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What are the basics to consider?

1. Is it a concussion?

2. Are the treatment recommendations appropriate for that individual?

3. What is the expected recovery time?

4. What treatments/evaluations are appropriate for persistent 

symptoms?

5. When can this individual return to work after a concussion?



1. Is it a concussion?

A. Is there contact/movement of the head significant enough 

to cause a concussion?

B. Are the symptoms experienced consistent with a 

concussion and not something else?

C. When did the symptoms start?



Why look at mechanism of injury?

The diagnosis of concussion requires contact to the head or 

forceful movement of the head significant enough to cause injury.

But…

• We don’t have a threshold for the force required

• We don’t have a clear understanding of what contributes to 

injury



Why look at initial symptoms?

1. Helps with differential diagnosis.

2. Helps us determine which patients may have a prolonged recovery.
(Martinez et al, 2020)



What else can cause concussion-like symptoms?

• Dehydration

• Cervical strain

• Chest/abdominal trauma

• Weight cutting

• Anxiety/psychological reaction to stressors or to the trauma itself

• Migraine (exercise-induced or traumatically-induced)

• Sinus infections/colds

• Life!



Concussion signs/symptoms are common in the general public

Visual problems 40% Balance 14% Temper Outbursts 30%

Headaches 58% Dizziness/vertigo 22% Anxiety 60%

Light sensitivity 30% Word Finding 47% Depression 33%

Poor Concentration 35% Forgetful 47%
(Paniak et al, 2002)



Concussion signs/symptoms are common in certain populations

• 31,958 high school athletes

• 19% of boys and 28% of girls reported a symptom burden consistent with an 

ICD-10 diagnosis of Post-concussion syndrome

• Students with preexisting conditions even more likely:

• 21-47% boys 

• 33-72% girls

• Prior psychiatric condition was the strongest predictor 

    followed by history of migraine and ADHD

   (Iverson, 2015)



Why look at time of symptom onset?

Could the symptoms be caused by something else?

* If the symptoms start days later, it is likely not a concussion.



Concussion in Sport Group

Patricios et al, 2023



Recognize

Sport-related concussion is a traumatic brain injury caused 

by a direct blow to the head, neck or body resulting in 

impulsive force being transmitted to the brain that occurs in 

sports and exercise related activities.  This initiates a 

neurotransmitter and metabolic cascade, with possible 

axonal injury, blood flow change and inflammation affecting 

the brain.  Symptoms and signs may present immediately, or 

evolve over minutes or hours, and commonly resolve within 

days, but may be prolonged.



Searching for the “Holy Grail” of  Concussion Assessment

1. Blood

2. Saliva

3. Balance

4. Ocular



Searching for the “Holy Grail” of Concussion Assessment



Searching for the “Holy Grail” of  Concussion Assessment



Searching for the “Holy Grail” of Concussion Assessment



Searching for the “Holy Grail” of Concussion Assessment



Summary

         



2. Are the treatment recommendations appropriate for 

that individual?

1. Acute injuries

2. Prolonged symptoms



What are the recommendations for an acute injury?

Symptom-Management

(Did you notice I didn’t say rest?!?!)



What is the evidence to support recommendations for rest?







Concussion in Sport Group (2022)

“The best available evidence shows that recommending strict rest until 

the complete resolution of concussion-related symptoms is not beneficial 

following SRC.  Relative (not strict) rest, which includes activities of daily 

living and reduced screen time, is indicated immediately and for up to the 

first 2 days after injury.

Individuals can return to light-intensity physical activity, such as walking 

that does not more than mildly exacerbate their symptoms, during the 

initial 24-48 hours following a concussion.” 

(Patricios et al, 2023)



Physical Activity after Concussion is OK!

Higher levels of activity were associated with shorter symptom 

duration and may reduce cases of delayed recovery.
(Howell et al., 2016; Leddy et al, 2018; Baker et al, 2020)

It's safe and effective in pediatric patients as well.
(Del Rossi et al, 2020)

"Available evidence demonstrates the potential of exercise in 

improving cognitive impairment, mood disorders, and post-

concussion syndrome following TBI."
(Zhang et al, 2021)



Why does physical exertion help?

1. Improves sleep

2. Improves mood

3. Treats autonomic nervous system dysfunction

4. Prevents deconditioning



Inactivity after concussion may make symptoms worse

Patients who did not engage in early physical activity had:

• longer symptom duration

• greater odds of post-injury headache

• greater symptoms at initial clinical evaluation
         (Howell et al, 2020, Howell et al, 2022)

Patients placed on extended rest showed no benefit and reported 

more symptoms (Thomas et al, 2015)



“Results supported the growing belief that prolonged absences from 

school and other life activities after a concussion may be detrimental 

to recovery. An early return to school may be associated with a lower 

symptom burden and, ultimately, faster recovery.” (Vaughan, et al 2023)

Inactivity after concussion may make symptoms worse



3. What is the expected recovery time?

1-3 weeks for most people - can be up to 4 weeks in children



What is true recovery?

