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Introduction
As the global population continues to age, the prevalence of 

age-related neurodegenerative diseases, including Alzheimer’s 
disease, vascular dementia, and general cognitive decline, has risen 
significantly. Increasing evidence suggests that oral health, specifically 
tooth loss, may have a profound impact on brain health, contributing 
to neurodegeneration and brain atrophy in aging adults. Tooth loss, 
often a result of periodontal disease, trauma, or decay, is associated 
with a variety of systemic effects, some of which may influence the 
brain. This article explores the longitudinal impact of tooth loss on 
neurodegeneration and brain atrophy, providing insights into the 
potential mechanisms underlying these associations and highlighting 
the importance of maintaining oral health as part of a broader strategy 
to protect cognitive function in older adults [1-4].

Tooth Loss and Systemic Health
Tooth loss, particularly in older adults, is not merely a cosmetic or 

functional issue, but a potential risk factor for broader health concerns. 
The loss of teeth often leads to difficulties in chewing, changes in 
diet, and reduced nutrient intake, which may impact overall health. 
In addition to these physical consequences, the loss of teeth is also 
associated with an increase in systemic inflammation, often stemming 
from underlying periodontal disease. Chronic inflammation is a well-
documented risk factor for a variety of health conditions, including 
cardiovascular diseases and neurodegenerative disorders [5].

In terms of cognitive function, tooth loss can be viewed as a marker 
of long-term oral disease or a consequence of the broader inflammatory 
environment in the body. The direct and indirect impacts of tooth 
loss on brain health may involve altered neural pathways, changes in 
cognitive reserve, and an increased burden of inflammation that could 
accelerate neurodegenerative processes.

Neurodegeneration and Brain Atrophy in Aging
Neurodegeneration, characterized by the progressive loss of neurons 

and their connections in the brain, is the hallmark of several age-related 
cognitive disorders. One of the key features of neurodegeneration 
is brain atrophy, a condition in which brain tissue shrinks over time, 
leading to cognitive decline. The processes that drive brain atrophy 
are complex and multifactorial, involving genetic, environmental, and 
lifestyle factors.

Brain atrophy is commonly observed in conditions such as 
Alzheimer’s disease, where the hippocampus and other critical regions 
involved in memory and cognition are particularly vulnerable. Other 
forms of neurodegeneration, including vascular dementia, also exhibit 
brain atrophy due to reduced blood flow and ischemic damage. The 
decline in brain volume over time is often linked to the accumulation 
of amyloid plaques, neurofibrillary tangles, and vascular damage [6].

The impact of tooth loss on brain atrophy and neurodegeneration 
is an emerging area of research. While the relationship between oral 
health and brain health is still being explored, several longitudinal 

studies suggest that the loss of teeth may correlate with changes in brain 
structure and function, including accelerated brain atrophy and the 
early onset of cognitive decline.

The Mechanisms Linking Tooth Loss and Neurodegeneration
The association between tooth loss and neurodegeneration 

likely involves several interconnected mechanisms, with systemic 
inflammation playing a central role. Periodontal disease, which 
is a leading cause of tooth loss, triggers a chronic inflammatory 
response in the oral cavity. Bacterial pathogens in the mouth, such 
as Porphyromonas gingivalis and Fusobacterial nucleatum, release 
inflammatory mediators that can enter the bloodstream through 
ulcerated gum tissues, resulting in systemic inflammation [7, 8].

Once in the circulation, these inflammatory mediators can travel 
to the brain, where they activate microglia, the immune cells of the 
central nervous system. Chronic activation of microglia contributes 
to neuroinflammation, a key factor in neurodegenerative diseases 
like Alzheimer’s disease. Inflammation in the brain accelerates the 
accumulation of amyloid-beta plaques and tau tangles, leading to 
neuronal damage and brain atrophy.

Furthermore, tooth loss can lead to changes in brain function and 
structure through the impact it has on sensory input. Teeth play an 
important role in sensory stimulation during activities such as chewing. 
Loss of teeth can alter chewing patterns and reduce the sensory input 
to the brain, potentially affecting the neural circuits that are involved 
in cognition and memory. This reduction in sensory input could 
exacerbate brain atrophy and cognitive decline over time.

Longitudinal Studies on Tooth Loss and Brain Atrophy
Several longitudinal studies have begun to explore the relationship 

between tooth loss and brain atrophy. These studies suggest that 
tooth loss may be associated with an increased rate of brain volume 
reduction, particularly in areas of the brain involved in memory 
and cognitive function, such as the hippocampus. The loss of teeth, 
especially in individuals with extensive tooth loss, may be a risk factor 
for accelerated brain atrophy, potentially due to the combined effects of 
oral infections, inflammation, and altered sensory input.
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In one study, elderly individuals with significant tooth loss were 
found to exhibit a faster decline in cognitive function compared to 
those with a full set of teeth. Additionally, brain imaging data showed 
a greater rate of atrophy in the hippocampus among individuals with 
extensive tooth loss. These findings suggest that tooth loss, especially 
when associated with periodontal disease, may contribute to an 
increased burden on the brain, leading to structural changes that 
accelerate cognitive decline [9, 10].

Implications for Preventive Strategies
The relationship between tooth loss and neurodegeneration 

highlights the importance of oral health in the context of aging and 
cognitive function. Maintaining a healthy set of teeth and addressing 
periodontal disease early in life may play a crucial role in preserving 
brain health in older adults. Regular dental check-ups, proper oral 
hygiene, and timely interventions for gum disease are essential for 
preventing tooth loss and the associated systemic inflammation that 
could impact brain function.

Additionally, restoring tooth function through prosthetics, such 
as dentures or implants, may help reduce the sensory and functional 
deficits caused by tooth loss. Although the benefits of such interventions 
on brain health are still under investigation, restoring oral function may 
improve quality of life and potentially slow the progression of cognitive 
decline by maintaining better overall health and reducing the burden 
of inflammation.

Conclusion
The longitudinal impact of tooth loss on neurodegeneration and 

brain atrophy in aging adults underscores the complex relationship 
between oral health and cognitive function. While the mechanisms 
connecting tooth loss to brain health remain an area of active research, it 
is clear that periodontal disease, tooth loss, and systemic inflammation 
may play a significant role in the progression of neurodegenerative 
diseases. Addressing tooth loss through early intervention, maintaining 
good oral hygiene, and promoting the restoration of oral function may 

have far-reaching benefits for brain health and cognitive preservation 
in aging individuals. Continued research is needed to further elucidate 
these mechanisms and develop targeted strategies to protect the aging 
brain through the maintenance of oral health.
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