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Three-dimensional pseudo-continuous arterial spin
labeling and intravoxel incoherent motion imaging in
evaluating IDH1 genotyping of gliomas

YANG Ting, GU Taifu, ZHANG Ran, XIAO Xinlan"
(Department of Medical Imaging, the Second Af filiated Hospital of
Nanchang University, Nanchang 330006, China)

[Abstract] Objective To compare the value of three-dimensional pseudo-continuous arterial spin labeling (3D-pCASL)
and intra voxel incoherent motion imaging (IVIM) in preoperative identifying the genotyping of isocitrate dehydrogenase 1
(IDH1) of brain gliomas. Methods The clinical and preoperative 3D-pCASL and IVIM data of 78 patients with
pathologically confirmed glioma and IDH1 immunohistochemical results were retrospectively analyzed. The patients were
divided into IDH1 wild group (wild group, n=51) and IDH1 mutant group (mutant group, n=27). There were 41 cases of
high-grade gliomas (HGG) and 10 of low-grade gliomas (LLGG) in wild group, 11 HGG and 16 LGG in mutant group. The
clinical data and 3D-pCASL parameters (maximum cerebral blood flow [ CBF. |, relative CBF [ rCBF]), IVIM parameters
(minimum true diffusion coefficient [ Dpi ]+ maximum pseudo diffusion coefficient [ Doy ] and perfusion fraction [ fu. 1)
were compared between groups. Receiver operating characteristic (ROC) curves of parameters being statistically different
between groups were drawn for predicting IDH1 mutation genotyping of gliomas, and the corresponding diagnostic
efficacies were analyzed. Results There was no difference of gender between groups ( P=0. 970) , while the age of patients
in wild group was higher than those in mutant group (P=0.040). The proportion of HGG was higher in wild group than
that mutant group ( P<C0.001). CBF,.. and rCBF in wild group were higher than those in mutant group (both P<Z0.05),
while Duin s Dmax and i were no difference between groups (all P>>0.05). The area under the curve (AUC) of CBF,.x and
rCBF for differential diagnosis of IDH1 wild and IDH1 mutant in glioma was 0.71 and 0.73, respectively. Taken
91. 28 ml/(100 g * min) as the threshold of CBF,., .the sensitivity and specificity was 74. 10% and 74. 50% , respectively,
while taken 1.53 as the threshold of rCBF, the sensitivity and specificity was 55.60% and 84.30% . respectively.
Conclusion 3D-PCASL parameters CBF,.., rCBF had certain efficacy in preoperative predicting IDH1 genotyping of
gliomas. The stabilities of IVIM parameters were not good, and their value needed to be further studied.
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[ ZE] BB NILAR =4ethiz g3 Ik A EARIT (3D-pCASL) 14 2 P9 A AH 113 3 B4R (TVIMD A i 340 W s e B
AT RN SRS 1(IDHD B 3 BUANE . FiE WIS 34 78 M) 2205 I 5 HAT TDH L DRI 00 235 1% i Je J5 93 f
F I R S AR 3D-pCASL K& IVIM %kl f 3% 435 IDHL 87 2E 41 (B AR 41, n=51) & IDH1 4841 (R4, n=27),
SF A 20 rp A1 0 G 10 B RN S B L S AR A v 11 v G L 16 IR SR e SR . AL 2 AL IR BT kL B 3D-pCASL
SB[ B FM I ik (CBF ) RN CBF(rCBE) 1. IVIM S8 [ e/ B4 R B0 (Do) e KA Y TR BX (Do) B I KW 1
OB (L) JI 25 50 BT X 22 5T R 1124 T US40, 2 1) 56 0 e B8 IDHL 58 A8 1% 0 1 32 08 TAERRAE (ROC) 4% . T4
HizWikht, &8 24HMNERESEITHE L (P=0.970), BB EERE TRBH (P=0.040) . & F KRR &
L T 2EAR 41 (P<<0. 001) . B9 Az 41 98 CBF max - rCBF 375 T 28 48 41 (P #4<C0. 05) s M Dinin + i  fmax 41 1] 22 S ¥ T 551
2R L (P #>>0.05) . CBFu rCBF %500 ¢ BTy IDH1 B Az B 55 58 48 B (9 il 42K 10 #2559 ok 0. 71.0. 73, CBF xR B K
91. 28 ml/(100 g * min) i, Wi U A% R BEA3 9 R 74. 1090 .74. 50% s rCBF B8N 1. 53 I, Hi2 Wi U 45 5 4y
Wk 55.60%.84.30% , ZEit Mk B 3D-pCASL £33 CBF,.. .rCBF X #| W7 IDH1 K 43 B B A — E 30 IVIM 28
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continuous arterial spin labeling, 3D-pCASL) M & & N
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1.2 Y254 ¥%  FJH GE Signa EXCITE HDxt 5§,
GE Discovery 750W 3. 0T MR 941 , 8 3 1 AH 45 [ 3k
Fii 2% P RS RISk MRTL W5 fiE MRI(G3D-pCASL,
IVIND Kt for 5 A e AR A7 38 5 TIWIL X L 551 2k 4L
Wt R 4] 1 1B 5 % 0. 1 mmol/ kg K i &, LR 2.5 ml/s,
Z #(. 3D - pCASL, FOV 240 mm X 240 mm, 2 J&
4.0 mm, JZ B 0, ¥R AL 3, AT E] 4 min 16 s, 45
105 ZEIRAFE] 1 525 ms; IVIM, TR 4 500 ms, TE 84. 5 ms,
FOV 240 mm X 240 mm,/Z/E 4. 0 mm, Z[EIF 1. 5 mm,
b {H A 25.50,75,100, 150,200, 300, 400, 500, 600,
800.1 000 s/mm?,FAFiAF[E] 7 min 48 s,

