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Abstract

Objective: To review the literature on
the neurobiological mechanisms of
obsessive-compulsive symptoms (OCS)
in people with dementia.

Data Sources: MEDLINE/PubMed,
CENTRAL, and PsycNet databases
were searched from inception to March
2023.

Study Selection: Original studies of any
methodology with newly published data
on the neurobiological underpinnings

of OCS in patients with dementia,
regardless of patient age or comorbidity
and publication year, were included. The
following search terms were used:
(Obses* OR compul* OR OCD) AND
(cognitive de* OR cognitive

dysfunction OR cognitive disfunction OR
dementia).

Data Extraction: Individual study data
were extracted onto a piloted extractions
sheet.

Results: Patients with dementia and OCS
were reported to have atrophy and
hypoperfusion of frontal, temporal, striatal,
and limbic structures. Serotonergic
agents may be efficacious in reducing
OCS. One randomized controlled trial

of paroxetine in behavioral symptoms

of dementia did not show efficacy.
Evidence of dopaminergic dysfunction

is too sparse to draw conclusions.
Microglia dysfunction mediates
obsessive-compulsive—like symptoms.
Mutations of microtubule-associated
protein T may increase the risk of

OCS. Cognitive self-consciousness

and obsessive-compulsive—related
cognitions may mediate OCS in old age.
Dysfunction of the processing of one class
of stimuli may increase the salience

of other classes of stimuli, leading

to OCS.

Conclusions: Frontal lobe hypometabolism
and temporal lobe atrophy and
hypometabolism are unexpected given
previous research in obsessive-
compulsive disorder. Serotonergic

agents have encouraging efficacy in case
reports but require more specific

research.
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ementia is a chronic acquired loss of cognitive

abilities in at least 1 domain caused by brain

disease or injury with impairment in functioning.!
Behavioral and psychological symptoms of dementia are
a feature of all types of dementia and contribute to worse
outcomes.? Obsessive-compulsive symptoms (OCS) are
described in 36% of patients with dementia® and also in
other neurological diseases.* Obsessions are repetitive,
unwanted, and intrusive thoughts, images, impulses, or
urges commonly associated with anxiety. Compulsions
are repetitive behaviors or mental acts performed in
response to the obsessions that temporarily reduce the
anxiety and are seen as excessive or unreasonable.’ In
dementia, OCS may occur comorbid with other repetitive
behavioral symptoms, such as perseveration and
stereotypies, from which they are difficult to distinguish.
People with obsessive-compulsive disorder (OCD)
are usually able to describe the subjective aspect of

compulsions, eg, an attempt to reduce distress induced
by obsessions; however, in people with dementia, it
may be difficult to ascertain if obsessions are absent
or if they cannot be described due to impairment in
cognition. Also, in people with dementia, anxiety may be
less frequent, insight is usually reduced, and behaviors
may have utilization characteristics.® The objective of
this scoping review was to systematically gather all
literature on neurobiological mechanisms of OCS in
dementia, which may shed light on the similarities and
differences between OCS in dementia and in OCD.

METHODS

This review was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses extension for scoping reviews.”® It was not
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Clinical Points

« Obsessive-compulsive symptoms (OCS) were found to be
associated with temporal and frontal lobe hypometabolism
and temporal lobe atrophy.

« Most patients found to have OCS have frontotemporal
dementia.

- Selective serotonin reuptake inhibitors may be of use in
patients suffering with OCS.

registered in PROSPERO, as this platform does not
register scoping reviews. We included original studies
of any methodology with newly published data on the
neurobiological underpinnings of OCS in patients with
dementia. Studies were accepted regardless of patient
age, comorbidity, dementia severity, and publication
year. Studies in English, Portuguese, Spanish, and
French were included. It was decided that patient age
and dementia severity should not be inclusion criteria
since we were not interested in dementia of any
particular age at onset and because the point of scoping
reviews is to obtain a wide view of literature. We
excluded publications on other diagnoses, dementia
with no information about OCS, other psychiatric
symptoms, and neuropsychological evaluation with no
information about dementia, as well as publications
with no new information. We searched MEDLINE/
PubMed, CENTRAL, and PsycNet databases from
inception to March 2023. Reference lists were cross-
checked for additional references. The following search
terms were used: (Obses* OR compul* OR OCD) AND
(cognitive de* OR cognitive dysfunction OR cognitive
disfunction OR dementia). Two reviewers independently
screened titles, abstracts, and full texts. Disagreements
were solved by consensus. One reviewer extracted
individual study data into a piloted extractions sheet.
Another reviewer confirmed the extracted data. We
collected the following data items, when available:
author, year of publication, study design, duration and
country, inclusion and exclusion criteria, dementia
diagnosis, and any insight into the neurobiology of OCS
in dementia. Due to the scoping nature of this review, the
included articles had varying methodologies. For this
reason, a comparative critical appraisal of evidence was
impossible. All authors contributed in reviewing the
extracted data.

