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XAY DUNG HE THONG TINH PIEM PHAN BAC U THAN KINH PEM
TREN CONG HUONG TU PA THONG SO

Nguyén Duy Hung'?*, Lé Thi Hong Phwong?, Lé Thanh Diing?
Tém tat
Muc tiéu: Xay dung hé thong tinh diém st dung da thong s6 dinh lwong cla cong
hwong tir khuéch tan sirc cang (diffusion tensor imaging - DTI), twéi mau (magnetic
resonance perfusion - MRP) va pho (magnetic resonance spectroscopy - MRS) trong
phan biét u thin kinh dém béic cao (high-grade gliomas - HGG) va bac thip (low-
grade gliomas - LGG). Phwong phdp nghién civu: Nghién ctru mo ta cit ngang co
phén tich trén 50 bénh nhan (BN) (25 LGG, 25 HGG), phéan tich thong s6 FA, MD,
rCBV, rCBF va Cho/NAA, Cho/Cr tai vung u (t) va quanh u (p). Hé thong tinh diém
dwoc xay dung tir cac yéu t6 du bao doc 1ap qua mo hinh héi quy logistic va kiém
chirng hiéu nang bang dudng cong ROC. Két qud: Cac gia tri MRP va MRS tai 16i u va
vung quanh u cao hon dang ké & nhém HGG so v&i LGG (p < 0,05). M6 hinh hoi quy
logistic da bién xac dinh rCBVt (= 3,74; 5 diém) va Cho/Crp (= 1,38; 3 diém) la hai
yéu t6 dw bao doc 1ap trong hé théng tinh diém. Véi ngwdng cat 0 diém (LGG) va = 5
diém (HGG), hé théng cai thién hiéu ning chin doan (AUC = 0,969; AC: 95%) so véi
cac thong s6 don 1é. Nguwdng 3 di€ém can dwoc cAn nhic danh gia thém. Két ludn: Hé
théng tinh diém két hop rCBVt va Cho/Crp cung cap cong cu truc quan c6 dd chinh
xac (AC) cao trong phan bic u thian kinh dém (UTKD).
Tir khoa: Hé thong tinh diém; Phan bic u than kinh dém; Cong hwong tir da thong sé.

DEVELOPMENT OF A MULTIPARAMETRIC MAGNETIC RESONANCE
IMAGING-BASED SCORING SYSTEM FOR GLIOMA GRADING

Abstract

Objectives: To develop a scoring system using multiple quantitative parameters
of diffusion tensor imaging (DTI), magnetic resonance perfusion (MRP), and
magnetic resonance spectroscopy (MRS) in differentiating high-grade gliomas (HGG)
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and low-grade gliomas (LGG). Methods: A cross-sectional analytical study was
conducted on 50 patients (25 LGG, 25 HGG), analyzing the parameters FA, MD, rCBV,
rCBF, Cho/NAA, and Cho/Cr at the tumoral (t) and peritumoral (p) regions. The
scoring system was developed from independent predictors identified through a
logistic regression model, and its performance was validated using ROC curve
analysis. Results: MRP and MRS values at the tumor core and peritumoral regions
were significantly higher in the HGG group compared to the LGG group (p < 0.05). A
multivariate logistic regression model identified rCBVt (= 3.74; 5 points) and
Cho/Crp (= 1.38; 3 points) as two independent predictors in the scoring system.
With cut-off scores of 0 points (LGG) and = 5 points (HGG), the system improved
diagnostic performance (AUC = 0.969; AC: 95%) compared to individual
parameters. A score of 3 points requires further evaluation. Conclusion: The scoring
system combining rCBVt and Cho/Crp provides an intuitive and highly accurate tool
for glioma grading.

Keywords: Scoring system; Glioma grading;
resonance imaging.
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224

02/2026.

