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[(FBHE] B IR (magnetic resonance imaging, MRI) JRHGK & A% ( diffusion tensor imanging,
DTI) &S50 5 e Bird i BREH 20 1 & N J2 4B K T (vascular endothelial growth factor, VEGF) | #:Fi4 )@ N
E-9 ( matrix metalloproteinase-9, MMP-9 ) 23k F4AH Sk B HOGH i B B AR T 3Pz Wit B . ik 2017451 H —
20204F10 7 UL E 2 BEBE MR 1Y 204400 ik K B SR AR A Foe x4, ARAE A T 2EZH4Y ( World Health Organization,
WHO ) Jifvgd s B 24 53 G0F 55 2 ARG AL (o449 ) Fnss gl dl (1106) o Fra BE R ZMRIFNIDTIRG S, &
HE R IR B RS (apparent diffusion coefficient, ADC) . £ 11 5PE434L (fractional anisotropy, FA) . AHXTADC

(rADC) . FXFA (rFA ) FABXHm 3R BLZR %L (relative axial diffusivity, rAD) {f; Sl ULy 00 AR 5 M 241
ZIPVEGF . MMP-9 AN . Zik# TAEFFE (receiver operating characteristic, ROC ) HHZE/HTDTIRE 12 B0 i i
JRIE AR D2 Wi 8 3 Spearman/M T DTIE 1 240 5 414U H VEGF . MMP-9FIAAREE . 8. Mm% M4IDTI
EREBHrADC, ADC. rAD. FA. rFAH % A1.60+0.44, (1.23+0.32) x10° mm®/s, 0.98+0.23, 0.11+0.03.,
0.21+0.06, ¥METIEKHMNL1.89£0.39, (1.47+0.31) x10° mm*/s. 1.16+0.28. 0.17+0.05, 0.31£0.11, 2R
BRI #EL (P<0.05) ;5 mBMNAMBEHLFVEGE ., MMP-9FH AR H94.55% . 89.09%, ¥ TR
2 (38.30%. 46.81%) , ZRAL&I#HE L (P<0.05) ; ROCHZLHHrE~, DTLE&ZS5rADC, ADC. rAD,
FA . rEAIS Wil 5 5 96 AR T 20 B A9 28 T A (area under curve, AUC) Z23%150.701 (95% CI: 0.600~0.802) .
0.719 (95% CI: 0.619~0.820) . 0.704 (95% CI: 0.600~0.809) . 0.794 (95% CI: 0.701~0.888) . 0.789 (95% CI:
0.694~0.885) . Spearmantfl CHE TR, DTIERSBHrADC, ADC. rAD, FA, rFASEE M4 VEGF£ A
BHAME (1=-0.206, —0.313, -0.281, -0.379. —0.322, P¥J<0.05) , 5MMP-9FALLE MR (=-0.396. —0.235,
-0.374, -0.281., -0.260, P¥j<<0.05) . £5i®: DTLE =SE S M B B35 Mg 24U VEGE . MMP-93R3A HAR — @Al ¢
P, HDTLE S50 BT o A w4402 Wi .
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The value of DTI quantitative parameters in diagnosis the preoperative grading and correlation with the
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[ Abstract | Objective: To investigate the value of magnetic resonance imaging (MRI) diffusion tensor imaging (DTI) quantitative

parameters in diagnosis the preoperative grading and correlation with the expression of vascular endothelial growth factor (VEGF)
and matrix metalloproteinase-9 (MMP-9) in pathological tissues of brain glioma. Methods: 204 cases of brain glioma were selected
as the research objects in Wuhan Red Cross Hospital from January 2017 to October 2020, and they were divided into low-grade group
(94 cases) and high-grade group (110 cases) according to who tumor pathological grading. All patients were examined by MRI and
DTI before operation. The value of apparent diffusion coefficient (ADC), fractional anisotropy (FA), relative ADC (rADC), relative
FA (rFA) and relative axial diffusivity (rAD) were measured by quantitatively. The expression of VEGF and MMP-9 in pathological
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tissues were detected by immunohistochemistry. The value of DTI quantitative parameters in diagnosis the preoperative grading of
brain glioma was analyzed by receiver operating characteristic (ROC) curve. The correlation with DTI quantitative parameters and
the expression of VEGF and MMP-9 in pathological tissues was analyzed by Spearman. Results: The value of rADC, ADC, rAD, FA
and rFA in high-grade group were (1.60 + 0.44), (1.23 £ 0.32) x 10° mm’/s, 0.98 +0.23, 0.11 + 0.03, 0.21 + 0.06, which were lower
than those of low-grade group were (1.89 +0.39), (1.47 +0.31) x 10° mm®/s, 1.16 = 0.28, 0.17 = 0.05, 0.31 = 0.11, the differences
were statistically significant (P<<0.05). The positive expression rates of VEGF and MMP-9 in high-grade group were 94.55% and
89.09%, which were higher than those of low grade group were 38.30% and 46.81%, the difference were statistically significant
(P<<0.05). ROC curve analysis showed that the AUC of rADC, ADC, rAD, FA and rFA in diagnosis the preoperative grading of brain
glioma were 0.701 (95% CI: 0.600-0.802), 0.719 (95% CI: 0.619-0.820), 0.704 (95% CI: 0.600-0.809), 0.794 (95% CI: 0.701-0.888)
and 0.789 (95% CI: 0.694-0.885). Spearman analysis showed that the rADC, ADC, rAD, FA and rFA were negatively correlated with
the expression of VEGF (r=-0.206, —0.313, —0.281, —0.379, —-0.322, all P<<0.05), and negatively correlated with the expression of
MMP-9 (=-0.396, —0.235, -0.374, -0.281, —0.260, all P<<0.05). Conclusion: The quantitative parameters of DTI have a certain
correlation with the expression of VEGF and MMP-9 in pathological tissues, and the quantitative parameters of DTI were helpful to
diagnosis the preoperative grading of brain glioma.

