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Bl gy 2 A A BEAE I . 5 9% RSB B 40 LR 2H HAT . LAT . IPE . VPE U R 24: 85 X 38 4 vCBV v {37 i
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Differential diagnostic efficacy of tumor vascular habitats based on DSC-PWI

between glioblastoma and solitary metastatic brain tumors

LI Xuan', WANG Hanwei'”, ZENG Linlan"’, ZHAO Mimi'”, FENG Ling ", XIE Huan'’, RAN Qisheng'~, MA Qiang’,
WANG Shunan'” 'Department of Radiology; Chongqing Clinical Research Centre of Imaging and Nuclear
Medicine, Chongqing; ‘Department of Pathology, Daping Hospital, Army Medical University, Chongqing, China

[Abstract] Objective To investigate the value of tumor vascular habitat characteristic parameters
constructed based on dynamic susceptibility contrast-enhanced perfusion-weighted imaging (DSC-PWI) in
differentiating between newly diagnosed glioblastoma (GBM) and solitary brain metastasis (SBM).
Methods A case-control study design was adopted to analyze the imaging data of 109 patients with
malignant brain tumors (including 57 cases of GBM and 52 cases of SBM) confirmed by postoperative
pathology or comprehensive clinical diagnosis retrospectively collected from Department of Radiology of
Daping Hospital between January 2019 and March 2025. Based on DSC-PWI images, hemodynamic tissue
signature (HTS) was used to segment the lesions and construct 4 tumor vascular habitats, that is, high
angiogenic tumor (HAT), low angiogenic tumor (LAT), potentially infiltrated peripheral edema (IPE), and
vasogenic peripheral edema (VPE). Volume parameters and blood flow parameters for each habitat region
were calculated, including volume of each habitat region, tumor core volume, peritumoral edema volume, and
relative cerebral blood volume (rCBV). Baseline data and habitat characteristic parameters were compared
between the 2 groups. Receiver operating characteristic (ROC) curves were drawn to evaluate the differential
diagnostic efficacy. Pearson correlation analysis was performed to assess the correlations among habitat
characteristic parameters to quantify the spatial interactions between habitats. Results In the GBM group,
the median rCBV (+CBV,,..) at HAT, LAT, IPE, and VPE habitats were 6. 143+1. 687 (95%CI: 5. 695~
6.591), 3.249+0. 988 (95%CI: 2.987~3.511), 1.913 (1. 578, 2.588) (95%CI: 1.794~2.110) and 0. 836
(0. 676, 1. 110) (95%CI: 0.710~0. 949), respectively. These values were all significantly higher than the
rCBV ... at above habitats in the SBM group [4. 634+1. 647 (95%CI: 4. 175~5. 092), 2. 255+0. 807 (95%CI:
2.031~2.480), 1.291 (1.022, 1.767) (95%CI: 1.125~1.677), 0.600 (0.459, 0.742) (95%CI: 0.519~
0. 682); P<0. 001]. ROC curve analysis showed that the rtCBV ...
for differentiation, with an AUC value of 0. 792 (95%CI: 0. 704~0. 864) (P<0. 001). The optimal cutoff value
of tCBV, ... at LAT habitat was 2. 660 (sensitivity: 75. 44%, specificity: 78. 85%). The ratio of IPE volume to
peritumoral volume (V;/V,;) in the GBM group was 0. 216 (0. 101, 0. 351) (95%CI: 0. 165~0. 267), notably
higher than that in the SBM group [0. 079 (0. 055, 0. 153) (95%CI: 0. 066~0. 102), P<0.001]. ROC curve
analysis indicated that V,;/V,, ratio had good diagnostic efficacy, with an AUC value of 0.765 (95%CI:
0. 674~0. 840). The optimal cutoff value of the ratio was 0. 122 (sensitivity: 71. 93%, specificity: 73. 08%).
Pearson correlation analysis suggested that in the GBM group, the correlation coefficients between IPE-
rCBV and HAT-rCBV and between VPE-rCBV and HAT-rCBV were 0. 620 (P<0.01) and
0. 283 (P=0.033), respectively, indicating significant positive correlations. Conclusion DSC-PWI-based

at LAT habitat had good diagnostic efficacy

median median? median median

vascular habitat characteristic parameters show significant differences between newly diagnosed GBM and

