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Abstract

Motor and non-motor symptoms of Parkinson’s disease (PD) and their management have been evaluated in numerous studies. Four classical
symptoms, including bradykinesia, tremor, rigidity, and postural abnormalities, are used to establish a clinical diagnosis of PD. However, this
research is aimed at exploring the range of non-motor symptoms with an emphasis upon their ability to affect the patients with PD and their quality
of life.

With a slow onset of the known symptoms like tremor or rhythmic shaking of limbs called “pill-rolling tremor”, slowed movement (bradykinesia),
muscle rigidity, stooped and altered posture, loss of the ability to blink or smile, and various speech and writing changes; the disease takes a leap
into the non-motor symptoms like dementia, drooling, swallowing issues, difficulty urinating, and constipation. The dopaminergic pathophysiology
of PD explains the anxiety, slowness of thought, fatigue, and dysphoria. Knowing the non-motor symptoms is crucial to help the clinician to make
early diagnosis and to better understand the prognosis of the spectrum of this disease.
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HemoTOopHbBIE CUMNITOMBI
oone3nu IlapkuHcoHa: 0630p

Caiten 3oxaiip Xyceitn Pussy, Bukpam Ilanumap, Yanauu I'ynra, Jlupus C. Anapane

Meduyunckuti konneox Kacmyp6a, Manunan, Akademus evicuiezo 0bpasosarus Manunana, Manunan, Hious

AnHoTarug

MomopHstm u HemomopHsim cumnmomam 6onesnu [apkurcona (BIT) u ux nevenuio noceswéH yenviti pad uccredosanuil. Knunuueckuti duaeHo3
«bone3Hv [TapKUHCOHa» YCMaHasUBaeMCs N0 HAIUUUIO YembIPEX KAACCUHeCKUX CUMNMOMOS: OpaduKuUHe3uUL, mpemopd, pusuGHOCU Mbluy, U no-
cmypanbHbix Hapywieuti. Lens Hacmosujezo uccaedosanus cocmoum 6 U3y4eHuu Cnexmpa HeMOMOPHbIX CUMNIMOMOS U UX 6USHUS HA KA4ecmeo
JKU3HU nayuenmog ¢ bl

B mo epemsa kax makue cumnmombt 00/1€3HU, KK MPeMop N0 MUNYy «CKambl8aHUs NUJIONb», 3amMedneHHocmy 08ueHuil (Opadukuresus), puzuo-
HOCIMb MbILUY, CYMYJIOCMY, U NOCMYPAJibHble HAPYULEHUS, HAPYUleHUe CnOCOBHOCMU MOp2amy U YAbl0ambCs, @ MAKKe PasIUUHble USMEHeHUS
peuu U nucbMa, paseusaiomes MeosieHHo, Ha Gosiee paHux cmadusx BIT 803HuKaiom HeMOMOpHble CUMNMOMbL: OeMeHYUS, CTIOHOMeYEHe, Ha-
pyuwleHus 2nomatus, 3ampyoréxHoe Moueucnyckaue u 3anop. [lamogusuonozuyeckue npoyeccel, cés3arHsle ¢ doghamunepauyeckoil cucmemot,
00yC10671U8aI0M BO3HUKHOBEHLE MPego2u, 3aMedJieHue MblULIeHUS, ymOMASeMocb u ducopuio y nayuermog ¢ 1. 3Harue HeMomopHsix cum-
nmomoe Heo0Xo0uMo 0714 NOCMAHOBKY OUAZHO3A KA PAHHEL CMAdUU U YITyuLUeHUS NPO2HO3a 0715 HAPYWEHUT! 5Mo20 cnexmpa.

Kniouessie cioBa: 60/1e3Hb H(Z,DKL{HCOH(Z,' HEMOMOPHblE CUMNIMOMbL; aEMEHU,H}I,' KOZHUMUBHblIE HADYWEHUA; HapYWEHUA CHA

Wcrounnk ¢uHaHCHpOBaHUA. ABTODBI 3a4B/IAI0T 00 OTCYTCTBMM BHELIHUX MCTOYHMKOB (DMHAHCMPOBAHMS TIPU MPOBEIEHUN UC-
CJIe/JOBAHMSL.

