
8/6/2018

1

§ If you are viewing this course as a recorded 
course after the live webinar, you can use 
the scroll bar at the bottom of the player 
window to pause and navigate the course.

§ This handout is for reference only. Non-
essential images have been removed for 
your convenience. Any links included in the 
handout are current at the time of the live 
webinar, but are subject to change and may 
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Physical Rehabilitation 
following Traumatic 
Brain Injury (TBI)
Jill Seale, PT, PhD, NCS

Objectives
§ Describe at least three common clinical presentations 

across the TBI spectrum from concussion/mild to 
severe TBI.

§ Identify the roles of Occupational and Physical Therapy 
in the rehabilitation of persons with traumatic brain 
injury.

§ Outline at least three evidence-based rehabilitation 
interventions for the most common impairments and 
activity/participation limitations across the continuum of 
TBI rehabilitation.

§ Differentiate the levels of care and appropriate referral 
across the continuum of care for persons with acute 
TBI.
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Mechanisms of Injury
§ Direct Impact

§ Severe acceleration/deceleration

§ Blast injury

§ Penetrating object
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Primary v Secondary Damage
§ Primary

§ Contusions
§ Hematomas
§ Diffuse axonal injuries
§ Penetrating injuries
§ Blast injuries

§ Secondary
§ Increased intracranial pressure (ICP)
§ Hypoxia or ischemia
§ Seizures
§ Intracranial hemorrhage (ICH)
§ Electrolyte and acid-base imbalance

Neurological	Rehabilitation,	2013
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TBI as a Chronic Condition
§ Chronic disease issues possible after TBI

§ Seizures
§ Endocrine issues
§ Sleep disorders
§ Incontinence 

§ Post TBI Syndrome
§ Set up symptoms persons may experience long term or 

up to a lifetime after TBI

The Effects of TBI
§ Neuromuscular/somatosensory
§ Autonomic dysfunction
§ Cognitive
§ Psychological
§ Behavioral
§ Communication
§ Visual/Perceptual
§ Dysphagia 
§ Vision/Vestibular
§ Cardiovascular
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Neuromuscular/Somatosensory
§ Paralysis/paresis
§ Altered muscle tone and/or abnormal reflexes
§ Poor coordination/ataxia
§ Cranial nerve dysfunction
§ Impaired balance
§ Poor selective motor control
§ Bowel and bladder dysfunction
§ Dysphagia
§ Loss of sensory function or hypersensitivity
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Autonomic Dysfunction
§ Temperature elevations/Excessive sweating
§ Hypertension 
§ Tachycardia/Tachypnea
§ Pupillary dilation
§ Extensor posturing
§ Paroxysmal Autonomic Instability with Dystonia 

(PAID) and Paroxysmal Sympathetic Hyperactivity
§ Management of symptoms pharmacologically

§ Meyer KS. Surg Neurol Int. 2014
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Application to OT/PT
§ Monitor patients response to PT intervention
§ Temperature regulation
§ Vigilant monitoring of vitals
§ Identification/avoidance of triggers
§ Maintain patient’s safety
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Neuropsych
§ Memory impairment

§ PTA
§ Short term memory

§ Emotional changes
§ Behavior ranging from obtundity to hyperactivity

§ Communication
§ Aphasias
§ Dysarthria

§ Cognitive impairment
§ Attention/concentration deficits
§ Executive function loss
§ Loss of reasoning and/or abstract thinking
§ Poor problem solving
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Posttraumatic Amnesia
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Application to OT/PT
§ Learning/re-learning with memory deficit

§ Capitalizing on implicit memory/learning
§ Task specific and contextual

§ Managing emotional/behavior issues
§ Flexibility and options in interventions

§ Managing communication deficits
§ Consistency
§ Keep it simple
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Application to OT/PT
§ Managing cognitive deficits

§ Altering environment
§ Encouraging self-reflection/self-management
§ Use of motor learning strategies

15

Motor Learning Strategies
§ Practice 
§ Feedback
§ Autonomy
§ Enhanced Expectancies
§ External focus of attention
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Visual, Perceptual, Vestibular
§ Cranial nerve impairment that affects vision
§ Visual field changes
§ Visuospatial abnormalities
§ Vestibular: peripheral or central
§ Vestibulo-ocular: dizziness, vertigo, 

blurred/unstable vision, nausea, difficulty with 
busy environments

§ Agnosia
§ Apraxia
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Applications to OT/PT
§ Huge impact of ADL and mobility activities
§ Need accurate differential diagnosis between 

visual, perceptual, and vestibular dysfunctions
§ May need compensation

§ Vestibular dysfunction is common and often 
overlooked
§ Diagnosis of TBI warrants at least vestibular screening
§ Make sure history includes questions about dizziness, 

disequilibrium, etc…
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Cardiovascular
§ Severe deconditioning
§ VO2 Peak significantly decreased in all neuro dx
§ NO RESERVE
§ Most with neuro dx don’t have the VO2 peak to 

meet demands for daily living of older adult
§ Growth hormone insufficiency

19
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More issues

21

Application to OT/PT
§ Deconditioning is common and will impact capacity 

for daily activity, not just cardiovascular “exercise”
§ Cardiovascular fitness interventions should be 

standard for ALL persons with TBI
§ How does this work?