RESULTS

Of the 646 articles screened, 98 were accepted for
full-text assessment. Of these, 28 articles had information
about the neurobiological underpinnings of OCS in
dementia (Figure 1). We sent emails to the authors of

Prim Care Companion CNS Disord 2024;26(3):23r03689 | Psychiatrist.com

Martinho et al

5 studies requesting articles that we were unable to find in
online databases and received no replies over 30 days,
which led to the automatic exclusion of those references.
No study was excluded due to language.

For data on the included studies, see Table 1.
Most studies (10) had a cross-sectional
design.151516:19.22.23,25,263233 A gsjgnificant proportion were
case reports (8)1014172427-2936 or case series (4).%11:2135
There were also cohort studies (3)?**"3* and clinical trials
(2).1218 We also included basic research studies (2),%0%
1 of which also described a cross-sectional assessment of
patients.®> Among the 28 included studies, there were
30 cohorts: 1 included 2 cohorts of Alzheimer disease
(AD) and vascular dementia'* and another included
2 cohorts of frontotemporal dementia (FTD) and AD.*
Most were cohorts of people with FTD, some FTD
Subtype, or Pick disease (16).9,10,12,15,16,18,20—22,26728,30,32,34,36
Other relevant diagnoses were AD (4)!317:2029 and
nonspecified dementia (3).14?*3! One study included
patients with focal cortical degeneration in several
locations,!! 1 included patients with vascular dementia,!®
1 included patients with Lewy body dementia (LBD),*
1 included patients with progressive supranuclear palsy
(PSP),? and 1 included patients with dementia of any
type.l? Two studies did not enroll patients with
dementia?*?*3; however, we felt that they were valuable
for our objective. One of those studies assessed cognitive
concerns and OCS in younger and older-aged people®
and another searched for C9orf72 mutations in people
with OCD diagnosis.*

Dysfunction of Frontal Structures

Frontal structures, particularly the orbitofrontal
cortex (OFC), have been widely implicated in OCD.%”
People with OCD present with hypermetabolism and
reduced volume in the OFC in positron emission
tomography (PET) and magnetic resonance imaging
(MRI) studies.?® In all, the evidence that we review here
may support that people who present with OCS have
frontal, particularly OFC, dysfunction. However,
while reduced frontal or OFC volume is described
in both disorders, dementia seems to present with
hypometabolism in frontal structures (see below), unlike
OCD. Patients with vascular dementia, when compared
with patients with AD, were shown to have more OCS
and more marked leukoaraiosis in periventricular and
frontal white matter; however, there was no comparison
of leukoaraiosis between patients with and without
OCS. In 2 single-photon emission computed
tomography (SPECT) studies, OCS were correlated with
right frontal hypoperfusion in 74 people with FTD?*? and
OFC hypoperfusion in 74 people with PSP.?* In a PET
study of 10 patients with focal cortical atrophy, 8 had
OCS, and of those, 6 had hypometabolism in left frontal
or frontotemporal regions.!! The 2 patients in this study
who did not have OCS had posterior cortical atrophy. In
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Figure 1.

Preferred Reporting Items for Systematic Reviews and Meta-Analyses Flowchart of Study Selection®
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Abbreviation: OCS = obsessive-compulsive symptoms.

20 symptomatic carriers of progranulin mutations,
compared to 42 controls, voxel-based morphometry
analyses of structural MRI scans revealed that carriers
had extensive frontotemporal atrophy, and among
carriers, over half had repetitive and compulsive
behaviors compared to none of the controls.

