
Functional Neurology: 
Assessment and Treatment of 
Post-Concussion Syndrome

Brain Injury Association of Massachusetts 
37th Annual Brain Injury Conference 
March 29, 2018

Functional Neurology Associates, LLC

Lynn M. Carlson, DC, DACNB, FABBIR
Brian J. Sass, DC, DACNB, FABBIR

Board Certified Chiropractic Neurologists
Fellows of the American Board of Brain Injury and 
Rehabilitation 



Disclosures

uDr. Lynn Carlson is owner of Functional Neurology 
Associates, LLC 

uDr. Brian Sass is a member of Functional Neurology 
Associates, LLC 

doing business as Concussion Center of Massachusetts 
and ChiroPro Performance Center

30 Great Road
Suite 103
Acton, MA  01720

(978) 393-3125

www.ChiroProPerformance.com

www.ConcussionCenterMA.com



Today’s workshop

u Review of vestibular, oculomotor, and 
somatosensory systems to determine functional 
rehabilitation strategies in a brain-based approach 

u The importance of unique and customized treatment 
plans based on diagnostic assessments will be 
discussed in a case study format

u Q & A

Parable : Blind Men and an Elephant 



Functional Neurology

u an approach to care, not a medical discipline

u practiced by thousands of providers worldwide from 
multiple fields of medicine, including medical doctors, 
doctors of osteopathic medicine, doctors of chiropractic, 
and physical therapists

Harnessing Neuroplasticity

Main functions of the brain:
u Receive stimuli from the environment,
u Perceive information,
u Interpret those stimuli and
u Respond to the world appropriately



Harnessing Neuroplasticity

u Disruption in any of these areas can cause 
neurological dysfunction, which can impact quality 
of life

u Functional Neurology and Rehabilitation harnesses 
the ability of the brain to learn, adapt, and change 
over a lifetime

— known as neuroplasticity

Functional Approach

u Neuroplasticity enables the brain to repair or create 
new neural pathways 

u Various activities (therapeutic exercises) stimulate 
different areas of the brain



Precise Therapy 

u Matching the correct exercise with the localized area of 
dysfunction results in precise therapy with greater 
probability of driving neuroplasticity.

u Performed purposefully with: 
uRepetition
u Intensity

Accurate Diagnosis

u The goal of diagnosis is to pinpoint areas of dysfunction in 
order to accurately direct treatment 

u Through a combination of observation, physical examination 
and diagnostic testing, the doctors are able to localize areas of 
the brain that are not functioning properly

u Testing involves eye movements, balance, gait, mental 
processing, memory, processing speed, coordination and more



Where we are in 
relation to space?

Where is space in 
relation to us ?



Vestibular / Auditory System



Oculomotor / Visual system

Somatosensory System



Integrated systems

Where are we in relation to 
our environment?

Where is our environment in 
relation to us?

Objectively Assessing Balance Deficits After TBI: Role 
of  Computerized Posturography. Journal of  
Rehabilitation Research & Development. 2007. 

u It was recognized by the panelists that conventional structural 
neuroimaging is normal in concussive injury.

u Balance impairment, or postural instability, is a common source 
of residual physical disability after severe traumatic brain injury 
(TBI).

u There is an association between early balance deficits after TBI 
and late functional recovery.

u It appears that postural stability testing provides a useful tool for 
objectively assessing the motor domain of neurologic functioning 
and should be considered a reliable and valid addition to the 
assessment of athletes suffering from concussion.



Vestibulo-ocular

Cervico-vestibular rehabilitation in sport-related 
concussion: a randomised controlled trial. British 
Journal of  Sports Medicine. 2014. 

u In this study, we demonstrated that a significantly higher proportion of 
individuals who were treated with cervical spine physiotherapy and 
vestibular rehabilitation were medically cleared to return to sport 
within 8 weeks of initiating treatment.

u Manual therapy is believed to decrease pain and improve function 
through a variety of biomechanical and neurophysiological effects.

u A combination of manual therapy and exercise has been shown to be 
more effective than passive treatment modalities in individuals with 
neck pain.



