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Objectives

 How to recognize risk factors/prevention 

 How to recognize when a head injury has 
occurred 

 What to do in the short-term

 What to do in the long-term

 Goals of long-term

 Recognize ongoing effects and symptoms

 New treatment options/latest trends

 Community resources
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Concussions: Things to Know 



A day in the life…working with TBI



Direct blow/impact



Explosion/blast



What is a concussion?

Unsplash.com



TRAUMATIC BRAIN INJURY

 A concussion is a form of mild TBI
 Vast majority of TBIs are mild or concussions

CDC: 64,000 TBI-related deaths in the United States in 2020.3 That’s 
about 176 TBI-related deaths every day

60,000 High School students suffer from concussion each year (under 
reported)

Centers for Disease Control and Prevention. National Center for Health Statistics: Mortality data on CDC WONDER. Available 

at: https://wonder.cdc.gov/mcd.html.



Mechanism of injury 

https://www.cdc.gov/headsup/basics
/concussion_whatis.html



Mechanism of Injury 

https://www.brainline.org/sites/default/files/
slides/TBICauses_2017update_full.jpg



OSHA/Bureau of Labor Statistics



US Bureau of Labor and 
Statistics



On The Job Risks

 Blunt/axial load: 
object falls from 
height 

 Blast mechanism: tire 
pressure/machinery

 Object strike: Debris, 
construction

 Slip/trip and fall

 Fall from height

 Whiplash 

 OSHA:

6.5 million workers on 
over 250,000 
construction sites on 
any given day



What to do on the job?



Immediately following injury

 If you are alone when injured:

- Did you lose consciousness?

- Do you remember the event?

- Stay laying/sitting until you are sure your 
balance is stable

- Self reporting the injury

- Acknowledge and be truthful about symptoms

- Notify supervisor and remove yourself from site 
with any symptoms for evaluation 



Immediately following injury

 You witness a co-worker’s injury:

-Did you see the mechanism of injury during fall/or event?

-Did they lose consciousness?

-Do they remember talking to you immediately after or 
were they “foggy” or unconscious?

-Were they stumbling or showing signs of imbalance in any 
way?

-Did there vocabulary make sense or did they have “word 
salad” or “jumbled speech”

- Remove them from the area/stabilize same as when alone



Know when professional medical attention is 
needed !!

-Unconscious/Amnestic-

-Open wound large enough to require sutures or open to 
bone-

-Hard blow to the head +/- loss of consciousness with 
blood thinners (Coumadin/ASA)

-Decline-confusion/HA/nausea/vomiting/weirdness/word 
salad/unsteady gait

-Any seizure-like behavior-including staring off, deviated 
gaze- NOT ALL SEIZURES ARE LIKE TV!!



What happens next?

 Please report!!

 OSHA 300 reporting requirements:
 How does OSHA define a recordable injury or illness?

 Any work-related fatality.

 Any work-related injury or illness that results in loss of consciousness, days 
away from work, restricted work, or transfer to another job.

 Any work-related injury or illness requiring medical treatment beyond first 
aid.

 Any work-related diagnosed case of cancer, chronic irreversible diseases, 
fractured or cracked bones or teeth, and punctured eardrums.

 There are also special recording criteria for work-related cases 
involving: needlesticks and sharps injuries; medical removal; hearing loss; 
and tuberculosis.

www.osha.gov





Sport 
Concussion 
Assessment 

Tool

- Used by medical professionals

- Utilized as baseline for athletes

- More comprehensive than 
concussion recognition tool 

- Used by professional sports 
organizations







Message is clear and consistent
But…

 How are we doing relaying this to 
patients? To employers?

 The invisible injury



What happens next?

 Post concussive disorder: Post-concussion 
syndrome is a complex disorder in which 
various symptoms — such as headaches and 
dizziness — last for weeks and sometimes 
months after the injury that caused 
the concussion. 

