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SUMMARY Purpose: To evaluate the diagnostic accuracy of magnetic resonance
spectroscopy and dynamic contrast-enhanced (DCE) magnetic resonance
perfusion for glioma grading.

Materials and Methods: Fifteen patient confirmed pathological
glioma who underwent MR spectroscopy and DCE in 3 Tesla MRI
machine. The following parameters were used: Ktrans, Ve, Cho/NAA,
Cho/Cre. The diagnostic accuracy for glioma grading was determined by
ROC analysis.

Results: There were 10 patients in the high-grade group and 5
patients in the low-grade group. Ktrans, Ve, Cho/NAA and Cho/Cre
measures differed significantly between high and low-grade tumor. The
AUC was 0.956 for Ktrans.

Conclusion: Ktrans, Ve Cho/NAA and Cho/Cre parameters

demonstrated to be useful for glioma grading.
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I. DAT VAN DE

U than kinh dém (UTKD) dwoc phan thanh 4 bac
theo T chirc y té thé gisi, bao gdm bac thap (bac I, II
theo WHO) va bac cao (bac Ill va IV theo WHO). UTKD
bac cao cd tién lwong t6i, nhw u nguyén bao than kinh
dém sau khi phau thuat va xa tri c6 ty & séng sot trén
2 nam chi 1a 26%. Viéc chan doan chinh xac bac cla
UTKD réat quan trong trong viéc 1&én ké hoach diéu tri va
tién lwong b&i nhém u bac cao dwoc diéu tri khac voi
nhém bac thap

Cong hwdng tr (CHT) twdi mau dwoc st dung
réng rai trong thwc hanh 1am sang ngay nay dé danh
gia nhirng thay ddi huyét dong trong u ndo, déng vai trd
la dau &n cho sy ting sinh mach [1]. Hai ky thuat phd
bién nhat dwoc st dung cho CHT twéi mau la: CHT twéi
mau dwa vao xung T2*, dynamic susceptibility contrast
MR perfusion (DSC) va CHT twéi mau dwa vao xung T1,
dynamic contrast enhanced MR perfusion (DCE). CHT
DSC cho phép danh gia thé tich mau nao twong dbi
(relative cerebral blood volume, rCBV) théng sb cho phép
danh gia sy tang sinh mach cta khéi u . Tuy nhién CHT
DSC bi han ché bdi tir trwéng khéng ddng nhét, vi du
nhw khéi u c6 chdy mau, véi hda, canh mach mau én [2].

Ngwoc lai, CHT DCE, dwa trén chudi xung T1,
khéng bj anh hwéng béi cac tin hiéu gay nhiéu. Hon nira,
k§ thuat nay cho ra nhiéu théng sé dinh lwgng dac diém
twdi mau cta khdi u. Théng sé hay duwoc st dung nhéat
la hé sb truyén Ktrans, théng sé nay phu thudc vao dién
tich mach mau, tinh thdm, téc do dong chady. Thubc dbi
quang t&r gadolinium khéng di vao dwoc cac té bao, do
do su tap trung cltia chung phu thudc vao phan sé thé tich
huyét twong (Vp) va thé tich khoang ké (Ve) [3]. M6 binh
thwong thé tich huyét thanh (Vp) nhé hon rat nhiéu so
Vi thé tich khoang ké (Ve) do dd tin hiéu thu dwoc trén
CHT rét thép [4].

Bén canh d6, CHT phé Ia ky thuat khéng xam lan
phan tich chat hoéa hoc trong cau tric ctia cac co quan.
CHT phd dwoc tng dung nhiéu nhat & nao, dac biét |a
U ndo, ngoai ra con & mdt sd co quan khac (vu, tién liét
tuyén,..) [5]. Trén UTKD, c6 sw thay ddi cac chat chuyén
héa té bao trong u do bién ddi té bao, ting sinh mang té
bao, mét t& bao nao binh thudng, dan dén bién ddi lam

tang cac chéat Cholin, lipid/lactate, giam NAA, thay dbi
Creatin, 2hydroxyglutarat theo sy bién déi cia UTKD [6].

