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[ Abstract] Objective  To analyze the bio-mechanics when hemiplegics reach with the unaffected upper
limb. Methods Thirty post-stroke hemiplegics were selected into the patient group, while 23 healthy counterparts
were chosen for the control group. Both groups completed a reaching test of their upper limbs which divided reaching
into a moving stage and a holding stage. Surface electromyography (sEMG) data were recorded during the tests along
with the degree of torso twist, the range of motion of the shoulder, movement velocity, smoothness of movement and
angle divergence collected using a wearable micro-sensor motion capture system. Results  For the stroke patients
whose dominant upper limb was unaffected, the average root mean square ( RMS) signal from the upper trapezius
(34.3 wV) and the average torso twist (—=1.4°) in the moving phase were significantly larger than among the control
subjects (19.7 wV and -2.3°) , but their average movement velocity was significantly slower. In the holding phase
the average RMS signal from the upper trapezius (55.4 wV) was still significantly higher than in the control group,
but their average pectoralis major signal and the integrated EMG ratio of the anterior segments of the deltoid and upper
trapezius muscle pairs were significantly lower. For the stroke patients whose dominant upper limbs were affected, in
the moving phase their average signal from the middle segments of the deltoid were significantly greater than those of

the controls, but their movement velocity was significantly slower. For the control subjects, in the moving phase the
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average signal from the upper trapezius on their non-dominant side was significantly higher than that from the domi-

nant upper limb. The integrated EMG ratio from the anterior segments of the deltoid and upper trapezius muscle pairs

on that side was smaller throughout the whole reaching movement.

Conclusion The bio-mechanical characteristics

in reaching of the unaffected upper limbs of stroke patients are not the same as those of the corresponding upper limbs

of healthy subjects. It is more reasonable to select the corresponding upper limbs of healthy subjects as controls when

a bio-mechanical study of the affected upper limbs is conducted.
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Electromyography
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Vagus nerve stimulation and level of consciousness

BACKGROUND AND OBJECTIVE Studies have suggested that patients in a vegetative state have disconnections in long-range corti-
co-cortical and thalamo-cortical pathways. The neural signature of spontaneous recovery is linked to an increase in thalamo-cortical activity
and improved fronto-parietal functional connectivity. This study evaluated the effect of thalamo-cortical stimulation through vagus nerve stimu-
lation in a patient in a vegetative state.

METHODS This case study included a 35-year-old male with a history of traumatic brain injury, who had been in a persistent vegeta-
tive state for 15 years. Baseline evaluations included behavioral, electroencephalographic, and 18F-FDG PET recordings. The patient then
underwent the surgical implant of a vagus nerve stimulator, with stimulation increased to a maximum intensity of 1.5 mA. The effects were
monitored for 6 months.

RESULTS At one month, the patient demonstrated reproducible and consistent improvements in general arousal, sustained attention,
body motility and visual pursuit. Scores on the Coma Recovery Scale-Revised test (CRS-R) improved, with the greatest improvement in the
visual domain. The change in these scores suggested an improvement from vegetative state to minimally conscious state. The EEG data re-
vealed a significant increase in theta band power (P<0.0001) , distributed over the occipito-parietal, inferior temporal and fronto-central re-
gions. As an index of consciousness, a weighted symbolic mutual information (wSMI) was calculated, demonstrating that this increase corre-
lated with CRS-R scores of clinical improvement (P=0.0015). The PET data revealed increases activity in the occipital-parietal-frontal, and
basal ganglionregions as early as three months after surgery.

CONCLUSION This case study of a patient 15 years in a vegetative state found that a surgically implanted vagal nerve stimulator could
improve his cognitive state to a minimally conscious state.

[4# B : Corazzol M, Lio G, Lefevre A, et al. Restoring consciousness with vagus nerve stimulation. Curr Biol, 2017, 9, 25, 18: R994-
R996. ]



