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Abstract

Professional boxing and mixed martial arts (MMA) are popular sports with high risk
for both acute and chronic traumatic brain injury (TBI). Acute catastrophic neurological
injuries include subdural hematoma (SDH), epidural hematoma (EDH), subarachnoid
hemorrhage (SAH), intracranial hemorrhage (ICH) and second-impact syndrome (SIS).
Late-life neuropsychologic sequelae of repeated brain injury include chronic traumatic
encephalopathy (CTE), dementia pugilistica, chronic post-concussion syndrome,
posttraumatic dementia, posttraumatic cognitive impairment, posttraumatic Parkinsonism
and chronic posttraumatic headache. Urgent measures are needed to ensure and maintain
the brain health of the combat sport athlete. In the commentary that follows, some of these
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measures are discussed.
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Research methods

A literature search including but not restricted to MEDLINE
(http://www.ncbi.nlm.nih.gov/pubmed/), Cochrane Reviews (http://
www.cochrane.org/reviews/) and non-indexed peer-reviewed articles
published in online medical journals was performed. Significant
studies/articles/information regarding brain health of the combat
sports athlete are lacking. Theoretical research method was employed
and most of the commentary guidelines are based on pertinent
publications and expertise and experience of the author having
provided ringside medical coverage over many years.

Combat sports such as professional boxing and MMA are popular
sports with high risk for both acute and chronic TBI. Unfortunately,
combatants have died in the ring or soon after the completion of a bout
usually due to an acute catastrophic neurological event such as an acute
SDH; which has been documented to be the most common cause of
boxing related mortality. Acute TBI is just the tip of the iceberg when
it comes to neurological injuries caused by combat sports. Hidden
under the surface and away from the eyes of the public and media are
the equally devastating chronic neurological sequelae of boxing and
MMA including but not limited to chronic posttraumatic headache,
chronic posttraumatic dizziness, posttraumatic cognitive impairment,
posttraumatic Parkinsonism, posttraumatic dementia, dementia
pugilistica, punch drunk syndrome, CTE and neuropsychological
sequelae such as mood, behavioral changes and depression.

At present there are no validated imaging or bio fluid (blood,
cerebrospinal fluid) biomarkers for concussion and many of the above
chronic neurological sequelae of boxing and MMA. In the absence

of biomarkers; prognostication of the brain health of a combat sports
athlete is inherently difficult. Most combatants undergo neuroimaging
at the time of applying for initial licensure to compete in combat
sports. This entails a magnetic resonance (MRI) scan of the brain
without contrast usually carried out on a 1.5 or 3 Tesla strength
magnet. In some countries and Commissions in the United States,
a computed tomography (CT) scan of the head is acceptable in lieu
of the MRI brain. 1 A recent cohort study assessing participants
from the Professional Fighters Brain Health Study (PFBHS) found
that the presence of cavum septum pellucidum (CSP) and cavum
vergae (CV) is associated with lower regional brain volumes and
cognitive performance. 2 Jordan et al reported CT scan findings in
388 active professional boxers. CT was normal in 93% and showed
“borderline” atrophy in 6%. Boxers with CSP were more likely to
have cerebral atrophy. 3 While neuroimaging prior to licensure helps
detect incidental clinically silent structural lesions with a high risk
of bleeding such as aneurysm, arteriovenous malformation, large
cavernoma, vein of Galen malformation and brain tumors, it does not
yield any useful information about the function of the brain. Hence
combining structural imaging with a functional study of the brain
such as a formal neurocognitive evaluation should be considered
at the time of initial licensure. Neurocognitive testing is a way to
measure brain function non-invasively. It uses paper-and-pencil tests
or computerized tests to assess important aspects of cognition such as
attention, memory (immediate recall, short-term, long-term, auditory,
visual), language, reaction time, perception and so on after factoring in
the IQ and formal education of the examinee. A formal neurocognitive
evaluation carried out by a qualified neuropsychologist is extremely
helpful to formally assess the function of the brain as well as the mind
and to grade/score it. The above test combo carried out at the time of
the initial licensure serves as the baseline against which future test
results are compared.

The average professional career of a combat sports athlete spans
10 years. During their active career most combatants fight on an
average 2-6 times per year. It is recommended that a combat sports
athlete undergo repeat MRI brain and neurocognitive evaluation

MOJ Sports Med. 2020;4(1):1-2.

”IIII Submit Manuscript | http://medcraveonline.com

@ @ @ ©2020 Nitin. This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits
oy NG unrestricted use, distribution, and build upon your work non-commercially.


http://www.ncbi.nlm.nih.gov/pubmed/
http://www.cochrane.org/reviews/
http://www.cochrane.org/reviews/
https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/mojsm.2020.04.00085&domain=pdf

Ensuring and maintaining brain health of the combat sport athlete

after every 3 years. If the MRI shows evidence of prior TBI such as
an area of encephalomalacia or gliosis, diffuse axonal injury, micro
hemorrhages and the neurocognitive scores show a demonstrable
decline, the combatant should be flagged. These combatants may need
further tests such as PET scan of the brain, an electroencephalogram
(EEG) and referral to a neurologist. On a case by case some may be
allowed to proceed with their career under close observation while
others may be counseled to hang up their gloves in order to prevent
further and at times irreversible brain damage.

The brain is like a muscle and needs to be exercised, nourished and
nurtured. The more it is exercised the stronger it becomes. Use it or lose
it has scientific validity. Combat sports athletes should be counseled
about brain health and how to build their cognitive reserve by doing
exercises such as crossword puzzles, playing chess, reading, writing,
listening to music or learning a new language or musical instrument.
Supplements such as magnesium oxide and vitamin B12 are generally
acknowledged to be brain healthy. A brain healthy Mediterranean diet
which entails cooking food in extra virgin olive oil, less of dairy, less
of red meat, more fish, more nuts should be promoted.

It is further recommended that the various sports commissions
in the United States and abroad and combat sport’s governing
bodies coordinate to assist with the setting up of an online central
neuroimaging and neurocognitive database so that neuroimaging and
neurocognitive data can be shared in the different countries where the
combatant may compete.

The above interventions shall help to maintain the brain health of
the combat sports athlete.
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