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Turning point during the intracerebral hemorrhage of rabbit monitored with magnetic
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Abstract: Intracranial hemorrhage (ICH) is associated with high mortality and disability rate. Nowadays, only CT and MRI can
be used for the detection of bleeding but they fail to monitor the change of ICH timely and can't be applied for pre-hospital care.
Magnetic inductive phase shift (MIPS) using alternating magnetic field to measure the conductivity is a non-invasive and non-
contact method, which has been applied in the commercial measurement and food detection. Herein, a double-end exciting coil
was developed to detect the MIPS after ICH in rabbit brain for evaluating the changes of bleed volume, and the MIPS parameters
were phase difference. In blood injection group, ICH was simulated by injecting 3 mL of autologous blood into the rabbit brain
at a constant speed of 3 mL/h, and MIPS parameters were measured synchronously. The MIPS parameters measured before 1 h
of blood injection were taken as the controls. Moreover, MRI scan group was established by performing the same blood injection
procedure and scanning rabbit brain with MRI synchronously. The results showed that the MIPS value initially declined and then
increased with the increasing blood injection volume, showing a turning point. Statistical differences were found between blood
injection group and controls group (P<0.05). The MRI scanned images indicated that the average reduced volume of cerebrospinal
fluid (CSF) in the rabbit brain after blood injection was approximately equal to the average injection volume that corresponds
to the turning point of the MIPS. Thus, we conclude that CSF is already exhausted and the compensatory stage has already ended
when the MIPS turning point occurs. MIPS method has the potential to detect the CSF compensation end after ICH in a non-
contact and non-invasive manner, warning the intracranial hypertension caused by ICH.
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Fig.1 Phasor diagram of exciting filed and induction field
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Fig.2 Theoretical model of intracranial hemorrhage (a) and relationship

between average brain conductivity and bleeding volume (b)
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Fig.4 Block diagram of magnetic inductive phase shift (MIPS) measurement system
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Fig.5 Photograph of MIPS measurement system
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Fig.6 MIPS measurements in blood injection and control group
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