Autonomic Dysfunction after Mild Traumatic 
Brain Injury

u Brain Sci. 2017, 7, 100; doi:10.3390/brainsci7080100

• Vaso-vagal syncope
• POTS
• Orthostatic hypotension



Brain-Gut Axis

Traumatic Brain Injury and Intestinal Dysfunction: Uncovering 
the Neuro-Enteric Axis. Journal of Neurotrauma. 2009. 
u TBI significantly decreased the expression of the intestinal tight 

junction proteins ZO-1 and occludin, which correlates to increased 
intestinal permeability and distinct changes in intestinal histology.

u We have observed an increase in intestinal permeability and 
marked changes in intestinal histology 6 hours following TBI. 

u Levels of intestinal tight junction proteins may be an important 
factor in increased intestinal permeability following TBI.

Protection Before Impact: the Potential Neuroprotective Role of  
Nutritional Supplementation in Sports-Related Head Trauma  
Sports Med, Jonathan M. Oliver, Anthony J. Anzalone, Stephanie M. Turner

u Nutritional supplementation has emerged as a potential 
strategy to prevent and/or reduce the deleterious effects of 
sports-related concussion and sub-concussive impacts. In 
contrast to pharmaceutical treatment, nutrients (creatine and 
omega-3 FAs) and nutraceuticals (curcumin) have the 
potential to act on multiple mechanisms within the complex 
neurochemical and neurometabolic sequelae that occur 
subsequent to concussive and sub-concussive impacts.



Updated clinical practice guidelines for concussion/mild 
traumatic brain injury and persistent symptoms. 
Brain Injury. 2015. 

u With headaches, consideration should be given to non-pharmacological 
therapies targeted to the presumed source of the headache, including 
relaxation therapy, biofeedback, massage therapy, manual therapy of 
the spine, acupuncture, vision therapy and cognitive therapy.

u Cognitive-Behavioral Therapy (CBT) for insomnia is established as the 
treatment of choice for either primary insomnia or insomnia co-morbid to 
a medical or psychiatric condition.

u A canalith repositioning maneuver should be used to treat benign 
postional vertigo if the Dix-Hallpike test is positive.

u Vestibular therapy is recommended for unilateral peripheral vestibular 
dysfunction

Rehabilitation model



Phases of  Care

1. Stabilization

2. Rehabilitation

3. Preparation

Balance: Dynamic Posturography

Comprehensive 
Assessment of Postural 
Systems (CAPS)



PRE
August 18, 2017

PRE- with head positions



POST-

Videonystagmography (VNG)



Videonystagmography (VNG)

Remember...Precise Therapy 

u Matching the correct exercise with the localized area of 
dysfunction results in precise therapy with greater 
probability of driving neuroplasticity



Gaze Stabilization

Head-eye mechanisms



Dynamic Gaze stabilization
Vestibulo-ocular training



Neuro-sensorimotor Integrator (NSI) Geoboard

Fit Light system



Dynavision D2™ 

u Visual motor and neuro-cognitive 
rehabilitation device used for all stages 
of concussion management, better 
decision making and concentration 
under stress



52 year old female with multiple concussions

�
History

• 3 concussions past 2 months (slip and fall each time)

• Symptoms began soon after the initial head injury

• Symptoms got progressively worse after each 

subsequent fall



�
Symptoms

• Extreme fatigue

• Dizziness (lightheadedness)

• Blurry vision 

• Headaches 

• Brain fog (difficulty concentrating)

�
Intake Balance Scores



�
Intake Eye Movements

�
Treatment

• Visual Rehabilitation

• Vestibular Rehabilitation (majority)

• Proprioceptive Rehabilitation



�
Post-Treatment Balance Scores

PRE-

�
Post-Treatment Eye Movements



�
Outcome

• Overall about 50% improvement 

• Blurry vision and dizziness are absent 

• Fatigue much improved

• Brain fog still occurs at times (with increased 

mental activities)

• Continuing treatment with home exercises

Thank you for your attention 
and participation !



QUESTIONS ???

www.ChiroProPerformance.com

www.ConcussionCenterMA.com