SBM. Both the volumetric parameter V,/V,;, ratio and the hemodynamic parameter LAT-rCBV have good

median
differential diagnostic efficacy, and can serve as imaging markers for distinguishing between GBM and SBM.
[Key words | glioblastoma; solitary brain metastasis; magnetic resonance imaging; habitat imaging
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W2 J5 B 41 i 988 (Glioblastoma, GBM) il it % £% Jed
(brain metastasis , BM ) /2 B 5 P 5 UL A9 S e
W AT T BAFTER R 22 57 , W12 1 GBM G 1 7
e R Bl 22 A IR T AR S S LA RO i i e
R4 968 W) 7 AR 4R o kb R i 3 B LR 175 27 6 Wl 2 R T
JrEe . PRI, A A RS SIS I A T O S i
EAEEE N,

MRI 2 H /5 A B 5 522 () B B AR (B AE 5
FILMRT H 52 5 40 6 988 R % A% 988 0T 2 BAFARL 1) 52
Q22N IRTE s AL IR A iz 9 R K i 45, Ho b
Je8 R AT e B A SR AE S I S RRAE . RERIEAE
it = 5 R MR e s Y B % ik %% B8 98 (solitary brain
metastasis , SBM ) 9 v, 93 25 58 2 ¥fi LA v s
H il MRT Z B85 D) A8 S B AR H T 90 & 19 25012 W
R HORAR E UG S AR S AR E BT
fih 4 0 G I R I P (RLATS A A ok — 2L 4R
148 A 555 AR IR T AR 2R 1 — T L T DSC-PWI (1
MRIAbHE A | GRS AR AR SR 2855 FH1 o Py 4%
TR R 114 223 ) ST DX, 2 2 20 T I PN 508 1) 4
TR AR 25 5%, 1 T Sz bl Jiek g I A o B 5% 114 2 ] S
PETS A B IR A YR 3 T A A PR R B
1425 [8) 53 1 % GBM A1 SBM W28 HA A [R] A= W 244
JOT () I JeR R AT S 0, R AR HIRG WS 1802 W B i — Rk
Irikis

A, AR A 5% BT XF GBM T SBM A B % 51132 Wi
RIS 33— I AR ) R0, [ Jt e 43 Ak 24 €0 25 2 v s i
SR 2019 4 1 A 2 2025 4F 3 A 18] 28 A J5 95 BELIE 52
w255 12 W7 0 175 151 GBM A1 SBM H 2 14 1 TR K
AR YORE . T DSC-PW A & M Jeg il 45 A 85, ] 4
A 2 28 g ol A A 85 1) 25 ) S S e A AT AL 4
RIS BRI 2 507E N 0 A 5 R 22 57, 0 b g
145 £E B85 A% 6T GBM AT SBM H A T 4 59112 e 11

1 #ZREFHZE

.1 AR %

AT 28 v BN R T3 25 Bl 424 0L B 2 o 2
P Dy 2 v [ EEBFAE T (2025)55 90 5 ], HLARRR T 44
AWV TR L SR A % BRI 98 05 ik, [l i A
il 42 0 s 2 O O R 2019 48 1 H £ 202543 H
HH 18] 28 K 5 5 BEUE 52 5% I R 25 62 W19 175 19 GBM
FTSBM 5 M1l R S Se 822 e Bk . A AARHETNT
DL ARG ZIF 5209 GBM ; @2 A S5 95 FRAIF 525 I
IRZEG 2 W SBM B35 s @B E FEIRYT A 1 JE AT 5
i MRUF o HEBR bR : Q& &0 61 ; @G I i g H:
A2 s DAFWY /NF 18 4 s MRS A /i A7 Fi i jik £
J7 & s ®MRI G P8 4 ; © G 5 i AN el A 7
e . AT E A LHEBRARER GBM & L 57 4],
SBM f &I 526, guHER AR A 1,

GBM or SBM, and clinically diagnosed SBM

Patients (n=175) at our institution from January 2019 to
March 2025, comprising cases of pathologically confirmed

A

A total of 44 cases were excluded for the following reasons:
* 34 were recurrent cases

e 3 had concomitant intracranial pathologies

* 3 were under 18 years of age

e 4 had undergone radiotherapy or chemotherapy before
the MRI scan

Patients with GBM or SBM (n=131)