§ Selection of target zone (either HR or RPE)
§ Monitoring during exercise
§ Often need supervision to achieve “real” cardio workout
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Exercise and TBI
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Benefits above Improved Fitness
§ Improved fitness (duh!)

§ Impact on cognition

§ Impact on mood/behavior

§ Impact on recovery
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Exercise and Depressive Symptoms 
§ Increased prevalence of depression in persons with 

neurological disorders
§ Exercise improves depression

§ Needed to be exercise that met PAGs
§ Moderate to vigorous intensity
§ 3-5 days per week

§ Adamson BC, Ensari I, Motl RW, Arch Phys Med Rehabil, 
2015. 
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Exercise Maintenance after TBI
§ Decreased score on BDI

§ Maintained improvement over time
§ Increased physical activity

§ 48% with increased activity level at 6 months post
§ Exercise greater than 90 minutes per week 

resulted in lower BDI and higher perceived QOL 
and mental health

§ 52% of subjects were exercising greater than 90 
minutes per week at 6 months
§ Wise EK et al, Arch Phys Med Rehabil, 2012
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Cognition and Aerobic Exercise
§ > 50% of TBI survivors still experiencing cognitive 

problems several years post TBI
§ Vigorous training: 3 times/wk x 30 minutes on treadmill 

x 12 wks
§ supervised

§ Improved cognitive function with aerobic training in TBI
§ Processing speed, executive function, overall cognition

§ Aerobic exercises associated with physical adaptations 
and positive cortical functions like angiogenesis and 
neurogenesis

§ Chin LM et al, Arch Phys Med Rehabil, 2015
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Mild TBI or Concussion
§ Injury to head from blunt trauma or 

acceleration/deceleration forces
§ Results in 1 or more of the following:

§ Confusion, disorientation, or impaired consciousness
§ Dysfunction of memory around time of injury
§ LOC < 30 minutes
§ Onset of observed signs or symptoms of neurological 

or neuropsychological dysfunction
§ CDC

31

Mild TBI or Concussion

CDC
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Concussion and Exercise
§ Rest versus exercise debate
§ Neurometabolic cascade following mild TBI 

results in neurologic energy deficit
§ Period of vulnerability to additional injury
§ Led to extreme of absolute rest until all 

symptoms have resolved
§ But is that the best strategy???

§ Wells EM, Godkin HP, Griesbach GS, J Child Neurol, 
2016
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Concussion Treatment and Recovery
§ Physical Rest

§ Metabolic dysfunction post concussion
§ Risk of second injury
§ Unrestricted  activity may worsen symptoms/delay 

recovery
§ But is complete rest best? 
§ Unrestricted exercise in immediate acute phase may 

increase risk of subsequent injury and/or delay recovery
§ Some level of exercise may be beneficial once beyond 

acute injury stage
§ Broglio SP, Collins MW, Williams RM, Mucha A, Kontos A. Clin

Sports Med. 2015
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Concussion Treatment and Recovery
§ Cognitive Rest

§ increased cognitive activities post concussion           
increase symptom recovery time and prolong recovery

§ Reduction in brain stimulating activity
§ “prolonged cognitive rest and reduction of school events 

have the potential to exacerbate symptoms or cause 
negative mental health issues”

§ Key is during acute phase; symptoms are guide
§ Broglio SP, Collins MW, Williams RM, Mucha A, Kontos A. Clin

Sports Med. 2015
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Concussion Treatment and Recovery
§ Vestibular and Oculomotor Impairment 

§ Occurs in approx 60% of athletes
§ Vestibular: peripheral or central
§ Vestibular issues: benign paroxysmal positional vertigo 

(BPPV), vestibulo-ocular reflex (VOR) impairment, visual 
motion sensitivity, balance dysfunction, cervicogenic
dizziness, and exercise-induced dizziness. 

§ Vestibulo-ocular: dizziness, vertigo, blurred/unstable 
vision, nausea, difficulty with busy environments

§ Vision Therapy
§ Pharmacological interventions

§ May predict prolonged recovery
§ Broglio SP, Collins MW, Williams RM, Mucha A, Kontos A. Clin Sports Med. 