However, there were no comparisons of volume in
patients with and without OCS.32 On the other hand, in a
case report of a patient with Pick disease, OCS were
more prominent early in the development of the illness,
when only caudate atrophy was noted. Later, as frontal
atrophy developed, OCS abated and eventually
disappeared.'?

Dysfunction of Striatal Areas

Dysfunction in the frontal cortico-striato-thalamo-
cortical (CSTC) pathway has been described in relation to
OCD and OCS; in particular, there may be increased gray
area volume in striatal areas,’® as well as evidence of
efficacy of DBS in CSTC sites for OCD.* Several of the
included studies suggest that damage to the structures
involved in this pathway by disease mechanisms that
also cause dementia may present in patients with late-
onset OCS, however, in the opposite direction. In
74 people with PSP, OCS were correlated but not
statistically significantly with hypoperfusion in the
thalamus and caudate in SPECT.?® In 11 patients with
behavioral variant FTD (bvFTD), compared with healthy
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controls, the OCS correlated with gray matter loss in the
bilateral globus pallidus and left putamen.?® In

20 symptomatic carriers of progranulin mutations (over
half of which with OCS), there was more significant
striatum atrophy compared to controls. In a case series
of frontal lobe degeneration, one of the patients
presented with OCS and caudate hypoperfusion in
SPECT.’ In another case report of a patient with OCD
and early-onset dementia, severe caudate degeneration
was described. A case series** describes 3 older
individuals who experienced OCD reactivation after
years without symptoms: after cerebrovascular lesions or
hypoxic brain damage involving basal ganglia and internal
capsule in 1 patient, frontal lobe and left caudate in
another patient, and left thalamus in a third patient.
Krabbe and colleagues®? reported that progranulin-
deficient mice (that have excessive grooming OCD-like
behaviors) presented with increased excitability of
nucleus accumbens neurons, mediated by tumor necrosis
factor-a (TNF-a). On the other hand, in a study of
computed tomography and MRI of 90 patients with
FTD, caudate abnormalities did not seem to mediate
0OCS.15

Dysfunction of Temporal Structures

While the OFC, anterior cingulate cortex, and basal
ganglia have been implicated in the pathophysiology of
OCD,* the temporal lobe has received much less
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Table 1.
Characteristics of Included Studies
Study, dementia
type N Study design Study country Inclusion criteria Exclusion criteria
Amesetal (1994),'FID 3 Case series United States ~ NA NA
Tonkonogy et al 1 Case report United States ~ NA NA
(1994)," FTD
Lawrence et al 8 Case series United Kingdom  NA NA
(1994)," other
Swartz et al (1997),” 11 Clinical trial United States Met the Lund-Manchester clinical, NR
FID neuropsychological, and neuroimaging criteria for
FTD
Lawrence (2000)," 18 Cross-sectional United Kingdom  Vascular dementia: Met NINDS-AIREN criteria for - Younger than age 45; having a physical or
AD + vascular vascular dementia and research diagnostic systemic pathology that might have had a
criteria for Binswanger disease; CT showing pathoplastic effect on their dementing illness;
marked diffuse white matter disease; the native language that is not English; hearing or
Hachinski score was higher than 4; Alzheimer visual problems not resolvable with suitable
dementia: temporal-parietal hypoperfusion with  hearing aids
relative sparing of the frontal lobes
Mittal et al (2001)," 1 Case report United States ~ NA NA
unspecified
Rosso et al (2001)," 90 Cross-sectional The Netherlands Met criteria of the Lund and Manchester groups  NR
FTD
Snowden et al 41 Cross-sectional United Kingdom  Clinical diagnosis of FTD or semantic dementia;  Patients with equivocal diagnosis; patients
(2001), FTD the diagnosis was based on historical information, with a progressive nonfluent aphasia
neurological examination, and
neuropsychological assessment and supported
by findings on MRI and SPECT imaging
Marksteiner et al 1 Case report Austria NA NA
(2003)," AD
Deakin et al (2004)," 10 RCT United Kingdom NR NR
FTD
Rosen et al (2005),° 148 Cross-sectional United States A diagnosis of dementia, the availability of valid ~ NR
any NPI data and a high-quality research MRI scan
within 6 mo of the NPI assessment; dementia
diagnoses included FTD, SD, progressive
nonfluent aphasia, corticobasal degeneration,
PSP, and AD; patients were diagnosed using
published diagnostic criteria
Mendez et al (2005),% 36 Cohort United States Met NINDS-ADRDA criteria for clinically probable Patients on medications, particularly
FTD + AD AD antipsychotic drugs, or with medical,
neurological, or psychiatric disorders
Seeley et al (2005),” 12 Case series United States  Research diagnosis of FTD or semantic dementia; NR
FID Z score for the temporal region was at least
0.5 lower than the frontal region
McMurtray et al 74 Cross-sectional United States NR NR
(2006),22 FTD
Teachman (2007),2 335 Cross-sectional United States ~ NR NR
none
Salinas et al (2009),% 1 Case report Spain/United NA NA
unspecified States
Fukui et al (2010), 74 Cross-sectional Japan Met NINDS-SPSP diagnostic criteria for PSP NR
PSP
Perry et al (2012),% 11 Cross-sectional United States ~ Met consensus criteria for bvFTD Unable to undergo MRI scanning or who had
FTD an MRI scan performed longer than 1y prior to
recruitment; PPA; a prior history of idiopathic
Parkinson disease
(continued)
4 Prim Care Companion CNS Disord 2024;26(3):23r03689 | Psychiatrist.com Posting of this PDF is not permitted. | For reprints or permissions, contact