KouguxT nHTEpecoB. ABTOpbI IeKIapUpyIOT OTCYTCTBHUE ABHBIX U MOTEHLUAbHBIX KOHIMKTOB HHTEPECOB, CBA3aHHBIX C My0/u-
Kal[el HacTOoSILEeH CTaThU.

72 Annals of clinical and experimental neurology. 2024; 18(3). DOI: https://doi.org/10.17816/ACEN.1001


https://crossmark.crossref.org/dialog/?doi=10.17816/ACEN.1001&domain=PDF&date_stamp=2024-10-03

06530PblI. Hay4Hblit 0630p

HeMOTOpHbIE CMMNTOMbI 60NE3HN MapKUHCOHA

Anpec nns koppecnonennuu: 576104, India, Manipal, Kasturba Medical College, Manipal Academy of Higher Education.

E-mail: chandnipalimar@gmail.com. Gupta Ch.

Jins yuruposanus: Pussu C.3.X., [anumap B, T'ynra Y., Aunpane J1.C. Hemotoprbie cummntomsl 6onestu [TapkuHcoHa: 0630p.
AHHanb! KUHUYeCKol u axcnepumenmanvHoll Hesponozuu. 2024;18(3):72—80.

DOL: https://doi.org/10.17816/ACEN.1001

Tocrymmna 09.06.2023 / Tpursita B mevats 05.09.2023 / Ony6mmkosara 30.09.2024

Introduction

Non-motor symptoms of Parkinson’s disease

Dr. James Parkinson defined Parkinson’s disease (PD) as
a chronic neurodegenerative disorder of the extrapyrami-
dal system. The disease is characterized by both motor and
non-motor symptoms. The motor symptoms like bradyki-
nesia, pill-rolling tremors, rigidity, etc. develop due to the
degeneration of dopaminergic neurons in nigrostriatal path-
way [1]. A progressive degeneration of dopaminergic neu-
rons occurs in the pars compacta region of substantia nigra
which projects to the striatum via the nigrostriatal pathway
leading to a decline of dopaminergic functions in the pa-
tients. Most patients are reported to develop PD when there
is 50% to 80% loss of dopaminergic neurons. The increased
activity in globus pallidus internus segment and substantia
nigra pars reticulata circuit is observed when there are de-
creased levels of dopamine in the striatum of PD patients,
which contributes to abnormal functioning of gamma am-
inobutyric acid, resulting in inhibition of thalamus and re-
duced ability of thalamus to stimulate frontal cortex, lead-
ing to the reduced motor activity that is a feature of PD [1].
With no conclusive tests to confirm the diagnosis of PD,
clinicians must rule out other diagnoses by assessing the
history and symptoms.

The classical triad includes bradykinesia, rigidity and tremor
at rest. Dysarthria, postural instability, and dystonia are oth-
er motor features of PD. Besides, further diagnostic workup
including neuropsychiatric testing, sleep analysis, and as-
sessment of vision should be carried out in suspected PD
cases. Abnormal colour vision is, for instance, a non-motor
symptom occurring due to the changes in intraretinal dopa-
minergic transmission. Thus, it becomes very important to be
aware of the non-motor symptoms and consider them during
clinical diagnosis [1].

The disease is generally managed by oral levodopa. With
rehabilitation and physiotherapy as established therapeutic
options to manage symptoms of PD, there are other new
rehabilitation modalities used nowadays. In light of the ne-
cessity to underscore the significance of non-motor symp-
toms in patients with PD, this review has been prepared. It
addresses various questions around the unchartered territo-
ry of non-motor manifestations and the approaches to their
management.

