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To the Editors

Delusional misidentification syndrome is a group of delusion-
al disorders in which a patient consistently believes that persons, 
places, objects or events have been altered [1]. Capgras syndrome 
is one of the presentations of delusional misidentification syn-
drome characterised by the recurrent and transient belief that 
a person, usually the spouse or a sibling, has been replaced by an 
imposter [2]. As with other forms of delusional misidentification 
syndrome, Capgras syndrome is associated with various disorders 
including psychiatric diseases (e.g. schizophrenia, schizoaffective 
disorder, depression), epilepsy, stroke, and neurodegenerative 
disorders such as Alzheimer’s Disease (AD), Parkinson’s Disease 
(PD), and dementia with Lewy bodies (DLB) [2]. DLB is patho-
logically categorised as Lewy body disease characterised by Lewy 
bodies and Lewy neurites composed of aggregated α-synuclein in 
neurons [3]. Typical clinical features of DLB include dementia, 
fluctuating cognition, visual hallucinations, REM sleep behaviour 
disorder (RBD), and parkinsonism [3]. A subset of patients also 
develop Capgras syndrome [4], but any association between 
Capgras syndrome and α-synuclein pathology remains unclear. 
In this letter, we describe the clinicopathological findings of 
a patient with DLB who developed Capgras syndrome.

The patient was a 74-year-old Caucasian woman with a 13-year  
history of formal education. She had no family history of par-
kinsonism or dementia. At the age of 63 years, she presented 
with a right foot tremor, cognitive decline with marked fluc-
tuations, and RBD. One year later, she was diagnosed with PD 
and treated with pramipexole, without benefit. She developed 
unthreatening visual hallucinations, which were resolved 

after the discontinuation of pramipexole. She was started on 
carbidopa/levodopa, which improved her tremor. At the age 
of 67 years, she developed anxiety, depression, and Capgras 
syndrome. She was angry and irritable towards her husband 
and talked to him in the third person (as Mister). One year 
later, she was started on donepezil hydrochloride for her cog-
nitive impairment with fluctuations, characterised by deficits 
in orientation, memory, and word-finding ability. She also 
manifested reduplicative paramnesia with several instances 
in which she thought her home was “not her real home” and 
more frequent manifestations of Capgras phenomena, specif-
ically that her husband was not her real husband. She began 
treatment with quetiapine fumarate, but this did not improve 
the reduplicative phenomenon. On neurological examination, 
she had asymmetric rest tremor in her right hand, mild rigidity, 
and bradykinesia. Her postural stability was preserved, but her 
gait was slow and shuffling, with reduced arm swing. 

Neuropsychological testing at the age of 67 years revealed 
a slow processing speed and impairments in divided attention, 
executive functions, and memory, consistent with mild cognitive 
impairment. Visuospatial function was preserved. She scored 
135/144 on the Mattis Dementia Rating Scale. Since quetiapine 
fumarate was of no assistance, and pimavanserin had become 
available on the market, she was placed on this medication, 
but with an only minimal and transient improvement in her 
Capgras syndrome. Donepezil hydrochloride was discontinued, 
and she was treated with a combination therapy of rivastigmine 
and memantine hydrochloride, again without significant im-
provement. Her depression was treated with sertraline. None of 
these therapies were of any benefit for her Capgras syndrome.
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Based on her dementia with fluctuations, RBD, and parkin-
sonism, she was diagnosed with probable DLB according to the 
consensus criteria [3]. She lived in a nursing home for the last 
four years of her life. Her Capgras features were later directed 
towards caregivers rather than her husband. She had significant 
fluctuations in motor and cognitive performance. On neurological 
examination at the age of 74 years (6 months prior to her demise), 
she was in a wheelchair and had a dystonic posture in her left hand 
and foot. She needed full assistance in all daily living functions.

A brain autopsy was performed after obtaining the con-
sent of next of kin. The fixed left hemibrain weighed 450 g. 
Macroscopic findings revealed mild cortical atrophy over 
the convexity. The frontal and temporal horns of the lateral 
ventricle were moderately dilated. The cortical grey mantle 
and cerebral white matter showed no unusual features. The 
hippocampal formation and amygdala had mild atrophy. The 
substantia nigra and the locus coeruleus had decreased pig-
mentation. The cerebellar sections showed no unusual features. 