 Post-concussion syndrome - Mayo Clinic

www.mayoclinic.org/diseases.../post-concussion-
syndrome/





Post concussive disorder:

 Anywhere from 29-90% of patients experience some combination of 
symptoms following concussion or traumatic insult 

 No universally accepted definition:

(headache, dizziness, fatigue, irritability, impaired memory and 
concentration, insomnia, and lowered tolerance for noise and light)

 There is no specific duration that has been agreed upon by 
researchers- some define it as sxs longer than 3 months, others say 
following the first week. At Shock Trauma we use 6 weeks

Sullivan KA, Edmed SL, Cunningham LC. A comparison of new and existing mild traumatic brain injury vignettes: 
recommendations for research into post-concussion syndrome. Brain Inj. 2013. 27(1):19-30.[Medline].



Persistent post-concussive 
disorder

 Usually requires referrals to specialty 
services: cognitive therapy, vestibular 
training, neurology, neuropsychology



Prolonged signs and symptoms

Sleep

Emotional/

MoodPhysical

Thinking/

Remembering

Sleeping more than 
usual

IrritabilityHeadache

Fuzzy or blurry 
vision

Difficulty thinking 
clearly

Sleep less than 
usual

SadnessNausea or vomiting
(early on)

Dizziness

Feeling slowed 
down

Trouble falling 
asleep

More emotionalSensitivity to noise 
or light

Balance problems

Difficulty 
concentrating

Nervousness or 
anxiety

Feeling tired, having 
no energy

Difficulty 
remembering new 
information

Symptoms of concussion usually fall into four categories:



Prolonged signs and symptoms

 Headaches- most common complaint. Specifics of pain 
can vary, times of day and severity can vary

 Cranial nerves- blurry vision, loss of taste or smell, 
dizziness, ringing in the ears, hearing loss, light or sound 
sensitivity, vertigo, nausea

 Psychological- Anxiety, irritability, short-temper, 
impulsive, sleep disturbance, personality changes

 Cognitive- Memory loss, difficulty multi-tasking, difficulty 
with higher executive functioning, delayed processing, 
delayed word finding 



Acknowledging the symptoms

ICD-10
 An ICD-10 diagnostic criteria as well 

as an investigatory Diagnostic and 
Statistical Manual of Mental 
Disorders, Fourth Edition (DSM-
IV), in appendix form are available. 
The ICD-10 criteria include a history 
of traumatic brain injury (TBI) and 
the presence of 3 or more of the 
following 8 symptoms: (1) headache, 
(2) dizziness, (3) fatigue, (4) 
irritability, (5) insomnia, (6) 
concentration or (7) memory 
difficulty, and (8) intolerance of 
stress, emotion, or alcohol.

DSM-IV
 The DSM-IV criteria are (A) history of TBI 

causing "significant cerebral concussion;" 
(B) cognitive deficit in attention and/or 
memory; (C) presence of at least 3 of 8 
symptoms (eg, fatigue, sleep disturbance, 
headache, dizziness, irritability, affective 
disturbance, personality change, apathy) 
that appear after injury and persist for 3 
months; (D) symptoms that begin or 
worsen after injury; (E) interference with 
social role functioning; and (F) exclusion 
of dementia due to head trauma and other 
disorders that better account for the 
symptoms. Criteria C and D require 
symptom onset or worsening to be 
contiguous to the head injury, 
distinguishable from preexisting 
symptoms, and have a minimum duration 
of 3 months.



Post Traumatic Headache

Subtypes

 Tension

 Migraine-like

 Cervico-occ 
junction

 Facial neuralgias

Incidence/Prevalence

 >70% incidence

 44% present at 1 
year

(Hoffman 2020)



Why?

Unclear pathology:

Alterations in cerebral blood flow and 
metabolism

Hemodynamics?

Genetic predisposition?

Axonal injury

Psychopathology



Acute Treatment

UAMS: University of Arkansas- Institute for Digital Health and 
Innovations 





TBI STC

 Non pharmacological: rest, relaxation, diet, 
integrative/alternative medicine (harpist/acupuncture in 
house)

 Multi-modal first line: NSAID, Beta blocker,Tylenol
Antidepressant (Elavil)

 Multi-modal second line: Triptans, muscle relaxers, 
reglan

 Rarely: Occ nerve block, pain referrals

Time!



How do I know when I’m ready to 
return to work?



