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• CDC: A disruption in the normal function of the brain that can be 

caused by a bump, blow, or jolt to the head, or penetrating head injury.

What is a TBI?
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What are Post traumatic mood disorders? 

• Psychiatric disorders in the setting of known head trauma 

• DSM-5 categorized as:

• Mood disorder due to another medical condition

• Subtypes: 

• With major depressive like episode

• With depressive features

• With mixed features
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Mood disorders and TBI 
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Connection between brain and Mood disorders

8Footer



Neuroanatomical Localization

• Well established correlation of anatomical areas: 

• Prefrontal cortex 

• Hypothalamus

• Amygdala

• Limbic system
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Grafman et al

Studied Vietnam vets with penetrating brain injuries: 

Divided into 3 groups

Orbitofrontal and dorso-frontal lesions: higher Beck Depression scale scores 

(compared to non-frontal lesions or controls)

Right orbitofrontal lesions: anxiety and depression

Left dorso-frontal lesions: increased anger and hostility
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Grafman J, Vance SC , Swingartner H, Et al: The effects of lateralized 
frontal lesions on mood regulation. Brain. 109:1127-1148, 1986



Neurotransmitters 

• Trauma has widespread effects on NTs after TBI, anoxic brain injury

• Dopamine

• Acetylcholine

• Serotonin

• Norepinephrine

• Inhibitory AA

• Excitatory AA
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Risk factors

• Prior hx of mood disorders

• Prior head trauma

• Hx of alcohol misuse, recreational drug use

• Location/extent of damage

• Poor psycho-social support
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Epidemiology 

Incidence of 49%  for neuro-psychiatric illness after moderate to severe TBI. 

~ half of TBI patients will develop depression during the 1st year post-injury. 

Lifetime prevalence ranges from 26-64%

Up to 9% of TBI patients may develop mood disorders within bipolar spectrum. 
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Diagnosis 

• Gold standard: 

• Formal diagnostic criteria such as the DSM

• Diagnostic interviews:

• SCID - Structured Clinical Interview

• MINI- MINI-International Neuro-psychiatric Interview

• SCAN- Schedules Clinical Assessment in Neuro-Psychiatry
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Screening Measures

• Multiple Options:

• Tend to have cut-off scores

• Cannot be used for diagnosis 

• Can point to the need for more comprehensive testing

• Examples: 

• PHQ-9

• Beck Depression inventory

• GAD-7

• PCL

• ABS
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Non-pharmacologic options

• Reassurance

• Counseling

• CBT

• Supportive psychotherapy

• Family training*
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Pharmacologic intervention

• Varies based on mood disorder, clinical presentation 

• Should generally, start low and go slow 

• Should include frequent reassessment for continued use

• Important to consider side effects*
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Diagnoses



Depression 

• Ranges from 25-50% in TBI patients*

• Strong association with anxiety 

• RF: 

• Hx of early psycho-social adversity

• Poor social support/life stress

• Hx of ETOH abuse**
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*Seel RT, Macciocchi S, Kreutzer JS. Clinical considerations for the diagnosis of 
major depression after moderate to severe TBI. J Head Trauma Rehabil. 
2010;25(2):99–112



• Screening tools: 

• PHQ-9 

• Beck Depression Inventory

• Hamilton Depression scale

• Ancillary studies:

• Imaging 

• Endocrinopathy screening

• Toxicology screening 
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Treatment considerations

• Non-pharmacologic management

• Pharmacologic options

• SSRIs* - 1st line 

• TCAs- 2nd line

• SNRIs

• Bupropion 

• Methylphenidate
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Treatment

• Electro-convulsive therapy

• Repetitive transcranial magnetic stimulation

• Transcranial direct current stimulation

• Vagal nerve/deep brain stimulation
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Case #1

• 54-year-old RHD male involved in a 

motorcycle collision (helmeted) and 

required acute medical stabilization at 

VUMC for resultant severe TBI, 

polytrauma. 

