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DISCLOSURES
•NO CONFLICTS OF INTERESTS
 Content of this talk DO NOT apply to every individual with Traumatic Brain 

Injury (TBI).

 TBI population is heterogeneous and therefore each case of TBI needs to 
be evaluated on its own individual merits and facts.

 If any attorney wants to use any content of this talk during a trial or 
deposition, he/she may do so within the proper context of the case.

 I am always ready to defend myself if any content of my talk is taken out 
of context and used to discredit me at a trial or deposition. 
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YOUR THIRST FOR KNOWLEDGE!

• Google search as of 9/28/2013 on ‘Brain Injury Lawyers’ produced 4.9 million results 
in 0.30 seconds!!!

• Google search as of 11/09/2018 on ‘Brain Injury Lawyers’ produced 
22,100,000 results in 0.58 second!!
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CHARACTERISTICS 
OF WAR RELATED 

TBI

TBI “signature injury” of 
modern warfare (GWOT)

Estimated range 11-23% 
in deployed soldiers

High psychiatric and other 
comorbidities- PTSD, Depression, 
Suicidal 
ideation/attempt/completion, 
Substance abuse, Chronic pain, 
Psychosocial

Certain factors may 
predispose to TBI-

male gender, junior rank, 
younger age, high combat 

exposure, h/o TBI before 
deployment, prolonged 

deployment and multiple 
deployments, army > other 

branches 



5

•Most common mechanisms of TBI:

• Blast- 33.1%

•Object hitting the head- 31.7%

• Fall- 13.5%
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BLAST INJURIES

Blast wave
Shock Wave 

Front

Blast Wind
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• Primary Blast Injury
Direct effect of the blast wave
Due to dynamic pressure changes
Occurs in air filled organs- lungs, ears, kidney
May cause concussion

• Secondary Blast Injury
Object strikes the body

• Tertiary Blast Injury

Individual strikes the object

• Quaternary Blast Injury

Other effects- burns, crush injuries, infections, delayed 
collapse
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• PRIMARY EFFECTS                             SECONDARY EFFECTS

• Contusions                                        * Hematomas- epidural
• Diffuse Axonal Injury                                              subdural

intracerebral
* Cerebral Edema
* Hydrocephalus
* Intracranial Hypertension
* Infection
* Neurotoxicity

- Calcium Influx , Excitotoxicity (NMDA) 
Lipid  Peroxidation, Phospholipase
activation

Neurochemical Changes after TBI
• Mixed data
• Alterations in levels of NE, 5HT, DA, Ach, Aspartate, Glutamate, Glycine, GABA
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EVALUATING A TBI CASE
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TBI

Medical Comorbidities

Pre-existing 
psychiatric issues

Psychosocial 
factors

Developmental 
issues

Secondary 
gain

SEQUELAE OF TBI

• Four major symptom clusters
(1) Personality Changes
(2) Cognitive Changes
(3) Psychiatric Disorders
(4) Physiological symptoms
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NEUROPSYCHIATRIC ASSESSMENT OF 
ALLEGED TBI CASE.

• History Taking
• History Taking
• History Taking
- Most patients with TBI don’t volunteer a lot of information.
- Obtain collateral information from family, friends, 

coworkers, medical records, accident reports, injury reports, 
video surveillance………

• Thorough neuropsychiatric evaluation including 
neurological  exam.

• Brain Imaging- CT, MRI, SPECT, PET, MRS, DTI
• EP Studies- EEG, Computed EEG, BEAM
• Labs
• Neuropsychological Testing

BATTLEFIELD
• Concussion
• Mild Traumatic Brain Injury (MTBI)
• Mild Head Injury (MHI)
• “Seeing stars” in the bright daylight
• “I was dazed”
• “I was confused”
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• Lewis (1942) referred to it as- that common dubious 
psychopathic condition, the bugbear of the clear-minded 
doctor and lawyer.

• Term concussion derived from Latin term ‘concutere’- to 
strike together

• Holy Grail of TBI litigation and TBI scientific debate in 
academia

TBI CLASSIFICATION
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CONCUSSION SYMPTOMS

• Immediate
-Confusion              - Unequal Pupil
-Amnesia                - Convulsions
-LOC                        - Slurred speech
-Tinnitus
-N/V
-Drowsiness
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• Delayed

• -Irritability           - Memory problems
• -Headaches     - Increased sensitivity to          
• -Fatigue              sounds and lights 
• -Depression      - Distractibility
• -Insomnia         - Imbalance
• -Poor conc.     - Gait problems/Dizziness

COURSE OF MTBI
• Person with complicated mTBI-
• Intracranial lesions such as contusion, hemorrhage etc. 
• Well circumscribed posttraumatic amnesia (PTA).
• May be h/o recent concussion.

