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TBI:  Goals in Emergency 
Department

• Recognition

• Evaluate for ICH

• Safe DC Instructions



CLINIC SIGNS  >1 of the following:

1. LOC
2. Objective evidence of altered MS*
3. Amnesia
4. Observed motor incoordination upon 
standing, seizure or tonic posturing

*reduced responsiveness, inappropriate 
response to external stimuli, slow to 
respond to questions or instructions, 
agitated behavior, inability to follow 2-
part commands, disorientation to time, 
place or situation

ACUTE SYMPTOMS  >2 of the following:

Immediately post-injury
1. Feeling confused
2. Feeling disoriented 
3. Feeling dazed

Within 72 hours of injury
4. HA
5. Nausea 
6. Dizziness
7. Balance problems
8. Vision problems
9. Sensitivity to light
10.Sensitivity to noise
11. Feeling slowed down
12. Mental fog
13. Difficulty concentrating
14. Memory problems
15. Uncharacteristic emotional lability
16. Irritability

CLINICAL & LAB FINDINGS  >1 of the 
following:

Within 72 hours of injury
1. Cognitive impairment on acute clinical 

exam
2. Balance impairment on acute clinical 

exam
3. Oculomotor impairment or symptom 

provocation in response to vestibular-
oculomotor challenge on acute clinical 
exam

4. Elevated blood biomarkers indicative of 
intracranial injury

NEUROIMAGING

Trauma-related intracranial 
abn on either:
1. CT
2. MRI

2023 ACRM Diagnostic Criteria for Mild TBI

Silverberg ND. Arch Phys Med & Rehab. (2023)



Recognition of 
mild TBI: Not So 
Easy!

> 50% missed in ED settings 



Recognition



Recognition



Evaluate for Intracranial Hemorrhage

Brandon 

McCarthy



Clinical Decision 
Rules to Evaluate 

for Intracranial 
Hemorrhage



Which CDR to use

• Canadian CT Head Rule  
(Level A) 

• NOC / NEXUS (Level B) 

• Don’t use CDR if on 
anticoags/antiplts (Level C)



CDRs are under 
utilized

https://www.advisory.com/research/physician-executive-council/prescription-for-change/2015/02/head-ct-scan-overuse



Safe to DC after a single neg CT?

•Yes (Level B)



Discharge 
Instructions

• Indicate a concussion has occurred

• Educate regarding early 
management (rest)

• Don’t conflict with current RTP 
guidelines

Provide DC 
instructions 

that 

• Advise NO return to contact sports 
until cleared by a HCP familiar 
with concussion management

• RTP is a 6-step, multi-day process

• These cannot be accomplished in 
an ED setting

Parents may 
specifically 
request to 
be cleared 

by EP



CDC
Discharge 
Instructions



Who to refer for TBI After-care

• PCS plus >1 Risk factor  (LOC, female, 
GCS<15, psych hx, assault, acute 
intoxication). (Level C) 

• Don’t use biomarkers to predict risk 
(Level C)



Can we do 
better than 
this?



Blood-
based Brain 
Biomarkers



Key Events in Evolution of TBI Biomarkers

1995

2018

20052000

2013 2018



19

GFAP
COU: Emergency Department, athletic training room
Indications

•Head CT screen
•Predict microhemorrhages on MRI when CT is normal
•Aid to diagnosis
•Predicts global functional outcome

UCH-L1
COU: ED, AT room
Indications

•Head CT screen
•Aid to diagnosis
•Predicts global functional outcome

S100B
COU: ED, AT room
Indications

•Head CT screen
•Aid to diagnosis
•Predicts global functional outcome

Biomarker Work Group

Draft Recommendations at  ACUTE  post-TBI time points  (0-24 hrs)



Clinical Decision Rules vs GFAP and UCH-L1

Area Under ROC           0.67              0.58                0.67 Area Under ROC         0.76              0.62                0.62

CCHR + GFAP NOC + GFAP 

AUC 0.88 0.85

95% CI [0.81-0.95] [0.77-0.94]

Papa L, et al. JAMA Network Open. 2022;5(3):e221302
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