2015
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Practice Recommendations for 
Service Members with Mild TBI
§ Specific recommendations for PT assessment and 

intervention are made in the following areas:
§ patient/client education
§ activity intolerance
§ vestibular dysfunction
§ high-level balance dysfunction
§ post traumatic headache
§ temporomandibular disorder (TMD)
§ attention and dual-task performance deficits
§ participation in exercise

§ Weightman et al, J Head Trauma Rehabil, 2010
37

Acute Management of TBI
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Acute OT/PT Treatment
§ Prevention of anticipated problems
§ Patient/family education
§ ONGOING Evaluation
§ Early mobilization
§ Appropriate environment
§ Systems based approach
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Start with Mental Status
§ Increasing arousal and awareness

§ Memory: orientation, implementation of memory 
strategies

§ Cognition, speech, language: increased time for 
processing, cognitive rest, consistent approach 
to speech/language; graded cognitive exercise
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Neuromuscular Interventions
§ Increasing upright tolerance

§ Tilt table therapy
§ Krewer C, Luther M, Koenig E, Muller F., 2015

§ Activities to maintain flexibility
§ Management of altered tone
§ Emphasize automatic tasks/movements
§ Normalizing sensory input
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Cardiovascular/Respiratory
§ Increasing upright tolerance

§ Managing orthostatic hypotension
§ Endurance training
§ DVT prevention
§ Positioning to optimize pulmonary function
§ Activities to improve respiratory function
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Integumentary System
§ Thorough and ongoing examination
§ Positioning to prevent pressure
§ Pressure relieving beds and w/c systems
§ Bowel and bladder management
§ Protection against agitation/restlessness
§ Family education
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Evidence for Early Mobilization
§ Schweickert et al. effect of early physiotherapy 

and occupational therapy while interrupting the 
sedation 
§ better functional outcome when released from the 

ICU, shorter amount of time spent in delirium, and 
shorter periods of mechanical ventilation.

§ Morris et al. initiating a mobility protocol within the 
first 48 hours following mechanical ventilation for 
patients with acute respiratory failure decreased 
both the duration of stay in the ICU and the total 
stay in the hospital. 

§ Hellweg S, Crit Care Res Prac, 2012
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Subacute and Chronic 
Management
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Relationship between Intensity and 
Outcomes
§ Age predicted the intensity of both psychologic 

and total therapy services. 
§ Therapy intensity was predictive of motor 

functioning at discharge
§ However, therapy intensity did not predict 

cognitive gain 
§ Lack dosing guidelines, and intensity often 

determined by factors like insurance rather than 
evidence

§ Cifu DX et al, Arch Phys Med Rehabil, 2003.
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Balance and Gait Re-Training
§ Limited evidence on effectiveness

§ Does this mean interventions aren’t effective?
§ More likely a matter of poor research

§ One conclusion was that BWSTT was not superior to 
conventional gait training

§ Moderate evidence supports Tai Chi improves individuals' 
self-description of coordination, flexibility and physical 
activity 

§ Balance and gait interventions in combination only share 
limited evidence of positive effects on balance and mobility 
outcomes; neither balance or gait intervention alone has 
emerged as more effective than the other. 

§ Bland DC, Zampieri C, Damiano DL. Brain Injury. 2011
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Trends and Patterns
§ Impact of Income
§ Mortality and outcomes improving?

§ Overall mortality rate in severe TBI not decreasing
§ Increased risk of death increased  up to sevenfold
§ Increased risk for Alzheimer’s disease

§ Roozenbeek B, Maas AIR, Menon D, Nat rev Neurol, 2013.
§ TBI Model System Data at 5 yrs post injury

§ 21.7% dead 
§ 32.3% need assistance
§ 29.1% dissatisfied with life
§ 55% unemployed
§ 57.8% with moderate to severe disability
§ 38.8% declined from earlier status to 5 yr outcome

§ Corrigan JD et al, 2014
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Motor Impairment after Severe TBI
§ Improvement over time that levels off by 12 months
§ > 1/3 had persistent impairment at 2 years
§ Persistence of tandem gait impairment particularly 

common
§ Postural stability impairment
§ Significant concern for some return to work activities

§ Walker WC, Pickett TC, J Rehabil Res Dev, 2007
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TBI Outcome Measures
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Agitated Behavior Scale
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High-Level Mobility Assessment 
Tool (HiMAT)
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Moss Attention Rating Scale
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Additional Resource
§ https://www.sralab.org/rehabilitation-measures
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Roles of OT and PT
§ Vary depending on intervention setting and level of 

patient function
§ Acute: early mobilization, sensory stimulation, 

meaningful interaction with environment, 
assessment

§ Sub-acute/rehab: ADLs, basic mobility, memory 
and cognition, return to independent living, 
assessment

§ Post acute/OP rehab: return to independent 
living/work/school, increase productive time, 
assessment
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Rehabilitation Continuum of Care
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TBI Continuum of Care
§ Acute Care

§ ICU
§ Neuro unit

§ Inpatient Rehabilitation
§ Post Acute Brain Injury Rehabilitation

§ Residential
§ Day program

§ Outpatient Therapy
§ SNF 
§ Long term care
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Questions? 
§ jseale27@sbcglobal.net
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