* Tiéu chudn Iwa chon: C6 ho so 1am
sang day da va chup CHT 3.0T véi cac
xung DTI, MRS, MRP.
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*Tiéu chudn loai triv: Nhitng treong hop
da qua phau thuat/sinh thiét hoic hinh
anh nhiéu, khong dat chat lwong chan doan.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién ciru mo
ta cit ngang c6 phan tich.

* Phwrong phdp chon mdu: Chon mau
thun tién, hoi ctru ho so va phim CHT tir
thang 8/2025 - 2/2026. Hinh anh dwoc
bac si chdn doan chuyén khoa than kinh
(> 10 nam kinh nghiém) phan tich trén
Workstation 4.7 trong diéu kién mu v&i
két qua md bénh hoc. Ba ving quan tim
(ROI) dién tich 30mm? dworc dat thu cong
tai cAc vi tri twong rng trén clng lat cit
ctia cac ban d6 DTI, MRP va MRS (Hinh 1).

* Xtr ly 56 liéu: Dix liéu dwoc phan tich
bang phin mém SPSS 26.0 (IBM, Hoa
Ky). Bién dinh tinh dwoc trinh bay dwédi
dang so lwong (n) va ty 1é (%), kiém dinh
bing Pearson Chi-square hodc Fisher-

exact. Bién dinh lwong phan ph6i chuan
trinh bay dwdi dang trung binh (Mean) +
do léch chuin (SD), kiém dinh bang
Independent-samples T-test, bién phan
phéi khong chuin trinh bay dwéi dang
trung vi (Median) va khoang t phan vi
(IQR), kiém dinh bang Mann-Whitney U
(tinh chuin dwoc kiém tra bang Shapiro-
Wilk). Thong s6 dinh lwong dwgc chuyén
thanh bién nhi phan dwa trén ngudng cat
tir phan tich ROC. Sau khi kiém tra da
cong tuyén nham tranh phan tich trung
1ap, phan tich hoi quy logistic dwoc thuc
hién dé xac dinh cac yéu t6 chin doan
ddc 1ap trong hé thong tinh diém. Diém
s6 dwoc xay dung dwa trén hé so héi quy
B thu dwoc tir mé hinh da bién va lam tron
thanh s6 nguyén gin nhit. Tong diém
ctia BN 1a tong cac diém thanh phin. Dién
tich dwéi dwong cong (AUC), d6 nhay (Se),
dd dac hiéu (Sp) va AC cua hé thong
dworc so sanh véi cac thong sé don 1é.

Hinh 1. Minh hoa cach dit ROI dinh lwong trén cac chudi xung CHT.

ROI 1 dwoc dit tai ving u dic wu tién vi tri cé twdi mau cao nhit, tranh cic viung
hoai tir, xudt huyét, voi héa hodc mach mau. ROI 2 dwoc dat tai ving quanh u, wu tién
vi trf nghi ngo phtt thAm nhiém. ROI 3 dwoc dit tai viing chat trang binh thwong &

doi bén.
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3. Pao dirc nghién ctiru

Nghién ctru ddm bao tuin tha tiéu chuin dao dirc Helsinki va da dwgc Hoi dong
Pao dirc Bénh vién Hiru nghi Viét Dtirc théng qua theo Quyét dinh s6 11/GCN-HPDD
ngay 31/7/2025. S6 liéu nghién cru dwoc Bénh vién Hiru nghi Viét Birc cho phép st
dung va cong b6é. Nhom tac gia cam két khong co bat ky xung dot lgi ich nao vé tai
chinh, cd nhan hodc chuyén mén lién quan dén ndi dung va két qua nghién ctru.

