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Objectives

Å Describe the bidirectional relationship between psychiatric 

disorders and TBI

Å Identify how post-TBI cognitive disorders can affect 

individualsô psychiatric presentations and treatment

Å Analyze the link between TBI and subsequent dementia



ÅWhat is a TBI?

ÅHead injury due to trauma

ÅHAS to alter brain function or cause other 

neurologic injury

ÅIf you hit your head and none of these 

things happen, itôs not a TBI

ÅTBI and psychiatric disorders

ÅTBI increases the risk of subsequent 

psychiatric disorders

ÅPsychiatric disorders can increase the risk 

for TBI 

ÅSo, all psychiatrists and mental health 

clinicians need to know about TBI



ÅTBI in the US:

ÅEvery year TBIs cause: 

Å2.5 million ER visits

Å300,000 hospitalizations

Å56,000 deaths 

Å> 5% of survivors have a second TBI within the next year

ÅTBI severity:

ÅMild

ÅMakes up 70-90% of TBI

ÅThe rest are moderate to severe

ÅModerate

ÅSevere

ÅTBI is graded on the MOST severe feature present

ÅMore severe TBI = worse prognosis



Mild TBI

ÅSame thing as concussion

ÅMust involve:

ÅLoss of consciousness < 30 minutes

ÅConfusion or amnesia < 24 hours

ÅGlasgow Coma Scale score of 13-15

Å If radiologic evidence of injury: COMPLICATED mild TBI

Moderate TBI 

Å Must involve:

Å Loss of consciousness for 30 minutes-1 day

Å Confusion or amnesia for 1-7 days

Å GCS score of 9-12

Severe TBI:

Å Must involve: 

Å Loss of consciousness > 1 day

Å Confusion or amnesia > 7 days

Å GCS score 8 or less

TBI is graded on the MOST severe feature present

Classification of TBI severity



ÅHow do TBIs cause brain damage?

ÅImmediate mechanical injury

ÅSubacute neuropathological processes

ÅOther associated injuries and sequelae

ÅMechanism of acute mechanical injury affects nature 

of brain damage 

ÅTypes of TBI

ÅPenetrating TBI

ÅForeign object (eg bullet) enters the brain

ÅClosed TBI

ÅHead strikes an object and the force of the collision injures the brain 

Åeg car crashes and falls

ÅBlast TBI 

ÅHigh pressure waves (ie from explosions) damage brain tissue 



Penetrating TBI

Å Destruction, displacement, or 

deposition of objects/bone into 

brain tissue

Å Can have combination of closed 

and penetrating injuries



Closed TBI

Å Rapid acceleration/deceleration of brain

Å Linear and rotational forces cause brain 

movement lag

Å Deformation and damage to brain 

parenchyma by bony protuberances, falx, 

and tentorium cerebri



Blast TBI

Å Initial pressure wave of explosion produces mechanical damage due to release of heat/acoustic/EM energy

Å Followed by damage from reflection of the wave hitting the skill and repropagating back through brain



Mechanisms of acute injury

ÅVascular Injuries

ÅRotational and shearing forces can lead to intracranial 

and intraparenchymal hemorrhages

ÅContusions at cerebral gyri, frontal, and temporal 

lobes

ÅEDH, SDH, SAH

ÅTraumatic Axonal Injury

ÅMultifocal white matter damage from rotational and 

shearing forces

ÅCommonly affects upper brainstem, diencephalic 

structures, gray-white matter junctions, parasagittal 

white matter, corpus callosum

ÅClinical manifestations range from coma to mild 

cognitive changes



ÅSubacute neuropathological processes

ÅInitial mechanical trauma can induce subsequent

ÅCell necrosis / apoptosis

ÅInflammation

ÅCytotoxic edema

ÅExcitotoxicity

ÅNeurodegeneration

ÅCan continue over weeks and contribute to further brain damage 

ÅSomeday will we have 

neuroprotective therapies 

to inhibit this secondary 

brain damage?

ÅHopefully someday, 

but does NOT exist 

now! 



