
TBI and Sports Injuries
What Everyone Should 

Know



What is a concussion

• A Traumatic Brain Injury “TBI”
– Brain is bruised
– Sometimes more severe 
– Ranges from Mild>Severe
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Who gets TBI’s

• Athletes of all ages & genders
– Football
– Soccer
– Baseball
– Basketball
– Hockey
– Lacrosse
– Field Hockey
– Wrestling
– Track
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Symptoms of TBI

• Short Term
– Memory Loss
– Anger
– Depressions
– Confusion
– Insomnia
– Irritability
– Dizziness
– Disoriented
– Hearing Loss
– Lack of Focus
– Blurred Vision
– Generally feeling “out of sorts”
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Symptoms of TBI 
(continued)

• Long Term
– Dementia like symptoms
– Alzheimer's 
– Advanced aging of brain tissue

• 30 year old brain looks like 70 year old brain
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First Signs of TBI

• Complains of Headache
• Disorientation
• Ringing in Ears
• “Bell Rung”
• Head Trauma

– Head to head or other object
– Hit with ball-baseball or soccer ball-doesn’t matter
– Equipment damaged-Hitee

 
or Hitter

– Staff is typically first to know
– Staff not always told
– Staff must be vigilant

• Someone needs to be the observer
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What is current Treatment protocol

• Current
• Depending on symptoms
• Knocked out > To ER
• Typical/Other:

– Rest
– No TV
– No PC
– No Reading
– No Physician
– When feeling better-return to normal activities

• No mandatory medical treatment
• No Protocols for return to activities
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If Taken to ER

• X-Ray-Doesn’t show concussion damage
• Symptomology
• Typical Treatment-On previous page
• Nothing really done-no typical protocol
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What are the dangers of TBI’s

• DEATH!
• Learning Disabilities
• Social Issues
• Low Self Esteem
• Drug Abuse
• Alchoholism
• Relationship Issues
• Cognitive Impairment
• Depression
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Why are TBI’s
 

more serious that previously 
thought

• Repeated blows to head cause 
encephalopathy -

 
swelling of the Brain that 

may be of sudden onset especially with 
second impact syndrome

• Young brains are more susceptible to injury
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Statistics

• Females more susceptible-68% More likely to sustain 
concussion
– Girls in sports have higher incidence of TBI than their male 

counterparts
– Woman 3 times more likely for TBI 
– Average  annual blows to head for a HS soccer Player

» 1300!!
– 1 in 10 HS Football players get a TBI
– Average annual blows to head for a HS Football Player

» 650
– 2005-2008

• 40% Continued to play post TBI
• 16% continue to play after knocked out cold!!
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How Long does it take to recover

• Some TBI’s
 

resolve in a matter of days
• Some weeks to months
• Some never
• Severe TBI’s

 
and secondary concussion 

syndrome can be fatal
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How, where, when and who test for TBI

• Pre-season Standardized Cognitive Testing to 
establish baseline

• Post TBI Retest to establish Deviation from 
Baseleine

• Post Recovery Testing to determine if back to 
baseline

• Issue-Above is computer based
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Alternative treatments for TBI

• Hyperbaric Oxygen Therapy!!!
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A treatment exists which can help in healing 
brain injury. The Center for Translational 

Medicine 
(CTM) and the Bethesda Hyperbaric Oxygen 
Therapy Center (HBOT) are the first step in a 

holistic, integrative network of translational 
medicine clinics which have begun to treat 

brain-related conditions including  TBI, 
concussion, and sports injuries.

BOTTOM LINE UP FRONT: 
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• Most people with brain injuries from concussions are not thinking clearly enough to know the kind of 
help they need or where to find it.
• Most doctors who advise on brain injuries do not know about nor

 

think about the newest kinds of 
medicine. They cannot provide unbiased, fully informed consent with respect to mainstream and 
alternative options.
• New forms of treatment for brain injury exist. They are not “magic”

 

and they demand effort on the 
part of the patient and his support network.
• One potentially curative treatment is HBOT.
• The  Medical Protocol for HBOT is:

• Psychiatric evaluation to be sure that all we are dealing with is the head injury
• Internal medicine evaluation 
• Cognitive testing to help direct supportive care
• qEEG

 

to see if there are medications that could help direct supportive drug therapy
• Patient-doctor decisions about the prescribed therapy, to include HBOT

Critical Information: 
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Recent Science:  A
 

Phase I Study of Low-Pressure Hyperbaric 
Oxygen Therapy for Blast-Induced Post-Concussion Syndrome and 
Post-Traumatic Stress Disorder** (Harch et al., JOURNAL OF NEUROTRAUMA 28:1– 
(November 2011)  ª Mary Ann Liebert, Inc. DOI: 10.1089/neu.2011.1895 )

• Forty 1.5 ATA HBOT sessions in 1 month was safe in a military cohort (15 patients) 
with prior diagnosis of chronic TBI/PCS or TBI/PCS/PTSD. Significant improvements 
occurred in symptoms, abnormal physical exam findings, cognitive testing, and 
quality-of-life measurements, with concomitant significant improvements in brain 
blood flow as shown in SPECT.