KET QUA NGHIEN CG'U
Bang 1. Dic diém chung ctia nhoém nghién ciru va chdn doan mo bénh hoc.
Pac diém LGG (n=25) HGG (n=25) p
Gioi tinh (nam/nit) 12/13 19/6 0,041a
Tubi (Mean + SD) 31,60 +13,03 5296+15,64 <0,001°
Nhém tudi* (n, %)
0- 21 tudi (tré em va thanh thiéu nién) 4 (16) 1(4) 0,349¢
> 21 tubi (ngudi 16m) 21 (84) 24 (96)
Chan doan mé bénh hoc™
Ténu Phan do n %
Pilocytic astrocytoma 1 1 2
Ganglioglioma 1 4 8
Astrocytoma 2 13 26
Pleomorphic xanthoastrocytoma 2 2 4
Central neurocytoma 2 1 2
Oligodendroglioma 2 4 8
Astrocytoma 3 2 4
Oligodendroglioma 3 5 10
Diffuse midline glioma 4 2 4
Glioblastoma 4 16 32

(: NICHD Pediatric Terminology [8]; ™: WHO (2021) [3]; ¢ Kiém dinh Pearson Chi-Square;
b: Independent-samples T-test; <: Fisher-exact test)

Trong 50 BN (25 LGG, 25 HGG), nhém HGG c6 d6 tudi trung binh (52,96 + 15,64)
cao hon cé y nghia so v&¢i nhém LGG (31,60 £ 13,03), véi p < 0,001; gidi tinh cling cé
sw khac biét (p = 0,041). V& md bénh hoc, u nguyén bao than kinh dém
(glioblastoma) chiém ty 1é cao nhit toan nhém (32%), u té€ bao hinh sao
(astrocytoma) chiém wu thé & nhém LGG (26%), con UTKDP it nhanh
(oligodendroglioma) bac 2 va 3 Ian lwgt chiém 8% va 10%.
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Bang 2. Gia tri dinh lwong da thong s6 CHT.

Bién

LGG (n = 25) HGG (n = 25) p
Vung u dac
FAt, Median (IQR) 0,13 (0,08) 0,13 (0,08) 0,892a
MDt, Median (IQR) 1,46 (0,79) 1,03 (0,24) 0,079
rCBVt, Median (IQR) 1,31 (1,30) 4,25 (1,79) <0,001a
rCBFt, Median (IQR) 1,36 (0,93) 2,57 (2,29) <0,001a
Cho/NAAt, Median (IQR) 1,75 (1,16) 3,65 (2,65) 0,001a
Cho/Crt, Median (IQR) 2,07 (1,04) 2,70 (1,96) 0,003a
Vung quanh u
FAp, Median (IQR) 0,27 (0,08) 0,21 (0,14) 0,0582
MDp, Median (IQR) 0,93 (0,17) 1,29 (0,36) 0,0552
rCBVp, Mean + SD 0,91 +0,22 1,30+ 0,48 <0,001°b
rCBFp, Median (IQR) 0,80 (0,39) 1,16 (0,44) 0,013a
Cho/NAAp, Median (IQR) 0,73 (0,43) 1,55 (0,93) <0,001a
Cho/Crp, Median (IQR) 1,13 (0,48) 1,71 (0,73) <0,001a

(¢ Kiém dinh Mann-Whitney U; b: Independent-Samples T-test)
Cac gia tri FA, MD khoéng khac biét dang ké gitta nhom LGG va HGG (p > 0,05).
Nguoc lai, nhém HGG c6 thong s6 MRP (rCBV, rCBF) va MRS (Cho/NAA, Cho/Cr) tai

ca vung u dic 1an quanh u cao hon dang ké so véi nhém LGG (p < 0,05).

Bang 3. Két qua phéan tich dwong cong ROC cac thong s6 don 1é.

Bién AUC Ngwong cit  Se (%) Sp (%) AC (%)
rCBVt 0,882 3,74 76 96 86
rCBFt 0,787 1,58 92 60 76
Cho/NAAt 0,784 2,10 92 68 80
Cho/Crt 0,749 2,16 88 60 74
rCBVp 0,787 1,06 76 88 82
rCBFp 0,706 1,03 68 72 70
Cho/NAAp 0,835 1,01 76 80 78
Cho/Crp 0,802 1,38 80 80 80

Trong s6 cac thong s6 don 1é, rCBVt c6 gia tri phan bic cao nhit véi AUC = 0,882

va AC: 86% tai ngudng cat 3,74. Thong s6 chuyén hda tai ving quanh u dat gia tri
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chdn doan cao hon so vi16i u. Ty 16 Cho/NAAp dat AUC = 0,835, AC: 78% tai ngudng
cat 1,01. Ty I1é Cho/Crp dat AUC = 0,802 va AC: 80% tai ngwéng cat 1,38.

