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Application of APT, ASL and DCE-MRI in glioma grading
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Abstract: Objective To explore the value of multimodal magnetic resonance imaging (MRI) techniques such as amide proton
transfer imaging (APT), arterial spin labeling (ASL), dynamic contrast-enhanced MRI (DCE-MRI) for the preoperative
gliomas grading. Methods Forty-one cases of pathologically confirmed gliomas, including 18 cases of low-grade gliomas
(LGG) and 23 cases of high-grade gliomas (HGG), were collected prospectively. Two doctors independently measured the
mean APT (mAPT), mean cerebral blood flow (mCBF), mean volume transfer constant (mK"™") of the tumor parenchymal
area; and the intraclass correlation coefficient between the measurers was calculated. Receiver operating characteristic (ROC)
curve was used to compare the diagnostic efficacy of each parameter to distinguish LGG and HGG, and the AUC was
compared between different techniques. Finally, the binary logistic regression method was used for multimodal joint
evaluation. Results The consistency between the measurers was good. The mAPT, mCBF, and mK"™" of the parenchymal
area of HGG were all greater than those of LGG, with statistical differences (P<0.05). When the technique was applied
independently in gliomas grading, the AUC of mAPT, mCBF and mK"™ were 0.96, 0.91 and 0.93, respectively; and the
sensitivities of mAPT, mCBF and mK"™" were 0.91, 0.91 and 0.83, respectively; and the specificities of mK"™", mAPT and
mCBF were 1.00, 0.94 and 0.83, respectively. When combining techniques in gliomas grading, the combination of 3 kinds of
techniques had the best diagnostic performance. The AUC of the combination of 3 kinds of techniques, mAPT combined with
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mCBF, mCBF combined with mK"™*, and mAPT combined with mK"™ were 1.00, 0.99, 0.99 and 0.97, respectively. The
sensitivity of the combination of 3 kinds of technologies was up to 1, and that of mAPT combined with mCBF, mCBF
combined with mK"™", and mAPT combined with mK"™" was 0.96, 0.96 and 0.91, respectively. The specificity of the
combination of 3 kinds of techniques was 0.94, and that of the combination of any two of them could reach 1.00. Conclusion
APT, ASL, and DCE-MRI show good diagnostic value for the preoperative gliomas grading. Among them, APT has the
optimal diagnostic efficiency, while the diagnostic efficiency of ASL is the worst. There is no statistical difference in the AUC
among 3 kinds of techniques. The combination of different techniques for gliomas grading can improve the ability of
differential diagnosis, and the combination of 3 kinds of techniques can become a powerful glioma grading technique.

Keywords: glioma; amide proton transfer imaging; arterial spin labeling technique; dynamic contrast-enhanced magnetic

resonance imaging; differential diagnosis
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wF . (1)3D T,WI &R A7 (FFE ¥ 41 ) , & & i) [
(Time of Repetition, TR) 6.5 ms, [A] i i [A] (Time of
Echo, TE) 2.9 ms, JZ/E 1.0 mm, /28] 0.0 mm, L%
(Field of View, FOV)242 mmx242 mm, %1 [% 240x240,
(2) T,WI(SE J¥%1 ), TR 4 000 ms, TE 122 ms, J2 &
5.5 mm, )2 A 1.0 mm, FOV 230 mmx30 mm, % [4
384x384,(3)APT(3D TSE-DIXONJ¥41]),TR 6 491 ms,
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180 mm, % % 128x100. (4) ASL (3D £ % 4% Jik i
%1 ,3D pCASL), TR 4 142 ms, TE 11 ms,)Z/5 6 mm,
JZ 18] #E 0.0 mm, FOV 240 mmx240 mm, % [F 64x60.
(5)DCE (GRE J¥#%1 ) , TR 3.5 ms, TE 1.63 ms, JZ &
3.0 mm, JZ[A]#F 0.0 mm, FOV 220 mmx183 mm, % [%
140x115,

