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Contrast-enhanced MRI gray-scale histogram analysis in
differential diagnosis of glioblastoma, lymphoma and

solitary brain metastasis

REN Qi, CHENG Jingliang” , MA Zhen, ZHANG Yong
(Department of MRI, the First Af filiated Hospital of Zhengzhou University
Zhengzhou 450052, China)

[Abstract] Objective To explore the value of whole-tumor histogram analysis of enhanced-MRI in differential diagnosis
of glioblastoma multiform (GBM), primary central nervous system lymphoma (PCNSL) and solitary brain metastasis
(SMT). Methods Totally 29 patients of GBM (GBM group). 38 of PCNSL (PCNSL group) and 28 of SMT (SMT
group) underwent enhanced-MRI. The histogram distribution of gray-scale in enhanced tumors were obtained from the
whole-tumor voxels in the contrast-enhanced lesions. The parameters including the mean, variance, kurtosis. skewness,
the first percentile (Perc. 01%), the 10th percentile (Perc. 10%), the 50th percentile (Perc. 50%), the 90th percentile
(Perc. 90%) and the 99th percentile (Perc. 99%) were obtained and compared among 3 groups. Results Except for
Perc. 99% . the mean, variance, kurtosis, skewness, Perc.01%, Perc. 10% ., Perc. 50% and Perc. 90% had significant
differences among 3 groups. Only skewness had statistical differences between GBM group and PCNSL group, GBM group
and SMT group, as well as PCNSL group and SMT group. AUC of ROC curve of skewness in differentiating GBM group
and PCNSL group, GBM group and SMT group, PCNSL group and SMT group were 0. 97, 0.70 and 0. 87, respctively
(all P<<0.05). Conclusion The skewness from histogram analysis of enhanced-MRI facilitates the differentiation among
GBM, SMT and PCNSL, especially in differentiating GBM and PCNSL.
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