A

A total of 22 cases were excluded for the following reasons:
e 19 had incomplete imaging sequences
* 3 had poor image quality or significant artifacts

Patients with GBM or SBM (n=109)

[

1 IR 5 2 HE 7R A2 B

Figure 1 Flowchart of case inclusion and exclusion
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A B2 1% F Siemens Verio 3. 0 T #8 5 78 g 4k
PR ASOR 8 303 Sk Lk B F 4 . MRIFIH )75 Je 2
AL AR - W M TL AL R (T1 weighted imaging,
TIWI) . T2 A1 (T2 weighted imaging, T2WI) \ T2
B AR 5 Uk e Wk &2 ¥ F1) (T2 weighted fluid
attenuation inversion recovery, FLAIR) ¥ %1 34 3% T1 i
A% % (contrast enhanced T1 weighted imaging, CE-
TIWD) J2 DSC-PWI. #% FF 3 i = Htn % 1. CE-
TIWI Fl DSC-PWI 2 fifi Fi] % He 0] 1wt 25 2 4 1 JHe
(bt dBRh 25 ety A BR 2 7)) 28 bk A1, ) 44
0.2 mL/kg, JiL #7304 3.4 mL/s.
1.3 B

4N ATIRFE 14 6 AR T MR ER 35 2L DICOM #% 2
MABE PACS RGeSt o RITITK-SNAP 4. 2 T3 E

JE R [X Ik 25 FH (volumes of interest, VOT) , £, 75 it Jed
B SR A I X e, 5 CE-TIWI R b i 8 Ak
X 3k e A IR 2% 0 X (Tumor core ) , £ 45 i Jed #4748 |
PRBEAN S AL 70 53 5 58 AL X IR A ST (FLAIR B4 1 &5
=5 K B X AR JE K i X (Peritumoral ) . 3T
ONCOhabitats 7£ £k 2 4t (www. oncohabitats. upv. es) 4
At e JRg i A8 AR B, R4S 1 5R DX L A AR BE (high
angiogenic tumor, HAT) | 14 5 X {I% il & 2E 55 (low
angiogenic tumor, LAT) | Jif 983 2 1 1 7K it (potentially
infiltrated peripheral edema, IPE) F1J& J&] il 45 Y5 P 7K fib
[X (vasogenic peripheral edema, VPE )4 Ffi A= 1% [X 35§ , 4b
YRR WA 2
1.4 ARSI BAT AR R

B 5 1R % S A Siemens Syngo T AEul , 44 M 45
AR BEIBAERUE 4500 T S, 64T MRLE B L2 18

*®1 MRIEZE&H#ESH

Table 1 MRI scan parameters

Repetition time Echo time Inversion time Slice thickness Field of view
Scanning sequence Matrix Flip angle
(ms) (ms) (ms) (mm) (mm)
TIWI 268 2.67 - 5 320%256 230%230 90°
T2WI 3800 96 - 5 320x320 240x240 150°
FLAIR 8 000 94 2370 5 256%256 230%230 150°
CE-T1WI 250 2.67 - 5 320%256 230%230 90°
DSC-PWI 1500 30 - 5 128x128 240%240 60°

T1WI T2WI T1C FLAIR

Habitats

Delineate the VOI

Constructing Vascular

B Tumor Core Region

Peritumoral Region

CBvV CBF

[ ] the high angiogenic enhancing tumor region, HAT
the low angiogenic enhancing tumor region, LAT

B the potentially tumor infilatrated peripheral edema, IPE
B0 the pure vasogenic edema, VPE

Reconstructing Habitat VOIs

E2 MEEiEamERiEE

Figure 2 Flowchart of tumor habitat processing
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TEL 53 M7 il i ITK-SNAP 4. 2 5 T8 73 H e 51t
Ao BRI AS IR A% AR TR (V) VI JEL K b 44
TV i) S A BE XA TR, PRI BRI TR 53 B 2ok 7 rh
FAAE ST B, G0 a3k i — 3, AR LR 23 BT 04 1 1
PERIATSEME . R Kappa K 50 7F A 2 44 B2 A4 X5 MRI iR
T AR NE G 53 M R 98 73 i — 2k o Kappa {EL
7£0. 75~1. 00 Z [A] e /n— B .