permissions@psychiatrist.com. | © 2024 Physicians Postgraduate Press, Inc.


mailto:permissions@psychiatrist.com
https://www.psychiatrist.com/pcc
https://www.psychiatrist.com

Obsessive-Compulsive Symptoms in Dementia

Table 1 (continued).

Study, dementia

type N Study design Study country Inclusion criteria Exclusion criteria
Pompanin et al 1 Case report ltaly NA NA
(2012),” FID

Chow et al (2012),% 1 Case report United States/ ~ NA NA
FTD Canada

Paholpak and Mendez 1 Case report United States NA NA
(2016),” AD

Lui et al (2016),° FID  NA Basic research United States ~ NA NA
Prouvost et al (2016)," 202 Cohort United States NR NR
unspecified

Krabbe et al (2017),”2 35 Cross-sectional and  United States ~ NR NR
FID basic research

Arthur et al (2017),® 573 Cross-sectional United States ~ OCD according to DSM-/V criteria NR
none

Mitchell et al (2019),* 87 Cohort Canada Met consensus criteria for probable FTD A history of stroke or acquired brain injury
FTD

Frileux et al (2020),* 2 Case series France NA NA
LBD

Paranhos et al 1 Case report Brazil NA NA
(2022),* FTD

Abbreviations: AD = Alzheimer disease, ADRDA = Alzheimer Disease and Related Disorders Association, AIREN = Association Internationale pour la Recherche et
I’Enseignement en Neurosciences, bv = behavioral variant, CT = computed tomography, FTD = frontotemporal dementia, LBD = Lewy body dementia, MRI=magnetic
resonance imaging, NA = not appropriate, NINDS = National Institute of Neurological Disorders and Stroke, NPI =Neuropsychiatric Inventory, NR =not reported,
OCD = obsessive-compulsive disorder, PPA = primary progressive aphasia, PSP = progressive supranuclear palsy, RCT =randomized controlled trial, SD = semantic
dementia, SPECT = single-photon emission computed tomography, SPSP = Society for Progressive Supranuclear Palsy.

attention. However, acquired OCD has been described in
patients with temporal lobe lesions*® and temporal lobe
epilepsy. Several mechanisms have been proposed,*
but there are no clear answers for this association.
That said, several included studies found temporal lobe
abnormalities in patients with dementia and OCS.
Several FTD versus control studies correlate OCS

with temporal lobe atrophy in MRI and temporal
hypometabolism in SPECT or PET,!>?>% and case
reports®?” also describe that relationship. Temporal
atrophy is also a feature of a cohort of progranulin
carriers, over half of which presented with OCS.*? In a
comparison of patients with semantic dementia and
other FTD diagnoses, both OCS and temporal atrophy and
hypometabolism were more frequent in the semantic
dementia cohort.!®

