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Abstract

Chronic Traumatic Encephalopathy (CTE) is a progressive neurodegenerative disorder linked to repetitive head
trauma, commonly observed in athletes and individuals with a history of concussions. This comprehensive review aims
to elucidate the early onset and late symptoms of CTE in both youth and adult populations. We systematically analyze
existing literature on the pathophysiology, clinical manifestations, and diagnostic challenges associated with CTE. Early
onset symptoms of CTE often present as mood disturbances, cognitive impairments, and behavioral changes. These
initial manifestations can be subtle and may resemble other psychiatric or neurodegenerative conditions, complicating
early diagnosis. As the disease progresses, late-stage symptoms include severe cognitive decline, memory loss, and
motor dysfunction, which significantly impair daily living activities. The review discusses the current state of diagnostic
criteria, including neuroimaging and biomarker advancements, and highlights the need for improved early detection
methods. Additionally, we explore the impact of CTE on quality of life and propose potential strategies for management
and intervention. This review underscores the importance of ongoing research to better understand the onset,
progression, and management of CTE, with the goal of enhancing patient outcomes and preventive measures.
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Introduction

Chronic Traumatic Encephalopathy (CTE) is a progressive
neurodegenerative condition resulting from repetitive head trauma,
frequently observed in individuals with a history of multiple
concussions, such as athletes in contact sports, military personnel, and
those exposed to frequent head impacts. The disorder has garnered
increasing attention due to its association with significant cognitive,
emotional, and behavioral impairments, which can profoundly affect
the quality of life and functional independence of affected individuals.
CTE is characterized by the accumulation of hyperphosphorylated tau
protein in the brain, leading to neuroinflammation, neuronal damage,
and cognitive decline. Early studies primarily focused on the late-stage
manifestations of CTE, which include severe memory loss, executive
dysfunction, and motor impairment. However, emerging evidence
suggests that early onset symptoms can precede these more severe
outcomes, manifesting as mood disturbances, irritability, and subtle
cognitive impairments. Recognizing and understanding these early
signs are crucial for timely diagnosis and intervention [1].

The variability in symptom presentation between youth and adults
complicates the clinical understanding of CTE. In youth, symptoms
may be less pronounced or attributed to other developmental or
psychological issues, making early diagnosis challenging. In contrast,
adults with CTE may exhibit more pronounced cognitive and behavioral
symptoms, often linked to a history of repetitive trauma. Both early
onset and late symptoms of CTE across different age groups. By
synthesizing current research findings and clinical observations, we seek
to enhance understanding of the disease’s progression and underscore
the importance of early detection and management strategies. Through
this analysis, we hope to contribute to the development of improved
diagnostic criteria and intervention approaches, ultimately aiming to
mitigate the impact of CTE on affected individuals and their families

[2].

Background on chronic traumatic encephalopathy (CTE):

Chronic Traumatic Encephalopathy (CTE) is a neurodegenerative
disorder associated with repetitive head trauma, frequently observed
in individuals engaged in contact sports, military personnel, and
others exposed to frequent head impacts. The condition has gained
prominence due to its profound impact on cognitive, emotional, and
behavioral functions, significantly affecting the quality of life and daily
functioning of those affected.

Pathophysiology of CTE:

CTE is characterized by the accumulation of hyperphosphorylated
tau protein, which leads to neuroinflammation and neuronal damage.
This pathological process results in progressive cognitive decline and
various neuropsychiatric symptoms [3]. Early research focused on the
later stages of CTE, which manifest as severe memory impairment,
executive dysfunction, and motor disturbances.

Early onset symptoms and diagnostic challenges:

Recent studies highlight that early onset symptoms of CTE,
including mood disturbances, irritability, and subtle cognitive
impairments, may appear before more severe symptoms develop.
These early signs can be challenging to diagnose, as they may overlap
with other psychological or developmental issues, particularly in
youth. Understanding these early manifestations is crucial for timely
intervention.
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Variability between youth and adults:

The presentation of CTE symptoms can vary significantly
between youth and adults. In youth, early symptoms may be subtle
or misattributed to normal developmental changes, making early
diagnosis difficult. In contrast, adults may present with more
pronounced cognitive and behavioral symptoms, which are often
directly linked to their history of repetitive trauma [4].

Objective of the review:

This review aims to provide a comprehensive examination of both
early onset and late symptoms of CTE across different age groups. By
integrating current research and clinical observations, this review seeks
to enhance understanding of the disease’s progression and emphasize
the importance of early detection and intervention. Our goal is to
contribute to the development of improved diagnostic criteria and
management strategies to mitigate the impact of CTE on affected
individuals and their families [5].

Result and Discussion

Early onset symptoms:

The review of the literature reveals that early onset symptoms
of CTE, such as mood disturbances, irritability, and mild cognitive
impairments, are increasingly recognized in both youth and adult
populations. These symptoms often manifest as changes in behavior
and emotional regulation, including increased aggression, depression,
and anxiety. Studies indicate that these early signs may precede more
severe manifestations of the disease by several years, making them
crucial for early diagnosis and intervention [6].

Late symptoms and disease progression:

In the late stages of CTE, symptoms become more pronounced and
debilitating. Cognitive impairments escalate to severe memory loss,
executive dysfunction, and impaired judgment. Behavioral symptoms
may include significant personality changes, increased aggression, and
severe mood disorders. Motor symptoms such as tremors and gait
disturbances also become more apparent. The progression from early
symptoms to late-stage manifestations varies between individuals but
generally follows a pattern of increasing severity over time [7].

Variability in symptom presentation:

The review highlights that symptom presentation can vary
significantly between youth and adults. In youth, early symptoms are
often less pronounced and may be misattributed to other developmental
or psychological issues. Adult individuals with a history of repetitive
head trauma may experience more noticeable cognitive and behavioral
changes, which are often linked directly to their trauma history. This
variability underscores the need for age-specific diagnostic approaches
and management strategies [8].

Diagnostic approaches and challenges:

Current diagnostic criteria for CTE include neuroimaging
techniques and post-mortem analysis. However, early diagnosis
remains challenging due to the overlap of early symptoms with other
mental health disorders and the lack of definitive biomarkers. Advances
in neuroimaging and the identification of potential biomarkers are
promising but still in developmental stages. Effective diagnosis often
relies on comprehensive clinical evaluations and detailed patient
histories.

Discussion
Importance of early detection:

The identification of early onset symptoms is critical for the
timely management of CTE. Early intervention may help slow disease
progression and improve the quality of life for affected individuals.
Given the potential overlap of early symptoms with other conditions,
increased awareness among healthcare providers and the development
of more sensitive diagnostic tools are essential [9].

Implications for management and treatment:

The progression from early to late-stage symptoms necessitates
a multi-faceted management approach. This includes not only
symptomatic treatment but also strategies to address underlying
neurodegenerative processes. Current treatment options focus on
managing symptoms, but further research is needed to develop
interventions that can modify the disease course.

Need for further research:

The review underscores the need for continued research into
the pathophysiology of CTE and the development of reliable early
diagnostic tools. Longitudinal studies tracking individuals with a
history of repetitive head trauma are crucial for understanding the
disease’s progression and improving prevention strategies [10].

Conclusion

This comprehensive review highlights the complex nature of CTE,
with significant variations in symptom presentation between youth
and adults. Early onset symptoms, though less recognized, are crucial
for timely diagnosis and intervention. Advancements in diagnostic
techniques and a deeper understanding of the disease’s progression are
essential for improving outcomes for individuals affected by CTE.
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