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TBI Definition

CDC defines a traumatic brain injury (TBI) as 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. 

A non-degenerative, non-congenital insult to brain
from an external mechanical force. 

Males are more likely to incur TBI compared to females (3.4:1)

Highest rate of injury  15 to 24 years of age
Children <5 and elderly >75 at higher risk
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Mild Traumatic Brain Injury (mTBI) Definition

A patient with mild traumatic brain injury is a person who has had a 
traumatically induced physiological disruption of brain function, as 
manifested by at least one of the following: 

1. Any period of loss of consciousness;
2. Any loss of memory for events immediately before or after the accident;
3. Any alteration in mental state at the time of the accident; 

(e.g., feeling dazed, disoriented, or confused) 
4. Focal neurological deficit(s) that may or may not be transient.

Developed by the Mild Traumatic Brain Injury Committee of the Head Injury Interdisciplinary Special Interest Group of the American Congress of 
Rehabilitation Medicine
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Concussion Signs and Symptoms Checklist 

• Dazed or stunned;
• Confused about events;
• Repeats questions;
• Answers questions slowly;
• Can’t recall events prior to the hit, bump, or fall;
• Can’t recall events after the hit bump, or fall;
• Loses consciousness;
• Shows behavior or personality changes;
• Headache or pressure in head;
• Nausea or vomiting;
• Balance problems or dizziness;
• Fatigue or feeling tired,
• Blurry or double vision;

• Sensitivity to light;
• Sensitivity to noise;
• Numbness or tingling;
• Difficulty concentrating;
• Difficulty remembering;
• Feeling slugging, hazy, foggy, or groggy;
• Irritable;
• Sad;
• Emotional;
• Nervous. 

Concussion Signs and Symptoms Checklist, https://www.cdc.gov/headsup/pdfs/schools/TBI_schools_checklist_508-a.pdf
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TBI v. mTBI Cases

TBI  significant head trauma (severe falls, vehicle accidents, sports, assault)

1. Typically LOC longer than 30 minutes;
2.  Amnesia may or may not be present;
3. GCS < 9 is considered severe; 
4. GCS 9-12 considered moderate. 

mTBI may be less traumatic in nature (vehicle accidents, sports, assault)

1. Most prevalent TBI;  often missed at time of injury; sometimes delayed onset of symptoms; 
(sometimes for weeks)
2. May have no LOC or LOC less than 30 minutes;
3. GCS score of 13-15;
4. Amnesia may or may not be present;
5. Approximately 15% will have residuals after once year.
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MRI with TBI vs. mTBI 
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TBI v. mTBI Statistics 

• The Brain Injury Association of America (BIAA) reports that, in the U.S., about 2.8 million 
people sustain a TBI annually;

• 280,000 result in hospitalizations;

• About 50,000 are fatal, meaning there are approximately 155 deaths every day from TBI-

related injuries;

• In 2019, there were 61,000 TBI-related deaths in the United States (see 

https://www.cdc.gov/traumaticbraininjury/get_the_facts.html) 

• Fifty-six percent of mild TBI cases identified by one study had no documented mild TBI-
related diagnosis in the Emergency Room record. (Powell JM, Ferraro JV, Dikmen SS, Temkin NR, Bell KR. Accuracy of 
mild traumatic brain injury diagnosis. Arch Phys Med Rehabil. 2008 Aug;89(8):1550-5. doi: 10.1016/j.apmr.2007.12.035. Epub 2008 Jul 2. PMID: 
18597735.)
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Computed Tomograph (CT) 

• CT or CAT scan uses computers and rotating X-ray machines to create 
cross-sectional images of the head and brain;

• The CT scan produces a more detailed final picture than an X-ray image.
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Magnetic resonance imaging (MRI) 

• MRI uses powerful magnets, radio waves to take images of the brain. MRI 
images are clearer and more precise than other forms of diagnostic 
imaging. Unlike CT scans and x-rays, an MRI does not use radiation.
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Diffusion Tensor Imaging (DTI)

• DTI is an MRI technique that uses anisotropic diffusion to estimate the 
axonal (white matter) organization of the brain.
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TBI Plasma Test

• TBI plasma test is the first rapid handheld traumatic brain injury (TBI) 
blood test, which will help clinicians assess individuals with suspected 
mild TBIs, including concussions. Tests results are available within 15 
minutes after plasma is placed in the test cartridge.