RS ABAE R ALAE TR AL Ty 2 I SR K e
112 NN RES N 2 VAN Y 9 =W W B2 | A E A LD TN
AL, BRI AL A CE-TTWT H R 5] ) Bl 58 i Jeg v o
e AL R P & s AR, R IRER 16 CE-TIWT HUOR
TV (%) 308 AR B8 PR 5 e DXl i A B AR A 2
B SRR S BRI S8, RSO & AR B X
PRFRS i A% 0 B TR K I AR AR L o I 2800k 4 286
AEBEIX ) rCBV {H , fifi 1] MATLAB R2024a 24. 1 ¥
il 1y - A i il 28 F T FR (Area Under the v -Variate
Curve, AUCY) B9 BB R TR R AT
1.5 it o

K JH1 SPSS 27. 0, MedCale 20. 100 84 K R 4. 4.2
AT G2 M o ABIESE R IR 43 B, R A
109 il g , Herb GBM 4157 51, SBM 41525 . LA LAT-
rCBV . 1N T EEE Ry 6 bR 04T 55 5 248 B2 20, 3
B Cohen’s d BN {E ] 1. 097, 7E a=0. 05 CBUI ) 251
T AR SR % 2= R I ST A R N >99% , 3
B 21 iR A B 0 32 B ey i b FL AT IO P A 9 S5 RE
FFE IERS A 1 S04 1 D) ves TR, AFF G IES
OIS RIS B L M (Pyg, Prg) 7 o THEBURHUS
B () M (%) Fon . WAEIHETORVE SR ES S
Aii K7 22551, Xt GBM 5 SBM Ay A BE 4R AF S 4 1 7
MSFAEA ¢ K5 95 5 IE 24 Mann-Whitney UK %5, 114K
VERHY H BRI ¢ Ko ok Fisher KUK . il
% i & T VE ¥ fiF (receiver operating characteristic,
ROC) 1 & F 1 X (area under the curve, AUC) . i J&%
PE RE S RPN AR e B SR 2 IR e . R
FH Pearson A M43 BT PE A 4% 2E B R iE S 80 AH DG 1
AT B34 0 B AG 56, LA P<0. 05 0 22 545 G it 2%

2 #R

2.1 BHIERFTA

FRYGNA B HEBRARAE , S XA GBM &3 57 ],
Horr B 36 1], 2 M 21 151, ~F- 34 4 1% (55. 82+12. 98)
% s SBM #5240, T 26 191] , Lok 26 49, S 4R R
(58.62+8.08) % . 244 BEIlixt MRI e i R AR NE 4
HEAT ST 43 AT, Kappa K6 5 578 MRT B3 5 B0 5215 4r

R2 BERERZIBRZBIERILE [n(%), ¥s]
Table 2 Comparison of baseline clinical and imaging

characteristics of the patients [ (%), ¥+s]

Clinical data GBM(n=57) SBM(n=52) i\*/Z P

Age (years) 55.82+12.98 58.62+8.08 -0.792 0.428
Gender 1.919 0. 166
Male 36(63.16)  26(50.00)
Female 21(36.84)  26(50.00)
Lesion sites 25.198 <0. 001
Frontal lobe 18(31.58) 5(9.62)
Temporal lobe 19(33.33)  7(13.46)
Parietal lobe 11(19.30)  15(28.85)
Occipital lobe 2(3.51) 16(30.77)
Other locations 7(12.28) 9(17.31)
Enhancement pattern 9.846 0.002
Ring-shaped 43(75.44)  24(46.15)
enhancement
Patchy enhancement ~ 14(24.56)  28(53.85)
Peritumoral edema 0.000 1. 000
Yes 55(96.49)  50(96.15)
No 2(3.51) 2(3.85)
Hemorrhage 0.573 0.449
Yes 51(89.47)  44(84.62)
No 6(10.52) 8(15.38)
Necrosis 0.842 0.364
Yes 55(96.49)  47(90.38)
No 2(3.51) 5(9.62)
Midline shift 1.406 0.236
Yes 38(66.67)  40(76.92)
No 19(33.33)  12(23.08)

