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Conventional MRI fractal analysis in differentiating glioblastoma from solitary metastatic brain tumor
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[ Abstract] Objective: To investigate the value of conventional MRI fractal analysis in differentia-
ting glioblastoma (GBM) from solitary metastatic brain tumor (sMT).Methods:From November 2015
to August 2022, The MRI images of 92 cases of GBM and 69 cases of sMT confirmed by pathology
were retrospectively analyzed in Second Affiliated Hospital of Air Force Military Medical University.
Two radiologists segmented the lesions into different subregions based on enhanced T, WI (T,CE),in-
cluding contrast enhanced region (CE),non contrast-enhanced region (NCE) and edema region (ED).
Image ] software and Fraclac plugin were used for fractal analysis,and fractal dimension (FD) and la-
cunarity (ILAC) of different subregions were extracted.Independent sample z-test was used to analyze
the differences of fractal analysis parameters between the two groups. Multi-parameter combination
model (Combination) was constructed by binary logistic regression. The diagnostic efficacy and good-
ness of fit of the parameters/model were evaluated by receiver operating characteristic (ROC) curves
and Hosmer-Lemeshow tests.Differences between the AUCs were compared by using a Delong test.
Results: The mean values of FD in the CE (FDce,1.596 20.067), LAC in the CE (LACce,0.510 =%
0.098),FD in the ED (FDed,1.570+0.069) of GBM were higher than those in the sMT group (FDce
=1.39640.116; LACce=0.416+0.075;FDed=1.369+0.154) ,and differences were statistically signif-
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icant (r=12.8,6.936,10.027, P < 0.001).The diagnostic efficacy of the Combination model (AUC=
0.964) was higher than that of optimal single parameter FDce (AUC=0.928),with a statistically sig-

nificant difference (P =0.0096).The Hosmer Lemeshow test showed that all parameters/model had

good discrimination ability (all P>>0.1).Conclusion: The conventional MRI fractal analysis can be ap-

plied in differentiating GBM from sMT,and the Combination model has the best diagnostic efficacy,

providing an important reference for clinical decision-making.

[Key words] Magnetic resonance imaging; Fractal dimension; Glioblastoma; Solitary metastatic

brain tumor; Lacunarity
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