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Abstract

Obsessive-compulsive symptoms and obsessive-compulsive disorder have often been
observed in patients with Parkinson’s disease. Although dysfunction of basal ganglia
has a key role in creating obsessive compulsive behavior in patients with Parkinson’s
disease, many researchers argue that separate and parallel frontostriatal circuits are
likely to cause the clinical symptoms of Parkinson’s disease and obsessive compulsive
disorder. As the degree of severity of illness increases, obsessive compulsive traits —
most notably change of checking, doubting and cleaning subscales — become more and
more evident in patients with Parkinson’s disease. It has been suggested that obsessive
compulsive symptoms which have been observed in the progression of the illness
are related to neurochemical changes taking place at the basal ganglia phase rather
than nigrostriatal dopaminergic deficiency. In the present review clinical features
and neurobiological aetiology of obsessive compulsive symptoms in patients with
Parkinson’s disease have been discussed on the basis of scientific evidence published
in recent literature. The research papers and case reports in the Pub med database have
been searched without date restriction.
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Introduction

Most patients with Parkinson disease (PD) have non-motor
symptoms (NMS) which include the ones of psychiatric disorders
and NMS dominate the prodromal phase of PD and some may serve
as clinical biomarkers of PD. NMS can be dopaminergic, non-
dopaminergic, of genetic origin or drug induced. The syndromic
nature of PD is underpinned by non-motor subtypes which are likely
to be related to specific dysfunction of cholinergic, noradrenergic,
serotonergic pathways in the brain, not just the dopaminergic
pathways.! One or more psychiatric disorders arise in approximately
90% of patients with Parkinson’s disease throughout the course of
the disease. The clinical symptoms of anxiety and depression can be
observed in the early stages of motor symptoms in 30% of the patients.
Psychosis affects 25% of patients.> Obsessive-Compulsive disorder
(OCD) is less common compared to the other psychiatric illnesses;
however, it can be seen among Parkinson’s patients. Parkinson’s
disease is characterized by fronto-basal ganglia circuit dysfunction.?
A similar dysfunction also plays a role in the pathophysiology of
obsessive-compulsive disorder (OCD).** Some studies indicate
that this common dysfunction may be the reason why OCD is very
common among patients with Parkinson’s disease.”” The purpose
of this review is to emphasize the clinical features and biological
etiology of the OCD symptoms observed in patients with Parkinson’s
disease to raise awareness regarding the subject. For this purpose, the
authors used the Pub Med search engine by searching the keywords
‘Parkinson’s Disease, obsessive-compulsive disorder, basal ganglia’.

The inclusion criteria were: being published in English and containing
the aforementioned keywords in the title/abstract section. The
accessed published material, and the articles and case reports cited by
these materials were reviewed.

Clinical aspects

A multicenter case-control designed study which is aiming to
assess factors associated with impulse control disorders (ICD) in
PD reported that PD patients with ICD showed greater obsessive-
compulsive symptoms when compared with those patients without
ICD." In a study aiming to compare obsessive-compulsive complaints
in patients with OCD, Tourette’s Syndrome (TS) and Parkinson’s
disease using the Maudsley Obsessive-Compulsive Inventory
(MOCI) and the Short Form of the Hamburg Obsessive-Compulsive
Inventory (HZI-K), Parkinson’s patients were compared to controls
in terms of MOCI subscales. There was no difference between the
groups. When compared with OCD patients, it was found that the
scores of Parkinson’s were significantly lower. Also, the scores of
Parkinson’s patients were lower than the TS patients in all sub-scales
except for ‘washing, cleaning’ and ‘slowness’. When the Parkinson’s
patients were compared to the controls through HZI-K, the score for
the tidying subscale was higher for the patient group. In addition,
when Parkinson’s patients were compared with OCD and TS patients,
it was found that their total HZI-K scores were significantly lower."
In a study, the severity of obsessive-compulsive complaints was
associated with motor disability in Parkinson’s disease.’ In another
study, the on-off phenomenon observed in Parkinson’s disease was
found to be associated with complex manners and organized rituals.’

Inastudy in which 72 non-demented idiopathic Parkinson’s patients
with Parkinson’s disease were investigated using MOCI (Maudsley
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Obsessive-Compulsion Inventory) and LOI (Leyton Obsessional
Inventory); the patients were compared with healthy controls matched
for age, gender, and educational level. It was found that the patients
with mild Parkinson’s symptoms did not have obsessive-compulsive
complaints, while patients with a severe disease did. From this
determination, it has been concluded that; as Parkinson’s disease
progresses clinically, obsessive-compulsive complaints increase,
which may be linked to the neurochemical changes that occur in the
basal ganglia circulation as the disease progresses.'?

