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Three-dimensional histogram analysis of quantitative susceptibility mapping (QSM) for evaluating IDH
genotypes and tumor proliferation in adult-type diffuse gliomas SUN Yi-fan, YANG Zhe-ting, DENG
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China

[Abstract] Objective: To investigate the value of quantitative susceptibility mapping (QSM) his-
togram features in evaluating the isocitrate dehydrogenase (IDH) genotypes and tumor cell prolifera-
tion in adult-type diffuse gliomas. Methods: Retrospective analysis of case data and QSM scan data of
47 cases of surgically pathologically confirmed diffuse gliomas in our hospital from January 2019 to
January 2022 ,including 20 cases of IDH mutant type and 27 cases of IDH wild-type. The Image] soft-
ware was used to delineate the region of interest (ROI) over the tumor parenchyma slice by slice,and
the ROIs of each slice were merged into a three-dimensional VOI,and the 12 QSM histogram features
of the VOI were extracted. The Mann-Whitney U test was used to compare the difference in histogram
features between different IDH genotypes. Receiver operating characteristic (ROC) curves were con-
structed to assess the corresponding diagnostic performance. The correlations between each histogram
feature and Ki-67 labeling index (Ki-67 LI) were evaluated using Spearman’s test. Results: Seven QSM
histogram features,including the 10th percentile (P10), P90, interquartile range (IQR), maximum,
mean absolute deviation (MAD),root mean square (RMS) and variance,showed significant differences
(P<C0.05) among different IDH genotypes, with IQR had the best diagnostic efficacy with an AUC
value of 0. 774 and diagnostic sensitivity and specificity of 70. 0% and 81. 5% ,respectively. Eight QSM
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features correlated statistically with Ki-67 LI (P<C0. 05),IQR had the largest correlation coefficient

(r=0.531,P<C0.001). Conclusion: QSM three-dimensional histogram analysis shows good efficacy in

evaluating the IDH genotypes of adult-type diffuse gliomas and can assist in reflecting the tumor cell

proliferation to a certain extent,

[Key words] Quantitative susceptibility mapping; Glioma; Brain neoplasms; Isocitrate dehydro-

genase
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