Dysfunction of Limbic Structures

More recently, the CSTC model for OCD has been
modified to also include the limbic structures
(hippocampus, anterior cingulate cortex, and amygdala),
all of which connected with the OFC.* Dysfunction in
these structures has been described in patients with
dementia and OCS, namely, increased volume in the
cingulate cortex and loss of volume in the amygdala
and hippocampus. In people with probable FTD, OCS
correlated with atrophy in the anterior cingulate gyrus,
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amygdala, and hippocampus bilaterally,** and in a case
report of semantic dementia and OCD, the authors®”
describe atrophy of the amygdala and the anterior
cingulate cortex as well as hypometabolism in the left
cingulate cortex in PET. In a study with 148 patients that
looked for correlates between behavioral disorders
measured by the Neuropsychiatric Inventory (NPI) and
brain volume changes (measured by voxel-based
morphometry), the aberrant motor behavior item of the
NPI correlated with tissue loss in the dorsal anterior
cingulate cortex. However, this NPI item is not specific to
compulsions and also includes other repetitive motor
behaviors.

Dysfunction of Serotonin
Neurotransmission

The efficacy of drugs that bind to the serotonin
transporter has been clearly established in OCD.*
However, this has scarcely translated to an unequivocal
understanding of the role of serotonin in OCD.%”
Similarly, there have been some reports of the efficacy
of these drugs in OCS in dementia, with little
understanding of their mechanism. Selective serotonin
reuptake inhibitors (SSRIs) have been shown to
downregulate serotonin 1D autoreceptors in the OFC in
animal studies of OCD, which may tie the efficacy of
these agents with correction of OFC abnormalities.*® One
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review of the evidence regarding neurotransmitter
function in FTD reported (1) a decrease in serotonin
receptors in OFC, frontal medial cortex, and cingulate
cortex; (2) a decrease in binding of serotonin; and (3)
neuronal loss in the raphe nuclei**; however, there is no
direct evidence that connects these changes in dementia
with OCS. Among the included studies, there is some
tentative evidence that serotonin dysfunction may
mediate OCS in people with dementia. In an 80-year-old
patient with probable AD and severe OCS, there was a
significant reduction in the density of serotonin
transporter sites using SPECT.!” After treatment with
fluoxetine, there was significant improvement in OCS
and increase in density of serotonin transporter sites.!”
There are several case series and case reports of SSRI use
in patients with dementia that suggest an improvement
in OCS.122028 However, a randomized controlled trial
(RCT) of paroxetine for behavioral symptoms of FTD did
not show efficacy.'® Also, in a 68-year-old patient with
logopenic variant primary progressive aphasia and OCD,
sertraline, paroxetine, and olanzapine were not effective.?

Dysfunction of Dopamine
Neurotransmission

Dopamine activity may have a role to play in OCS in
dementia. In a review of the role of dopamine in the
pathophysiology of OCD, the authors* propose that
ascending serotonergic projections from the raphe nuclei
moderate the activity of dopaminergic CSTC frontal
loops. They posit that in OCD, there is dopaminergic
hyperactivity induced by serotonergic hypoactivity in
these loops.** This is in line with evidence of the efficacy of
antidopaminergic agents such as quetiapine and
risperidone.* One review of the evidence regarding
neurotransmitter function in FTD reported abnormalities
in dopamine function in patients with FTD.* There is
scarce evidence to go by on what relates dopamine to
OCS in dementia. There is 1 case report of a patient with
AD and trichotillomania that showed improvement with
quetiapine 150 mg; however, this dose most likely has
scarce effect on dopamine function.?* Some authors
describe patients with OCS and LBD (2 patients)* and
PSP (74 patients, 24% of which had OCS),* both
synucleinopathies with dopamine dysfunction; the
authors propose that this may have been related to OCS.
In 1 case report of semantic dementia with comorbid
OCD, the patient had evidence of dopaminergic
impairment in DaT Scan, and the authors?” argue that
this may be related to the atypical features the patient
presented, such as OCS.