ÅOther associated injuries/sequelae that can accompany TBI

ÅIntracranial bleeding

ÅCerebral edema

ÅHydrocephalus

ÅIf late worsening weeks/months after TBI, consider hydrocephalus

ÅEspecially if any intraventricular extension of blood at time of injury: 

causes scarring in ventricles that can affect CSF flow

ÅIschemic stroke

ÅCan occur from:

ÅArterial dissection from neck 

hyperextension 

ÅCardioembolism from chest injury (ie 

chest hitting steering wheel in MVA)

ÅPosttraumatic epilepsy 

ÅHypopituitarism



ÅTBI produces both cognitive deficits and psychiatric disorders

ÅCan synergistically worsen each other

ÅCognitive limitations impair:

ÅAbility to cope with life 

stressors

ÅAbility to manage their 

psychiatric conditions 

ÅPsychiatric symptoms 

worsen cognitive problems

ÅSo psychiatrists need to 

know about both post-TBI 

cognitive deficits and post-

TBI psychiatric disorders



Å3 types of post-TBI cognitive 

disorders: 

ÅImpairment of consciousness

ÅDeficits in specific cognitive 

domains

ÅLater-onset dementias

ÅConventional dementias (AD, 

etc)

ÅCTE / TES



ÅImpairment of Consciousness

ÅBegins immediately or within minutes to hours after the injury

ÅGenerally resolves over days to weeks (if patient survives)

ÅMost common cognitive problem in acute post-TBI period

ÅSpectrum ranges from brief confusion to coma

ÅIncludes posttraumatic confusional state

ÅPosttraumatic confusional state is the one youôd most 

likely get called about as a psychiatrist



ÅPosttraumatic confusional state

ÅEssentially is a delirium

ÅStarts immediately after TBI or after awakening from coma

ÅClinical features: 

ÅImpaired attention and alertness (key symptom)

ÅOther potential symptoms:

ÅMemory impairment

ÅDisorientation

ÅAgitation

ÅApathy

ÅPerceptual disturbances

ÅDelusions

ÅAffective lability

ÅSleep disturbance. 

ÅSymptoms often fluctuate throughout the day 



ÅManagement of posttraumatic confusional state

ÅEventually resolves on its own, but can interfere 

with participation in rehabilitation therapies and 

negatively affect recovery

ÅImportant to identify and treat any additional 

contributors to delirium:

ÅInfections

ÅEndocrinopathies

ÅMetabolic imbalances

ÅAlcohol withdrawal

ÅMedications which impair cognition

ÅNonconvulsive status epilepticus



ÅMake sure patient has eyeglasses and hearing aids

ÅIf patient can see and hear their surroundings, may reduce 

confusion

ÅProvide dark quiet environment at night, and brightly lit, 

appropriately interactive environment during the day

ÅTo help maintain sleep-wake cycles.

ÅFamily members and friends at 

bedside, and/or photos and 

mementos, can help reduce 

agitation

ÅFrequently orient patient to 

situation, so they know whatôs 

going on



ÅPharmacologic treatment for posttraumatic confusional state?

ÅNope!

ÅNot much evidence for pharmacologic treatment for any type of 

delirium, including PTCS

ÅEXCEPT for treatment targeting underlying problem: antibiotics 

for UTI, benzodiazepines for alcohol withdrawal, etc

ÅAntipsychotics have limited evidence for delirium in general

ÅThe only drug class with evidence for delirium: but evidence is weak. 

Overall data suggests NOT effective in improving delirium of other 

etiologies (though a few studies have found mild benefits).

ÅNot much studied in TBI; could theoretically impair cognition

ÅBenzodiazepines and anticonvulsants potentially may impair 

neuroplasticity and thus hamper brain recovery

ÅHaven't been shown to be of any benefit in this situation (except for 

for catatonia, alcohol withdrawal, and seizures)



ÅStatic cognitive deficits

ÅCan involve impairment in one or more 

cognitive functions. 

