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Abstract

Delusional misidentification, a rare syndrome in which a patient displays persistent delusional mis-
identification of individuals or objects, occurs in several types of dementia. However, the pathology
of delusional misidentification is still unclear, and there was no data pertaining to striate-frontal
projection. Here, we report a case of delusional misidentification following frontotemporal
dementia in which complex striate-frontal and some specific frontal gyrus dysfunction were
observed. In our presented case, delusional misidentification progressed following frontal atrophy.
Believing that her actual daughter had been replaced by her niece, her symptoms of delusional mis-
identification and frontal atrophy progressed in the short term, and social arrangement was neces-
sary three months after the onset. There were no abnormal neurological findings including
parkinsonism and general cognitive function test scores were preserved. Validated by dopamine
transporter single-photon emission computed tomography, right unilateral striatal uptake
decreased significantly without parkinsonism or Parkinson’s disease. In addition, of specific con-
cern, functional magnetic resonance images showed left opercular inferior frontal gyrus and
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right superior frontal gyrus dysfunctions. Our case study highlights complex striate-frontal projec-
tion and specific frontal gyrus dysfunctions associated with the pathology of delusional misidenti-
fication syndrome.
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striate-frontal

Introduction

Delusional misidentification is a class of syndrome in which a patient displays persistent
delusional misidentification of individuals or objects." Delusional misidentification
occurs not only in psychosis, especially in schizophrenia, but also in particular cases
of dementia, such as Alzheimer’s disease, dementia with Lewy bodies (DLB) and fron-
totemporal dementia (FTD).? Several types of dementia can induce delusional misiden-
tification, albeit at a very rare occurrence, suggesting that specific functional
abnormalities, rather than specific pathological abnormalities, are associated with this
syndrome. Recent studies using functional magnetic resonance imaging (fMRI)
support this pathological hypothesis,' although there is a lack of data to support the
pathology of delusional misidentification. Here, we report a case of delusional misiden-
tification following FTD in which complex striate-frontal, and some specific frontal gyrus
dysfunction, were observed.

Case report

A right-handed Japanese woman in her late 70s progressively showed forgetfulness,
leading to the misidentification of individuals. She believed that her actual daughter
had been replaced by her niece. During the examination period, her husband died sud-
denly due to acute myocardial infarction. However, she was unable to recognize her hus-
band’s death. There was no personal or familial neurological or psychiatric history. She
worked as a cleaning staff before the appearance of symptoms but was unable to keep
working 3 months after the onset of symptoms, which progressively worsened. In
April 2023, she was admitted to the Division of Neurology, Department of Medicine,
Jichi Medical University, Shimotsuke, in Japan, one year after the onset.

There were no abnormal neurological findings, including parkinsonism. General cog-
nitive function test scores were preserved, her Mini-Mental State Examination”* score was
26/30, the Revised Hasegawa Dementia Scale* was 22/30 and the Frontal Assessment
Battery> was 12/18. However, the full-scale intelligence quotient of the Wechsler
Adult Intelligence Scale-IV® was 73 (composite score). The facial recognition part of
the Visual Perception Test for Agnosia was 15/16 in famous people and 6/6 in familial
people, which indicates that almost all of her answers were incorrect.” The Behavioral
Inattention Test® was 94/146 in the usual examination part (normal cutoff <131) and
59/81 in the behavioral examination part (normal cutoff < 68).

There were no remarkable findings in the hematological, biochemical and cerebro-
spinal flood analyses were unremarkable. Cranial MRI identified severe frontal lobe



Matsuzono et al. 3

atrophy, which was more evident in the right lobe (Figure 1A and B). Single-photon
emission computed tomography with '*I-N-isopropyl-p-iodoamphetamine single-
photon emission computed tomography ('**I-IMP SPECT) showed a decrease in cerebral
blood flow (CBF) in the vast majority of the right frontal area, in certain lesions of the
right temporal lobe and in the left opercular inferior frontal gyrus (Figure 1C).
Dopamine transporter (DAT) SPECT imaging using '*I-ioflupane showed a signifi-
cantly reduced value of the right specific binding ratio (SBR) (Figure 1D). In contrast,
iodine-131-labeled metaiodobenzylguanidine scintigraphy showed a completely normal
range of values (Figure 1E). The patient was diagnosed as having a clinical and
imaging-supported behavioral variant FTD with delusional misidentification.’

In addition, fMRI was performed using a previously established method'® to analyze
her delusional misidentification pathology, and two types of analyses were conducted
after preprocessing. Regions of interest identified from contrasts were used to compute
psychophysiological interactions.'' Details of the fMRI method are described in the
Supplement. During the fMRI session, the patient was presented with two photographs
in a randomized sequence. These depicted the same individual (her daughter or niece),
or two different individuals. She was then required to determine whether the images
represented the same person (Figure 2A). We analyzed the fMRI contrast among three
conditions: ‘false identification’, ‘correct identification’ and ‘correct differentiation’.
We defined the fMRI contrast between ‘false identification’ versus ‘correct identification’
as contrast no. 1. This contrast focused on the difference in stimulus when presented with
different pairs of individuals and reflects the input system of human identification. We
defined the fMRI contrast between ‘false identification’ versus ‘correct differentiation’
as contrast no. 2. This contrast focused on the difference in response when viewing a dif-
ferent pair of individuals, reflecting the output system of human identification. The
number of each response is shown in Figure 2B. The fMRI analysis of contrast no. 1
revealed higher changes in activity in the left middle temporal gyrus and bilateral
angular gyrus during false identification compared to correct identification.
Additionally, these areas were functionally connected to the left opercular inferior
frontal gyrus (Figure 2C), where CBF decreased in '**I-IMP SPECT. The fMRI analysis
of contrast no. 2 showed increased bilateral precuneus activity during false identification
compared to correct differentiation. These areas were functionally connected to the areas
associated with visual perception and the right superior frontal gyrus (Figure 2D), where
CBF decreased in '*’I-IMP SPECT.