[ Key words ] Brain glioma; Magnetic resonance imaging; Diffusion tensor imaging; Vascular endothelial growth factor; Matrix

metalloproteinase-9

e TR 2 AL A B 1 o 2 IR 4 L £ JE
RV FTUIRE L R T RORE BORE R L A ) 1
B IG RVEIT O BAEE R RS, AWUG
2SR, HORTT R TR e e R e 1

TEORR s

— R R

SGRYT, MGETE BOCE R, LIRS
( magnetic resonance image, MRI) FREK & AL
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( vascular endothelial growth factor, VEGF ) #J
PR e ol A R A, BT &R AR -9 (matrix
metalloproteinase-9, MMP-9 ) ] #7541 it &k
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VEGF . MMP-9235 I AH S B Hx i i g A
HI GO W, LAk 1 s o e I RVG 97 7 58
RIITT K S PG RS %

PEH201 7451 H—20204E10 H i iigr+
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Rk LR 22 R TG TR L (P>0.05) .
1.2 FHik
12.1 DTl %

K Aaf 2% Philips/s @] iy Ingenia 3.0 T MRI
HIAL, B MAMRIEHEARS ., B TIR
Rk S Kk & ( fluid-attenuated inversion
recovery, FLAIR) J#%1 . %Ef4=320x 256, [A]
HehtE] (echo time, TE) /EZHF[E] ( repetition
time, TR) =25 ms/2 200 ms, ¥ }[a]/HE
=850 ms/90° ; T2MMALEE ( T2-weighted
image, T2WI) : ¥i[#=320x 256, TE/TR=
120 ms/6 000 ms; T2 FLAIR: JZ/5=5 mm, TE/
TR=160 ms/7 500 ms, HiPF=320x 256, JikHt
[B]=2 500 ms. DTUK:A W 5L & T 1 [R5
HiE/¥% (echo planner imaging-spin echo, EPI-
SE) , ¥#AZ%(: TE/TR=100 ms/8 000 ms, =
JE=5 mm, b,{H=0 s/mm’, b,EH=1 000 s/mm’, i
=128 x 128, JZH]fE=0, #LEF (field of view,
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B BE e B IMAE A R 9254 J5 1] L. KFEPI-SE
KA 2R 5 o, I DTIL L EA: ( Functool
4.5) SERMUEANIR, FREICGRILTRHEL R L (apparent
diffusion coefficient, ADC) . £ [i SPE/r4%
( fractional anisotropy, FA ) ZEZIK, ®#E
JEOLER X (MR S BAE S A IX ), U
3RIKIAME, ERMEADCHE . FAE . HHXTADC
(rADC ) JAHXFTFA (rFA ) {8 . A vz
B (relative axial diffusivity, rAD) {E (FHXHE
RIS DX S E /% g gl X S0 ) o
1.2.2 AR 4L P VEGF, MMP-97K - #-im

WAE A BB 2T ARUIBR M MIE A4, A
WA YA (4 pm) | BEE, 3% ALA
KAE N AE L A A Y, I M R R £ 22
MR HETIVE R, FEIR FIMVEGF ., MMP-94i
& (ZEHEE R ADUR, WM YA
ZE) L 4 CH, BB SRS SRR
( diaminobenzidine, DAB) B . B4 (FHAK
) L WK B R CRPERE ) o PR R R