Microglia Dysfunction

Two basic research studies cast light on how
microglia dysfunction mediates progranulin deficiency
and OCD-like grooming behavior in mice.?** In a study,
the authors describe excessive pruning by microglia of
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inhibitory synapses in the ventral thalamus, mediated by
complement activation. These mice then have
hyperexcitability in the thalamocortical circuits and
present with OCD-like grooming behaviors.>® In another
study, mice presented with impaired microglia
dysfunction that mediated self-grooming OCD-like
behavior. Also, NF-kB—induced TNF-a activity was shown
to mediate the presence of excessive grooming
phenotype but did not mediate social deficits that these
mice also present. These mice also presented with
increased excitability of nucleus accumbens neurons,
also mediated by TNF-a.3?

Genetic Evidence

Some studies tried to determine if OCS in dementia
could have genetic abnormalities commonly seen in FTD
as a cause. Two studies®**? found that mice with
progranulin deficiency had OCD-like grooming
behaviors, one of which also described that among
45 carriers of progranulin mutations, 57% had repetitive
and compulsive behaviors (more so the symptomatic
carriers, among whom 70% had repetitive and compulsive
behaviors), compared with none of healthy controls.*?
They did not, however, compare with patients with FTD
without progranulin deficiency, so the relevance of the
mutation is hard to infer. Another study performed
genetic screening for the C9orf72 repeat expansion on
573 patients diagnosed with OCD and found that
none carried the expansion.® In 11 patients with bvFTD,
9 of which with OCS, 1 study found that the 5 patients
who had microtubule-associated protein T (MAPT)
mutations were among the top 7 Yale-Brown Obsessive-
Compulsive Scale scores, which, after regression
analysis, may have been partially driven by the MAPT
mutations.?®

Cognitive Models

In a review of cognitive processes of OCS in older
adults, the authors* suggested that perhaps concerns
about cognitive functioning could lead to greater
monitoring of thoughts, making normal intrusive
thoughts more salient and activating more effortful
thought control attempts; however, this hypothesis has
not been adequately studied so far. There are, however,
some published data that may shed light on the
relationship between cognitive processes and the
development of OCS in dementia. In a study®! of 99 older
adults, the authors assessed whether cognitive self-
consciousness (a tendency to be aware of and monitor
thinking) might increase reactivity to aging-related
cognitive changes and mediate the relationship between
cognitive functioning and OCS. They concluded that
lower scores of cognitive function predicted higher
cognitive self-consciousness, which in turn predicted
higher OCS scores. They posit that patients with higher
cognitive self-consciousness may process stimuli less
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efficiently and with greater reactivity to intrusive
thoughts.® In a study of 355 people,? the authors
concluded that the relationship between OCD-related
dysfunctional beliefs (such as over-importance of
thoughts) and OCD symptoms is partially mediated by
subjective cognitive concerns. When comparing people
under and over the age of 65 years, those over 65 years
had greater levels of subjective cognitive concerns, but
those were not more important in the link between
beliefs and symptoms. So, complaints about cognitive
function have an important contribution to OCD,
regardless of age.? In a study of 12 patients with
predominantly temporal FTD, 11 of which had OCS, the
authors propose that primary temporal pathology
changes the salience of different classes of stimuli, which
may lead to compulsions. In patients with right-sided
temporal atrophy, there is a loss of social and visual
cues, so verbal stimuli acquire salience, and the patient
may develop compulsions related with those, eg, word
games. Conversely, in patients with left-sided temporal
atrophy, there is a loss of meaning of verbal cues, so
visual cues become more salient and subject of
compulsions, eg, cleaning or collecting shiny objects.?!

DISCUSSION

We found that people with dementia and OCS
presented with frontal and OFC atrophy and
hypometabolism. Atrophy parallels the loss of volume
described in OCD, but hypometabolism is not consistent
with findings of OFC hypermetabolism in OCD. We found
atrophy and hypoperfusion of several different striatal
regions, which may not be consistent with evidence of
increased striatal gray matter volume in people with OCD,
and atrophy in limbic areas, which is not entirely
consistent with evidence of increased volume in
cingulate cortex and decreased volume in amygdala and
hippocampus in people with OCD. Temporal lobe
atrophy and hypometabolism were frequently described
in the literature of OCS in dementia, which has not been
as consistently described in OCD patients. This
relationship between temporal atrophy and
hypometabolism and OCS is surprising. One
study'® proposes that temporal lesions disrupt the
frontal CSTC circuitry involved in the suppression of
compulsive thoughts and behavior, leading to increased
frontal activity that would lead to OCS. This would fit
with the OFC hypermetabolism evident in OCD but
does not fit with frontal hypometabolism in patients
with dementia and OCS. These differences may
mean that pathophysiologic mechanisms of OCS in
people with dementia are different from those with OCD;
however, they may also mean that these behaviors
are not OCS but are other types of repetitive
behaviors common in dementia. Temporal changes in
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particular may suggest that OCS behaviors are repetitive
behaviors due to memory impairment and not
proper OCS.