• Outcome may be similar to those with moderate TBI.



15

• Person with uncomplicated mTBI

• No evidence of intracranial lesions on CT/MRI
• No evidence of well circumscribed PTA

Outcome is different. Symptoms usually resolve after 3-6 
months. Anything beyond that, Persistent Post-Concussive 
Syndrome (PPCS), is usually due to underlying psychological 
factors including involvement in litigation.

Also consider other comorbid medical issues.

LET’S LOOK AT A CASE OF 
ALLEGED MTBI

• 68 y/o female was a back seat passenger in a pick up truck that 
was hauling a van. Hit by a tractor trailer which hit the van and van 
then hit the pick up truck.

• She may have hit her head to rear windshield.
• EMS arrived in 9 minutes to the scene. She was alert and oriented. 

GCS was 15. She was responding normally.
• She was transported to local ER. Her GCS remained stable at 15. 

She c/o head neck and right arm pain.
• CT head was negative. She had right radius and thoracic vertebral 

compression fractures. 
• Vital signs were normal. Neurological examination was normal.
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• Transported to a university hospital trauma care 
unit.

• Stayed in the hospital for 3 days. Remained stable. 
Had surgery for wrist fracture.

• Urine toxic screen on admission was positive for 
marijuana.

• Sent to nursing facility for further rehab. There she 
was found to have left fibula fracture. Had surgery 
for that. Received PT etc. 

• Stayed for 3 months at nursing facility. Did not 
complain of any cognitive issues. Complained of 
headaches and visual disturbances. 

• After discharge, she continued her follow up with an 
orthopedist, pain management specialist and neurologist.

• Initially prescribed opioids for pain management. They were 
later discontinued after random urine drug screen as part of 
pain management protocol came back positive for 
marijuana.

• Neuro exams remained normal. She started complaining of 
cognitive problems, HA’s, visual problems, mood changes 
and other vague symptoms.

• MRI Brain--- Chronic white matter ischemic changes and 
hemosiderin deposit in left thalamus.

• EEG was normal.
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• Her neurologist maintained the diagnosis of brain 
injury and attributed all the symptoms to that.

• He never reviewed any of her old records. Never 
considered any differential diagnosis. 

• Neuropsychological testing- Premorbid function 
was average-low average. Showed borderline to 
low range functioning on measures of attention, 
concentration, processing speed and 
verbal/visual reasoning. 

• On personality testing (MMPI-2), she scored high 
on somatization, preoccupied with physical 
concerns.

• Neuropsychologist opined that cognitive profile 
was consistent with brain injury.

REVIEW OF PRE-INJURY 
MEDICAL RECORDS.

• Chronic history of 
uncontrolled hypertension.

• Refused to take medicines 
to treat HTN.

• Obesity, renal insufficiency 
and hyperlipidemia.

• Chronic complaints of HA’s 
and visual disturbances.

• Eye examination had 
revealed evidence of 
hypertensive retinopathy.

• Tested positive for 
marijuana several times.

• Treated extensively for 
chronic neck and back 
pain.

• Treated for anxiety and 
depression.

• Lost job in 2003, husband 
was imprisoned and she 
had financial stressors.
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ANALYSIS OF THE CASE.

• Questionable whether plaintiff even suffered from any mTBI based 
on the objective data. 

• Plaintiff’s experts (treating providers) did not objectively verify all 
the data. 

• With the presumed “history” of brain injury, they attributed all her 
symptoms to brain injury.

• Almost all her complaints post-injury were present chronically 
dating back 10 years.

• Minor cognitive deficits documented on her NP testing could be 
assertively attributed to her cerebrovascular disease, chronic 
marijuana use, depression and chronic pain.

• Chronic headaches could be explained by 
uncontrolled HTN, depression, chronic neck pain and 
somatization.

• Visual disturbances were due to hypertensive 
retinopathy.

• Left thalamic hemosiderin deposit indicated 
hypertensive hemorrhage in the brain. Intracerebral 
hypertensive hemorrhage is a common cause for 
such hemorrhage at this site, not concussion.
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WHAT WENT WRONG?
• Science v. Pseudoscience.
• Evasion of peer review, absence of self correction and emphasis 

on confirmation than refutation.
• Essence of science is bending over backwards to prove oneself 

wrong (Feynman).
• Faulty logic- Brain damaged people perform poorly on NP testing. 

