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ABSTRACT

Objective To evaluate the sensory nerve damage in patients with amyotrophic lateral sclerosis (ALS) by
blood oxygen level-dependent (BOLD) functional MRI (fMRI) time-signal intensity curves (TIC). Methods
Brain BOLD scanning was performed in 16 patients with clinically confirmed ALS (ALS group) and 16
gender- and age-matched healthy volunteers (control group) simultaneous regularly stimulating their
skin at the lower-middle 1/3 of the right posterior lower leg using blunt-headed bamboo sticks. All
the participants were right-footed and signed the informed consent. The distribution difference of
the most-activated brain area, TIC type, mean signal intensity (Simean), and standard deviation (SD)
of signal intensity were compared between the two groups. Results The distribution proportion of the
most-activated brain area in the left parietal lobe was higher in the control group than the ALS group,
and those in the left frontal lobe and other parts were higher in the ALS group than the control group
(both P<0.05). Rising TIC was more commonly-seen in the ALS group than the control group (P<0.05),
while horizontal and descending TIC were less common in the ALS group than the control group (P<0.05
and P=0.248 respectively). Simean showed no statistically significant difference between the two
groups (P=0.058). The standard deviation of signal intensity was higher in the ALS group compared
with the control group (P<0.05). Conclusion The type and signal intensity standard deviation of BOLD-
fMRI TICs are one of the potential means to evaluate the sensory nerve damage in patients with ALS.
In ALS of this study, rising TIC is more common, maybe used as evidence of the existence of sensory
nerve damage in ALS.
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