Bang 4. Phan tich mé hinh hoi quy don bién va da bién cac théng so.

: Pon bién Pa bién
Bién
p1 B p1 p2 p3
rCBVt < 0,001 4,658 0,001
Cho/NAAt < 0,001 1,350 0,312
Cho/Crt 0,001 1,727 0,109
< 0,001 0,910
rCBVp < 0,001 1,787 0,997
Cho/NAAp < 0,001 1,439 0,350
Cho/Crp < 0,001 3,148 0,007

(B: Hé s6 hoi quy; p1: Kiém dinh Wald; pz: Kiém dinh Omnibus, ps: Kiém dinh
Hosmer - Lemeshow)

Sau khi loai bé rCBFt va rCBFp do hién twong da céng tuyén (VIF > 5), 6 thong s6
ddc 1ap gbm rCBVt, Cho/NAAt, Cho/Crt, rCBVp, Cho/NAAp, Cho/Crp dwoc dwa vao
mo hinh hoi quy logistic d€ xay dwng hé thong tinh diém (Bdng 4). Kiém dinh Wald
xac dinh cac bién c6 y nghia thdng ké (p1 < 0,05) 1a rCBVt (OR = 105,43; 95%Cl: 6,58
- 1.690,09) va Cho/Crp (OR = 23,29; 95%CI: 2,4 - 229,50) véi hé s6 hdi quy B thé
hién tac dong thuin chiéu. M6 hinh c¢6 d6 phu hop cao véi kiém dinh Omnibus (p2 <
0,001), kiém dinh Hosmer - Lemeshow (p3 = 0,910 > 0,05).

Bang 5. Hé théng tinh diém phan bac UTKD.

Thong s6 Piém
rCBVt < 3,74: 0 diém; = 3,74: 5 diém
Cho/Crp <1,38: 0 diém; > 1,38: 3 di€ém
Tong diém 0 diém: LGG; 3 diém: Can nhic; = 5 diém: HGG

Hiéu ning chian doan

Ngwong cait  Dw doan LGG HGG Se Sp AC AUC

0 diém LGG 19 1
> 5 diém HGG 1 19 95% 95% 95% 0,969
3 diém Can nhic 5 5
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Hinh 2. Duwong cong ROC ctia hé thong tinh diém va cac thong s6 don 1é.

Hé thong tinh diém quy déi s6 nguyén dwoc xay dung tir hé s6 hoi quy B cta hai

yéu t& dw bao doc 14p nham don gidn hoa rng dung 1am sang (Bdng 5). Phan tich

dwong cong ROC cho thay hé théng nay cai thién hiéu nang phan bac UTKD so v&i

cac thong s6 don 1é (Hinh 2).

BAN LUAN

Nghién ctru nay xac nhan cac thong so6
twdi mau (rCBV, rCBF) va chuyén héa
(Cho/NAA, Cho/Cr) hiéu qua trong phan
bac UTKD (AUC = 0,706 - 0,882). Trong
dé, rCBVt la thong s6 don 1é tot nhat
(AUC = 0,882, Sp: 96%), dong thoi ¢
trong s6 cao nhat (B = 4,658) trong md
hinh hoi quy logistic da bién, phan 4nh
dac trung tan sinh mach cta khéi u ac
tinh [1, 2, 4]. Du cac ty 1é chuyén hoa tai
16i u (Cho/NAAt, Cho/Crt) c6 y nghia
trong phéan tich don bién, ching bi loai
khoi mo hinh da bién do hiéu &ng 14n at
cta rCBVt. Ngworc lai, tai ving quanh u,
Cho/Crp duy tri y nghia dw bao doc lap

