Cerebral microbleeds may temporarily disappear in subacute susceptibility weighted imaging: a rat study
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Introduction: Our study aims to reveal subacute temporal microbleed appearance alterations in susceptibility weighted imaging (SWI) in an experimental model.

Methods: To elicit microbleed formation brains of 19 male Sprague Dawley rats were pierced in a depth of 4 mm, in a parasagittal position bilaterally using 34 G and 26s G needles. Rats underwent 4.7 T MRI acutely, then at 12 h, 24 h, 48 h, 96 h, and 125 h. Volumes of hypointensities consistent with microbleeds in SWI were measured using intensity threshold-based approach. Microbleed volumes across time points were compared using repeated measures ANOVA. Microbleeds were assessed by Prussian blue histology at different time points. In vitro MRI examinations of blood samples of different oxygenation and hematocrit were performed.

Results: Microbleed volumes were significantly decreased (corrected p < 0.05) at 24 h compared to the acute, 96 h or 125 h time points. By visual inspection, microbleeds were similarly detectable at the acute, 96 h and 125 h imaging, but were decreased in extent or completely invisible at 24 h or 48 h. Histology confirmed the presence of microbleeds in all animals.

Discussion and Conclusion: Our study presents evidence of subacute temporary decrease or disappearance of microbleeds in SWI in rats. Clot retraction related biophysical features are suggested as the primary cause of this phenomenon. Such temporal dynamics of microbleeds should be considered when using SWI as a diagnostic tool for microbleeds in various diseases.
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