ÅStatic doesnôt mean that the deficits never 

improve

ÅOften do get better over months to years 

ÅBut persist over the subacute to chronic 

period

ÅDo NOT fluctuate over minutes to hours 

like PTCS

ÅCan present immediately following the 

injury, or after emergence from PTCS 



ÅType and severity depends on the location and size of the injury

ÅCan occur with any brain lesion (eg stroke, tumor), not just with TBI

ÅCan include:

ÅMemory impairment

ÅFrontal-executive dysfunction

ÅAphasia

ÅAnomia

ÅHemineglect

ÅImpairment of attention and concentration

ÅVisuospatial impairment



ÅStatic post-TBI cognitive deficits affect psychiatric care in several 

important ways

ÅCognitive deficits may be confused for primary psychiatric 

disorders

ÅDistinguishing them is key for accurate diagnosis and 

treatment

ÅConsult I got once: ñwe think patient is depressed, 

because she wonôt communicate with usò 

ÅOn evaluation, turned out the problem is actually non-

fluent aphasia

ÅAphasia Í mutism

ÅPatients usually can talk and comprehend some

ÅThis can cause aphasias to be initially 

overlooked



ÅHow to help sort out cognitive vs 

psychiatric?

ÅNeed to know the most common 

post-TBI cognitive deficits and their 

typical locations 

ÅLeft frontotemporal injuries can 

cause nonfluent aphasias like 

Broca aphasia 

ÅIsolated occipital lobe damage 

wouldnôt likely cause aphasia

ÅIn that case should consider 

other explanations for the 

noncommunication, like 

depression or apathy



ÅSome cognitive deficits resemble psychosis

ÅMost often occurs with right hemisphere 

lesions

ÅDelusional misidentification

ÅIncludes Capgras syndrome

ÅPatient believes that a familiar person like 

a spouse has been replaced by an 

imposter who looks and sounds identical 

to the original person

ÅCan happen for objects too

ÅMay occur from damage to right 

hemisphere pathways connecting the 

areas involved in facial recognition with 

the areas involved in recognizing 

familiarity



ÅAsomatognosia

ÅBelief that one of your limbs doesnôt 

belong to you

ÅAnosognosia

ÅLack of awareness of physical and 

cognitive deficits

ÅñI could move my left arm if I wanted 

toðIôm just tired right now and need 

to rest. Stop bothering me, doctor!ò



ÅWhat causes these disorders of identity and body representation?

ÅVarious parts of the brain need to work together in order to 

recognize yourself and others, and monitor your own body

ÅTBI (and other brain lesions) can damage these brain 

regions or disconnect them from each other

ÅBreaks up the networks that support identification of self 

and others

ÅThese cognitive deficits may look like psychosis, BUT:

ÅThey do NOT typically respond to antipsychotics

ÅGenerally resolve on their own with time

ÅImportant to educate family and primary team

ÅAnosognosia (denial of neurologic deficits) is  COGNITIVE deficit, 

NOT the psychological defense mechanism of denial

ÅKnowing this can prevent futile psychotherapeutic interventions 

and help primary team and family understand the problem.



ÅPost-TBI cognitive deficits can influence how you assess the patient

ÅHemineglect

ÅStand to the patientôs right, so they can notice you exist

ÅAphasia

ÅSignificant aphasia

ÅObserving nonverbal behaviors like crying is more helpful 

than asking the patient questions

ÅMild aphasia

ÅMany patients with mild aphasia can participate in a clinical 

interview if the interviewer takes their language deficits into 

account

ÅUse yes-or-no rather than open-ended questions

ÅKeep questions and comments short and grammatically 

simple



ÅCognitive deficits influence treatment 

choice for post-TBI psychiatric disorders

ÅComorbid aphasia and psychiatric 

problems

ÅUse treatments that donôt rely on 

verbal abilities

ÅMedications

ÅPet therapy

ÅArt therapy

ÅMusic therapy

ÅAvoid language-intensive 

treatments like CBT



ÅIncorporating the treatment of 

cognitive deficits into the overall 

plan of psychiatric care and plan 

of recovery can help improve 

outcomes

ÅReduce barriers to participation 

in rehabilitation therapies

ÅImprove independent 

functioning

ÅIncrease ability to access 

coping skills and other internal 

resources to deal with post-TBI 

disabilities and psychiatric 

disorders



ÅMost evidence-based treatment for post-TBI 

cognitive disorders?