Depression

As described above, treatment of PD is complex. Besides
movement disorders, it revolves around diminishing the be-
havioural abnormalities. The patients are prone to psychiat-
ric conditions seen in the rest of the population like depres-
sion and cognitive impairment. As per B. Scott et al., out of
a sample of 948 patients, about 36% presented with depres-
sion [2]. A meta-analysis pointed out that about one third
of patients have clinically significant depression [3]. Another
review mentions that around 50% of PD patients are affected
by depression that may take a progressive course, with the
development of anxiety and panic attacks [4]. Depression and
anxiety may occur long before diagnosis is even made [5].
In a 2008 review article, it was implied that depression is
common in patients with PD and it was found in 35% of PD
patients [6]. However, depression is milder in patients with
PD in contrast to those unaffected with PD; the PD patients
with depression also present with apathy and anhedonia.
Moreover, depression is seen early before the onset of motor
symptoms and is linked to the duration and severity of motor
symptoms. It also depends on the fluctuations of these symp-
toms and the dosage variations of dopaminergic medications.
Factors like psychosis, sleep disturbances, anxiety and so on
can lead to an increased risk of developing depression in PD.
Loss of cortical cholinergic neurons may cause depression in
patients with PD [7].

Anxiety

60% of patients with PD are affected by anxiety, which in
general includes fear, worry, and apprehension and may not
always be accompanied by depression [7]. It is more frequent
in females and patients with very early disease onset. Associ-
ated with periods of low dopamine levels, anxiety levels pro-
portionally increase with motor fluctuations and freezing (no
movements) [8]. In a study conducted with 105 PD patients
PD, anxiety was prospectively assessed based on the Par-
kinson Anxiety Scale, and Parkinson’s Disease Questionnaire.
Results showed that 56 patients had anxiety: episodic anxiety
(50%) and persistent anxiety (15%). Higher prevalence of ep-
isodic anxiety is a PD-specific symptom and stems from the
dopaminergic pathway [9]. Such anxiety episodes are often
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related to verbal memory loss in PD patients with no symp-
toms of dementia. As such, the anxiety exerts an adverse in-
fluence on the quality of life and proper timely screening is a
must to ensure the efficient delivery of care and management
to PD patients and their close ones [9].

Cognitive impairment and dementia

Cognitive impairment and dementia may complicate PD.
L. Galtier et al. conducted a study which included 43 patients
with idiopathic PD and 20 neurologically normal controls who
were followed up for the MDS (Movement disorder society)
Task Force criteria for PD-MCI (mild cognitive impairment)
diagnosis [10]. 96.2% was the maximum frequency for the
multiple domain impairment and around 42.3% of PD-MCI
patients had dementia when followed up. The logistic re-
gression had clearly shown that the Hoehn—Yahr stage and
education significantly contributed to the prediction of PD-
MCI while Hoehn-Yahr stage and memory domain predicted
dementia. Neurological deterioration, level of education, and
loss of memory were prognostic factors for the progression of
intellectual impairment [10]. The general trend which is seen
in PD patient is an impairment of the executive dysfunctions)
and visuospatial function, with less prominent memory defi-
cits and preserved language function. Unstable set shifting,
attention and planning comprising the executive dysfunction
are seen early in the course of the disease, and this may
even include impaired face recognition. Other measures of
visuospatial functions degrade over the progress and severity
of PD and dementia. Finally, the brain higher level functions
get abnormal even before the patients gets diagnosed with
dementia [10].

The percentage of dementia in population due to PD is 3—4%.
Cross-sectional studies have shown that the mean prevalence
of dementia is 40%. In prospective cohort studies, the in-
cidence rates of dementia in patients with PD approximate
100 per 1000 patient-years which is five to six times higher
than in controls without PD [11]. Memory deficits are not too
rare in PD dementia but are adjoined to retrieval of informa-
tion that is learned and known. Aphasia, apraxia, and severe
memory loss are mostly seen in Alzheimer disease. Neuro-
psychiatric symptoms may occur in PD without dementia;
however, they are increasingly more common in patients with
more drastic cognitive impairment [12].

Hallucinations

Visual hallucinations affect up to 75% of PD patients. It not
only impacts patient’s life but also affects their family. One of
the common hallucinations type is visual hallucinations. They
were shown to be the strongest predictor of earlier placement
in care homes, cognitive decline, and increased mortality.
They occur mostly in the evening and involve perception of
animals, people etc. [13]. The affected person experiences
minor hallucinations and misinterprets objects, such as pile

of clothes, dogs and cats and hears muffled and distorted
sounds (auditory hallucinations). Some patients experience
tactile, gustatory, or olfactory hallucinations. They feel the
presence of someone and illusion of objects passing across
the peripheral vision [14]. The prevalence estimate of visual
hallucinations is 8.8% to 44%. The feeling of a presence of odd
things, complex frightening visions, and some vague feelings
is the entire visual phenomena span in visual hallucinations.
Underreporting is a potential problem since patients fear of
being labelled as “mad” [15].

