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WHAT IS CTE?

Chronic traumatic encephalopathy (CTE) is the term used to describe a specific pattern of microscopic changes in the
brain. However, there are many disagreements surrounding CTE within the scientific community. Some researchers
have suggested that CTE is unique and associated with subconcussive blows to the head! or concussions? while others
suggest that CTE is not unique®*, has been found in people with other medical conditions®, and does not meet criteria
to be called a disease®’. Because there are so many unknowns related to CTE, the scientific community continues to
work toward a better understanding of how head impacts (both number and severity) and other possible factors are
associated with the development of CTE.

HOW IS CTE DIAGNOSED?

There is no current test for CTE in the living. It can only be diagnhosed at autopsy after a person is deceased.

The National Institutes of Health (NIH) sponsored the “First Consensus Workshop on CTE”® in order to create
agreed-upon diagnostic criteria which resulted in only one finding specific to CTE—*“an accumulation of abnormal
hyperphosphorylated tau (p-tau) in neurons and astroglia distributed around small blood vessels at the depths of
cortical sulci and in an irregular pattern.” Seven additional features were considered supportive of CTE but were
not sufficient to make a diagnosis. When CTE is suspected in a living person, a thorough medical and psychological
examination may be used to rule out other potential causes of symptoms.

WHAT ARE SUBCONCUSSIVE HEAD IMPACTS OR BLOWS?

Subconcussive head impacts or blows have been described as hits to the head that do not reach the threshold of
a concussion and do not cause an alteration or loss of consciousness or loss of memory for the injury event. The
scientific community is still working to define the standard of a subconcussive blow.

WHAT ARE THE SYMPTOMS OF CTE?

Within the scientific literature, there have been several attempts to describe a clinical syndrome, or group of
symptoms, for CTE which include memory loss, impaired judgement, impulse control problems, aggression, depression,
anxiety, suicidality, parkinsonism, and eventually progressive dementia®°. However, there is no recognized syndrome
that is unique to CTE and these symptoms may be the result of other potentially treatable conditions.
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HOW COMMON IS CTE?

Little is currently known about how many people may have CTE. The current literature on CTE is based primarily on
small samples of symptomatic individuals who experienced subconcussive blows or concussions over many years
and who later donated their brains for research®. These samples may not be typical of the entire group of individuals
who have experienced repeated subconcussive blows. Furthermore, recent developments suggest that CTE may have
been misdiagnosed in several of the world’s brain banks and the microscopic findings may have been due to other
age-related tauopathies!t. Research that follows a representative group of individuals with exposure to repeated
subconcussive blows, not only those who express symptoms, over time is required to better understand the relative
risk of CTE and how widespread it is.

IS CTE A NEW DISEASE?

CTE has been known by various names such as “Punch Drunk Syndrome™? and “Dementia Pugilistica”*® and
discussed within the medical literature since the early 1900s*2. It was primarily associated with boxers until 2005
following a case study of former NFL player Mike Webster!4. Since 2005, media exposure and the scientific literature
greatly expanded?®®, but much work remains to be done for researchers to gain a firm understanding about the nature,
cause, prevalence (number of people who have it), diagnostic criteria, co-occurring conditions, or possible treatments.

CAN CTE BE DIAGNOSED IN LIVING PERSONS?

Doctors cannot currently diagnose CTE in a living person. There are investigations underway to identify PET
radioligands (signaling molecules) that could be used to detect tau deposition in the brain in living persons using brain
imaging. However, these efforts remain in the experimental phase, and much work is needed before an accurate and
reliable solution is available in clinical settings?®.

WHERE CAN | GET MORE INFORMATION?

Please view a current research review information paper that describes what is and is not known about CTE in the
research section of the Traumatic Brain Injury Center of Excellence’s website: Health.mil/TBIResearch.

REFERENCES
1. Mckee AC, Cantu RC, Nowinski CJ, et al. Chronic Traumatic Encephalopathy in Athletes: Progressive Tauopathy After Repetitive Head Injury. J Neuropathol Exp Neurol. 2009;68(7):709-735.
2. Omalu B. Chronic traumatic encephalopathy. In: Concussion. ; 2012. doi:10.1159/000358761

3. Iverson GL, Gardner AJ, Shultz SR, et al. Chronic traumatic encephalopathy neuropathology might not be inexorably progressive or unique to repetitive neurotrauma. Brain.
2019;142(12):3672-3693. doi:10.1093/brain/awz286

4. PuvennaV, Engeler M, Banjara M, et al. Is phosphorylated tau unique to chronic traumatic encephalopathy? Phosphorylated tau in epileptic brain and chronic traumatic encephalopathy.
Brain Res. 2016;1630:225-240. doi:10.1016/j.brainres.2015.11.007

5. Iverson GL, Luoto TM, Karhunen PJ, Castellani RJ. Mild Chronic Traumatic Encephalopathy Neuropathology in People With No Known Participation in Contact Sports or History of Repetitive
Neurotrauma. J Neuropathol Exp Neurol. 2019;78(7):615-625. doi:10.1093/jnen/nlz045

Randolph C. Is Chronic Traumatic Encephalopathy a Real Disease? Curr Sports Med Rep. 2014;13(1):33-37. www.acsm-csmr.org. Accessed April 22, 2020.

7. neuropsychology CR-A of clinical, 2018 undefined. Chronic traumatic encephalopathy is not a real disease. academic.oup.com. https://academic.oup.com/acn/article-
abstract/33/5/644/5087832. Accessed April 22, 2020.

8. McKee AC, Cairns NJ, Dickson DW, et al. The first NINDS/NIBIB consensus meeting to define neuropathological criteria for the diagnosis of chronic traumatic encephalopathy. Acta
Neuropathol. 2016;131(1):75-86. doi:10.1007/s00401-015-1515-z

9. Mckee AC, Stein T, Nowinski C, et al. The spectrum of disease in chronic traumatic encephalopathy. Brain. 2013;136(1):43-64.

10. Stern RA, Riley DO, Daneshvar DH, Nowinski CJ, Cantu RC, McKee AC. Long-term Consequences of Repetitive Brain Trauma: Chronic Traumatic Encephalopathy. PM R. 2011;3(10 SUPPL.
2):S460-S467. doi:10.1016/j.pmrj.2011.08.008

11. Iverson GL, Keene CD, Perry G, Castellani RJ. The Need to Separate Chronic Traumatic Encephalopathy Neuropathology from Clinical Features. J Alzheimer’s Dis. 2018. doi:10.3233/
JAD-170654

12. Martland HS. Punch drunk. J Am Med Assoc. 1928. d0i:10.1001/jama.1928.02700150029009
13. Millspaugh JA. Dementia pugilistica. US Nav Med Bull. 1937;35(297):e303.

14. Omalu BI, DeKosky ST, Minster RL, Kamboh MI, Hamilton RL, Wecht CH. Chronic traumatic encephalopathy in a National Football League player. Neurosurgery. 2005. doi:10.1227/01.
NEU.0000163407.92769.ED

15. Smith DH, Johnson VE, Trojanowski JQ, Stewart W. Chronic traumatic encephalopathy — confusion and controversies. Nat Rev Neurol. 2019. doi:10.1038/541582-018-0114-8
16. Ayubcha C, Al-zaghal A, ... TW-J of N, 2019 U. Emerging Tracers in the Assessment of TBI and CTE with PET. Soc Nucl Med. 2019;60(supplement 1):1120.
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