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Abstract

Traumatic brain injury (TBI), particularly of greater severity (i.e., moderate to
severe), has been identified as a risk factor for all-cause dementia and Parkinson's
disease, with risk for specific dementia subtypes being more variable. Among the
limited studies involving neuropathological (postmortem) confirmation, the
association between TBI and risk for neurodegenerative disease increases in
complexity, with polypathology often reported on examination. The
heterogeneous clinical and neuropathological outcomes associated with TBI are
likely reflective of the multifaceted postinjury acute and chronic processes that
may contribute to neurodegeneration. Acutely in TBI, axonal injury and disrupted
transport influences molecular mechanisms fundamental to the formation of
pathological proteins, such as amyloid- peptide and hyperphosphorylated tau.
These protein deposits may develop into amyloid-f plaques, hyperphosphorylated
tau-positive neurofibrillary tangles, and dystrophic neurites. These and other
characteristic neurodegenerative disease pathologies may then spread across
brain regions. The acute immune and neuroinflammatory response involves
alteration of microglia, astrocytes, oligodendrocytes, and endothelial cells; release
of downstream pro- and anti-inflammatory cytokines and chemokines; and
recruitment of peripheral immune cells. Although thought to be neuroprotective
and reparative initially, prolongation of these processes may promote
neurodegeneration. We review the evidence for TBI as a risk factor for
neurodegenerative disorders, including Alzheimer's dementia and Parkinson's
disease, in clinical and neuropathological studies. Further, we describe the
dynamic interactions between acute response to injury and chronic processes that
may be involved in TBI-related pathogenesis and progression of
neurodegeneration.
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