Therefore, poor performance on NP testing is indicative of brain 
damage.

• Criteria and protocol driven practice as opposed to descriptive 
and analytical practice leads to over diagnosis, misdiagnosis and 
faulty causation analysis.

ROLE OF BIASES

• Hindsight bias--- Prior knowledge that person had TBI. Then attributing 
all abnormal findings to TBI.

• Confirmation bias--- Evaluator has already formed a hypothesis and 
then seeks only that information which is preferential to that 
hypothesis.

• This leads to absence of performing a very important exercise in 
medicine---Differential diagnosis.
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DIFFERENTIAL DIAGNOSIS IN 
MTBI CASES.

• Psychiatric disorders

Depression, Bipolar disorder, Schizophrenia……..
Neurocognitive deficits are well described in these 

conditions.
Verbal learning, memory, attention/concentration, 

processing speed, visual spatial functions, executive 
functioning including planning and organization.
May persist even in remission state, especially in 

elderly.
Somatization is common in certain patients.

• Substance use disorders

Vast literature exists documenting shot term and long term 
cognitive effects of substance abuse.

Alcohol, marijuana, cocaine, inhalants, ecstasy, chronic smoking 
Cognitive processes that are affected include cognitive flexibility, 

new learning and memory, executive functioning, retention and 
retrieval of information, decision making, impulsivity, spatial 
functions….

Alcohol related cognitive disorders- Alcohol induced amnestic 
disorder, Dementia, Wernicke-Korsakoff syndrome.

Cognitive deficits may persist for years after abstinence.
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• Medication side effects

Polypharmacy has become a norm.
List of medications that can cause cognitive side 

effects is exhaustive.
benzodiazepines, anticholinergics, antihistamines, 

antiepileptics, corticosteroids, certain cardiac 
medications like digitalis and beta blockers, 
opioids, fluoroquinolone antibiotics and H2
antagonists. 
Delirium and dementia can occur due to 

medications.

• Cerebrovascular disorders

Chronic medical conditions such as HTN, hyperlipidemia, obesity, 
diabetes and smoking increase the risk of developing cerebrovascular 
disease.

Can affect smaller vessels (arterioles) independently of bigger vessels.
Leads white matter ischemic disease that affects basal ganglia and 

surrounding white matter. Leads to cognitive deficits and depression.
Common in elderly, but can occur in young people who abuse 

substances (cocaine and inhalants).
Other conditions- autoimmune diseases, obstructive sleep apnea etc.
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• Chronic pain disorders

Affects cognition, especially executive functions and 
memory.
Simultaneous opioid use may complicate the picture.

Developmental disorders

Assess for preexisting learning disability, ADD etc.
Obtain school records when possible.
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• Malingering

Must consider this diagnosis in patients with persistent 
symptoms that do not improve with treatment.
Various ways to support your diagnosis……NP testing, 

Clinical observation, collateral information, 
inconsistency between self reported symptoms and 
objective evidence, attorney shenanigans!

CTE (CHRONIC TRAUMATIC 
ENCEPHALOPATHY)

• Old story with new face.
• Harrison Martland (NJ Pathologist)- Dementia Pugilistica in Boxers in 1928
• Critchley first used the term Chronic Traumatic Encephalopathy in a 1949 

article.
• High risk sports- Football, Hockey, Boxing, Soccer……
• Soldiers/Vets- Repeated blast injuries or other causes

• Repetitive concussive and subconcussive injuries.  (???? How many hits???)
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CLINICAL PRESENTATION OF CTE

• CTE remains a NEUROPATHOLOGICAL diagnosis.

• Ann McKee and her group described clinical and neuropathological 
characteristics of CTE based on their analysis of 85 brains of individuals 
(athletes and veterans) with history of repetitive brain injuries.

• Proposed various Stages of CTE

• Proposed clinical symptom correlation with various pathological stages.
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CLINICAL SYMPTOMS

• Cognitive- attention, memory, language, visuospatial. Executive function

• Psychiatric- Depression, Suicidal ideation, Aggression, Paranoia, PTSD

• Neurologic- Parkinsonism, Movement disorder, Motor Neuron Disease

• Research underway to diagnose CTE pathology in vivo, i.e. live human 
beings.

• Tracers that attach to abnormal Tau proteins are under investigation. One 
can use PET scans to determine the Tau load of a particular brain. 
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