Ngoai ra, trén may CHT co lyc tr trwdng cao nhw
may 3T cé kha nang phan tach cac dinh thap, dac biét
la dinh 2 hydroglutarat (2HG) cé gia tri trong phan biét u
than kinh dém IDH ddt bién (mutation) va thé hoang da
(wild-type) theo phan loai clia tb chirc y té thé gii 2021.
Trong mét sb nghién ctru, dinh 2HG c6 gia trj cao trong
phan biét hai thé trén véi do nhay, d6 dac hiéu khoang
90%. Tuy nhién, do han ché khach quan, bénh nhan
khéng duoc lam héa mé mién dich dé xac dinh 1a thé dot
bién IDH hay thé hoang da nén khéng cé tiéu chuan vang
dé dbi chiéu xac dinh.

Trén thé gioi, da co mot sé nghién ctru vé vai trd clia
CHT 3 Tesla (3T) twéi mau va CHT phd trong chan doan
UTKD. Nghién ctru clia Zhao va cong sy (cs) da dwa
ra két luan chi s Ktrans, Ve 1a mot yéu té dé gop phan
phan bac UTKD [7]. Tai Viét Nam, m&i chi ¢ nghién ctru
ctia Nguyén Duy Hung va cs st dung CHT twéi mau trén
chudi xung T2* va chudi xung phd trén may 1.5T trong
phan bac UTKD bac thap va bac cao [8]. Ngoai ra, con
c6 nghién cu cla Lé Van Phuwéc va cs danh gia vai
trd cong hwéng tir phd va cdng hudng tr khuéch tan
trén may CHT 3 Tesla trong chan doan u sao bao trwéc
ph&u thuat. Tuy nhién, chwa cé nghién ctu ndo st dung
chudi xung twdi mau DCE va chubi xung phd trén CHT
3 Tesla dé chan doan phan bac UTKD. Vi vay, muc tiéu
cla nghién clru nay 1a danh gia gia tri ca chudi xung
twdi mau DCE va chudi xung phd trén CHT 3T chan doan
phéan bac UTKD.

Il. DOI TUQNG, PHUONG PHAP NGHIEN CUU

Nghién ctru dwoc tién hanh tai trung Trung tam
bién quang Bénh vién Bach Mai tir thang 6 nam 2021
dén thang 9 nam 2022. Béi twong nghién ctru dwoc chup
cong huwdéng tr 3T (SIGNA Architect, GE Healthcare,
Milwaukee, WI, My) vé&i cac chudi xung thwdng quy,
chudi xung CHT twdi mau va CHT phd. Mau bénh phdm
tai ving u duwoc phau thuat hodc sinh thiét, co két quéa md
bénh hoc la UTKD.

Phan tich hinh &nh chudi xung phé va tuéi méau

CHT twéi mau DCE st dung chubi xung 3D T1
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(DISCO-LAVA) véi cac théng sb goc dap 8-10 do, TE/TR:
3/6 ms, do day Iép cat 2 mm, trwdng quan sat 220-240
mm, ma tran 320x240, c6 phan gidi thdi gian 2,9 giay
1 1&4n chup va chup lién tuc trong 1 phuat dau tién, cach
nhau 15 giay 1 1&n chup tir phat thir 2 tré di, thoi gian
chup khoang 5 phut. Chup khoang 8 gidy sau méi tiém
thuéc ddm bao thu dwoc anh trwdc tiem thubc, toc do
tiém thubc thuwdng khoang 2-3 ml/giay sau d6 tiém 20-30
ml NaCl 0,9% vé&i cuing tdc do.

Dwa trén di liéu chup trén chudi xung twéi mau T1-
3D DISCO, sir dung phan mém GENIQ x& ly. Ban dd
thong sb twdi mau Ve, Ktrans dwoc tinh toan dwa trén mo
hinh dwgc ddng hoc hai ngan Tofts [11]. Bo chlrc nang
dau vao dong mach ty dong bang phan mém GENIQ
hodc do truc tiép bang cach dat ROI vao xoang doc trén.
Ban d6 twdi mau duoc xr ly bang phan mém GENIQ.
Trén ban d6 mau twdi mau, dat vao ving can khao sat
(ROI —regions of interest) kich thwéc khoang 5-6mm vao
vi tri u tang sinh mach nhiéu nhét la ving cé phd mau
tang cao nhét, tranh ving hoai tt, nang, cac mach mau
I&n, dam réi mach mac dé tinh gia tri trung binh clia cac
chi sb Ktrans, Ve.