OCS in people with dementia showed improvement
with serotonergic agents in case reports and case
series, but behavioral symptoms did not improve in
an RCT of paroxetine. These data are too sparse to
draw any conclusion. Patients with OCD also improve
with serotonergic agents, but so do other behavioral
and psychiatric symptoms of dementia, so response to
treatment allows little clarification about the nature of
symptoms. Literature on dopaminergic dysfunction
in OCS in dementia is too scarce. In progranulin-
deficient mice, microglia dysfunction was shown to
mediate OCS-like behaviors. Patients with bvFTD
with MAPT mutations may have more severe OCS.
Cognitive self-consciousness and OCS-related
cognitions (eg, the over-importance of thoughts) may
mediate OCS in old age. Dysfunction of the
processing of one class of stimuli may increase the
salience of other classes of stimuli, leading to OCS
about these.

The most consistent findings are that OCS in
dementia are related to frontal and temporal
abnormalities. Less consistent are the data that relate
OCS with abnormalities in various striatal regions. Other
findings can at best be viewed as tentative. Most of the
included cohorts (16 of 30) pertain to FTD. It is safe to
argue that dysfunction in frontal and temporal regions,
most prominent in FTD, contributes to the emergence of
OCS, which seems to be most frequent in this type of
dementia. However, if patients with other causes of
dementia also have prominent dysfunction in these
regions, OCS may also emerge.

It is currently unclear if predementia OCD, OCS, or
obsessive-compulsive personality traits, diagnosed or
otherwise, increase the risk of dementia-related OCS.
Some of these data suggest that neurobiological and
cognitive mechanisms may be shared in both instances.
In theory, the presence of OCD, OCS, or obsessive-
compulsive personality traits may represent the
presence of these mechanisms that, when added to
dementia-related cerebral insults, reactivate or
exacerbate OCS. One study did report the reactivation
of previously treated OCD with the onset of dementia.?*
However, more research is needed.

Limitations

We made a significant effort to include only studies
that included patients with clear OCS and not only other
repetitive behaviors; still, given the high frequency of
other repetitive behaviors in dementia, it is difficult to be
certain of the phenomenological characteristics of
behaviors. This is a particularly important point for future
research to focus on since different repetitive behaviors/
OCS have different neurobiology and respond differently to
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various interventions. While some of the included studies
had controlled design and compared people with OCS
with those without, or people with dementia with controls,
most were case reports or case series.

Dementia is an overarching syndrome with many
different causes, and mechanisms of OCS may differ
among causes; it was not possible to evaluate OCS
within specific diagnoses. Most of the included studies
pertain to FTD, and we believe most of the results herein
are driven by FTD data, despite that AD is the most
frequent cause of dementia. Some of the most
consistent results in the literature are that OCS in
dementia are related to frontal and temporal
abnormalities, particularly frequent in FTD. In most
studies, OCS correlated with several different changes
(eg, frontal, temporal, and basal ganglia abnormalities),
rendering it impossible to tease apart which change is
most related to OCS.

CONCLUSION

We found an association between frontal lobe
hypometabolism and OCS, as well as temporal lobe
atrophy and hypometabolism and OCS, which was
unexpected given previous research in OCD.
Abnormalities in these regions are most prominent
in FTD, and most of the included data pertained to
this diagnosis. Other findings are less consistent.
Serotonergic agents have encouraging efficacy in
case reports but require further research. The
phenomenological distinction between OCS and other
repetitive behaviors in dementia also renders further
research necessary. Further research is also needed to
detail what type of OCS is associated with temporal
atrophy, as some OCS may be phenomenologically related
to memory impairment, such as obsessions of doubt and
checking compulsions.
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