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Difference in the ascending reticular activating system injury between mild traumatic brain injury
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Introduction
We investigated differences in the ascending reticular activating system (ARAS) injuries between patients with
mild traumatic brain injury (mTBI) and cerebral concussion by using diffusion tensor tractography (DTT).

Methods

Thirty-one patients with mTBI, 29 patients with concussion, and 30 control subjects were recruited. We used
DTT to reconstruct the lower ventral and dorsal ARAS, and the upper ARAS. The fractional anisotropy (FA)
value and the fiber number (FN) of the lower ventral and dorsal ARAS, and the upper ARAS were determined.

Results

Significant differences were observed in the FA values of the lower ventral and dorsal ARAS on both sides
between the mTBI and control groups and between the concussion and control groups (p < 0.05). The FN
value was significantly different in the lower ventral ARAS on both sides between the concussion and control
groups and between the mTBI and concussion groups (p < 0.05).

Conclusion

Both the mTBI and concussion patients suffered injuries in the lower ventral and dorsal ARAS, with the
concussion patients exhibiting more severe injury in the ventral ARAS than that in the mTBI patients. These
results suggest that the terms mTBI and concussion should be used differentially, even though they have used
interchangeably for a long time
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(A) T2-weighted brain magnetic resonance images at the time of diffusion tensor imaging scanning in
representative patients with mild traumatic brain injury (mTBI; 51-year-old female) and concussion (48-
year-old female) and in a control subject (50-year-old female). (B) Results of diffusion tensor tractography
(DTT) for the lower ventral ascending reticular activating system (ARAS): the lower ventral ARAS of the
mTBI (green arrows) and concussion (orange arrows) groups are thinner compared with the control group
and that of the concussion group is thinner than that in the mTBI group (orange arrows). (C) Results of DTT
for lower dorsal and upper ARAS show similar findings among the three groups.

Demographic data of the mild traumatic brain injury and concussion groups



Comparison of diffusion tensor tractography parameters for the ascending reticular activating system
between the mild traumatic brain injury and concussion groups



