
TBI-BH ECHO

TBI-BH ECHO
Traumatic Brain Injury – Behavioral Health  ECHO

UW Medicine | Psychiatry and Behavioral Sciences

TBI Severity



Objectives

• Define traumatic brain injury 

• Discuss diagnostic criteria for traumatic brain injury
• Review concussion grading system and discuss why it’s no longer 

used 

• Identify criteria to determine TBI severity 
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Traumatic Brain Injury: 
Definition & Diagnosis
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?

• What is the diagnosis?
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TBI: definition 

“an alteration in brain function, or other evidence of brain pathology, 
caused by an external force”

ACRM

“a traumatically induced structural injury and/or physiological 
disruption of brain function as a result of external force”

VA/DoD

• Traumatic brain injury is NOT the same as head injury
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Menon DK, Schwab K, Wright DW, et al: Demographics and Clinical Assessment Working Group of the International and Interagency Initiative toward Common Data Elements for 

Research on Traumatic Brain Injury and Psychological Health. Position statement: definition of traumatic brain injury, Arch Phys Med Rehabil 91:1637– 1640, 2010.



External Force

• MVC

• Assault

• Fall

• Sports-related

• Gun-shot wound

• Blast injury 

TBI-BH ECHOFaul M, Xu L, Wald MM, Coronado VG. Traumatic brain injury in the United States: Emergency department visits, hospitalizations, and deaths. Atlanta (GA): Centers for 

Disease Control and Prevention, National Center for Injury Prevention and Control; 2010.



TBI: Diagnosis

Diagnosed by new onset or worsening of at least one of the 
following clinical signs immediately following the event:  

• Any period of loss of or a decreased level of consciousness

• Any loss of memory for events immediately before or after the injury 
(post-traumatic amnesia)

• Any alteration in mental state at the time of injury (e.g., confusion, 
disorientation, slowed thinking, alteration of consciousness/mental 
state)

• Neurological deficits (e.g., weakness, loss of balance, change in 
vision, apraxia, paresis/plegia, sensory loss, visual-spatial neglect, 
aphasia) that may or may not be transient

• An intracranial lesion 
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TBI: Diagnosis -History

• Setting and mechanism of injury

• Severity/duration of altered consciousness and immediate symptoms
• Including duration of post-traumatic amnesia 

• Presence of co-occurring injuries

• Current symptoms and health concerns 

• Potentially contributing psychosocial factors 
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TBI: Diagnosis – Neuro/Psych Assessment

• Mental status and cognition: 
• Disorientation, agitation, confusion

• Other changes in cognition, behavior, or personality 

• Post-traumatic amnesia
• Galveston Orientation Amnesia Test

• Orientation-log

• Glasgow Coma Scale 

• Additional neurologic exam: 
• Cranial nerve, MMT, sensory, reflexes, speech pattern, gait and 

balance 
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TBI: Diagnosis Complications
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http://www.cdc.gov/ncipc/pub-res/tbi_congress/05_references_appendix.htm

Observed?

Substance?

Medicated?

Hypotensive?

Baseline 

Symptoms?



Symptoms/Sequelae of TBI

• Most manifest immediately following the event

• Others may be delayed from days to months 
• Headaches, subdural hematoma, spasticity, etc.

• Can occur alone or in combinations 

• Not explained by pre-existing conditions or other acute 
medical, neurological, or psychological causes
• Can cause exacerbation of pre-existing condition 
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Open vs Closed TBI

• Open or penetrating TBI: 
• An object breaks the skulls and enters the brain 

• Pneumocephalus 

• Closed TBI: 
• Brain is injured but the skull remains intact 
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Traumatic Brain Injury:
Severity
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TBI Severity Determination
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• Mild
• Complicated-mild

• Moderate 

• Severe

• Based on following criteria: 
• Duration of loss of consciousness, duration of altered mental status, duration of post-

traumatic amnesia

• Glasgow coma scale

• Imaging finding 



TBI Severity Determination
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Criteria Mild Moderate Severe

Structural imaging Normal Normal or 

abnormal

Normal or abnormal

Loss of consciousness 0-30 min >30 min and <24 

hours

>24 hours

Alteration of consciousness/mental state Up to 24 hours >24 hours; severity based on other 

criteria

Post-traumatic amnesia duration 0-1 day >1 and <7 days >7 days

Glasgow Coma Scale (best available score 

in first 24 hours) 