Rl G mCEHRAL, BAMEXT I8 R Eh 28 A= B ER /K
( phosphate buffered saline, PBS) . F#LEZHL
SAEfEB SR ( x400) , VEGF, MMP-9FHME:
UM FZE RN AT Y A AR R, R
PEA LML E R BV HIBSE R . Oyt
oy, TG E0s, RE A1)y, #Hh24),
FEE A3y, @ FHMEAEEE, <10% K04,
10%~25% M 145, 25%~50%H25% (AE25%) ,
50%~75% M35 (AE50%) , >75%HK457
PIVE4r O FIT 5 Q@ e B E « 0~143 R B M
(=), 2~45 EBaE (+) , 5~84r A rh B
(++) , =9 A ERE ()
1.3 WZEIEHR
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rAD. FA. rFAfH ) ; @ LLH M4 b 41 41
VEGF. MMP-97K¥-; @ 3 HrDTIE it S 500
ki 2 T 968 AR 3 Rz Wi (s @ 3 i DTIE
HEH 5 ME AL P VEGE . MMP-9/K - i 4
P
1.4 ZFitZFAE

K HISPSS 22,03k F A T8 43 A, BT
Blin (%) Fom, RO, SRR
JEZ % Mann-Whitney UK % ; THERRILIX + s
N, KRR RAHZIEE TAERE (receiver
operating characteristic, ROC ) HIZEiFA 12 W7
wehe, M4 P (area under curve, AUC)
}0.7~0.94E 8 B — @ S Wi Emf i ; AH G MR
FSpearmanff&/3#r; P<0.05H#ERA G112

=N
=9

2 % R

2.1 WADTIEES LR
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*1 FHEADTIEESHILE
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451 n rADC ADCx 107/ (mm*s ") rAD FA rFA
TR 94 1.89+0.39 1.47 £0.31 1.16 £0.28 0.17 £0.05 0.31£0.11
YoM 110 1.60 = 0.44 1.23+0.32 0.98 +0.23 0.11+0.03 0.21 +0.06
i 3.507 3.736 3.595 6.231 5.533
PfH 0.001 0.000 0.001 0.000 0.000
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A: T1Wli‘§ifﬂf”ﬁ4’ R AR PSR s B IR IRSER] f (&1JcrinkaDClﬂi'€fﬂjjm
AR fE S X Dy MR AN 2 A Y, VEGFRIPERIAAS (+++) (SPHk,

KFE (+++) (SPH:, x400)

2.2 WAMEAHLARVEGF, MMP-97K F L&

T 2 2 e g 4H LR VEGE . MMP-9 fH
TR RYE FRAA, ZRAEFRITFENXL
(P<0.05, F2KK1, 2) .

2.3 DTIEESH MK RBAT A RKISEHNE
ROCHIZ /37 Bor: DTIE &2 %rADC .
ADC. rAD. FA. rFAIZ Wi i 5 83 A B4 9%
AUCS5150.701, 0.719, 0.704. 0.794 .
0.789, XA —E2WiEmiE (P<<0.05, %3,

K3) .
24 DTIEESHEMEHALAHRVEGF. MMP-9
KEHIE XM

Spearman/3 At i/~ : DTIE =S 5rADC .
ADC. rAD. FA. rFA5MIE AL HVEGF .,
MMP-9Z ik 2 A% (P<0.05, F4) .

R2 FAMEHLHVEGF, MMP-97k E bk
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3 Co JMYR X FA(EW] W REAG, PO
Hl{if“éﬂlﬂ’éifﬁi%%mﬁ MMP-9fH %

n (%)
VEGF 7.245"  0.000
e 58 (61.70) 6 (545)
ST 20 (21.28) 14 (12.73)
B 16 (17.02) 32 (29.09)
SR B 0(0.00) 58 (52.73)
SR 36 (38.30) 104 (94.55) 37.241°  0.000
MMP-9 6.058"  0.000
5K 50 (53.19) 12 (10.91)
ST 26 (27.66) 20 (18.18)
HBH 18 (19.15) 26 (23.64)
SREHTE 0(0.00)  52(47.27)
SRR 44 (46.81) 98 (89.09) 21.417° 0.000
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&3 DTIEEBSEIS N BB AR 2 KHROCH & 5145 R

U8 AR AUC

FrifEis

BN v e 95% CI

AEIRSE  REUE/%

B/ %

PPEARE

ADC 0.719

rADC 0.701

rAD 0.704

FA 0.794

rFA 0.789

0.051

0.052

0.053

0.048

0.049

0.000 0.619~0.820 1.265 78.7

0.000 0.600~0.802 1.835 63.8
0.000 0.600~0.809 1.055 72.3
0.000 0.701~0.888 0.155 61.7

0.000 0.694~0.885 0.295 63.8

63.6

70.9

65.5

92.7

92.7

0.423
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0.378

0.544
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ADC -0.313 0.001 -0.235 0.017
rADC -0.206 0.038 -0.396 0.000
rAD -0.281 0.004 -0.374 0.000
FA -0.379 0.000 -0.281 0.004
rFA -0.322 0.001 -0.260 0.008
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