Chubi xung CHT phd da diém, multi voxel, xoa
nwéc PRESS véi cac thong s6: TR 1000 ms, TE 144 ms,
trwong quan sat 240 mm, do day lat cat 10 mm, kich
thwdc diém anh 15x15x15mm dwoc st dung dé danh
gia chuyén hoa cla u sau khi tiém thuéc twong phan.
bat vi tri do tai vung u, vung ria quanh u va vung lanh.
Trwéng hop u c6 phan td chirc, can chon cac diém anh
tai vuing bét thuéc hodc vung c¢é tin hiéu hdn hop nhat
néu u khong bt thuéc. Tranh cac vung voi hod, chay
mau trong u.

Phén tich sé liéu

S dung Mann-Whitney U test dé& so sanh sw khac
biét gitra hai nhém UTKD (bac thap va bac cao). Phan
tich dworng cong ROC dé danh gia gia tri clia cac théng
s6 twéi mau Ktrans, Ve, phd Cho/NAA, Cho/Cre dé phan
bac UTKD bang danh gia dién tich dwdi dwong cong

AUC. Céc s6 lieu dwoc phan tich, théng k&, x& ly bang
phan mém SPSS 25 (IBM SPSS Statistics Corp; Armonk,
NY, M§).

Tiéu chuén Iwa chon

DPéi twong nghién clru dwoc chup cong hwdng tir
3T v&i cac chudi xung thwdng quy, chubi xung CHT twdi
mau va CHT phé.

MAu bénh pham tai viing u dwoc phau thuat hodc
sinh thiét, c6 két qua mé bénh hoc la UTKD.

Tiéu chuén loai trip

Cac chubi xung khoéng dat yéu ciu chan doan.
UTKD da diéu tri hodc tai phat.

Bénh nhan khéng ddng y tham gia nghién ctru.
C& méu nghién ctru

MAu thuan tién.

Thiét ké nghién ciru

Nghién ctu tién clru, mo ta

Dao dirc nghién ciru

Nghién ctru mo ta, khong can thiép vao diéu tri,
dwoc tién hanh nghiém tac, trung thwc va khach quan.
Cac thong tin lién quan dén bénh nhan dwoc gilr bi mat,
chi phuc vu cho muc dich nghién ctru, khong nham muc
dich khac

lll. KET QUA
1. Dic diém chung cua déi twong nghién ciru

Nhém bénh nhan cla ching t6i bao gdm 15 bénh
nhan, 7 nam (chiém 46,6%), 8 bénh nhan ni(chiém
53.3%), v&i d6 tudi trung binh trong nhém nghién ctru
la 48,7, thap nhat 18 tudi, gia nhat 67 tudi. Gdm 5 bénh
nhan u than kinh d&ém bac Il (33,3%), 1 bénh nhan u bac
Il (6,7%), 9 bénh nhan u than kinh dém bac IV (60%).
(Bang 1).
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Bang 1. Pic diém chung cua déi twong nghién ciru.

Bénh nhan Gioi Tudi Mé bénh hoc
1 Nam 57 U nguyén bao than kinh dém (bac IV)
2 NG 67 U nguyén bao than kinh dém (bac IV)
3 Nam 53 U nguyén bao than kinh dém (bac IV)
4 N 47 U than kinh dém lan téa (bac I1)
5 Nam 18 U nguyén bao than kinh dém (bac IV)
6 N 57 U nguyén bao than kinh dém (bac 1V)
7 N 57 U nguyén bao than kinh dém (bac IV)
8 Nam 56 U than kinh dém it nhanh (bac Il)
9 N 53 U than kinh dém lan téa (bac II)
10 Nam 54 U nguyén bao than kinh dém (bac IV)
11 Nam 45 U than kinh dém lan téa (bac II)
12 Nam 47 U nguyén bao than kinh dém (bac 1V)
13 N 32 U than kinh dém chuyén dang (bac Il1)
14 N 52 U than kinh dém lan téa (bac II)
15 N 36 U nguyén bao than kinh dém (bac 1V)