After diagnosis, she has been living in the nurse home maintaining her daily activity
while receiving a major tranquilizer (quetiapine fumarate; 50 mg per day) for over a year.
Detailed of her clinical information is written in the Supplemental Manuscript. The
reporting of this study conforms to CARE guidelines.'> The patient data have been
de-identified, and written informed consents both to publish and related to treatment
were obtained from the patient and her family.

Discussion

Our case of FTD with delusional misidentification, validated by DAT SPECT and fMRI,
revealed two important results: (1) right unilateral striatal DAT uptake decreased
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Figure 1. (A and B) Magnetic resonance imaging (MRI) T2 weighted images of the frontal lobe
showing severe frontal lobe atrophy, which was more evident in the right lobe. (C) '%I-IMP SPECT
and three dimensional-stereotactic surface projection (3DSSP) analysis showing a decrease in
cerebral blood flow (CBF) in the vast majority of the right frontal area, including the superior
frontal gyrus (red arrow), in certain lesions of right temporal lobe, and in the left opercular
inferior frontal gyrus (green arrow). (D) Dopamine transporter (DAT) SPECT imaging using
'B.ioflupane showing a significantly lower right specific binding ratio (SBR), but (E) normal
iodine-13 -labeled metaiodobenzylguanidine ('*'I-MIBG) scintigraphy results.

significantly; (2) dysfunction of the left opercular inferior frontal gyrus and the right
superior frontal gyrus was involved. Figure 3 depicts these pathological relationships.
Delusional misidentification is commonly observed in psychotic disorders such as
schizophrenia.13 However, there are unknown factors, such as long-term side effects of
drug use, and the prevalence of psychosis itself remains uncertain.'*'* Therefore, in
this study, the pathology of delusional misidentification focused on dementia. Two pre-
vious studies attempted to clarify the reasons for delusional misidentification, both of
them suggesting concerns with the right frontal gyrus>'> which corresponds to our
result of precuneus to right superior frontal gyrus connectivity involving when human
misidentification occurs (Figure 2D). Frontal lesions were associated with about 34.5%
of cases of human misidentification, and FTD is a major neurodegenerative disease.”
In contrast, most FTD patients do not misidentify humans throughout their lives, suggest-
ing that frontal dysfunction is not the exclusive cause of human misidentification.
Although right frontal lobe atrophy and dysfunction were evident in our case
(Figure 1A-C), we emphasize that CBF of the left opercular inferior frontal gyrus
decreased (Figure 1C, green arrow), corresponding to fMRI contrast no. 1 (Figure 2C).
Based on the relationship between the striatum dopamine system and delusional mis-
identification, there are only a few studies'® that contradict our expectation, noting that
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Figure 2. (A) Functional magnetic resonance imaging (fMRI) test design and (B) task results. ‘False
identification’ occurred when the patient viewed a pair of different individuals and incorrectly
identified them as the same person, ‘correct identification’ is when the patient viewed a pair of
images of the same individual and correctly identified them as the same person, and ‘correct
differentiation’ is when the patient viewed a pair of different individuals and correctly identified
them as different persons. Results of fMRI (C) contrast no. | and (D) contrast no. 2. According to
contrast no. 2, in addition to the right superior frontal gyrus, the bilateral middle occipital gyrus
and right lingual gyrus were also involved. However, bilateral precuneus, bilateral middle occipital
gyrus and right lingual gyrus were also associated with visual perception, while only the right
superior frontal gyrus was not involved in visual perception.

DLB is the most causative dementia-related disease causing delusional misidentifica-
tion.'” We emphasize that right unilateral striatal DAT uptake decreased considerably,
although there was no evident a-synucleinopathy (Figure 1E). We speculate that
concern with striatum-cortex rather than with the substantia nigra-striatum is associated
with the pathology of delusional misidentification.'®!? It is possible that striatum-cortex
disturbances influence DAT expression in the striatum without any clinical signs of
Parkinsonism or a-synucleinopathy, resulting in a remarkable decrease in right SBR
uptake.”® Additional cases of delusional misidentification need to be studied using
DAT SPECT.
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Figure 3. Pathological diagram. The left side of this figure illustrates the human identification
input system, while the right side depicts the output system. In the input system, activity in the left
middle temporal gyrus and bilateral angular gyrus changes. These areas are connected to the left
opercular inferior frontal gyrus. In the output system, there is a change in the activity of the
bilateral precuneus, which is connected to the right superior frontal gyrus. Notably, cerebral blood
flow (CBF) decreased in both the left opercular inferior frontal gyrus and the right superior frontal
gyrus. According to the striatum-cortex connections, the left opercular inferior frontal gyrus
connects bilaterally to the striatum, whereas the right superior frontal gyrus connects unilaterally
to the right striatum.'®'? Right specific binding ratio (SBR) decreased dramatically in this case.

Conclusion

In summary, our case study shows complex striate-frontal projection and specific frontal
gyrus dysfunctions associated with the pathology of delusional misidentification
syndrome.
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