Parkinson’s patients (n=100) were compared to healthy controls
(n=100) in terms of personality disorders, and it was determined
that the most common personality disorder seen among Parkinson’s
patients was obsessive-compulsive personality disorder (OCPD). This
condition was found to be independent of the duration of the disease
and the dopaminergic treatment.'?

A study compared newly diagnosed Parkinson’s patients who had
not received anti-Parkinson medication before (n=40) and the age-
and gender-matched control group (n=40) to determine the frequency
of OCPD. It was determined that OCPD was the most common
personality disorder among the patients, 55% patients having OCPD.
As these results were found among newly diagnosed patients that
hadn’t received anti-Parkinson treatment, the OCPD is said to be
an early finding of Parkinson’s disease that is independent of drug
treatment.'*

A study evaluated the obsessive-compulsive complaints and OCD
among 69 idiopathic Parkinson’s patients without dementia and a
paired control group using the Yale-Brown Obsession Compulsion
Scale (Y-BOCS) and structured clinical interviews. The two groups
were not found to be different regarding obsessive-compulsive
complaints. Also, the severity of Parkinson’s disease was not found to
be associated with obsessive-compulsive symptoms. Based on these
findings, it was suggested that the fronto-striatal circuits that take
part in the pathophysiology of Parkinson’s disease and OCD may be
different."

In a study; OCD, obsessive-compulsive complaints, and related
symptoms (tic disorder, trichotillomania, body dysmorphic disorder)
of Parkinson’s patients were compared with a healthy control group.
The two groups were not found to be different; however, the left-
sided motor symptoms were found to be associated with obsessive-
compulsive complaints (such as symmetry and ordering/tidying). This
finding led to the hypothesis that the right hemisphere had a more
prominent role in the formation of obsessive-compulsive complaints.'®

A study evaluated procedural learning among OCD patients by
comparing Parkinson’s and Major Depressive Disorder patients. It
was concluded that there is a functional disorder in the striatal system
among OCD patients, and that the inappropriate open processing that
is observed in OCD patients led to the striatal system dysfunctions.!’

A study investigated the association of the impulse control
behaviors (ICB) that are continuous, that decrease or emerge before
and after subthalamic deep brain stimulation with clinical and
demographic factors. It was found that the symptoms of the patients
with OCPD characteristics were within the continuous ICB category.'®

Punding is a term that was coined originally to describe complex
prolonged, purposeless, and stereotyped behavior in chronic
amphetamine users. A structured interview of 50 patients with higher
dopamine replacement therapy requirements from 123 unselected
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patients with PD from a PD clinic identified 17 (%14) patients with
punding. Punding was acknowledged as disruptive and unproductive
by the patients themselves, but forcible attempts by family to
interrupt the behavior led to irritability and dysphoria. It is commonly
associated with the syndrome of dopamine dysregulation and is
phenomenologically distinct from obsessive-compulsive disorder. 19

A study which was to evaluate the frequency of personality
disorders in PD patients and in a group of healthy control found that
PD patients presented a high frequency of obsessive-compulsive
personality disorder that does not seem to be related with both disease
duration and dopaminergic therapy.?

Biological etiology

Lethargic encephalitis, defined by von Economo in 1917, is
a disease that is characterized by Parkinsonian and obsessive-
compulsive symptoms. The histopathological findings include lesions
in the basal ganglia. These findings have led to the conclusion that
OCD may be more frequently observed in people with Parkinson’s
disease.”!

Several structural and functional neuroimaging studies have found
that of obsessive-compulsive disorder is associated with basal ganglia
dysfunction.”>?® The lesions in the basal ganglia lesions lead to the
formation of obsessive-compulsive complaints that are similar to
OCD symptoms.** It is a well-known fact that several fronto-basal
dysfunction symptoms are observed in patients with Parkinson’s
disease. Limbic circuit dysfunction in Parkinson’s patients may
also be responsible from the accentuation of obsessive-compulsive
findings.

A 51-year-old female patient was followed with OCD for 33years
and with PD for Syears. She had severe motor complications induced
by levodopa despite adequate treatment for 4years. After the placement
of a stimulating electrode to the anteromedial part of the subthalamic
nucleus (STN), the obsessive-compulsive complaints disappeared
after two weeks and the Parkinsonian symptoms slightly improved.
A 50-year-old male patient that was followed with OCD for 40years
and with PD for 16years underwent a similar procedure. The electrode
that was placed in the anteromedial part of STN completely resolved
the OCD symptoms and the obsessions of tidying and controlling
majorly reversed. The findings related to these two patients suggest
that the high-frequency stimulation of the subcortical limbic circuit
can improve the functionality of OCD patients.”

