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Background
 Undergraduate at UCSD- Human Physiology and Neuroscience, B.S.

 Two years of research at UCSD Medical School in department of Respiratory Medicine

 TUCOM- Medical School

 Internship- Valley Hospital, Las Vegas, NV

 PM&R Residency in Carolinas Medical Center, Charlotte NC

 Fellowship in Pain Management/Interventional Pain at OrthoCarolina, Charlotte NC

 Board Certified in PM&R and Pain Management

 Pain Management in Las Vegas and Montana

 Montana- 7 yrs as medical director of IRF

 Flagstaff AZ, RHNA- 1.5 yrs as medical director

Objectives
 Epidemiology of TBI 

  Posttraumatic Agitation 

  Diagnosis of exclusion

  Management of Agitation 

 What they don’t teach you in textbooks

 Questions

 



Epidemiology
 1.7 million TBI occur in US annually

 Of the 1.7 million, 81% ED visits, 16.3% hospitalizations, 3% deaths

 Bimodal age distribution- 15-19 to 25 years and 2nd peak in elderly >65. Higher mortality in 
older.

 Male to female ratio 2.5:1, and mortality 3-4x greater in males

 MVA most common cause in adolescents and adults (~50%)

 The single most common cause of death and injury in MVA is ?

 Violence/assault is second leading cause of TBI in young adults

 ETOH in 86% of TBI patients

Geriatric and pediatric TBI
 Geriatric- Risk of TBI increases sharply after 65 and due to falls.

 Severity of TBI and mortality is higher in elderly

 Pediatric TBI is leading cause of death in children >1 y.o

 10 in every 100,000 children die every year from head injuries

 Annual incidence of TBI in children is 185 per 100,000

 Transportation>falls>sports>assault

Posttraumatic Agitation 
 Subtype of delirium unique to TBI which occurs during period of Posttraumatic amnesia

  Combination of aggression, disinhibition, akathisia, and emotional liability. 

 Score of  ≥ 21 on the Agitated Behavior Scale (ABS)

 Occurs as patients become more responsive in early states of recovery. Can be seen as a good 
sign.

 Usually lasts 1-14 days, possibly longer

 Common in frontotemporal lesions- arousal, attention, executive control, memory and limbic 
behavioral functions.



Diagnosis
 Diagnosis of exclusion after physical, medical, psychiatric, and neurological conditions have been 
ruled out

 Pain (fractures, post-operative, heterotopic ossification, spasticity, wounds, or other noxious stimuli) 

 Environmental: Excessive stimulation, Restraints -“ICU Syndrome” vital signs, alarms, medication 
administration, constant lighting, and ambient hallway noise, staff.  

 Tubes/lines 

Diagnosis
 Medical- Metabolic disturbance (electrolytes, thyroid, hypoglycemia), Infection, Hypoxemia, 
pulmonary embolism, Urinary retention/incontinence 

 Neurological: Hydrocephalus, Seizures, Rebleed, Headache 

 Psychiatric: Premorbid or exacerbation of premorbid

 Substance/medication related:  Acute intoxication  Withdrawal  -Alcohol, Opioids, Benzodiazepines



Management and treatment options
 FIRST LINE: Environmental Modification-***Avoid going straight to medications.

 Reduce stimuli

 b. Limit number of visitors at one time 

 c. Staff and family should speak in low volume, slowly, one at a time 

 Avoid/minimize restraints: Use non-contact restraints if able (safety net beds), padded hand mittens, 
one-to-one staff supervision 

 Minimize tubes and lines: May cover them (abdominal binder, etc) 

 Frequent re-orientation by staff and family 

 Obtain any hearing devices or vision aids from home to improve orientation 

 Consistent schedule and staff 

 Timed toileting 

 Create a familiar environment: Allow family to bring in personal possessions 

 ***Monitor sleep cycle and sleep quality

Behavioral Modification

  Allow patient to be safely active on the unit.

  Mobile patients may benefit from a locked unit.

  De-escalation techniques (discuss in future slides)

Pharmacologic Management

 Medications which slow cognition may prolong/exacerbate agitation.  Dopaminergic agents should be 
avoided

 Antipsychotics: Typical Antipsychotics: Not recommended as first line, rescue only ie Haldol

 Droperidol: Found to be faster and superior to Haldol, Ativan, and Benadryl in controlling acute 
agitation  

 Cognitive improvement seen after discontinuing typical antipsychotics  

 Associated with extrapyramidal side effects, dystonic reactions, restlessness, Neuroleptic Malignant 
Syndrome, QTc prolongation ;Not recommended as long-term agents 

Pharmacologic Management
 Atypical antipsychotics

 i. Quetiapine (Seroquel): - Effective in treating agitation  -Better side effect profile compared to 
typical agents  

 Olanzapine (Zyprexa): - Effective in treating agitation - Favorable side effect profile when 
compared to other antipsychotics. Available orally or IM   

 Risperidone, Ziprasidone  



Pharmacologic Management

 Anxiolytics 

 Benzodiazepines -Impair cognition and may cause paradoxical agitation, anterograde amnesia, 
disinhibition, respiratory depression, impaired coordination

 Useful for rapid resolution of violent agitation (rapid onset of action) iv. Lorazepam preferred -Less 
effect on cardiovascular and respiratory centers than other benzodiazepines  Doses of 0.5-1mg q8h, 
titrating up to maximum of 8-12mg/day 

 Discontinue as soon as possible to minimize chances of delaying cognitive recovery  

Pharmacologic Management
 Buspirone 

 Preferred anxiolytic in TBI patients 

 No significant adverse neurological or cognitive effects, non-sedating, non-addictive, does not 
interact with other CNS agents, not a respiratory depressant 

Pharmacologic Management
 Beta blockers  ****

 Propranolol- Best evidence for efficacy in treating post-traumatic agitation with minimal side 
effects per Cochrane review 

 Reduces agitation intensity and need for physical restraints, improves restlessness and 
disinhibition.  

