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TBI and Chronic Pain

» Chronic pain i1s a common complaint from individuals with TBI (Nampiaparampil, 2008)

» Can occur in individuals 10+ years our from initially head injury
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Central Sensitization

 Chronic pain often explained by
“central sensitization”: heightened

activity in pain-processing circuits at /(/ e
the spinal cord and in brain | 4 »)// 4
» Responsible for allodynia and

hyperalgesia

* Direct demonstration of central
sensitization difficult in patients

RVM




A Link between Light and Pain

* In rodent models, light can activate nociceptive neurons while simultaneously inhibiting
anti-nociceptive neurons

- Patients with fibromyalgia report higher levels of photosensitivity, light can activate pain-
related circuitry in these subjects
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Photosensitivity and Pain in TBI

 Photosensitivity is a common symptom after TBI and can last for years after injury
(Callahan et al., 2016; Balba et al., 2018)

 Photosensitivity complaints are correlated with pain complaints
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Rationale for Current Study

1. Test photosensitivity and pain thresholds using more
objective measures In TBI subjects, with and without
symptoms, and non-TBI subjects

2. Determine whether photosensitivity Is related to clinical pain
complaints and whether light can activate pain-related
circuitry in TBI subjects suffering from chronic pain




Methods

 Quantify visual photosensitivity thresholds (VPT) using Ocular Photosensitivity
Analyzer

 Provides a continuous variable of photosensitivity using objective stimuli
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Methods

» Quantify pressure pain thresholds and tolerance levels using pressure algometry

- Correlates with pain complaints in other chronic pain populations

» Has been gold standard in pain research
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Differences In Self-Reported Chronic Pain

Chronic Pain Impact Score Degree of Widespread Pain
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No Differences in Pressure Algometry

Pressure Threshold Levels Pressure Tolerance Levels
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Strong Correlation between VPT and Chronic Pain

VPT Levels VPT vs Chronic Pain Scores
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A Marker in Chronically Symptomatic TBI

- Symptomatic TBI group exhibit higher levels of chronic pain, sleep disturbances
depression, PTSD symptoms, and disability than asymptomatic and non-TBI groups
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Conclusions

* Photosensitivity could be used as a marker of central sensitization 1n “high-impact”
chronic pain populations
+ These populations are often treated with ineffective opioid medications, this novel
marker could inform new treatment options

* Future Directions:
 Currently collecting fMRI data to test whether light Is activating pain-related
circuitry in out symptomatic TBI population
- Longitudinal studies that track the progression of photosensitivity following TBI
» Continuing rodent studies to better understand neural circuitry
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Links Between Light and Pain

The rostral ventromedial medulla (RVM) is key brain region encoding painful

stimuli
Electrophysiological recordings have characterized 3 types of neurons, 2 of

which are responsive to painful stimuli
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Links Between Light and Pain

* Response linked to intrinsic photosensitive retinal ganglion cells (ipRGCs)
« Encode environmental light levels through their activity
« Part of non-image forming vision
* Project to the olivary pretectal nucleus (OPt)
 When OPt is blocked, ON/OFF cells no longer respond to light
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“Triple (+) diagnosis” group reports more symptomatic
TBI than all other groups (P <0.001)
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ROC by Evaluation Congruency

ROC NSI prediction

 Number of positive diagnhoses
has a significant effect on
accuracy of model:
* Triple (+) had significantly
higher AUC than Single (+) or
Double (+).
* Single (+) and Double (+)
were no better than chance!
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(Moulton, 2009)



Nociceptive inputs
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Impact ~ Cellular Network
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VPT vs Threshold

R = 0.21572 Intercept = 1.5955 Slope =0.0013843 P = 0.00022566
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VPT vs Tolerance

R = 0.29304 Intercept = 1.2245 Slope =0.0014619 P = 0.00000045297
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Tolerance vs SIQR

R = 0.18355 Intercept = 628.05 Slope =-1.5876 P =0.0014075
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Threshold vs SIQR

R = 0.086904 Intercept = 358.95 Slope =-0.56795 P =0.13186
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VPT vs SIOR

R = 0.50568 Intercept = 2.7094 Slope =-0.021467 P = 0.00000000000000t

0 25 50 75
SIQR_scored