• Change from pre- to post-treatment included significant improvement in 7 of 13 
measures; IQ average increase of 14.8 points;  and improvement in the majority of 
symptoms on subject prioritized symptom list.

• Overall major improvement in symptoms of PTSD and PCS, with significant 
reduction of suicidal ideation

• Reduction or elimination of psychoactive and narcotic prescription medication usage 
in 64% of those subjects for whom they were prescribed, with 87% of patients 
reporting a substantial reduction in headaches

• Conclusion:  HBOT for chronic TBI/PCS or TBI/PCS/PTSD is safe and effective
**1st peer-reviewed article on HBOT for chronic TBI/PCS or TBI/PCS/PTSD 



• O2 is used in 5,769+ cellular processes
• HBOT activates 8,101 Genes

– Helps Regulate Inflammation Processes
– Improves Growth & Repair Processes

• Simple:  Lack of oxygen is bad
• We know how it works

– Stops swelling/reperfusion injury
– Restarts stunned cellular metabolism
– Regrows

 

Blood Vessels
– Activates Stem Cells 8x Normal

• No wound can heal without oxygen
• Wounds that have failed to heal typically 

heal under the HBOT protocol
• Wounds heal 50% faster with less scar 

tissue
• Broken bones heal 30% faster & 30% 

stronger
• Many sports injuries heal much faster
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Pressure causes oxygen to 
saturate tissues at 7x to 12x 

normal breathing.

HBOT is FDA-approved & available & 
On-Label for neurological conditions & 

non-healing wounds.

So what is the HBOT Protocol all about?
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Non-Healing Wound of the Foot
 Diabetic Foot Ulcer:  This Wagner Grade III was present for one

 
year and unresponsive to conventional therapy.

26 HBOT Treatments

50 HBOT Treatments

Hyperbaric Oxygenation prevents
75% of amputations in diabetic patients.
Therapy approved by CMS for Medicare
upon application by IHMA to CMS for
coverage, 2003.

These photographs are the property of Kenneth P. Stoller, MD, FAAP
Permission given by Dr. Stoller

 

to the IHMA to publish on this CD (2004)

1 Day Prior to Scheduled Amputation



Pre-HBOT 1.5 Post-HBOT 1.5

Non-Healing Wound of the Brain
Physical Abuse -

 

9 years after Injury -

 

21 y. female

No wound will heal without oxygen 
What is the difference between the diabetic non-healing foot wound and 

the non-healing brain injury?  Essentially nothing.  FDA has already 
approved HBOT for 3 kinds of non-healing wounds and 3 neurological 

injuries. 20



How it works -
 

5,769+* ways
 (~# of cellular processes studied)

• Upregulates

 

growth factors
• Reduces edema/swelling
• Promotes neural pathway 

growth
• Activates senescent 

neurons [“sleeping”, not 
dead]

• Increases neuronal energy 
[ATP]

• Downregulates

 

inflammation
• Reduces reperfusion injury 

[not enough O2]
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*Rink C, Roy S, Khan M, Ananth

 

P, Kuppusamy

 

P, Sen

 

CK, 
Khanna

 

S. Oxygen-sensitive outcomes and gene 
expression in acute ischemic stroke. J Cereb

 

Blood Flow 
Metab. 2010 Feb 10. 



Case Report:  Navy SG Meeting -

 

Aug. 2008
25 year old Humvee

 

Machine Gunner
40 HBOT 1.5 treatments (1/2 of the Protocol)

Treated in 2008.  PTSD disappeared.  From living in a dark room since returning from 
Iraq, he became gainfully employed, turned down ½

 

of his VA disability, worked 
and made $39,000 per year, and has returned to college after 2nd

 

40 treatments.