Returning to the Workplace

Symptom free

 Decreased hours, 
advance as tolerated if 
possible

 Functional Capacity 
Evaluation (FCE)

 Formal cognitive therapy 
evaluation

 Re-evaluation and 
monitoring

Active Symptoms

 Most recommendations 
are to remain out of 
work until symptom free



CDC Heads up initiative-
returning to activity

 Returning to daily activities: Increased rest and limited exertion are 
important to facilitate the patient’s recovery. Physicians should be cautious 
about allowing patients to return to driving, especially if the patient has 
problems with attention, processing speed, or reaction time. Patients should 
also be advised to get adequate sleep at night and to take daytime naps or 
rest breaks when significant fatigue is experienced. Symptoms typically 
worsen or re-emerge with exertion. Let any return of a patient’s symptoms 
be the guide to the level of exertion or activity that is safe.

*State of Maryland MVA- TBI driver training 
courses- self report state



Return to sports
CDC Heads up initiative updates https://www.cdc.gov/headsup/providers/return_to_activities.htm



Community Resources
 National Institute for Occupational Safety and Health

200 Independence Avenue SW
Hubert H. Humphrey Building
Room 715H
Washington, DC 20201
Toll Free: (800)356-4674
Fax: (202)260-1898
MRL1@cdc.gov
http://www.cdc.gov/niosh/homepage.html

 Occupational Safety & Health Administration
200 Constitution Avenue, NW
Washington, DC 20210
Toll Free: (800)321-6742
TTY: (877)889-5627
http://www.osha.gov

 For information on state workers’ compensation programs, visit: 
http://www.dol.gov/esa/regs/compliance/owcp/wc.htm

 For information on federal workers’ compensation programs, visit:
http://www.dol.gov/esa/owcp/dfec/

 For information on state labor laws, visit: 
http://www.dol.gov/esa/programs/whd/state/state.htm



Community Resources
https://www.braintrauma.org/
https://www.cdc.gov/headsup





Johns Hopkins







Brainline.org



Minimum 3 hours per day 5-6 days per week of therapies. 
Gym, hydro pool, sports, grounds





 Neuro Recovery Clinic:

 Began seeing patients in 2021

 Run by Neurosurgeons Dr. Badjatia, Parikh and 
Schwartzbauer with neurologists, 
neuropsychologists, speech therapists 

 See patients last Friday of the month

 Includes comprehensive neuro assessments, 
MIDAS and other questionnaires, multimodal 
imaging, referrals to headache or other 
specialists as needed



We aim to:

1) Improve transition from Acute to Post-Acute Care following traumatic brain injury.

2) Identify evolving clinical problems and initiate targeted referral and treatment.

3) Utilize multidisciplinary care to help our patients recover to their fullest potential.

Our Mission is to achieve the maximum possible quality of life for Shock Trauma 
patients who have suffered a traumatic brain injury, their families and communities by 
facilitating informed healthcare decisions after hospital discharge with evidence-based 
information and by promoting improvements in healthcare delivery during transitions in 
care.

Our Vision is that Shock Trauma TBI patients and their families have information they 
can use during transitions in care to make decisions that reflect their desired health 
outcomes.  



Latest Research

Biomarkers

EEG 

fMRI

TCDs

PET 

SPECT

Genetics

Biofluid 



Braintraumablueprint.org



http://braintraumablueprint.org





Prevention!!!



OSHA.org



Prevention

 Fall protection

 Wear your fall gear!!!!

 Wear helmets!!!

 Follow all safety guidelines on the job



Maryland: 
ThinkFirst! University of Maryland Rehab
ThinkFirst! Maryland Shock Trauma 

Thinkfirst.org
ThinkfirstMD@gmail.com



What’s new with trends?

Konrad Walek-research 

 2012-2022

 University of 
Maryland 
Department of 
Neurosurgery 

Shock Trauma Center

 Predicting 
outcomes of 
severe TBI



Patient Cohort

Overview

 1 July 2012 to 1 March 2022

 1674 patients admitted to STC with severe 
blunt head trauma (GCS <8)

– Age 18-88

– GCS on admission ≤8

– Underwent CT brain on admission
61

Introduction Methods Results Discussion



Goals of Investigation
Introduction

 Identify trends over time in:

– Severity of presentation

– Anatomic areas affected by TBI and DAI

– Effectiveness of treatment strategies

– Outcomes

 Secondary objectives:

– Changes in treatment strategies from 2012-2022

– Comparison of TBI outcomes at STC vs. outside 
institutions

62

Introduction Methods Results Discussion



Functional Recovery after TBI and 
DAI



Functional Recovery
Outcomes after TBI

 708 patients underwent MRI within 30 days of TBI

 462 patients underwent MRI within 30 days and had long-term 
clinical follow-up

 146 (31.6%) died after TBI

– 16 (11.0%) in first 24 hours

– 76 (52.1%) in first 7 days

– 100 (68.5%) in first 14 days

– 127 (87.0%) in first 30 days

 Of surviving 316:

Introduction Methods Results Discussion

64

6 months

n=299
12 months

n=238
18 months

n=180
24 months

n=163



Functional Recovery
Outcomes after TBI

Introduction Methods Results Discussion
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Survival Functional recovery

Age, sex, body 

temperature, GCS, 

ISS, HR, SBP, DBP, 

O2 sat, etc…  

excellent terrible



Functional Recovery – Glasgow Outcome 
Scale

Outcomes after TBI

Introduction Methods Results Discussion
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Functional recovery data 
analysis

 TOD of admission

 Age, sex

 Body temp at 
admission

 Year

 Length of stay

 Length of ICU

 Time to hospital

 Ventilator days

 ISS

 SPB on admission

 HR on admission

 Sp02 on admission



Functional Recovery
Outcomes after TBI

Introduction Methods Results Discussion
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Functional recovery

Age, sex, body 

temperature, GCS, 

ISS, HR, SBP, DBP, 

O2 sat, etc…  

terrible

Early: age, ICU LOS

Long-term: hospital LOS



MRI

 Grade of DAI I,II 
or III

 Traditional grading 
system for 
outcome 

 Location of injury 

 Pons, corpus 
callosum, 
brainstem, 
internal/external 
capsule 

 White matter



Functional Recovery – DAI Grade → No 
Correlation

Outcomes after TBI

Introduction Methods Results Discussion
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Functional Recovery – Stratifying the DAI Grade 
by Location

Outcomes after TBI

Introduction Methods

Results

Discussion
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Functional 
prognosis

Location of 
Lesions

Grad
e

Favorable*SWM only1A

~SWM and IC1B

Corpus Callosum

Favorable**Body of CC2A

~Genu of CC2B

TBD at 12 
months

Splenium of CC2C

Brainstem

~Ventral pons only3A

TBD at 24 
months

Ventral midbrain3B

Very poorDorsal 
midbrain/pons

3C

Survival unlikelyMedullary lesions3D
*vs. overall Grade 1
**vs. overall Grade 2

First Proposed Revision to DAI Grading System

Axonal injury

Brainstem

Body Spleniu

m

Dorsal midbrainVentral 

midbrain Dorsal pons

Corpus callosum

Subcortical white matter

Internal capsule



Combinations of DAI Lesions (2)
Functional Recovery after TBI

Introduction Methods Results Discussion
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SWM

IC
NSSWM

CC genu
-4.52

(0.0275)
NSIC

CC body
NSNSNSCC genu

CC 

splenium

+0.64

(0.0004)

-0.327

(0.00205)

-0.699

(0.00188)
NSCC body

Dorsal 

midbrain
NS

-0.693

(0.0034)
NSNSNS

CC 

splenium

Ventral 

midbrain

-1.42

(0.0014)
NSNSNSNSNS

Dorsal 

midbrain

Dorsal 

pons
NS

-0.286

(0.0001)
NSNSNS

-0.155

(0.0295)
NS

Ventral 

midbrain

Ventral 

pons

-3.211

(0.0001)

-0.257

(0.0001)

-0.143

(0.0001)
NS

-0.452

(0.0275)
NSNSNS

Dorsal 

pons

NSNSNSNS
-0.182

(0.0491)
NSNSNSNS

Ventral 

pons
internal capsuleIC

subcortical white matterSWM

corpus callosumCC



Lessons Learned

Clinical characteristics predictive of survival are poor predictors of 
functional outcome.

6-month functional outcome is not a sufficient long-term endpoint.

Impact of corpus callosum lesions is highly variable → must 
consider combination of lesions.

Not all brainstem DAI lesions are created equal.

Dorsal midbrain is the single strongest predictor of poor 
functional outcome.

73

Introduction Methods Results Discussion



Questions ????