Generally, it occurs to the patient in dim surroundings when
they are alert and usually the eyes are open. It has been re-
ported that a blurry image appears suddenly around the visu-
al field without any voluntary effort. This episode persists for
few seconds and vanishes out suddenly. These hallucinations
were complex and contained inanimate objects or persons,
but they were transient and perceptual. Usually there are
five or less images, sometimes being meaningful to the pa-
tient, happening in dim areas, recurrent and non-threatening.
How much the patient remembers of these hallucinations can
change over time and depends on the cognitive impairment.

21.5% of the participants out of a total of 191 patients without
dementia who were administered the Parkinson Psychosis
Rating Scale had psychosis. In this sample, 13.6% had visu-
al hallucinations, 6.8% of these had auditory hallucinations,
7.3% presented with illusions and 4.7% with paranoid ideation.
Auditory hallucinations were also found in PD patients even
though they were less common than visual hallucinations
[16]. In a study with 121 PD patients, 8% had auditory hal-
lucinations. The reports also show occurrence of erotoma-
nia, jealousy, and persecutory delusions. Unique entities such
as Cotard Syndrome and Capgras syndrome have been also
seen in PD patients [16].

Constipation

A non-motor symptom of constipation can occur early before
the motor symptoms. The gastrointestinal symptoms are very
common during all stages of PD, with 30% patients report-
ing drooling, dysphagia, gastroparesis, and constipation [17].
The reported constipation prevalence is 8% to 70% and is
steadily rising as the disease progresses [17, 18]. The medi-
an prevalence of 44% was noted if the criterion of less than
three bowel movements per week or straining is considered.
The data points out that as compared to the general population
the prevalence of constipation raises by a median of 30 percen-
tage points in PD patients.

The difficult rectal evacuation seen in PD patients is not be-
cause of rectal hyposensitivity, and rather it is caused by the ab-
normal tone of the striated external sphincter and puborectalis
muscles [19]. In cross-sectional studies, small intestine bacterial
overgrowth is more often seen in patients with PD compared to
healthy controls with a prevalence of 25% to 54% [20].
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Gastrointestinal dysfunction with drooling

In the study conducted in PD patients in Charles Nicolle
Hospital of Tunis during 2013 to 2014, 73% subjects had
gastrointestinal symptoms as most common non-motor
symptoms diagnosed with endoscopy and immunohisto-
chemical study; these symptoms can be looked upon as
a marker of PD [21]. The incidence of dysphagia ranges
from 9% to 82% but has been noted up to 97% in objec-
tive studies [22]. In advanced PD patients who have severe
bradykinesia and rigidity it leads to the oropharyngeal
dysphagia. The incidence of gastroparesis is somewhere
between 70% to 100% in mild PD patients with a mean
half emptying time of 46 to 149 minutes and 55 to 221
minutes in moderate PD compared to 43 to 107 minutes in
healthy controls. The distal oesophageal transit times and
colonic transit times were both extended in early to mo-
derate PD [20].

A non-motor symptom that affects more than half of
patients with PD, excessive salivation, has a negative
impact on their lives, especially in advanced stages.
Along with drooling, the patients also presented with the
lower swallowing capability, poorer functional swallow-
ing, more severe facial hypokinesia and severe involun-
tary mouth opening. The incidence of drooling in PD ran-
ges from 10% to 84% [21, 22]. The droolers showed more
stooped posture. The presentation relates to abnormal
swallowing in the oropharyngeal phase and an increased
frequency of secretions of the parotid gland.

Till now, the pathophysiology of drooling in PD is not ful-
ly understood with reduced intra-oral salivary clearance
expected to be the major cause of it [21]. Of all factors
contributing to drooling, hypomimia was most strongly
linked to and more seen in men with advanced PD and
dysphagia [22]. Dysphagia is considered an important
component in the multifactorial model which explained
drooling. In fact, latest findings seem to prove that tongue
bradykinesia is related to both oropharyngeal dysphagia
and drooling [22].

