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[ Abstract | Objective: To explore the value of diffusion kurtosis imaging (DKI) in distinguishing high-grade glioma (HGG) from

solitary brain metastasis (SBM) by reviewing the related articles, quantitatively analyze the mean kurtosis (MK) values of tumor
solid part and peritumoral edema, and provide basis for evidence-based medicine. Methods: The studies on differentiating HGG from
SBM published during Jan. 2005 and Aug. 2017 were searched from the databases including PubMed, EMBASE, EBSCO, Cochrane
Library, CNKI, CBM, and VIP. Two reviewers independently screened the literatures, extracted data and assessed methodological
quality of the included studies by QUADAS-2 tool. Then, Meta-analysis was performed by Stata 12.0 and Meta-Disc 1.4 software
to extract the relevant parameters. Results: A total of 6 articles were admitted, including an English article and five Chinese articles.
The corresponding effect model was adopted. The results showed that there was no significant difference in MK value of tumor
solid part between the two groups, but MK value in the peritumoral edema of HGG was significantly higher than that of SBM, with
a standardized mean difference (SMD) of 1.46 (95% CI: 1.15-1.76, P<<0.05). The pooled sensitivity of MK value in differential
diagnosis of HGG and SBM was 0.80 (95% CI: 0.69-0.88), the specificity was 0.85 (95% CI: 0.72-0.94), and the area under receiver
operating characteristic curve was 0.92. Conclusion: The MK value of DKI is of great value in the differential diagnosis of HGG and
SBM in peritumoral edema.
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Zhang F, 2015"° GE3.0T  SiEilisk#ikALklE 6 EPI 0, 1000, 2000 S (w4
LiuPZ, 2015 GE3.0T 1638 1 L2k 2 EPI 0, 1000, 2000 J R iy
Yang HN, 2016"* GE 3.0T 1638 18 3 2k 18 6 EPI 0, 1000, 2000 epLl HIAEYE
TanZY, 2017 SM3.0T 20 kSl 4k el 3 EPI 0, 1000, 2000 it A
PangJ X, 2016 "’ GE3.0T 163 3k Bk 1) 5 EPI 0, 1000, 2000 L AT
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F2 MAHRAFEDRE (—)
PR SRR % n MKAE (g semix ) MKA{H (AKX )

' N HGG SBM  HGG SBM HGG SBM HGG SBM
Zhang F, 2015 53 60 24 14 0.683 +0.249 0.728 +0.234 0.543 +0.097 0.435 +0.058
LiuPZz, 2015 43 63 13 12 0.84 +0.21 0.80 +0.20 1.19£0.26 0.86 +0.18
Yang HN, 2016 " 54 58 21 18 0.704 £ 0.186 0.725 +0.201 0.512 +0.054 0.441 +0.048
TanZY, 2017’ 57 65 19 14 0.625 +0.188 0.717 £0.176 0.565 + 0.083 0.460 + 0.057
Pang J X, 2016 "’ 52 55 18 15 0.72 +0.10 0.71 £0.07 0.57 +0.08 0.51 +0.04
TanY, 2015 " 57 60 31 20 0.69 +0.29 0.71 £0.27 0.53 +0.06 0.41 £0.04

x3 MAHRAFERE (Z)
VR B B4 HGG (n) SBM (n) TP FP FN TN I LA
Zhang F, 2015 ' 24 14 18 2 6 12 0.488
TanZY, 2017’ 19 14 16 2 3 12 0.516
TanY, 2015 31 20 25 3 6 17 0.369
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Funnel plot with pseudo 95% confidence limits
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1.15~1.76, P=0.000, [K4) . M4k, XfTanZ
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(1 R BB AR SR o b, AR BR B IF R
FE50.80 (95% CI: 0.69~0.88) , #HFEN
0.85 (95% CI: 0.72~0.94) , ZiX#& TAEEME
(receiver operating characteristic, ROC ) [k
A2 N1 R (area under curve, AUC) ~50.92
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Study %

D SMD (95%Cl)  Weight
Zhang F, 2015 -0.18 (-0.85, 0.48) 16.67
LuPZ,2015 0.19(-0.59,0.98) 11.75
Yang H N, 2016 -0.11(-0.74,0.52) 18.32
TanZY,2017 € -0.50 (-1.20, 0.20) 14.78
Pang J X, 2016 0.11(-0.57,0.80) 1547
TanY, 2015 -0.07 (-0.63, 0.49) 23.00

Overal (I-squared = 0.0%, P= 0.813) <:> 0.10(-0.37,0.17) 100.00

-12 0.0 12

3 MESRMKEEFIHGG S SBMAI AR E

Study %
D SMD (95%Cl)  Weight
Zhang F. 2015 — 1.27 (0.55.1.99) 17.94

LuPZ,2015 ——+——  146(057.23) 175
Yang HN.2016 R 1.38 (068, 2.09) 18.84
TanzY,2017 —4— 143(066,221) 1547
Pang JX,2016 —o—i— 092 (020, 1.64) 17.89
TanY, 2015 —.—) 226 (1.54,2.98) 18.11

Overall (I-squared = 30 4%, P= 0.207) 1.46 (1.15, 1.76) 100.00

-298 298
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Sensitivity (96%Cl)
— 1 @— | ZnengF.2015 075 (0.53-0.90)
——@'— | TanZY, 2017 084 (0.60-097)
TanY, 2015 081 (0.63-093)

¢ Pooled Sensitwvity = 0.80 (0.69 to 0.88)
Chi-square = 0.58; df = 2 (p =0.7475)
1.0 Inconsistency (I-square) = 0.0 %
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Specificity (96% CI)
' | znangF.2015 086 (0.57-0.98)
! L| TanZY.2017 086 (0.57-0.98)
; ~ | TanY. 2015 085 (062-097)

I Pooled Specificity = 085 (0.72t0 0.94)
Chi-square =0.00; df = 2 (p =0.9976)
1.0 Inconsistency (I-square) = 0.0 %
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