T He 7 5K £L A 8% (Gadodiamide, 0.5 mmol/L) ,
R v T 2 A 1, 770 4 0.2 mL/kg, # % 3 mL/s.
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Figure 1 A 58—year—old female patient with diffuse astrocytoma (WHO grade III, right frontal lobe)
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I 75 e [ 3 ) FLAIR F1% He )5 3D-T,WI &
18, WERf o SO
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fdi F§ IBM SPSS 26 .MedCalc 4k 1 % $4i E 17 55
T2, i B — 30 & 41 (Intraclass Correlation
Coefficient, ICC) DL ¥ 4 Il & 3 2 8] 09 — 2 % 5
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J& v E TR L BB bR o 22 2R, 4l R] AR R
SEAEAR RSB . THECTERILLE A LR AR FE R
HRITRE, P<0.05 WS A SRR L

2 il % X # T 1E %F fF (Receiver Operating
Characteristics, ROC) [l £k , 3% F DeLong #5; 56; X A~ [F]
FAR BRI 2R T M FH ( Area under Curve, AUC) #4748
LR, A b I Gt SR Z B A8l BBUR M A S
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Table 1 General clinical data

AR EE LGG HGG P
AR % 43.72+10.71 51.57+9.69 0.022
PE5 0.531
Bk 11(61.11%) 11(47.83%)

Lk 7(38.89%) 12(52.17%)
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2.3 b A APT.ASL.DCE-MRI #1749 212 i
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Table 2 Comparison of various parameters between two groups

=2 LGG HGG HH P&

mAPT/% 2.049+0.464  3.638+0.590  9.148 <0.000 1

mK™/min! 0.010£0.006  0.102+0.073  5.210 <0.000 1

mCBF (mL/min/g) 28.110+19.641 75.870+33.510 5.235 <0.0001
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2 APT.ASL.DCE-MRI %} £ ##) ROC Bh%;
Figure 2 ROC curves of the corresponding parame-
ters of APT, ASL and DCE-MRI
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0.000 1) ;mCBF 1 AUC 7 0.91, 21545 %0 0.75 , fK
PER 0.91, 45 57054 0.83. 5 LGG L, HGG 52 it X
mK"™ B 5, 22 7 481 2% B L (P<0.000 1) ;mK™
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Table 3 Efficiency of multimodal joint diagnosis

BA 12 W AUC ZPB3R%0 Hudtt HEmk
APT 4 ASL 0.99  0.96 096  1.00
APT 4 DCE-MRI 0.97 091 0.91 1.00
ASLI4 DCE-MRI 0.99  0.96 0.96 1.00

APT ASL .DCE-MRI =#FH4&  1.00 0.94 1.00 0.94
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Figure 3 ROC curves of multimodal joint diagnosis
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Figure 4 A 46—year—old male patient with oligodendroglioma (WHO grade II, left insular lobe)
a: Al0E T, W iR R 20 O 8 i 2R DL B 088 A6 (5 Sk s ) s b APT PR R B3 ik APT (B4 157 , D 5 H: mAPT {244 2.7 (35 3k I ) s¢: ASL
1 CBF D2 7% 20 00 12y - v U SAHR 2 EE A X (35 3k 078 ) 5 d: DCE 1 Kons B P i ek mK s (5 24 24 0.006 (7 3k i1 78 ) s e i ¥l (HE , x100)

Bl5 B&,5,46 % KRS MERE(WHO IV &, A
Figure 5 A 46—year—old male patient with glioblastoma (WHO grade IV, right temporal lobe)
a: Al T, W iR A5 QU Lk S AEFRAR S AL (5 Sk I ) s b APT P2 U3k APT {5 W 48 15 (R Sk s ), i mAPT B 2974 3775
c: ASL 1) CBF DR [ 7 S5 A S22 AR e E VE (77 3k 0T 7% ) 5 d - DCE (19 Keos P Pl i ek 52 5 [X. mK s 2458 0.123 (i kR ) s e B E (HE, x100)
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Jo7 FH At PR o B AR A TR A B, HA2 W Rl sE 4 745 3
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