In a study conducted in 84 patients at Mayo Clinic, ten
showed delayed gastric emptying, another ten had slow co-
lonic transit, sixteen had accelerated gastric emptying and
49 had normal transit time [23].

Dysphagia

Dysphagia was reported to affect 68% of late-stage PD pa-
tients (Hoehn-Yahr stages 4 and 5) in Barcelona and Lis-
bon cohort. A relevant unexplained weight loss or BMI (body
mass index) below 20 suggests dysphagia [24]. During the
course of disease around 20% of PD patients develop malnu-
trition. Sialorrhea or drooling is a predictor of dysphagia and
aspiration pneumonia [24].

HeMOTOpHbIE CMMNTOMbI 60NE3HN MapKUHCOHA

Rhinorrhoea

Rhinorrhoea refers to the presence of nasal discharge which
is the “presence of nasal drainage in the absence of sinus
problems, respiratory infections, and allergies”. In a system-
atic review for determination of rhinorrhoea incidence in PD
in 451 patients and 233 controls, pooled prevalence of the
symptom was 45%, and a greater number of patients with
rhinorrhoea self-reported disturbances in smell compared to
those without abnormal nasal disharge. The mean age of pa-
tients with PD and rhinorrhoea was significantly greater than
those with PD without rhinorrhoea. No difference in disease
duration, disease severity, or gender between the cohorts was
identified [25].

Hyposmia

More than 90% of PD patients develop hyposmia or anosmia
which is generally bilateral and occurs before motor symp-
toms due to dopamine deficiency. Patients generally do not
report it but if the development or progression of hypos-
mia is associated with other early clinical, imaging and/or
biochemical markers it could be viewed as a biomarker for
detection of early pre-motor PD [26].

Othello syndrome

Of 805 patients with PD, 20 had delusional jealousy, which
was associated with treatment with a dopamine agonist, and
in five patients it can be treated by reducing the dose of
dopamine agonist [27]. The patient can exhibit delusional
jealousy in the evening or midnight or while indoors, but
it can also sometimes happen during daytime or while out-
doors. In the study review, the DSM-IV-TR (The Diagnostic
and Statistical Manual of Mental Disorders, 4th edition, text
revision) criteria were used. Unlike visual hallucinations, pa-
tients did not see persons or animals and were fully oriented.
There was no abnormal odd or repetitive behaviour. These
patients did not have any premorbid personality disorder pri-
or to Othello syndrome, or any family history of psychiatric
or personality disorders [28].

There are limited studies of Othello syndrome in PD and
one such study identified eleven Othello syndrome subjects
(nine males; two females) out of 153 patients who were
found to have PD as per the Movement Disorders Society
Criteria [29]. It was noted that Othello syndrome is more
frequently seen in males; however, the incidence of this syn-
drome is 7.2% only [28].

Sexual dysfunction

Often neglected non-motor symptom, sexual dysfunction
(SD) in PD patients is attributable to numerous social and
cultural factors which is why it is still under-recognised.
PD affects libido and there is orgasmic dysfunction in men
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and women [30]. A multidisciplinary approach for diagnosis
and treatment must be undertaken to assess the plethora of
symptoms of SD in PD. More so, prevalence of SD in women
is approximated around 25% to 63% with a greater preva-
lence in post-menopausal women [31]. Diminished libido and
erectile dysfunction can occur in 80% of male PD patients
and orgasmic dysfunction may reach up to 84% and 75% in
female PD patients [32]. In 15% of cases symptoms appear
early in PD developing over 65 years of age [33]. But even
the young PD patients get affected by the symptoms of SD.
They show decreased sexual desire and are feel discontented
with sexual life.

Male sexual dysfunction is relatively more prevalent, and men
have difficulties reaching orgasm and experience premature
ejaculation. Women show predominant decrease in sexual desire
and difficulties with arousal and orgasm. Decreased libido along
with vaginal tightness, involuntary urination, and displeasure
in sexual intercourse is also observed in females with PD [32].