ÅComprehensive cognitive rehabilitation and 

training programs

ÅOther interventions for post-TBI cognitive disorders

ÅExercise

ÅMedications:

ÅData is limited, but some evidence to support

ÅStimulants 

ÅMethylphenidate is best-studied 

stimulant in TBI 

ÅPrimarily improves attention and fatigue

ÅFew significant adverse effects

ÅCholinesterase inhibitors, like donepezil and 

rivastigmine



ÅAvoid treatments with adverse 

cognitive side effects

ÅGood idea in all patients, but 

especially important in post-TBI 

cognitive impairment

ÅCognitively-impairing medications 

in patients with TBI can:

ÅIatrogenically worsen cognitive 

deficits

ÅImpede rehabilitation 

participation

ÅAdversely affect overall 

recovery



ÅAnticholinergic drugs inhibit the function of 

acetylcholine, the key neurotransmitter involved in 

memory

ÅAnticholinergic drugs worsen cognition in individuals 

with TBI (actually, they do this in everyone)

ÅEffects may persist even after discontinuation

ÅIn the general (non-TBI) population, multiple large 

studies have robustly demonstrated that individuals 

who take anticholinergic drugs have a significantly 

increased risk of developing irreversible dementias 

like Alzheimer disease

ÅRisk is greater with higher doses of anticholinergic 

drugs and use of multiple anticholinergic agents

ÅTBI is already a dementia risk factor, so letôs not 

add any more!



ÅBenzodiazepines, Z-drugs like zolpidem, and the anticonvulsant 

topiramate can adversely affect cognition in the general population

ÅMay have even greater harmful effects in cognitively vulnerable 

or cognitively impaired patients with TBI

ÅThough unlike anticholinergic drugs, not clear they cause 

dementia



ÅMany individuals with TBI develop chronic 

migraines

ÅUnfortunately, may end up on prophylaxis 

regimens that significantly worsen their 

cognition, like amitriptyline and topiramate

ÅThis is harmful and unhelpful, because there 

are many evidence-based cognitively safer 

options

ÅMany also treat psychiatric symptoms

ÅSome effective and cognitively safe 

migraine prophylaxis options:

ÅVenlafaxine (just as effective as 

amitriptyline in head-to-head RCT)

ÅDuloxetine

ÅPropranolol

ÅMagnesium



Å55-year-old woman admitted to inpatient rehabilitation following TBI

ÅOn admission:

ÅShe could hardly interact with others

ÅAppeared minimally aware of her environment

ÅNot participating much in rehab therapies

ÅHer meds:

ÅOxybutynin for bladder incontinence

ÅAmitriptyline for headache prophylaxis

ÅHydroxyzine for anxiety 

ÅWhat are some safer medication options?



ÅAfter neuropsychiatry consult:

ÅAnticholinergic drugs were stopped 

ÅStarted on a cognitively safer 

regimen:

ÅMirabegron for incontinence

ÅMagnesium oxide for migraine 

prophylaxis

ÅSertraline for anxiety*

ÅOutcome: her functioning markedly 

improved 

ÅShe eventually resumed most of 

her usual prior life activities 

*Could have used venlafaxine to also target migraines; however patient had 

good response to prior trial of sertraline several years earlier; had stopped prior 

to TBI because no longer needed



Cognitive symptoms after a mild TBI 

(aka postconcussive cognitive symptoms)

Å Debate on whether isolated mild TBI 

can produce significant and permanent 

cognitive changes

Å Reports of concentration and memory 

deficits in the first weeks post-injury

Å Objective cognitive deficits persisting 

up to 3 to 6 months post-injury in some 

studies

Å Spontaneous recovery within the first 

3-12 months for most patients with 

single uncomplicated TBI


