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Correlation between cerebral magnetic induction phase shift and intracranial pressure changes

during the cerebral hemorrhage of rabbits

LI Gen', SUN Jian’, QIN Ming-xin’, JIN Gui’, PENG Bin', NING Xu’, PAN Wen-cai’, ZHUANG Wei’, YAN Qing-
guang’

1. Department of Biomedical Engineering, College of Biomedical Engineering, Chongqing University, Chongqing
400044, China; 2. Department of Electronics, College of Biomedical Engineering, Third Military Medical University,
Chongqing 400038, China

Abstract: Objective The previous studies on magnetic induction phase shift (MIPS) has proved that the intracranial pressure
(ICP), as a reference index, is fundamentally related with MIPS to an extent. The correlation between MIPS and ICP during
acute cerebral hemorrhage (ACH) is further analyzed by animal experiments. Methods ACH was induced by injecting 3 to 6
mL autologous blood into the brain of rabbits, and then the models of cerebral hemorrhage were divided into experimental
group (n=7) and control group (n=4) to do the MIPS and ICP changes comparative experiments. The signals of MIPS and ICP
during ACH were respectively collected by the homemade MIPS detection system and the ICP monitor, and the collected
signals needed to be processed. At last, MIPS and ICP changes were made correlation analysis. Results With the increase of
injection volume in the experimental group, the MIPS decreased significantly, while ICP slowly increase at first and then
rapidly increase. A high negative correlation was observed between the changes of ICP and MIPS of rabbits from experimental
group. The MIPS slopes of all experimental samples presented a trend from fastness to slowness, with a reverse of the change
of ICP. Conclusion The MIPS has a good early sensitivity and present a high negative correlation with ICP changes during
ACH. The MIPS method is valuable and potential for monitoring ACH and obtaining the ICP information.

Keywords: non-contact; intracranial pressure; acute cerebral hemorrhage; magnetic induction phase shift
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The model was established by means of stereotactic methods
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