Sleep disturbances

Sleep disturbances are one of the major non-motor symp-
toms in PD, including rapid eye movement (REM) sleep be-
haviour disorder (RBD), restless leg syndrome, and sleep ap-
noea. High percentages of people with sleep disorders are
expected to develop PD, even though RBD is found to be in

the best association with PD development. The probable risk
is substantially greater for acquiring PD in patients with RBD
compared to the general population, and once PD is initiated,
the progression of motor symptoms is quicker than in pa-
tients with no RBD [5].

Urinary symptoms

Urinary frequency and retention is generally seen in pa-
tients with PD. This occurs due to disturbances in choliner-
gic parasympathetic nervous system. It has been noted that
nigrostriatal degeneration might be responsible for urinary
symptoms. Frequent nocturia is seen in 60% of patients and
is caused by detrusor overactivity [34].

Conclusion

This review discusses all the non-motor symptoms of PD.
The aim of this review was to present major non-motor
symptoms that affect PD patients. Knowing the non-mo-
tor symptoms is crucial to help the clinician to make ear-
ly diagnosis and for better prognosis of disease. These
non-motor symptoms are treated specifically (Table)
to ensure better relief and improve the quality of patients’
life. Hyposmia, is a biomarker for the early pre-motor PD,
and when combined with imaging and non-motor tests for
diagnosis, it can help identify PD early.
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Treatment aspects related to non-motor symptoms of Parkinson’s disease

Non-motor symptoms

Depression

Anxiety

Cognitive impairment
and dementia

Hallucinations

Constipation

Gastrointestinal dysfunction
and drooling

Rhinorrhea

Dysphagia

Hyposmia

Othello syndrome

Sexual dysfunction

Sleep disturbances

Urinary disturbances

Treatment

- Use of antidepressants: selective serotonin reuptake inhibitors remain the drug of choice [35];
« cognitive behavioural therapy;
« monoamine oxidase type B inhibitors, tricyclic antidepressants, and dopamine agonists

can also be used to treat depression [36-40]

Clonazepam, benzodiazepines, and selective serotonin reuptake inhibitors [41-43]

» Non-pharmacological approaches: — cognitive interventions, non-invasive brain stimulation, physical
exercise [44];

« rivastigmine is approved for PD: available as capsules and transdermal patch [45];

« donepezil improves cognitive performance

Hallucinations can be treated with clozapine in PD patients [46]

» Macrogol;

« lubiprostone;

« cisapride;

» mosapride;

- tegaserod;

« relamorelin [47]

« Catechol-0-methyl transferase inhibitors, monoamine oxidase type B inhibitors and amantadine
are used to treat gastrointestinal dysfunction in PD patients [45];

« domperidone, 10 mg;

« mosapride, 15 mg with dose titration from 10-15 mg/week to 45 mg;

= non-pharmacological options: regular physical activity for overall benefit to the PD patients [48]

« Antihistamines;

« anticholinergic sprays;

- topical steroid nasal sprays;

« vidian neurectomy, cryotherapy;

- radiofrequency ablation [25]

« Dysphagia can be decreased by asking PD patients to do swallow manoeuvres [49];
« dietary modifications can also help to reduce dysphagia;

« oral motor exercises [50]

Deep brain stimulation can reduce hyposmia [51]

Discontinuing or reducing dose of dopamine agonists in PD patients with Othello Syndrome
plus aripiprazole and quetiapine [52]

« Newly diagnosed PD patient — first start with dopaminergic drugs and ensure a follow up;
« use of antidepressants like clomipramine; selective serotonin reuptake inhibitors such as sertraline may
be successful;
« sildenafil is an effective treatment option along with tadalafil and vardenafil;
« sublingual apomorphineg;
« prostaglandin E1, papaverine and papaverine-phentolamine mixture are also effective [53]
« Levodopa/carbidopa-controlled release (CR), eszopiclone, melatonin 3 to 5 mg can be used
for the treatment of insomnia and modafinil for the treatment of excessive daytime sleepiness [54]
Anticholinergics are used for urinary retention. Diazepam, baclofen or dantrolene may be useful in relaxing
striated muscle in patients with hyper-reflexic external sphincters. Serotonergic agents such as duloxetine
may be used to treat overactive bladder in PD [34]
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