Other Lesion sites: Locations outside the frontal, temporal,
parietal, and occipital lobes where the main tumor is situated,
such as deep cerebral structures, infratentorial regions, and
others. Levene’s test revealed heterogeneity of variances in age,
between the groups; Accordingly, Welch’ s #-test (the corrected
t-test for unequal variances) was employed. The corrected P value

was 0. 428

TIETE WL %€ 5 0] B A B — Bk, Kappa {64 0. 810~
1. 000(P<0. 001) . PHLZH R FFEAFWE PR I8 5K i
Je N MR I YR BE B R RS SRR 2 [R) , 25 R TE G
P24 L (P>0.05) . GBM 5 SBM 1545 28 30 A7 Flas Ak
07 2 AEAE PR 22 5 (P<0. 001, P=0. 002) . %5 48
£ |, GBM DL (31. 58%) 3 (33.33%) J &,
SBM LUFk I (30. 77%) T5iAt (28. 85%) K 5 s Ak Jy =X
I, GBM U IE 5846k 3 (75. 44%) , SBM L F R g4k
JE(53.85%) .
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2.2 GBM #= SBM 48 4 35 AR AR A 44 09 H 2%

GBM 2 HAT . LAT {4 5 Mg 4% O AR B EE Vi /
Very » Vi Ve 73 91 24 0. 298 (0. 223, 0. 374) . 0. 465
(0.407,0.595) . IPE.VPE {&F 598 AR FLEL Vi /
Viey » Veers Vi, 23 51 24 0. 216 (0. 101, 0. 331) , 0. 558
(0.477,0.630) o SBMZH Vo Vir Ve Very Vawe/Ver,
F VoV TU A B 53 901 R 0.323 (0. 203, 0.454)
0. 508 (0. 387, 0. 657) . 0.079 (0. 055, 0. 153) . 0. 522
(0.383,0.604) . L GBM £H Ve /Vp, W1 i 755 T SBM
4,270 BA G2 L (P<0. 01) i HoAth X 36 % 36
P A & 25 5% (P>0.05) (& 3),
2.3  GBM #=SBM A 3 o i A 3 04 Ho g

LA 2 B e 25 AR B X AR B il i S 40K 4)
GBM 41 7E HAT . LAT.IPE. VPE U # A= 85 X 35 b 19
rCBV, .. 4% % K 6. 143x1. 687, 3. 249+0. 988, 1. 913
(1.578,2.588) . 0.836 (0.676, 1.110) . SBM 4 1
HAT. LAT., IPE. VPE H [ 1CBV, ... 73 3 4 4. 634=
1.647. 2.255+0.807. 1.291 (1. 022, 1.767) . 0. 600

[ sBwm

1.0 —
0.8 —
0.6 —

0.4 .

0.2

Volume ratio

0.0
(Y VIV C

(HATY ¥(T) (LATY (M)

(0.459,0.742) ., GBM 47 HAT.LAT.IPE } VPE
[ 1CBV,, .., S 3 5 T SBM 41 (P<0. 001) .
2.4 AIFEAFIEAL AL B GBM 5 SBM ## Wr k Ak
A

Xof D A 45 DX 388 A R S BRI I U 2 003 4
il ROC ik s3#r (& 5) , RIS Wik g WL 22 3.

He BRI TR SR S 0] GBM FISBM H A V o/ Vi
A E = L, AUCTE M 0. 765(95%C1: 0. 674~0. 840) ,
T A BT (E M 0. 122 (R PE - 71.93%, H5 53 1
73.08%) . BRI S EH  LAT H 19 CBY, .. [HTE
Y59 GBM Fi SBM v HAT e 12 Wi sk fig , H AUCHE A
0. 792 (95%CI: 0. 704~0. 864) , fiz f£ # W {5 A 2. 660
(BN 2 75. 44% K751 : 78. 85%) o
2.5 GBM A= SBM 28 &£ 3% X 3R AF A 49 rb g

K H Pearson A 504 7, XF GBM 5 SBM 1
DU A 358 X 38 A4 A 55 103 S 84T T A DG oE L 9F
T2 AR EAE AR P A S A S XA B E T (1 6)
25 1§ /8, GBM 4 IPE-CBV, .., Il VPE-rCBV, ... 5

median

B
@ cBMm @ sBm

1.0 5 a

0.8 =
k] —_
% 0.6
o
£ —
=
S 04

N !

ol T 3

V(IPE /V V(VPE)IV(P) D

A: Conventional imaging and vascular habitat segmentation regions of a 49-year-old male patient with GBM. B: Conventional

imaging and vascular habitat segmentation regions of a 48-year-old female patient with brain metastasis from intestinal

adenocarcinoma. There are CE-TIWI, T2WI-FLAIR, CBV, CBF, vascular habitat segmentation images, and their 3D

representations. Four colors represent 4 distinct habitat regions.