One study looked at a number of physiological measures:

• Functional MRI

• Diffusion Tension Imaging (DTI)

• Magnetic Resonance Spectroscopy (MRS)

• Cerebral blood flow

• Electrophysiology

• Heart rate

• Exercise tolerance

• Fluid biomarkers

• Transcranial Magnetic Stimulation
(Kamins et al, 2017)



Post-Concussion Syndrome (PCS)



Persistent Post-Concussion Symptoms (PPCS)

The focus is on the symptoms, not the concussion.



Does it really make a difference what we call it?



The broken arm analogy

4. What treatments/evaluations are appropriate for 

persistent symptoms?



What are the causes of persistent symptoms?

“The Big 6”

1. Cervical

2. Vestibular

3. Ocular-motor

4. Migraine

5. Autonomic Dysfunction

6. Psychological factors



The cervical spine plays a role in symptoms of:

• Headaches

• Dizziness

• Impaired balance

• Visual disturbance

• Altered eye and head movement

What are the causes of persistent symptoms?



A review study published September 2021 

demonstrated that 90% of patients with

PPCS had cervicogenic symptoms.

The lack of diagnosis of these

symptoms significantly increased the

chance of PPCS.  
(Cheever et al, 2021)

What are the causes of persistent symptoms?



Vestibular dysfunction causes:

• Dizziness

• Unstable gait

• Nausea

• Mental fogginess

• Blurred Vision

• Impaired visual focus

What are the causes of persistent symptoms?



Vestibular rehabilitation has been shown to be effective with pediatric 

patients (Storey et al, 2018), adolescents (Park et al, 2018; Kontos et al, 2021) and 

adults. (Schneider et al, 2017)

Early intervention resulted in reduced time lost from sport and return 

to baseline functioning and was more effective than physical and 

cognitive rest alone. (Park et al, 2018)

What are the causes of persistent symptoms?



Autonomic Nervous System

In the acute state, heart rate 

variability (HRV) can be abnormal in 

concussion patients. This may also 

manifest as orthostatic hypotension 

with postural change and altered 

heart rate, and blood pressure at both 

rest and with exercise. (Coffman et al, 2021)

What are the causes of persistent symptoms?



Psychological Factors

It is estimated that between 12 - 44% of individuals experience 

depressive symptoms within the first 3 months after a concussion. 
(Iverson et al, 2020)

Emotional distress after an injury, along with pre-injury mental health 

disorders, is a predictor for a longer recovery and higher symptom 

ratings. (van der Naalt et al, 2017; Silverberg et al, 2015;Lange et al, 2011)

Mental health issues is the “strongest predictor for persistent post-

concussion symptoms.” (Ponsford et al, 2020)

What are the causes of persistent symptoms?



Psychological Factors

There is evidence to support the use of CBT treatment for adults, 

as well as children and adolescents. (McCarty et al, 2021; McNally et al, 2017)

What are the causes of persistent symptoms?



Other Factors to Consider:

• Pain

• Anxiety/depression*

• Sleep disturbances*

• Medication side effects

• Malingering

• Factitious Disorder

• Somatoform Disorder

• Functional Neurologic Disorder

• Attributional bias



The Role of the Concussion Specialist

There is consistent evidence that the earlier a concussion patient is 

evaluated by a concussion specialist, the sooner they recover. 
(Desai et al, 2019; Kontos et al, 2020; French et al, 2020)



5. When can an individual return to work after a concussion?

Most individuals can safely return to work within a 1-2 days.*

*The critical factors are the individual's:

• job responsibilities

• symptom exacerbation

• severity of symptoms



When can this individual return to work after a concussion?

IMO, there are two general mistakes in return-to-work decisions:

1. Believing that any cognitive or physical activity is harmful after 

concussion and/or prolongs recovery.

2. Believing that any persistent symptoms are due to malingering/ 

exaggeration so simply deciding the person can return to work 

after a period of time.



Available to see patients 

via telehealth in 41 states. 

Non-PsyPACT states:

Alaska, California, Iowa, Hawaii, 

Louisiana, Massachusetts, Montana, 

New York and Oregon



@MOR-Docs

Thank you!
Elizabeth M. Pieroth, PsyD, ABPP, MPH

elizabeth.pieroth@rushortho.com

Available to see patients via telehealth.

@MOR_Docs

@MidwestOrthopaedicsatRush

mailto:Elizabeth.Pieroth@rushortho.com
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Thank you!

Next CEU Webinar Topics:

The 5 W’s of Carpal Tunnel coming this fall!
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