2. Dac diém hinh anh trén CHT thwong quy ADC (ADC 1063+-212), sau tiém khdong ngdm dén ngdm

thubc viva, ca biét cd mét trudng hop ngdm thudc manh
dang vién, b& khéng déu. Nhém u bac cao thwéng téng tin
hiéu trén T2W/FLAIR, han ché khuéch tan trén DWI/ADC
(ADC 865+-157) ngdm thudc manh, dang vién, khéng déu,
vung trung tdm cé hoai t&r va chdy mau. (Hinh 1, 2)

Trong nhom nghién clru clia ching t6i, nhém u bac
thap gidm tin héu trén T1W, tang tin hiéu trén T2W so vé&i
chat xa4m, cé phan gidm tin hiéu trén FLAIR, d4u hiéu T2-
FLAIR mismatch trong nghién ctru clia chiing téi cé 3 bénh
nhan ty 1& 66,6%, khong han ché khuéch tan trén DWI/

Hinh 1. Bénh nhan nam, 56 tudi, khéi vuing tran dinh trai c6 giai phau bénh la u than kinh dém bac 2.
(a) ngdm thudc kém sau tiém. (b) ting tin hiéu trén T2W.

50 DIEN QUANG & Y HOC HAT NHAN VIET NAM  S6 52 - 08/2023



NGHIEN CUU KHOA HOC

Hinh 1. (tiép theo): (c) tang tin hiéu trén FLAIR. (d) ting tin hiéu trén ban d6 ADC.(e) trén cong hwéng tir phd
tai vi tri u ting dinh Cholin, giam dinh NAA, ty I1&é Cho/NAA 2,28. (f) ban d6 mau twéi mau DCE-Ktrans,
tang nhe twéi mau trong u

(b)

Hinh 2. Bénh nhan nam 57 tudi khéi tén thwong vung thai dwong trai giai phau bénh la u nguyén bao than
kinh dém (bac 4). (a) ngdm thuéc manh, dang vién khong déu sau tiém.(b) ting tin hiéu trén T2W.
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(e)

()

Hinh 2. (tiép theo) (c) tang tin hiéu trén FLAIR.(d) phan dic giam tin hiéu trén ban dé ADC.(e) Trén cong hwong
tir phé vung u, tang dinh Cholin, giam dinh NAA, ty 1é Cho/NAA 3,31.(f) Trén cong hwéng tir twéi mau DCE-

Ktrans, tang twéi mau phan dic ctau
3. Trén cong hwéng tir phé va twéi mau

Gia tri cac thong sb Ktrans, Ve, Cho/NAA, Cho/
Cr cta UTKD bac thép twong ng la 0,084+0,096,
0,018+£0,02, 2,87+1,37, 2,51+1,23. Gia tri clia cac thong
sb Ktrans, Ve, Cho/NAA, Cho/Cre clia UTKD bac cao

twong tng la 0,84+0,60, 0,16+0,15, 5,81+2,9, 4,01+1,21.
C6 sw khac biét cé y nghia théng ké cla cac thong sb
trong phan bac u bac thip va u bac cao (p<0,05). Cac
tri sb Ktrans, Ve, Cho/NAA, Cho/Cre ting theo bac cla
u (Bang 2)

Bang 2. Gia tri cua cac théng s6 trong u than kinh dém bac thap va bac cao tai vi tri u.

Théng sé UTKD bac thap UTKD bac cao Gia tri p (U-test)
Ktrans 0,084+0.096 0,84+0.60 0,005
Ve 0,018+0.02 0,16+0.15 0,007
Cho/NAA 2,87+1.37 5,81+2.9 0,019
Cho/Cre 2,51+1.23 4,01+1.21 0,039
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Gia tri cia Cho/NAA va Cho/Cr vung quanh u cla
UTKD bac thap twong (rng la 0,980,64 va 1,23+0,89.
Gia tri cia Cho/NAA va Cho/Cr clia UTKD bac cao vung
quanh u twong tng la 1,83+1,3 va 1,96+1,5. Khdng co sw
khac biét cé y nghia théng ké clia cac théng sé quanh u
trong phan bac u bac thap va u bac cao (p>0,05). CAc tri
s6 Cho/NAA, Cho/Cre ving quanh u tang theo bac cla
u (Bang 3)

Bang 3. Gia tri ctia cac théng sé trong u thén kinh
dém béac thap va béc cao ving quanh u.