 Side effects -Hypotension and bradycardia are limiting side effects -May also cause depression 
and lethargy -No adverse effect on motor recovery

 Starting dose: up to 40-60mg/day divided into BID –QID dosing 

 Lipophilic properties -More effective CNS penetration -Propranolol is the most lipophilic beta 
blocker 

Pharmacologic Management
 Anticonvulsants 

 Valproic acid (Depakote)- Initial dose of 250mg BID, may be titrated up 250mg every 2-3 days to 
maximum of 1000-2500mg/day  

 Side effect limitations: hepatotoxicity, thrombocytopenia. Monitor labs.

 More common side effects of sedation, nausea, and vomiting, are limited by meal-time administration 
and gradual titration 

 Less likely than carbamazepine to have negative impact on cognition and has safer side effect profile



Pharmacologic Management
 Neurostimulants 

 Amantadine Can be effective for both acute  and chronic  TBI agitation. Shown to improve 
cognition

 Side effects: Overstimulation, irritability, hypomania, agitation - Increased HR and BP, use with 
caution in patients with dysautonomia and cardiovascular complications 

 Lowers seizure threshold

 Some side effects potentiated when combined with anticholinergic agents: hallucinations, 
confusion, nightmares 

Pharmacologic Management
 Methylphenidate (Ritalin)  Useful in both acute and chronic TBI agitation. Improves cognition 
similarly to Amantadine. Quick onset of action  Dosing: 10-60 mg/day in divided doses, usually 
at 8AM and noon 

 Bromocriptine: Dopaminergic neurostimulator like Amantadine 

 Dextroamphetamine: Sympathomimetic neurostimulator like Methylphenidate 

Pharmacologic Management
  Antidepressants    

 Selective Serotonin Reuptake Inhibitors (SSRIs) -Useful for behavioral syndromes in TBI      

 Trazodone      

 Others: Sertraline Fluoxetine, Paroxetine, Citalopram  

 Tricyclic Antidepressants 

 Bupropion- Useful for restlessness at 150mg daily  

Pediatric Pharm Management 



Pediatric Pharm Management 
Pharmacologic Management
 Choose agent based on clinical presentation. 

 Every TBI is different. 

 Restlessness/Akathisia: Frequent ambulation, Beta-blocker 

 Hyperadrenergic state: Beta-blocker 

 Episodic Behavior Dyscontrol / Mood Labiality: Anticonvulsants/Mood stabilizers; possibly Atypical 
antipsychotics, SSRI, Neurostimulator. Anxious/fearful: Buspar, SSRI/TCA, Trazodone 

 Paranoid: Atypical antipsychotic 

 Start low, go slow 

 Ideal agent is non-sedating, not affecting cognitive recovery, low side effect profile 

 May need to discontinue drugs which may amplify agitation: i. Narcotics ii. Benzodiazepines iii. 
Dopamine agonists (e.g. metoclopramide) iv. H2-receptor antagonists (e.g. famotidine) v. 
Anticholinergic medications (e.g. oxybutynin) 

TBI management

 What is the best management of a traumatic brain injury patient with agitation?

-Medications

-Sleep

-Family

-Safety

-Pain control

-Restraints

-Time

-Prepared staff and rehab facility

De-escalation Techniques and Staff preparation
  Educate staff and family on how to approach TBI patient 

 Use social greetings: these are cues to relax -Speak calmly, slowly, briefly, clearly, and directly 

 Do not need to correct confused statements. Instead of disagreeing, make a neutral statement or 
re-direct attention to another topic 

 Explain what you are going to do before you do it (e.g. vitals, procedures, physical exam, etc) 

 Avoid sudden grabbing or touching of the patient. 

 Approach from the front. -Do not crowd patient 

 Provide patient with choice instead of command. 

 Therapies in quiet area, at bedside 

 Positive reinforcement 

 Give patient ample time to process information and formulate responses 

 Break down difficult tasks into small steps 



 
Self Reflection

Self Reflection on….
 How do you prepare (as a medical professional/facility)

 How do you manage your anxiety and assumptions

 How do you manage conflict

 What is your self awareness and emotional intelligence?

How do you and your facility prepare?
 Consult service/ Review of records

 Speak with patient and family before transfer

 Restraints? Discuss with family beforehand and with patient if appropriate.

 Discharge planning, best support available

 Emergency discharge plan

 Be ready to evaluate for capacity. Psychology services?

 Knowledge of a TBI patient on the unit

Thank you!

Questions?


