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Monitoring Traumatic Brain Injury by Using Functional
Near-Infrared Spectroscopy
Xie Jieru' Qian Zhiyu' Deng Ningkun' Yang Tianming”® Li Weitao' Hu Guangxia'
' Department of Biomedical Engineering, Nanjing University of Aeronautics and Astronautics ,
Nanjing, Jiangsu 210016, China
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Abstract Functional near infrared spectroscopy (fNIRS) technology is utilized to monitor brain tissue of rat model
of traumatic brain injury (TBI). The reduced scattering coefficient of the local cortex of rats is monitored and
recorded in vivo and real time by the fNIRS system. Brain water content (BWC) is measured by the wet and dry
weight method. Intracranial pressure (ICP) is measured invasive ICP monitor. Imaging data of rat model is detected
by small animal magnetic resonance imaging (MRI). Experimental results show that, there exists positive correlation
between parameters and BWC, and ICP, the occurrence and development of cerebral edema can be detected earlier
with the sensitive indicator of scattering coefficient.
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Table 1 Protocol of animal model

Subgroups
1h 6 h 24 h 72 h 120 h

1st experiment, Control, not injured

Groups

Gruopl (n=30)
Gruop2 (n=30)
Gruop3 (n=6)
Gruop4d (n=6)

1st experiment, Traumatic model
2nd experiment, Control, not injured

2nd experiment, Traumatic model
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Fig. 2 MRI scan 72 h after rat injured (a) in transverse and (b) in coranal view
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