Bac u
Bac cao | Bacthap | p (U-test)
Ty lé
Cho/NAA 1,83%1,3 | 0,98x0,64 0,097
Chol/Cr 1,96+£1,5 | 1,23+0,89 0,085

4. Phan tich dwong cong ROC

St dung dwong cong ROC xac dinh d nhay do
dac hiéu, tri sb ngwdng clia chudi xung phd va twdi mau
trong phan bac UTKD. Trén chudi xung twéi mau, théng
sb Ktrans c6 dién tich dwéi dwérng cong cao nhat AUC |
0,956, v&i do nhay 100%, do dac hiéu 80%, va&i gia tri cut-
off 1a 0,058. Trén chudi xung phé, ty 1& Cho/NAA c6 gia tri
cao nhéat trong phan bac UTKD véi dién tich duwdi dwong
cong AUC la 0,899, d6 nhay dé dac hiéu twong trng la
100%, 80%, vo&i gia tri cut-off la 2,86 (Hinh 3).

ROC Curve
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Hinh 3. Minh hoa dwo'ng cong ROC gia tri cta cac
thong s6 CHT phd va CHT twéi mau.

Bang 4. Dién tich dwéi dwong cong AUC cua cac
thong s6 CHT phd va CHT twéi mau

AUC p
Ktrans 0,956 0,005
Ve 0,933 0,014
Cho/NAA 0,899 0,007
Chol/Cre 0,844 0,027
IV. BAN LUAN

CHT phd va twéi mau ngay cang duwoc st dung
nhw mot phwong phap khéng xam 1an dé phat hién va
phan loai khdi u ndo cling nhw cdi thién hon nira do chinh
xac chan doan trong qua trinh phan loai khéi u [9], [10] .
Nghién ctru clia chuing t6i d& cho thdy cac thong sbé Ve,
Ktrans clla CHT twdi mau, ty 1€ Cho/NAA, Cho/Cre cla
CHT phd trén may CHT 3T c6 thé gitp phan bac UTKD.

Cac két qua cla nghién clru nay chi ra réng sw
thay déi tinh thdm lién quan dén cac déc diém sinh hoc
cta tdn thwong'. So véi UTKD bac thap, cac té bao cla
UTKD bac cao co sy tang sinh mach va tang tinh tham.
Hang rao mau ndo cla qua trinh hinh thanh mach khéi
u chwa hoan thién hodc chwa trwdng thanh va khoang
cach gilra cac t& bao ndi md tang 1én, do d6 lam tang tinh
thdm thanh mach, dan dén ting Ktrans va Ve [11]. Bac
U cang cao, sy pha hly hang rau mau ndo tang lén lam
tang tinh thAm thanh mach lam tang gia tri Ktrans. Trén
co s& do, nghién clru clia chung téi danh gia gia tri cla
céac thong sb dinh lvong Ktrans, Ve dé phan bac UTKD.

Trong nghién clru cla Corrado Santarosa [12],
dién tich dw¢i dwdng cong AUC cla gia tri Ktrans la 1
(p<0,0001), v&i diém cut-off 1a 0,019. Nghién ctru khac
clia tac gid Cao M [13], xac dinh d6 nhay, d6 dac hiéu
twong ng la 87,1% va 78,9%, voi diém cut off 1a 0,059.
Twong tw, nghién clru cla tac gid Zhongzheng [14], xac
dinh gia tri cut off clla Ktrans la 0,035 v&i d6 nhay va do
dac hiéu twong tng la 88,9% va 82,4%. Gia tri chan doan
va diém cut off clia Ktrans cé sy chénh léch twong dbi
trong nghién ctvu clia chung toi v&i nghién ctru clia mot
sb tac gid khac. Diéu nay co thé duoc giai thich do han
ché vé sé lwvgng bénh nhan, khéong ddng nhat quy trinh
chup va phan mém xt ly & cac nghién ctvu khac nhau.

