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Background:  

The size of our pupils changes in the presence of light allowing us to adapt to our environment in 

what is known as the pupillary light reflex (PLR). The presence of a PLR is indicative of an 

intact autonomic nervous system. Numerous studies have looked at PLR changes after a 

concussion. Changes in PLR are suggestive of a blunted autonomic response.  (1,2,3)  

 

Purpose/Aim:  

Assess PLR autonomic response in pediatric mild traumatic brain injury (mTBI). We 

hypothesize that mTBIs will have a slower and smaller change in pupil size compared to non-

mTBI patients. 

 

Methods and Study Design:  

A retrospective cohort study of 50 pediatric patients who had 167 total clinical visits for 

concussive symptoms between 11/19/19 and 06/21/22. Fifty patients with a total of 167 visits 

were included in this study. Ages ranged from 6 to 21 years of age that visited the clinic within 

156 days of injury. A standardized tablet-based application was utilized at every visit to obtain 

PLR measures focused on maximum pupillary diameter (MaxPD) (mm), minimum pupillary 

diameter (MinPD) (mm), and maximum constriction velocity (MCV) (mm/s). Normative values 

from a control group totaling 4,487 tests were broken down into three age ranges: 6-11, 12-17, 

and 18-21, respectively.  

 

Results:  The age correlated mean MaxPD was 6.67 ± 1.25, 6.47 ± 1.40, and 6.31 ± 0.97, 

MinPD 3.92 ± 0.52, 4.08 ± 0.72, and 4.12 ± 0.64, MCV 13.06 ± 7.38, 12.17  ± 7.55, and 12.68 ± 

6.16, respective to 6-11, 12-17, and 18-21. P values for mean MaxPD was <0.0001, <0.0001, and 

0.0002, MinPD were all <0.0001, MCV 0.0009, <0.0001, and  <0.0001, all significant with 

respect to the age groups.  



 

Conclusion:. PLR is potentially a quick and useful marker for post-concussive evaluation and 

autonomic assessment.  Based on our population, MaxPD, MinPD, and MCV all showed to be 

accurate biomarkers of suggested blunted autonomic response in the pediatric mTBI group.   
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Future directions (for poster/ppt): 

Autonomic dysfunction is common post-concussion and difficult to evaluate or identify.  Tools 

like PLR can assist in this assessment and help guide autonomic treatments and counseling.  

Autonomic dysfunction has been commonly implicated in post-concussive positional and 

exertional intolerance amongst many other potential symptoms. Guidance in these areas may be 

critical to avoid symptom aggravation, prolonged symptoms, and re-injury, as well as promote an 

optimal recovery timeline. 
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