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F
irst described as dementia pugilistica in boxers, chronic traumatic encephalopathy
(CTE) is associated with repeated head injury and has received much attention after
several high-profile National Football League cases.1 Recent work suggests that both
the nature of potential predisposing trauma and the clinical spectrum of CTE may

be broader than previously recognized.1–3 We report a case of CTE presenting as Alzheimer-
like dementia in a war reporter with a history of prolonged proximity to shelling but no acute
head trauma.

Case description
A 77-year-old retired war journalist presented to our clinic with cognitive and memory com-
plaints. Seven years prior he had developed apathy and navigational difficulties, initially attrib-
uted to recent leuprolide therapy for prostate cancer. In the following years, he had a slow
progression of short-term memory deficits, anxiety, impulsivity in managing his finances,
and increased alcohol intake. He was diagnosed with clinically probable Alzheimer disease
(AD) at an outside clinic and started on donepezil, memantine, and escitalopram at age 75,
which his wife felt provided substantial benefit.

At the time he presented, he met criteria for enrollment in clinical trials of anti-amyloid ther-
apy for AD4 and received bapineuzamab. He had stopped driving due to navigational diffi-
culties, needed prompting to wash and groom himself, and assisted with only simple
household tasks. He had begun craving sweet foods. In his early 80s, he began to tell stories
repeatedly and wake disoriented late at night. He died at age 84 after a myocardial infarction.

While covering one conflict, he lost most of his hearing on one side from proximity to shel-
ling and mortar fire, with residual tinnitus. He had no concussion, head injury, loss of con-
sciousness, or chemical exposures per his wife. He had a single car accident in his 30s
wherein he rear-ended another car; he had no loss of consciousness or residual symptoms.

Practical
Implications
Chronic traumatic encephalopa-
thy should be considered in older
patients with a history of remote
or indirect head trauma and late-
life dementia, with atypical clinical
features serving as a useful clue.
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His medical history was noncontributory. His mother, 2 sisters, and a paternal cousin had been
diagnosed with late-onset AD.

At age 77, neurologic examination showed only mild right-sided bradykinesia and
retropulsion. Neuropsychological testing revealed difficulties with executive function, visual
more than verbal memory, and spatial reasoning. Imaging showed predominantly left-sided
temporal and bilateral dorsal frontoparietal atrophy (figure 1). Genetic testing showed APOE
status of e2/e4.

Postmortem assessment was consistent with CTE, showing tau deposition concentrated in
superficial layers of cortex, with highest density in inferior temporal gyrus, amygdala, hippo-
campus, and insula. In areas of milder tau deposition (e.g., angular gyrus), tau was seen specif-
ically in the depths of sulci. TAR DNA-binding protein 43 (TDP-43) inclusions were seen in a
similar distribution. Neuritic plaques were frequent in frontal and anterior temporal cortices
but scarce in posterior cortices. Diffuse axonal injury was seen in the white matter, particularly
frontally (figure 2). AD pathologic changes were graded as intermediate (A1, B2, C3)5; there
was no a-synuclein pathology.

DISCUSSION
Here we present a case of an older man with clinical AD with atypical features evolving late in
his illness and underlying primary CTE. CTE is associated with repeated head trauma in ath-
letic, military, and other settings.1 Most cases feature personality disturbances followed by
cognitive deficits and parkinsonism, but CTE may have a predominantly cognitive presen-
tation, especially in older individuals.6 Evidence suggests that different forms of head trauma,
including blast exposure, can result in CTE3; this is the first case without associated direct
head trauma in our group’s experience and highlights the importance of considering CTE in
similar circumstances. This case broadens the clinical phenotype of CTE: the patient was

Figure 1 MRI of the brain showing left-sided temporal and bilateral dorsal frontoparietal atrophy

Sagittal magnetization-prepared rapid gradient-echo (A) and axial fluid-attenuated inversion recovery (B) images demonstrate predominantly left-sided at-
rophy of the temporal poles, mesial temporal lobes, and insulae with more moderate generalized dorsal temporoparietal atrophy, which is relatively sym-
metric. There is a moderate amount of white matter disease in the centrum semiovale in a typical vascular distribution as well as a small lacune in the left
posterior frontal white matter.
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asymptomatic for 35 years following his closest proximity to shelling and presented with a
late-onset AD phenotype. Notably, his illness progressed more slowly than expected for AD,
and he had late atypical features such as sweet cravings and poor hygiene characteristic of
frontotemporal cortical involvement.

Figure 2 Postmortem assessment consistent with CTE

(A) Inferior view of the brain (fresh weight: 1,237 g). Note the atrophy of mesial temporal structures, greater on the left (arrow). Despite severe atherosclerosis of
the circle of Willis, the brain was free of macroscopic vascular injuries. No signs of chronic hemorrhage were seen. (B–F) Immunohistochemistry against phos-
phorylated tau (p-tau) (CP-13, 1:500, gift of Peter Davies, NY). P-tau deposition surrounding small vessels was conspicuous, as seen in the anterior cingulate
cortex (B) and inferior temporal gyrus (C), and suggestive of chronic traumatic encephalopathy (CTE). (D) The inferior temporal gyrus showed abundant tau
deposition in neurons and glia. However, atypically for Alzheimer disease (AD), neurofibrillary tangles were concentrated in the superficial layers (E), with largely
glial pathology and treads populating cortical layers V and VI (F). Tau pathology was abundant in frontal and anterior temporal cortices and brainstem nuclei,
whereas posterior temporal, parietal, and occipital cortices were largely devoid of tau inclusions. (G–I) Immunohistochemistry against b-amyloid (4G8, 1:5,000,
Signet Pathology Systems, Dedham, MA). Diffuse axonal injury was seen in subcortical white matter, including the anterior cingulate cortex (G). This is
classically seen in acute traumatic brain injury but can linger in some cases of CTE. Frequent neuritic plaques populated the medial frontal gyrus (H) and
other frontal and anterior temporal cortices, but scant plaques, at most, were seen in angular gyrus (I), superior temporal gyrus, and striate cortex. This regional
plaque distribution is atypical for AD and has not been observed after treatment with b-amyloid–lowering therapy. (J) Hippocampus stained for hematoxylin and
eosin. Note the abrupt loss of neurons between CA2 and CA1, characteristic of hippocampal sclerosis. (K, L) Immunohistochemistry against TAR DNA-binding
protein 43 (TDP-43) (1:500, Proteintech, Chicago, IL). TDP-43 inclusions were found in inferior temporal gyrus, amygdala (K), hippocampal formation, and
midbrain. These inclusions were mostly cytoplasmatic (arrows in K) and assumed a round or crescent shape but were granular at times. (L) Substantia nigra
showing TDP-43 inclusions. The arrow points to a skein-like inclusion. TDP-43 and tau pathology in the substantia nigra could explain the parkinsonism in this
case despite the lack of a-synuclein pathology. Scale bars: A: 1 cm; B, C, D, H, I: 100 mm; C, E, F, L: 10 mm; G, J, K: 50 mm.
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A characteristic tauopathy is found in all CTE cases.7 AD-type pathology could partially
explain our patient’s dementia, although the pattern of neuritic plaque burden, with heavier
deposition frontally and mild to no deposition posteriorly, is unusual. In fact, recent work
raises the question of whether CTE is better described as a polyproteinopathy, including
TDP-43 and b-amyloid deposition, especially in older patients with a longer interval between
traumatic brain injury and death.1,2 The atypical b-amyloid distribution could be a conse-
quence of bapineuzumab therapy. However, regional amyloid cleaning has yet to be reported
in similar cases.4
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