(B = 3,148; p = 0,007), dwoc thuat toan
ho6i quy Iwa chon lam thong s6 thir hai
(bén canh rCBVt). Piéu nay chirng minh
suw két hop tin sinh vi mach 16i u véi tinh
chat xdm lan quanh u mang lai d6 tin ciy
cao hon trong dw doan mirc do ac tinh
cia UTKD so véi viéc st dung thong s6
don 1, phu hop véi cac bdo cao qudc té
[5, 6]. Caulo va CS (2014) cho thiy viéc
két hop tudi, gia tri rCBV tai viing ngdm
thudc va ty 1é Cho/Cr tai vliing c6 tin hiéu
thidp nhit trén T2W dem lai kha ning
phan bac UTKD véi AUC dat 0,95 [5].
Can tré 16n nhat trong viéc ing dung
rong rai thong s6 dinh lwong CHT vao
thuc hanh 1am sang chinh la tinh phitc tap
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trong viéc dién giai két qua. Hé thdng
tinh diém trong nghién cru nay cung cap
mot gidi phap kha thi bang cach gan
trong s6 toan hoc 5 diém cho bang chirng
tan sinh mach &16i u (rCBVt > 3,74) va 3
diém cho bang chirng thAm nhiém té bao
¢ quanh u (Cho/Crp = 1,38). V&i ngudng
cat > 5 diém, mot khéi u c6 twdi mau 16i
cao (dat 5 diém) sé dwoc phan loai ngay
la HGG. Nguworc lai, LGG can thoa man ca
hai thong s6 dwdi ngwong (rCBVt < 3,74
va Cho/Crp < 1,38). Nhitng truwdong hop
khoi u c6 rCBVt thadp nhwng Cho/Crp cao
(dat 3 di€ém) can dwoc cAn nhic danh gia
thém, dac biét la cung v&i cac dac diém
trén CHT thwong quy. Thuc té, viéc wéc
tinh rCBV c6 thé bi nham 1an do thudc
déi quang thoat mach vao khoang gian
bao, gdy gidm tin hiéu trén T2 GE nho
hiéu rng rut ngan T1, tir d6 gy ra thay
déi gia tri dinh lwong [1, 4]. Do d6, &
nhirng khéi u c6 hang rao mau nio bi pha
huy nghiém trong (ngdm thuéc twong
phidn manh), rCBV cé thé bi danh gia
thép, chwa du dé vuot ngwong 3,74, gy
b6 s6t HGG. Cam bay th hai lién quan
dén dwong tinh gid Cho/Cr tai vung
quanh u do ROI dat qua sat vién khdi u
trén MRS, dan dén danh gid qua mtc
LGG, doi hoi bac si chan doan hinh anh
can c6 du kinh nghiém khi thwe hanh do
dac. Khi 4p dung vao mAau nghién ctru, hé
thong tinh diém cho thiy kha nang phan
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loai t6t hon (AUC = 0,969; AC: 95%)
so v&i cac thong so don 1é rCBVt (AUC =
0,882; AC: 86%) hay Cho/Crp (AUC =
0,802; AC: 80%).

Nghién ctru con han ché do c& mau
nhé (n = 50), dac diém mau chwa sat dich
té 1Am sang va thiéu dit liéu kiém chirng
doc 1ap. Do @6, cac nghién ctru tién ciru
v&i ¢ mau 16n hon va da trung tim 1a
can thiét trong twong lai.

KET LUAN
Sw tich hop hai thong s6 rCBVt va
Cho/Crp vao mdt hé théng tinh diém
trwc quan, don gian héa da cai thién hiéu
nang chan dodn phin bac UTKD vé&i AC
95% va AUC dat mirc 0,969.
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