The commonly accepted view is that different and parallel
cortico-striato-thalamic cycles corresponding to the cortex, striatum
and thalamus topographies have different functions.”** Striatum
is not a functionally homogeneous structure. The different parts
of the striatum are in communication with different regions of the
cortex and the thalamus. The neuroimaging studies have found that
the hyperactivity of the orbit frontal cortex and the caudate nucleus
is linked to obsessions. The main pathology in Parkinson’s disecase
concerns the pars compacta of substantia nigra. The melatonin-
containing neurons of the substantia nigra produce dopamine and
project to the striatum. When compared with the putamen, caudate,
it is significantly dopamine poor, thus, it is not affected as much from
the loss of dopaminergic cells. Functional imaging studies provide
varying results regarding Parkinson’s disease.’> Some indicate that the
healthy controls aren’t different from the patient group;*® and some
find that the patients have hypermetabolism in the lenticular nucleus
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and the thalamus, and hypometabolism in the premotor and parieto-
occipital regions.”” Some other studies have found basal ganglia
perfusion that improved with levodopa treatment.® A 59-year-old
Parkinson’s patient with treatment-resistant OCD (TR-OCD) was
treated with deep brain stimulation (DBS) to the ventral capsule (VC)
and the ventral striatum (VS). The symptoms of the patient improved
after DBS.?!

Studies with genetically modified mice with corticostriatal
dysfunction and OCD-like behavior have found that the most
important factor that leads to the development of OCD-like symptoms
was a common dysfunction in glutaminergic signalization, including
striatum dysfunction. These mouse models include the transgenic
DI1CT-7 model (the hyperactivation of the glutaminergic input that
is produced by the chronic potentialization of the dopamine type 1
receptor-expressing neurons to the striatum), the Sapap3/Dlgap3
deletion model (disrupted corticostriatal glutamatergic transmission,
etc) and Slitrk5 deletions model (increased orbitofrontal cortex
activity, decreased striatal volume, and disrupted corticostriatal
transmission).32-3¢

OCD is mainly observed in neurodegenerative disorders, such
as Huntington’s disease’” and Tourette’s syndrome.® The motor
symptoms in Parkinson’s disease are the complete opposite of the
motor hyperactivation symptoms observed in Tourette’s syndrome
and Huntington’s disease. However, levodopa, which is used in the
treatment of Parkinson’s, may induce dyskinesia. A Parkinson’s
patient with advanced obsessive-compulsive symptoms and advanced
dyskinesia was observed three months after a pallidotomy operation.
The results suggested that similar neurobiological mechanisms
underlay both the obsessive-compulsive symptoms and the
dyskinesia.?* Nevertheless, there are studies that indicate that the
obsessive-compulsive symptoms observed in Parkinson’s patients
can be seen as an OCPD component that is independent of anti-
Parkinsonian treatment.'*'*

Discussion

OCD symptoms are reflections of the pathological and repeated
behavioral programs that root from basal ganglia dysfunction.**!
After the development of a unilateral limited vascular lesion in
the left putamen of an idiopathic Parkinson’s patient, the patient
developed obsessions in a few days, and compulsions in a few weeks.
The severity of these symptoms increased with time. As illustrated
by this case, the data regarding lesions in the central nervous system
of Parkinson’s patients indicate a potential association between OCD
symptoms and basal ganglia.*

Punding induced by large quantities of DRT in PD provides a
clinical syndrome directly relevant for testing the link between OCD
and dorsal striatal hyperdopaminergia in humans. The study conducted
by Evans et al.,”> suggests that there are clear similarities, but also
important differences between punding and OCD. Punding, like
certain ritualistic behaviors seen in OCD, is purposeless, representing
dissociation between knowledge and performance. In addition,
performance of complex stereotypies produces feelings of calm and
relief, somewhat similar to OCD. In contrast with OCD, punding is not
associated with obsessionality, including religious, aggressive, sexual,
checking, symmetry, ordering, counting, contamination and cleaning/
washing compulsions.* OCD symptoms related to basal ganglia
dysfunction and OC-like symptoms in punders (especially hoarding)
represent stereotyped behaviours resulting from the potentiation of
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psychomotor processes and habitual, routine behaviours.?!

In a Parkinson’s patient, the DBS treatment applied to the reward
circuit VC/VS has corrected treatment-resistant obsessive-compulsive
symptoms.’' This suggests that, together with STN, this region may
also take part in the path physiology of the obsessive-compulsive
symptoms observed in Parkinson’s patients.

Other than psychiatric disturbances, such as depression, anxiety,
psychosis and impulse control disorder; obsessive-compulsive
symptoms can also be observed among Parkinson’s patients. Based
on the reviewed studies in this article, it can be suggested that the
neurobiological dysfunction in OCD is closely related to the fronto-
striatal dysfunction in Parkinson’s disease, and that this association
leads to the common clinical symptoms. Further clinical and imaging
studies on the neural circuit disorder will contribute to a better
understanding of the physiopathology of obsessive-compulsive
symptoms, and to the development of effective psychotropic drug
therapies on the basis of this knowledge to increase the quality of life
of the patients with Parkinson's disease.
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