13-15 9-12 <9



Post-traumatic Amnesia (PTA)

• A loss of memory for events surrounding the injury, 
disorientation, confusion and significant cognitive impairment 

• Resolution: working memory returns 

• Multiple assessment tools: 

• Galveston Orientation and Amnesia Test (GOAT)

• Orientation-log (O-log)

• Abbreviated Westmead Post Traumatic Amnesia Scale (A-WPTAS)
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PTA: GOAT
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•Assess both remote memory, time of injury memory , and 

post-injury memory 

•Score ranges from: -3 to 100

•PTA ends when GOAT scores are greater than 75 for two 

consecutive trials, 24 hours apart 



PTA: GOAT
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PTA: Orientation Log (O-log)

• Like the GOAT, also focuses on disorientation and amnestic 
symptoms

• Puts more equal weight into scored items and reduces 
difficulty verifying some responses 

• 2 consecutive score of 25 and higher indicate resolution of 
PTA 
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O-log

TBI-BH ECHO



Rancho Los Amigos Scale

• Rancho Los Amigos Level of cognitive function scale 

• Scale to help interpret the cognitive behavioral recovery 
process after a brain injury

• Ranges from I to VIII 
• Updated one from I to X 

• Lower score indicates a more severe impairment of 
consciousness 
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Rancho Los Amigos Scale
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Severity: Epidemiology

• Mild: 80%

• Moderate: 10%

• Severe: 10%

• Consistent across the US, Europe, Australia and Asia 
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Mild Traumatic Brain Injury
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Mild TBI? Concussion?

• Concussion is a type TBI

• Sports-related concussion: 
• Traumatic brain injury induced by biomechanical forces

• Caused either by a direct blow to the head, face, neck or elsewhere on the body with an 
impulsive force transmitted to the head

• Typically, rapid onset of short-lived symptoms 

• Functional disturbance rather than a structural injury.  Therefore, no abnormality is seen 
on standard structural neuroimaging studies 
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British journal of sports medicine 51.11 (2017): 838-847.



Assessment
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Guideline For Concussion/Mild Traumatic Brain Injury & Prolonged Symptoms

3rd Edition, for Adults over 18 years of age; Ontario Neurotrauma Foundation



Features of Sports-Related Concussion
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Symptoms/physical 

signs
Behavioural changes Cognitive impairment Sleep disturbances

Headache Irritability Slowed reaction times Drowsiness

Nausea/vomiting Emotional lability Difficulty concentrating Trouble falling asleep

Dizziness Sadness Difficulty remembering Sleeping more than usual

Visual disturbances Anxiety Confusion Sleeping less than usual

Photophobia Inappropriate emotions Feeling in a fog

Phonophobia Feeling dazed

Loss of consciousness

Amnesia

Loss of balance or poor 

coordination

Decreased playing 

ability



Concussion Grade
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• Numerous grading systems: 
• Cantu Grading System

• Colorado Medical Society Guidelines

• American Academy of Neurology Guidelines

• Useful when developed 

• No longer recommended 



Assessment Tools: Concussion

• Acute Concussion Evaluation (ACE) 

• Military Acute Concussion Evaluation (MACE2)
• Military personnel 

• Sports Concussion Assessment Tool 3 (SCAT3)
• Athletes 

• For those > 13 years of age

• Child-SCAT3 for children 5 to 12 for more age appropriate cognitive 
test 

• Concussion Recognition Tool 
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Acute Concussion Evaluation (ACE)
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Military Acute Concussion Evaluation (MACE2)
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SCAT5
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?

• What is the diagnosis?
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Questions?
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Thank You
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Resources
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• CDC Heads Up
• https://www.cdc.gov/headsup/index.html

• VA/DoD Clinical Practice Guideline
• Management and Rehabilitation of Post-Acute mTBI

• https://www.healthquality.va.gov/guidelines/rehab/mtbi/

• Ontario Neurotrauma Foundation Guidelines
• https://braininjuryguidelines.org/

https://www.cdc.gov/headsup/index.html
https://www.healthquality.va.gov/guidelines/rehab/mtbi/
https://braininjuryguidelines.org/


Implementation of the 2017 Berlin Consensus 
Statement
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national and international sports organisations." British journal of sports medicine 52.10 (2018): 635-641.