• Initially, GOAT: 11 (still in PTA), 

confabulation, disoriented, non-

ambulatory (pain and deconditioning). 

• Admitted to acute inpatient rehab and 

tolerated progressive weaning of 

multiple sedating medications 

(Oxycodone, Methocarbamol, 

Quetiapine, Olanzapine, Propranolol). 
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Developed difficulty with mood (emotional 

lability, severe depressed mood related to not 

remembering that his mother had passed 

away several years prior).  

PHQ-9 was difficult to utilize but he was 

started on Venlafaxine (SNRI) for depressed 

mood, neuropathic pain to RLE.  

Rehab Psychology was consulted to assist 

patient and wife with adjustment challenges.

Pt eventually improved after a 1.5 weeks and 

was able to better participate in therapy 

sessions. 



Anxiety disorders 

• Including GAD, panic disorder, phobias, OCD 

• Limited studies on prevalence

• More associated with “frightening” experiences

24Footer



PTSD

• Commonly seen with depression/anxiety after TBI. 

• Can be situational

• Screening tool

• PCL-M, PCL-C, PCL-S

• Treatment: 

• SSRI
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Treatment considerations

• Nonpharmacologic:

• Relaxation techniques

• Biofeedback

• Cognitive restructuring

• Pharmacologic: 

• TCAs

• Beta blockers (Propranolol) 

• Azaperone (Buspirone)

• Benzodiazepines (Lorazepam or oxazepam)

• SSRIs (fluoxetine>Sertraline,paroxetine) 
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Case #2

• 36-year-old female with severe TBI, 

multiple facial fractures, polytrauma

after a MVA (unrestrained). 

• Developed severe anxiety and was 

started on quetiapine (scheduled and 

PRN) and later PRN hydroxyzine. 

• Pt was admitted to acute inpt rehab 

and was weaned off antypical

antipsychotics, switched to buspirone. 
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• Pt’s anxiety levels, frequency in panic 

attacks improved. Required less PRN 

hydroxyzine and GAD-7 improved as well. 

• She was discharged home with referral for 

behavioral health services and continued 

to improve. 



Bipolar disorder

• Less common, 1-7%  secondary mania

• Neuroanatomical association: 

• Poorly understood

• Mania: Associated with, thalamic lesions, right hemispheric lesions

• Requires presence of: 

• A distinct period of abnormally and persistently elevated, expansive, irritable 

mood lasting at least four days for hypomanic episodes or one week for manic 

episodes. 

• Screening: Young mania rating scale 
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Treatment considerations

• Pharmacologic: 

• Depakote

• Carbamazepine

• Lithium

• Atypical antipsychotics (Quetiapine)

• Lamotrigine

• Oxcarbazapine
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Case #3

• 23-year-old female admitted with severe 

TBI after single vehicle MVC 

(unrestrained). 

• Pt has a history of bipolar disorder 

(untreated) and had not been started on 

any medications for this. 

• She developed post-traumatic agitation 

(combative, impulsive, verbal threatening, 

several attempted elopements). 
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• She was started on Depakote, olanzapine 

(Negative beta-HCG on admission to 

VUMC). 

• Agitation improved (ABS scores 

decreased) but pt was eventually weaned 

off Depakote prior to DC home after she 

endorsed wanting to get pregnant “as 

soon as possible.” 

• She was continued on olanzapine, 

behavior health referral for management 

of bipolar disorder. 



Post traumatic agitation 

• “Post traumatic agitation defined as a state of aggression during post-

traumatic amnesia. This state occurs in the absence of other physical, 

medical or psychiatric causes. It can be manifested by intermittent or 

continuous verbal or physical behaviors” - Lombard and Zafonte (2005)

• Associated with frontal and temporal lobe injuries 

• Trend with Agitated Behavior Scale (ABS)
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ABS

• The Agitated Behavior Scale (ABS) is the most commonly used measure and was 

developed in 1989 by Corrigan. 

