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[bookmark: _GoBack]Among the most threatening trends in the modern sports medicine practice is the increased awareness of Chronic Traumatic Encephalopathy, also referred to as CTE. With millions of participants attracted either directly or indirectly to contact sports at all levels, youth leagues through professional arenas, the need to understand this condition has never been more obvious. CTE not only disrupts the physical health of the athletes but also the cognitive and emotional health of the individuals, in most instances, with disastrous results nearly impossible to trace back until several years later, the damage was already done.
Contact sports have seen a growing number of athletes experience pronounced and unexplained behavior changes, raising serious concerns in the sports medicine domain. These are changes historically attributed to Chronic Traumatic Encephalopathy, also known as CTE, which is a progressive disorder of the brain induced by repeated head injuries and aided by the dangerous accumulation of abnormal proteins in the brain. With the popularity of contact sports drawing millions of players on both amateur and professional levels, it has grown progressively important in the context of understanding this condition. The impact of CTE on physical, cognitive, and emotional health is severe and serious in nature, and the effects of repeated head impacts may manifest several years later. 
CTE is an ongoing neurodegenerative disorder, mainly related to recurrent head traumas experienced during contact sports. Makhoul et al. (2025) describe CTE as a progressive disorder that is mostly observed in athletes playing contact sports. This is important as it confirms that CTE is not a result of one devastating event but rather the cumulative effect of repeated trauma, that is, even the athletes who have never had a dramatic injury are at risk. The condition has been observed in football players, boxers, ice hockey players, and rugby athletes, among others.
At the biological level, CTE is precipitated by an excessive accumulation of proteins in the brain. According to the CDC (2024), CTE is associated with the accumulation of abnormal proteins that destroy brain tissue and cause brain cells to undergo cell death. The damage is permanent and progressive since once brain cells are lost, they cannot be replaced. Makhoul et al. (2025) also pinpoint phosphorylated tau protein as the initial cause that results in the formation of neurofibrillary tangles around small blood vessels in the brain. This biological fact indicates that even hits that are sub-concussive and do not produce any clear symptoms can be hazardous over a period due to the slow development of tau.
The issue of diagnosis of CTE is one of the most problematic in sports medicine today.  Makhoul et al. (2025) confirm that currently, the only way to confirm a CTE diagnosis is by examining the brain after death. This implies that no athlete can be given a definite diagnosis when still alive, and therefore, it is impossible to intervene at a definite treatment stage in case the disease is already underway. By relying on the symptoms history, neurological examinations, and imaging techniques like PET scans, physicians make informed assumptions, but these tests can only eliminate other conditions and not confirm CTE (Makhoul et al., 2025). A lack of a well-developed and in-life diagnostic instrument is one of the most significant voids in the existing sports medicine research.
The groups with prolonged exposure to repeated head impacts are most at risk. The group at the greatest risk are contact sport athletes, specifically the American football players, boxers, and ice hockey players. According to Makhoul et al (2025), neuropathological evidence of CTE has been documented in patients as young as 17 years old, showing that even athletes in their teenage years are not immune. At-risk populations also include military veterans and survivors of domestic violence (CDC, 2024). This expanded interpretation takes CTE out of a purely sport-related discourse to a broader issue of population health.
The lack of known cure and treatment of CTE makes prevention the most effective tool in use. According to the Korey Stringer Institute (n.d.), protective equipment used by athletes must comply with established safety standards, including a NOCSAE-certified football helmet. Although helmets are insufficient to prevent the risk of CTE, the report by Makhoul et al. (2025) indicates that since the introduction of the standards of NOCSAE, the number of fatalities decreased by 74%, and the number of severe head injuries dropped by 4.25 to 0.68 per 100,000 athletes. This statistic is a powerful illustration of how much equipment regulation can save lives, but also a very good indication that the lower-force repetitive impact that has been most closely linked to CTE is yet to be fully safeguarded by current equipment.
In addition to equipment, changes in rules and safer practice guidelines are significant. According to Makhoul et al. (2025), the key preventive measures identified include rule amendments and a decrease in full-contact time during practice. Similar points are made by the Korey Stringer Institute (n.d.), which additionally emphasizes the necessity to place rules on safety and have medical personnel present during practices and games. These recommendations are based on the understanding that CTE prevention needs the collective effort of equipment, rules, medical oversight, and athlete education.
In conclusion, CTE is a serious and irreversible brain disease posing a genuine threat to athletes at all levels. Its progression as a result of repetition of head trauma, in conjunction with the fact that no official in-life diagnosis can be made right now, makes prevention the cornerstone of any meaningful response. All coaches, athletic trainers, administrators, and even the athletes themselves contribute to the construction of safer sporting environments that diminish the cumulative head trauma that causes this devastating condition.
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