tt), phan
biét cac u, u va ap-xe, phan dd ac tinh, danh gia xam
l&n céc soi than kinh, lién quan u va cac sgi chét trang
trong lap ké& hoach tién phau,...(Hinh 2). Ky thuat bo soi
than kinh giip danh gia lién quan u va cac bo soi than
kinh, hé tro' viéc 1ap ké hoach phau thuat. ADC, FA gilp
phan biét d6 ac u sao bao. ADC trung binh cla u sao
bao d6 ac cao thap hon do ac thap (0,92 so véi 1,28
x10°mm?2s"). Ngwdng gia tri FA gitp phan biét u d6 ac
cao va thép la 0,188, v&i u dd ac cao c6 FA cao hon u
dd ac thap[7]. Cac vung quanh u, cac u dd ac cao co
FA thap hon u d6 ac thap do phu, mé u xam lan,... DTT

két hop fMRI gidp lap ké hoach tién phau, han ché tén
thwong vung chirc nang lién quan u.

Hinh 2. BN Nguyén Tr H. Nam, 41t, u sao bao
grade IV. Hinh DTI (A): tham nhiém chét trdng: FA md
u/ d6i bén 0.44/0.17. Hinh DTT(B): chén day va xam lan
cac bé soi chat tréng.

fMRI chi dinh trong u sao bao nhdm danh gia lién
quan u véi ving chirc nang gitp lap ké hoach phau
thuat: xac dinh va danh gia cac vung chirc nang, chon
phwong an téi wu, xac dinh cac nguy co phau thuat;
danh gia sau phau thuat [5] (Hinh 3). fMRI c6 thé thay
thé nghiém phap Wada va kich thich dién truc tiép trong
phau thuat [1]. fMRI gitip nha phau thuat than kinh lay
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tbi da mo u, han ché tbn thwong méd ndo lanh, gidm
it nhat tén thwong chirc nang nao, gilp cai thién chét
lwong séng bénh nhan.

Cac tién bod ky thuat MRIdwoc rng dung trong u sao
bao tly wu diém va han ché méi ky thuat. Sw phdi hop
nhiéu k¥ thuat gilp gia tdng d6 chinh xac clia MRI. Céac
(rng dung k¥ thuat hinh &nh méi tp trung cac Iinh vire sau:
danh gia tién phau u gém: théng tin cAu truc, vi tri khéng
gian, loai u, vj tri sinh thiét, phan d mé hoc, phan biét cac
bénh ly ‘giéng u', tién lwong diéu tri; danh gia dap (g diéu
tri: d&c biét trong phan biét ‘gia tién trién’ va ‘tién trién that
sy’ clia u ndo, dap &ng sau diéu tri, (khang tan sinh mach,
diéu tri thudc mién dich); va theo déi tién trién u nao [6].

Hinh 3. BN Ng. Th. N, 20t, u sao bao grade II.
Hinh fMRI truéc (A) va sau phau thuat (B). U ndo & tran
trai (mdi tén lién tuc), vang van dong ban tay (mdi tén
khéng lién tuc)

TAI LIEU THAM KHAO

ng dung céac ky thuat MRI nhw da gidi thiéu
trén ngay cang chirng minh gia tri trén 1am sang. Ngoai
phan tich théng thwéong, sw phat trién cong nghé may
tinh v&i irng dung thdng minh nhan tao (Al) trong phan
tich hinh anh MRI, hoac ky thuat xt ly di liéu hinh anh
két hop di liéu Iam sang, kiéu hinh hodc ngay ca kiéu
gen (radiomics/radiogenemics) dang dwoc phat trién
gan day gidp gia tang kha nang (ng dung cia MRI.
Tuy nhién, mét sé ky thuat MRI méi trén doi héi cé tinh
chinh xac cao hon, théng nhéat théng sé chup hinh,
chuan héa cac thdng sbé trong danh gia, gitra cac hé
thdng may va gitva cac trung tam [2].

Ill. KET LUAN

Céc tién bd ky thuat MRI hién nay da bé sung
cho MRI thwérng qui, cung cép thém nhiéu théng tin vé
cu trdc phan tir, chuyén héa marc do té bao, lién quan
uvéi cac bo soi than kinh, vung chirc nang than kinh.
Cac tién bo ky thuat nay giip MRI tr& nén phwong tién
khong xam lan rat cé gia tri trong chan doan, lap ké
hoach phau thuat, danh gia sau diéu tri u sao bao, cai
thién chat lwong sbng cta bénh nhan dang ké&. Ung
dung va trién khai cac ky thuat mai cia MRI trong danh
gi4 u sao bao ngay cang réng rai, mot sé da tré thanh
thwdng qui & cac trung tam trén thé gidi cling nhw cac
bénh vién I&én & nwéce ta hién nay.
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TOM TAT

U té bao dém ndo 13 u ndo nguyén phat thudng gap nhét, c6 tién lugng x4u, ti 18 tan phé, tir vong cao dic biét u té bao
dém do cac cao. MRI thuong qui 1a k¥ thudt hinh anh chuén hién nay trong danh gia u té bao dém. Cac chudi xung co ban duoc
sir dung gdom: TIW, T2W, FLAIR, T1+Gd. MRI thudng qui cung cap céc thong tin 1dm sang quan trong ciia u. Tuy nhién, MRI
thuong qui khong dic hiéu, khéng phan anh tinh cht sinh hoc phirc tap ctia u, giéi han trong phan dé mé hoc, trong chan doan
phan biét u véi cac bénh 1y khac nhu viém nhiém, xo ndo rai rac... Gan day, co su phat trién céac k¥ thuat MRI mai, ung dung
ngay cang nhiéu nhu: k¥ thuat khuéch tan, khuéch tan theo huéng, bo s¢i than kinh, tugi mau, phd va chirc nang. Cac ky thuat
cung cap thém thong tin bd sung cho MRI thudng qui trong d4nh gia u té bao dém vé mat do té bao, xam 14n chit tring, sy thiéu
oxy, hoai tir, ting sinh mach, tinh thAm thanh mach, 1ién quan u véi cac ving chtrc nang than kinh. Cac k¥ thuét nay gitp chin
doan chinh xac hon, lap ké hoach phau thuat, theo ddi sau diéu tri. Bai viét gidi thiéu nguyén 1y co ban va tng dung 1dm sang
cac tién bd ky thuat MRI trong u té bao dém & ndo da thuc hién tai bénh vién Chg Ray.

Tir khéa: u té bao dém ndo, MRI thuong qui, MRI khuéch tan, khuéch tan theo hwéng, bé soi than kinh, twéi mdu, phé,

chirc nang.
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