1.3 BB AH %M GE AW4. 6 TAE¥4r#7 3D-
pCASL . IVIM J5 4 %4 , 43 51 3% 45 il 1l i £ (cerebral
blood flow, CBF), H ¥ # & %t (true diffusion
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coefficient, D). fh ¥ #l & % ( pseudo diffusion
coefficient, D" ) J # ¥ 4> %0 ( perfusion scale
coefficient, DWEEI (B 1, B 1 ZHA 2 4 fk s
GBI W AR WA EINTEY 1 4 B4 30 4£L
BB Ha R FEEIME ST TORER E
e e J22 T ek S 5 IX s ) ) 3 S TRTAR 40~ 60 mm®
() B HR X (region of interest, ROD) , &g i JF 48715 |
B BS54 B i 2 OB AR 28 X, R A o kb0 K B
&0 1F % X 3 f: K CBF (CBF,..) K& A )i &/ D
(Do) VIR D™ (D) IR (L) s W 1, 1~2
J&i B A B B2 0T PR 2) 1) ROT, O SF- SE SE1 T 3
T 58 P 983 AH X i 1AL 3R & (relative cerebral blood flow,
rCBF) : rCBF = 81 92 i CBF/Bi A4 il 41 41 CBF,

L4 GEit2Eor it R SPSS 25. 0 e it 43 HF 4 AF.
PL Shapiro-Wilk 6536 %} it & 9 BT 1E S M %, 75
GHELL T s Fom AW DL AL CE TR YA 8D 3R
AN AT P ST FE AR A 5 5 AR 2 80 ManneWhitney
U K58 Lo/ A 30 LE B H BT kL . SR T2 A OC R 8K

(intraclass correlation efficient, 1CC) 43 #1 W2 F& N
A B — Bk, ICC>0. 75 N — Bk s hy . 4 xt 22
S A GEE R I S A i S I BT IDH L R 72 1Y
Zik B T AE $F fiE (receiver operating characteristic,
ROC) ik, P HAZ Wik BE L 2R 45 Ho i 26 1fi B Carea
under the curve, AUC) KR FE57 5 HE. P<
0.05 AEFAGIT 2R

2 H#R

2.1 MG IR BER B 20 8] Pk 0] 25 = TC 4 it 2 3
M (¥ =0.001,P=0.970), BFAEHFHEH TREH
(1=2.089, P=0.040) , H. & Z il [ BT o L & T
ARG (y* =12. 490, P<C0.001),

2.2 W4 MRI ZHILE W 4 B & CBE,,.
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BA S 5 TR A8 2H (P 45<C0. 05) w Dyyin Dy« frne 41 ] 22
SY TG L (P#>0.05) , L% 1,

B 1 BEH.62 % 06k B R (WHO V4% . IDH B A= 7Y
B K R B (BIE R ROD ikt CBFmay 152. 25 ml/ (100 g » min) » rCBF 3. 06, Dyin 0. 74 X 1073 mm? /s, Dgax4. 99X 1072 mm? /s [nax 0. 34
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20 51 CBFmax [ ml/ (100 g * min) ] rCBF

Dumin (X1073 mm?/s)  Diax (X 1072 mm?/s) finax

Wi 2] (n=51) 121. 78(84. 56,156. 62)
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1.4500. 84,2.31)

0. 58(0. 35,0. 78) 4.72(2.03,7.54) 0. 33(0. 24,0.42)

0.68(0.31,0.92) 4.32(1.92,7.82) 0.45(0. 25,0.56)

VA —3.009 —2.442
P 0.003 0.015

—1.050 —0.011 —1.927
0.294 0.992 0. 054
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