• It measures behavioral aspects of aggression, disinhibition and lability. 
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Treatment considerations

• Non-pharmacologic:

• Low stimulus environment

• Avoidance of triggers

• Sleep/wake cycle re-establishment

• Familiar staffing 

• Pharmacologic options 

• Beta Blockers

• SSRIs

• Atypical Antipsychotics

• AEDs 

• Gabapentin

• Mood stabilizers
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Case #4 

• 25-year-old RHD M with hx of ETOH 

abuse admitted with severe TBI from 

MCC. 

• Once emerged, he exhibited 

combativeness, restlessness, had 

multiple successful attempts at pulling 

out PEG tubes. 

• PM&R team consulted for agitation 

recs. 
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• On initial exam, pt was found with ABS 

35. 

• Recs were implemented: consistent 

staffing, limit family members to 1-2 at 

a time, blinds open during the day, abd

binder applied. 

• Was also started on propranolol TID, 

taken off scheduled Haldol and  started 

on PRN Risperdal for severe agitation.  

• Within 1 week of consult, pt had 

improved agitation, less combativeness 

with ABS 19. 



Pseudobulbar Affect (PBA)

• Pathological affect

• Laughter

• Crying 

• Up to 48% of TBI patients* 

• Associated with bilateral lesions in neocortical system for bulbar motor nuclei. 

• Screening tool: Center for neurologic Study- Lability scale (CNS-LS)

• 13 or higher suggestive of PBA. 
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Work SS, Colamonico JA, Bradley WG, Kaye RE. Pseudobulbar affect: an under-
recognized and under-treated neurological disorder. Adv Ther. 2011;28:586-601.



Zeileg et. al.

• Reported radiographical and clinical features and 16 adults (of 301 consecutive 

patients) with TBI and pathological affect. 

• Found an association with more severe injuries and with more pathological 

laughter> crying. 

• Found an association with right hemispheric lesions. 
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Zeileg G, Drubach A, Katz-Zeileg M, et al: Pathological laughter and crying in 
patients with closed traumatic brain injury. Brain Injury 10:591-597, 1996.  



Treatment considerations

• SSRIs

• TCAs

• Methylphenidate

• Dextroamphetamine

• Dextromethorphan/Quinidine
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Future considerations
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Future considerations
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Pape, Theresa Louise-Bender; Rosenow, Joshua; Lewis, Gwyn. Transcranial Magnetic Stimulation: A Possible 
Treatment for TBI. The Journal of Head Trauma Rehabilitation21(5):437-451, September-October 2006.

https://journals.lww.com/headtraumarehab/Fulltext/2006/09000/Transcranial_Magnetic_Stimulation__A_Possible.63.aspx


Deep Brain Stimulation
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Ali R. Rezai et al.

• Objective: To investigate the safety and potential effectiveness of (DBS) for individuals 

with chronic severe TBI and Behavioral/emotional regulation issues. 

•

• Demonstrated  improvement at 2 year follow up in 3/4 patients, as measured by the 

Mayo Portland Adaptability Index 4.

• 1 serious adverse effect, several minor events. 
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Ali R. Rezai, MD, Per B. Sederberg, PhD, Jennifer Bogner, PhD, Dylan M. Nielson, PhD, Jun Zhang, PhD, W. Jerry Mysiw, MD, 
Michael V. Knopp, MD, PhD, John D. Corrigan, PhD, Improved Function After Deep Brain Stimulation for Chronic, Severe 
Traumatic Brain Injury, Neurosurgery, Volume 79, Issue 2, August 2016, Pages 204–211, 
https://doi.org/10.1227/NEU.0000000000001190

https://doi.org/10.1227/NEU.0000000000001190
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Summary 

• Mood disorders after TBI are common. 

• Diagnosis can be difficult, treat as well. 

• Maximize non-pharmacologic options

• If medications are warranted, start low and go slow

• Also, consider side effects

• More studies are needed in the area of neuromodulation, surgical implantation in the 

TBI population. 
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Questions?
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