Non-Healing Wound in the Brain
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HBOT 1.5 Restores Brain Blood Flow &  Metabolism
Below is a a quantitative  assessment that shows the actual percent 

increase in up take to an area of the brain quite vulnerable to TBI. 
In ballpark numbers a change from green to red is a doubling of 

metabolism.
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Analysis of blast injured veteran in LSU IRB Study # 7051:  Edward Fogarty, MD, Neuro-

 
radiologist, Chair, University of North Dakota School of Medicine, (701) 751-9579  40 
Treatments:  ½

 

of NBIRR Protocol
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Example of TBI impact assessment  in NFL Player

• NFL football player with 
concussion  

• Loss of about 2% of the 
fiber tracts in the region of 
the corpus callosum.    

Area of Tissue change Fibers passing through areas

Enlarged Fiber Tract showing fibers 
from concussive event

Courtesy Dr. Walter Schneider, 
U Pittsburgh [fMRI

 

photo]
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Typical Multiplace

 

Hyperbaric Chamber

Hyperbaric Medicine is approved for 13 indications and treatment

 

is reimbursed by all 
major third party payers including Medicare, Tricare

 

and the Veterans Administration.

Typical Monoplace

 

Hyperbaric Chamber

Hyperbaric oxygen therapy is the only non-hormonal treatment approved by the FDA for 
biologically repairing and regenerating human tissue.  

It is FDA-approved and effective for the treatment of 3 kinds of non-healing wounds.
It is currently FDA-approved as the primary treatment for 3 different kinds brain injuries:  

carbon monoxide poisoning, arterial gas embolism, and cerebral decompression sickness.

Hyperbaric Oxygen Therapy is not Black-Labeled by the FDA, as are many drugs currently 
being prescribed for post-traumatic stress disorder or traumatic brain injury.



NBIRR-01 Mild-Moderate TBI 18-65
 A National Brain Injury Rescue and Rehabilitation Project

 
A Multi-Center Study

• Approved for 1,000 patients 
with mTBI

 

and/or PTSD
– 20+ centers
– All receive HBOT

• ≥40 HBOT (N=22)
• 34 HBOT

– Early results 
encouraging

• Scores of persons Treated
– Blast Injured Veterans
– NFL &NHL Retired 

Players
– Brain Injured Police 

Officers
– Other Civilian TBIs

• All Tests DoD-Approved or 
Widely Accepted 
Standardized Measures

• Real Time Analysis Tools
• Preliminary Results:

– All participants have 
improved

– Most improved in every 
measure 

– Most improved 
substantially

– No participants worsened
– Results are durable
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NBIRR Study, see:  http://www.clinicaltrials.gov/ct2/show/NCT01105962



Preliminary Clinical Observations

• Every patient [>70] with TBI improves with 40 or 
more HBOT 1.5 treatments

• Patient Risk is Exceedingly Low
• Improvement is durable
• The earlier you treat, the better the result
• More severe TBI requires more HBOT
• HBOT reduces the need for medication
• PTSD associated with TBI (2/3 of military PTSD 

cases) improves with HBOT
• Ability to Return to Duty, Work or School is Restored 

for Vast Majority of Study Subjects
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Interim Results Summary

• All mood measures improve
• ANAM /performance scores improve
• Vital Signs Improve toward Pre-Injury Status
• HBOT recipients trend back to normal on cognitive, 

emotional and physical scales
• Suicidal thoughts reported to be greatly reduced or 

disappeared
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In Summary:
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• Most people with brain injuries from concussions can get much more thorough 
evaluations and treatments than are currently prescribed.
• New forms of treatment for brain injury exist that go way beyond waiting for “the 
tincture of time”

 

to work. 
• The process demands discipline on the part of the patient and the patient’s support 
network.
•Psychiatric, internal medicine and cognitive evaluations may be required to ensure 
that brain injury is the only condition to be treated.
• One potentially curative treatment is HBOT.
•Results may go faster or slower, depending on the diagnosis, the

 

time since injury 
and the dedication of the patient and the patient’s support network.



Center for Translational Medicine Team
Stephen N. Xenakis, M.D., Director

 
(BG, USA, ret.),  is 

a psychiatrist who served for 28 years in the United 
States Army as a medical corps officer. 

Robert Mozayeni, M.D., Chief Medical Officer, is  the 
President of the Translational Medicine Group. 

Robert L. Beckman, Ph.D., Chief Knowledge Officer
 

, 
is responsible for collecting, analyzing and reporting 

results of all studies and improving doctor-patient 
collaboration.
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Bethesda Hyperbaric Oxygen Therapy
Phone: 240.242.3432
Fax:    240.238.9877
Bethesdahbot.com

Center for Translational Medicine
6000 Executive Blvd, Suite 304

North Bethesda, MD  20852
Phone: 240.242.3432
Fax:    240.221.0441
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