DIEN QUANG & Y HOC HAT NHAN VIET NAM  S6 52 - 08/2023

53



NGHIEN CUU KHOA HOC

Ty 1€ Cho/NAA va Cho/Cre c6 gia tri quan trong cua
CHT phé chén doan u nao. Nhw ban luan & trén, Cholin
tang la do t&ng hoat dong té bao, lien quan dén su gia
tang cAu tric mang té bao & cac khdi u ac tinh, giam NAA
lién quan dén tdn thwong té bao than kinh binh thuwéng,
Cre giam theo bac clia UTKD. Nghién clru cia Radwa
Kamel, ty & Cho/NAA tang theo bac clia UTKD, dé nhay
72%, d6 dac hiéu 90,9% trén TE trung binh. Trong nghién
ctru clia Tahir M Shakir, ty & Cho/Cre c6 d6 nhay 83,3%,
do dac hiéu 93,7% trong phan bac UTKD, véi diém cét 1a
3,72 c6 gia tri cao nhat. Nghién ctru ctia Mariko Toyooka'®
trén CHT ph6 va twdi mau trén 23 bénh nhan, gia tri cla
CHT phé gia tri Cho/NAA, Cho/Cre véi dién tich dudi
dwdng cong AUC la 0,97. Trong nghién clru cla NDH
va cac cs, ty & Cho/NAA va Cho/Cre tang theo béac cua
UTKD, khdng théy co sw khac biét vé ty 1& Cho/Cr gitra
cac bac u, gilra cac nhom u hay gilra cac loai UTKD, ty

TAI LIEU THAM KHAO

I& Cho/NAA cé sw khac biét cé y nghia thdng ké gitra
cac bac u, gitra nhém u bac thap va bac cac®. Nghién
ctru clia chung t6i cé két qua twong tw so véi nghién ciru
cta NDH, ty I&é Cho/Cre va Cho/NAA tang theo bac cua
UTKD. C6 sw khac biét cé y nghia thdng ké cuia ty & Cho/
NAA, Cho/Cre trong chan doan phan bac UTKD, do nhay
twong &ng 100%, d6 d&c hiéu la 80% trong chan doan
phan bac UTKD.

V. KET LUAN

Cac thong sb twdi mau Ktrans, Ve va phé Cho/NAA,
Cho/Cre c6 gia tri phan bac UTKD. Trong do, Ktrans co
gia tri cao nhat dé phan bac u than kinh dém. Két hop
cac thong sbé ctia CHT phd (Cho/NAA, Cho/Cre) va CHT
twdi mau (Ktrans, Ve) gilp nang cao chan doan phan
bac UTKD.
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TOM TAT

Muc tiéu: Danh gi4 gia tri cua chudi xung phd va chudi xung tuéi mau trén may cong hudng tir (CHT) 3 Tesla (T) trong chin

doan phan bac u than kinh dém (UTKD).

Phuong phap: Bénh nhan duge chup chudi xung phd va tuéi mau trén may 3T véi tiéu chuan vang 14 giai phdu bénh. Ding

phan mém tinh toan céc gié tri Ktrans, Ve, Cho/NAA, Cho/Cre. Sir dung dudng cong ROC dé so sanh céac thong s6 tudi mau va phd
dé phan biét UTK bac cao va UTKD bac thép.

Két qua: Co 15 bénh nhan UTKD, trong d6 c6 10 bénh nhan UTKD béc cao, 5 bénh nhan UTKD bac thép. C6 su khac biét

¢6 y nghia thong ké (p<0,05) ctia cac thong sb tudi mau (Ktrans, Ve) va phd (Cho/NAA, Cho/Cre) trong phan bac UTKD. Trong dé,
Ktrans c6 gia tri cao nhat dé phan béac u thin kinh dém (AUC 0,956).

Két luan: Gia tri Ktrans, Ve ciia chudi xung tudi mau c6 kha niang phan biét UTKD béc cao va UTKD bac thép.

Tir khéa: U than kinh dém, céng hieong tir phé, cong hieong tir twéi mau,
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