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A Bit About Me

• Residency:

• Fellowship 

• Role at U of M



Objectives

• Understand basic framework for conceptualizing rehabilitation 
outcomes

• Appreciate the flaws in classification scheme of TBI severity
– Research implications
– Functional outcome implications



Importance of Conceptual Framework When 
Discussing TBI

• Poor evidence base in TBI Rehabilitation

• Need to account for:
– Injury characteristics
– Premorbid functioning
– Age

• Weakness in TBI Research
– Caveat: Zolpidem Studies (cross-over design)



Post-traumatic Amnesia

State of confusion that occurs immediately following a traumatic 
brain injury that is characterized by disorientation and inability to 

recall new information



Measurement of Post-traumatic Amnesia

• Galveston Orientation Amnesia Test (GOAT)

• Orientation Log (O-Log)

• Marker of diffuse axonal injury



Classification of TBI Severity

Variable Mild Moderate Severe

GCS (Initial, best, 
worst) 

13-15 9-12 3-8

Duration of PTA < 1 day 1-7 days > 7 days

Duration of LOC < 30 minutes ≤ 24 hours > 24 hours



Main Outcome Scales for TBI

• Glasgow Outcome Scale

• Disability Rating Scale



Glasgow Outcome Scale



Glasgow Outcome Scale - Extended



Disability Rating Scale



Spectrum of Outcomes Following TBI

Katz D, et al. “Predicting course of recovery and outcome for patients admitted to rehabilitation” Arch Neurology 
1994. 51: 661-670



Katz and Alexander Prospective Outcome 
Study (1994)

• 243 consecutive IPR patients 
over 3 years

• Ages: 8-89

• Cause of injury
– MVA
– Pedestrian struck by car
– Fall < 6 feet
– Fall > 6 feet

Katz D, et al. “Predicting course of recovery and outcome for patients admitted to rehabilitation” Arch Neurology 
1994. 51: 661-670



Katz and Alexander Hypotheses

• Rehab populations can be characterized by those variables of 
demonstrable significance in neurosurgical series

• Neurologic injury subtypes should have different implications 
for recovery and may require different research strategies



Cause of Injury



Proportions of Subtypes of 
Neuropathology



Relationship Between Severity 
Variables



Duration of Coma and Outcome

Length of Coma GR MD SD VS

< 1 hr 70% 17% 13%

< 1 day 58% 42%

1-7 days 58% 37% 5%

1-2 weeks 39% 61%

2-3 weeks 67% 33%

3-4 weeks 67% 22% 11%

> 4 weeks 38% 62%



Duration of PTA and Outcome

Length of PTA GR MD SD VS

0-2 weeks 80% 13% 7%

2-4 weeks 60% 40%

4-8 weeks 46% 54%

8-12 weeks 18% 64% 18%

12-16 weeks 73% 27%

16-24 weeks 80% 20%

> 24 weeks 12% 88%



Influence of Neuropathology on 
Predictors of Outcome



Interaction of Age and Prediction of GOS at 
12 months 

• Interaction with GCS
– Significant interaction on GOS at 12 months

• Worse outcome for any GCS score if older than 60

• Interaction with LOC
– Significant interaction on GOS at 12 months

• Interaction with PTA
– Better outcome at 12 months if < 20 years-old
– Worse outcome at 12 months if > 60 years-old



Proportion of GOS at 12 Months by 
Age Group



Relation of Age to Change in GOS 
Between 6 and 12 months

• Significant relationship between GOS at 6 and 12 months

• Younger than 40 years-old
– Better chance at improved outcomes from 6 to 12 months
– Rate of recovery similar



Recovery of Consciousness

Duration of VS 3 months 6 months 12 months

1 month 33% 46% 52%

GR 7% MD 17% 
SD 28%

3 months 35%

GR or MD 16% SD 
19%

6 months 16%

GR or MD 4% SD 
12%

Medical aspects of the persistent vegetative state. The Multi Society Task Force on PVS. N Engl J Med 1994; 
330(21): 1499-1508

Traumatic Brain Injury



Recovery of Consciousness

Duration of VS 3 months 6 months 12 months

1 month 11% 15% 15%

GR 1% MD 3% SD 
11%

3 months 7%

GR or MD 1% SD 
6%

6 months 0%

Medical aspects of the persistent vegetative state. The Multi Society Task Force on PVS. N Engl J Med 1994; 
330(21): 1499-1508

Non-traumatic Brain Injury



XX year-old male fall at work XX/XX/XX

• GCS in ER 13 (E3V4M6)

• PTA approximately 2 weeks
– Katz study showed about 80% return to work at 12 months

• Prominent left frontal contusion
– Neurobehavioral deficits



XX year-old male fall at work XX/XX/XX



XX year-old male fall at work XX/XX/XX



XX year-old male fall at work XX/XX/XX





XX year-old male in MVC XX/XX/XX

• GCS in ER: 14 (E4V4M6)

• PTA for approximately 2 weeks



XX year-old male in MVC XX/XX/XX



XX year-old male in MVC XX/XX/XX

• Last clinic visit XX/XX/XX

• Assessment: XX y.o. Male who was the restrained passenger in a 
motor vehicle collision on XX/XX/XX, resulting a severe traumatic 
brain injury characterized primarily be diffuse axonal injury with no 
significant focal contusions. Both he and his mother are reporting 
being at his baseline. Neuropsychological testing was ordered at 
previous visit but patient cancelled this. Although his severity of 
brain injury is classified as severe, based his duration of PTA 
(around 14 days) I would expect a strong cognitive and functional 
recovery from a brain injury standpoint. 



XX year-old male fall from ladder XX/XX/XX

• GCS 13 in ER

• In PTA as of yesterday (X days)



XX year-old male fall from ladder XX/XX/XX



XX year-old male fall from ladder XX/XX/XX



XX year-old bike versus motor vehicle XX/XX/XX

• GCS in ER 8-9   (E1-2V2M5)

• Out of PTA as of XX/XX/XX (X days)



XX year-old bike versus motor vehicle XX/XX/XX



Objectives

• Understand basic framework for conceptualizing rehabilitation 
outcomes

• Appreciate the flaws in classification scheme of TBI severity
– Research implications
– Functional outcome implications