the GBM group and the SBM group, respectively

E3 GBMINSBMMEMEGREESBRGRGIFEEZEERS

C, D: Box plots comparing the habitat volume parameters of

Bt

Figure 3 Examples of conventional imaging and habitat segmentation regions, and a comparison of habitat volumetric

parameters in GBM and SBM



3108 B 475 R K2 2A 4, 2025,47(24) http: //aammt. tmmu. edu. cn
a a a a
12 6
6 2.0
38 g 4 P
£ o i
> £ 4 A z >
cﬁ:S 3 Q E_S 1.0
E 4 o w2 w
0.0
0 0 0
GBM SBM A GBM SBM B GBM SBM C GBM SBM D

A~D: Violin plots of the rCBV median values in the HAT, LAT, IPE, and VPE regions for comparison between GBM and
SBM. rCBV: Relative cerebral blood volume; HAT: High angiogenic tumor; LAT: Low angiogenic tumor; IPE: Infiltrated

peripheral edema; VPE: Vasogenic peripheral edema

El4 GBM#SBM & 415 S HiE /Y LR

Figure 4 Comparison of hemodynamic parameters among different habitats in the GBM group and SBM group
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A: ROC curve of volumetric parameters for discriminating GBM from SBM. B: ROC curve of hemodynamic parameters for
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discriminating GBM from SBM. rCBV: Relative cerebral blood volume; HAT: High angiogenic tumor; LAT: Low angiogenic

tumor; IPE: Infiltrated peripheral edema; VPE: Vasogenic peripheral edema

&5

7O A 55 X SE Y R TR S H0FD L7 S 84S 5 GBM 5 SBM 19 34X & TE4F1E i 4k

Figure 5 ROC curves for discriminating GBM from SBM using parameters from 4 habitat regions
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Table 3 Diagnostic efficacy of characteristic parameters of various habitats

Factors AUC (95%CI) Sensitivity (%) Specificity (%) Cut-off value
Vonn/Ver 0. 548(0. 449~0. 643) 89. 47 30.77 0.428
Vur/Ver 0.526(0. 428~0. 622) 54.39 61.54 0. 470
Ve Ve, 0.765(0. 674~0. 840) 71.93 73. 08 0.122
Vs Ver 0. 601(0. 502~0. 693) 100. 00 23.08 0.323
HAT-rCBV, . 0.751(0. 659~0. 830) 66. 67 75. 00 5.346
LAT-rCBV, . 0.792(0. 704~0. 864) 75. 44 78.85 2. 660
IPE-tCBV, ... 0.779(0. 689~0. 853) 94.74 51.92 1.321
VPE-rCBV 0.778(0. 688~0. 852) 80. 70 61.54 0.422

median

rCBV: Relative cerebral blood volume; HAT: High angiogenic tumor; LAT: Low angiogenic tumor; IPE: Infiltrated peripheral

edema; VPE: Vasogenic peripheral edema
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A: Correlation matrix of interactions among hemodynamic parameters in GBM habitats; B: Correlation matrix of interactions

among hemodynamic parameters in SBM habitats. In contrast to GBM, where HAT-rCBV

shows significant positive correlations

median

with both IPE-rCBV .. and VPE-rCBV__ . . the SBM group shows no significant correlations among these parameters
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Figure 6 Comparison of habitat interactions between the GBM and SBM groups
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Table 4 Correlation analysis of various habitat hemodynamic parameters between the GBM and SBM groups

Habitat hemodynamic parameters

Correlation coefficient (r) of GBM group

Correlation coefficient (r) of SBM group

HAT-rCBV, . /LAT-CBV, .~
HAT-tCBV, . /IPE-CBV, .~
HAT-rCBV, . /VPE-tCBV, .
LAT-rCBV, . /IPE-rCBV, . -
LAT-tCBV, . /VPE-tCBV, .
IPE-rCBV, . /VPE-rCBV

median median

0. 620"
0.561" 0. 139
0. 283" 0. 125
0.516"
0.376"
0. 542"

0.785"

0. 426"
0.412"
0.788"

a: P<0.05; b: P<0.01
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