• The FDA recently approved the test for adults with concussions. The test 
may be able to show how serious the injury is.
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Forensic Neuropsychology Tests 

• It involves the determination of the presence or absence of neurological and/or 
psychiatric disorders, with causality related to a specific event or injury, 
documentation of the extent of functional deficits, discussion of limitations of 
competence or daily functioning, prognosis, medical necessity of treatment and/or 
disability status.

• Neuropsychological testing looks at several kinds of brain function, including:
• Cognition, attention, and concentration;
• Problem-solving;
• Learning and memory;
• Language and verbal ability;
• Motor and sensory skills;
• Visual and spatial perception.
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Typical Neuropsychological Tests 

• Intelligence
• WAIS-IV (Wechsler Adult Intelligence Scale 4th Edition)
• WISC-V (Wechsler Intelligence Scale for Children)
• TOPF (Test of Premorbid Functioning)

• Achievement
• WJ-III (Woodcock-Johnson III)

• Memory
• RAVLT (Rey Auditory Verbal Learning Test)
• WRAML2 (Wide Range Assessment of Memory & Learning)
• CVLT-II (California Verbal Learning Test)

• Language
• FAS
• Kauffman Expressive Vocabulary Test 
• D-KEFS Verbal Fluency
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Typical Neuropsychological Tests 

• Executive Functioning/Attention
• D-KEFS Trail Making Test
• Stroop
• WCST (Wisconsin Card Sorting Test)

• Motor Tasks
• Grooved Peg Board

• Symptom Validity 
• ACS Word Choice
• GWMT (Green’s Word Memory Test)
• VIP (Validity Indicator Profile) 
• SIMS (Structured Inventory of Malingered Symptomatology) 
• Embedded 
• Rey 15-Item Test (FIT) – Criticized as a test with low sensitivity and not useful in identifying suboptimal effort. 
• TOMM (Test of Memory Malingering) – Other tests more powerful at detecting suboptimal effort. 
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Typical Neurological Tests 

• Cranial nerve examination;
• Motor examination; 
• Deep tendon reflexes;
• Balance and gait examination; 
• Mental status evaluation;
• Memory and attention examination.
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TBI Experts

• Neuroradiologist;

• Neuropsychologist;  

• Neurologist; 

• Functional Capacity Evaluator; 

• Blood Analyst;

• Neuro-ophthalmologist; 

• Optometrist (see e.g., If the Walls of My Exam Room Could Talk); 

• Audiologist;

• Life care planner/vocational rehabilitation specialist;

• Traffic/accident reconstructionist;

• Biomechanical engineer.

20 (ESP)



Plaintiff Counsel’s considerations when hiring an 
expert

• EXPERT CREDIBILITY: 
• QUALIFICATIONS 
• ETHICS 
• MOTIVATIONS; AND 
• CONSISTENCY. 
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Plaintiff Counsel’s assessment of expert’s process

• FOUNDATIONAL KNOWLEDGE IN AREA OF EXPERTISE: 
1. WORKING KNOWLEDGE; AND 
2. PRINCIPLES OF MEDICINE.
• FORENSIC ANALYSIS: 
1. SCIENTIFIC METHOD, 
2. DIFFERENTIAL DIAGNOSIS ANALYSIS; AND 
3. EPIDEMIOLOGY. 
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Plaintiff Counsel’s assessment of expert’s process

• LANGUAGE: 
• MEDICAL JARGON VS. LEGAL INSTRUCTIONS,
• TIMING; AND 
• PROCESS FOR COMMUNICATIONS OF OPINION(S). 
• REPORT VS. OUTLINE. 
• DEPOSITION/TRIAL TESTIMONY. 
• COST OF ANALYSIS AND OPINION(S). 
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Defense’s Expert Criteria 
• Qualifications and Credentials