With thioflavin S fluorescent microscopy, many senile 
plaques and sparse neurofibrillary tangles (NFT) were detected 

in the neocortex. Most senile plaques were non-neuritic and 
diffuse amyloid deposits. Only a few of the senile plaques had 
dense amyloid cores. Only a few NFT were present in Sommer’s 
sector, and a few senile plaques were present in the pyramidal 
layer and in the molecular layer of the dentate fascia. These find-
ings were consistent with Braak NFT stage IV and Thal amyloid 
phase 3. The neocortex had no significant neuronal loss and 
gliosis on haematoxylin and eosin stains, but there was a spon-
giform change in the temporal and limbic cortices (Fig. 1A).  
The hippocampus had normal neuronal populations. There was 
also spongiform change in the amygdala. The basal nucleus of 
Meynert had marked neuronal loss, with gliosis and vacuola-
tion. The substantia nigra had a moderate-to-marked neuronal 
loss with extraneuronal neuromelanin and pigment-spheroid 
degeneration in the pars reticularis (Fig. 1B). Lewy bodies 
were frequent in residual neurons. The locus coeruleus had 
a moderate neuronal loss. 

Immunohistochemistry for α-synuclein (NACP, rabbit 
polyclonal, Mayo Clinic antibody) revealed abundant cortical 
Lewy bodies and Lewy neurites in the limbic and paralimbic 

Figure 1. Histopathological findings. Haematoxylin and eosin (H&E) stained sections (A–B) and immunohistochemistry for α-synuclein 
(C–H). Spongiform change is visible on H&E sections of entorhinal cortex (A). Substantia nigra has severe neuronal loss and gliosis with 
extracellular neuromelanin pigment (B). Abundant Lewy bodies and neurites are present in middle frontal gyrus (C), superior temporal gyrus 
(D), inferior parietal gyrus (E), cingulate gyrus (F), amygdala (G), and substantia nigra (H). Scale bars: 200 μm in A; 100 μm in B–H
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cortices, as well as other cortices (Fig. 1C–F). Many Lewy neu-
rites were detected in the CA2/3 region of the hippocampus. 
Marked Lewy-related pathology was also present in the end-
plate of the hippocampus and the subiculum, as well as the ba-
sal forebrain, hypothalamus, and amygdala (Fig. 1G). A mod-
erate number of α-synuclein-positive spheroids were present 
in the globus pallidus, and many dot-like and curvilinear 
Lewy neurites were present in the putamen. Lewy bodies and 
Lewy neurites were frequent in the substantia nigra (Fig. 1H),  
raphe nuclei, mesopontine tegmentum, locus coeruleus, dorsal 
motor nucleus of the vagus, glossopharyngeal nucleus, and 
medullary tegmentum. Based on these findings, neuropatho-
logical diagnoses of diffuse neocortical type Lewy body disease 
and early AD were made. 

Capgras syndrome is not specific to Lewy body disease. The 
prevalence of Capgras syndrome in AD has been reported to be 
6-13% [5–7]. In a series of 47 patients with Capgras syndrome, 
Josephs found that 38 patients (81%) had a neurodegenerative 
disease, most commonly Lewy body disease, followed by AD [4]. 
Josephs found that Capgras syndrome occurred a mean of eight 
years after the onset of parkinsonism, by which time all patients 
also had dementia and visual hallucinations. Our patient devel-
oped Capgras syndrome four years after the onset of parkinson-
ism, when she already had dementia with visual hallucinations. 

These findings indicate that Capgras syndrome is probably 
associated with cortical involvement of Lewy body pathology. 
A possible association of dopamine-enhancing medications has 
been reported [8], but we did not find a clear correlation be-
tween the onset of Capgras syndrome and the dose of levodopa 
in our patient. In another study, Ferman et al. reported that the 
greater the Lewy body burden in the neocortex (particularly the 
frontal cortex), the earlier the onset of Capgras syndrome [9]. 
Given that our patient also had mild AD, this pathology may 
also relate to Capgras syndrome. Darby et al. investigated 17 pa-
tients with Capgras syndrome based on antemortem imaging 
studies and provided neuroanatomical correlates for impaired 
familiarity perception (left retrosplenial cortex) and belief 
evaluation (right frontal cortex) [10]. Lewy-related pathology 
and associated neurodegeneration in these brain regions may 
be associated with Capgras syndrome in Lewy body disease. 

A limitation here is that only the left hemibrain was evalu-
ated (the right half was frozen). We were not able to determine 
the role of right hemisphere pathology in her Capgras syn-
drome, although the right frontal cortex has been considered 
a significant region in Capgras syndrome [1, 10]. 

Further postmortem studies on Capgras syndrome are 
warranted to elucidate further clinicopathological correlations. 
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