• Education and certifications
• Publications and research
• Reputation in their field
• Clinician v. Full-time Expert
• Medical Provider v. Forensic Expert
• Geography

• Litigation Track Record
• Plaintiff : Defendant ratios
• Deposition and Trial Testimony
• Previous reports
• Challenges and preclusion stats
• Success rate
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Defense’s Expert Criteria 

• Case Specific Criteria
• Information requested/considered in reaching opinion
• Use of and reliance on applicable and current tests
• Case-specific reports and opinions
• Focus on first 72 hours post injury
• Focus on pre-injury functioning

• Intangibles
• Credibility
• Communication skills
• Likeability
• Consistency
• Level of cooperation
• Attention to detail
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Differential Diagnosis 

• Differential diagnosis is a systematic process used to identify the proper diagnosis from a set of 
possible competing diagnoses

• It involves making a list of possible conditions that could be causing a person’s symptoms. The 
doctor will base this list on information they gain from:

• First, assess life threating condition;

• The person’s medical history, including their self-reported symptoms;

• Physical examination findings;

• Diagnostic testing;

• Conduct tests to rule in and rule out the leading diagnosis; 

• With the new information reassess.

• The goals of differential diagnosis are to:
• Narrow down the working diagnosis;

• Guide medical evaluation and treatment;

• Enable the doctor to make the correct diagnosis.
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Medical causation: A Plaintiff attorney’s perspective.

• Proper foundational facts
• Scientific principles
• Logical forensic analysis 
• 3-step process
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Etherton Case – 10th Circuit Court of Appeals.

• Facts: A driver rear-ended Donald Etherton’s vehicle in 2007. While the vehicle only 
suffered mild damage, Mr. Etherton underwent three back surgeries to address disc 
damage. After settling with the other driver’s insurance for the policy limit of 
$250,000, Mr. Etherton filed a UIM claim with his insurance. He had $1M in UIM 
coverage. His insurance only offered $150,000. He sued for breach of contract and 
unreasonable delay or denial of a claim for benefits. 

• Conclusion: A jury awarded $2,250,000 in damages. Defense appealed, arguing Mr. 
Etherton’s causation expert was improperly admitted due to unreliable methodology. 

• Holding: The District Court did not abuse its discretion in admitting the causation 
expert because his methodology satisfied the reliability requirements of FRE 702.

• The unanimous three-judge panel included now-Supreme Court Justice Neil Gorsuch.

28 (ESP)



The Etherton Factors for Causation Analysis: 
US case law establishing causation analysis for injury.

• Etherton v. Owner Ins. Co., (2016) 829 F.3d 1209.
• US Court of Appeals opinion in 2016 that set forth the generally accepted 

methodology for assessing injury causation
• Discussed a “3-step” process of injury causation
• Described the use of epidemiologic methods for injury causation for the 

first time.
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Three Elements of TBI causation analysis.

1. Plausibility

• Could the incident have caused the injury?

 Incident severity (reconstruction)

 Scientific explanation 

 Risk of injury (epidemiology)

2. Temporality

• Did the symptoms of injury start shortly after the crash?

 History of injury, medical records, deposition testimony

3. Lack of a more likely alternative explanation

• What is the chance the plaintiff would have the TBI and related illnesses but-for the incident?

 What’s the risk of the injury during the same timeframe in the non-trauma population like the 
plaintiff (epidemiology)?
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Motion in Limine  - Dos and Don’ts

DTI
• DO:  Challenge case specific issues with means and method
• DON’T:  Challenge the general acceptability of DTI testing 

Biomechanical Engineers
• DO: Challenge opinions regarding medical causation
• DON’T: Challenge testimony regarding the forces applied to a plaintiff ’s 

head and how a hypothetical plaintiff would respond to that force (e.g., 
insufficient force to cause TBI alleged)
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Trial 

• In person v. videotape; 
• Order of witnesses; 
• Presence in the courtroom; 
• Whether to depose expert before trial. 
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Additional Considerations

• Pre-claim usage of experts
• Consulting experts
• Lay witnesses still matter
• Level of TBI
• Medical advancements
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Questions?
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