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INTRODUCTION

Parkinson’s disease (PD) is a common neurodegenerative
disorder second only to Alzheimer’s disease.1The cardinal
clinical features of PD include asymmetric onset of

bradykinesia, rigidity, and resting tremor resulting from the loss of
dopaminergic neurons in substantianigra pars compacta (SNc).2The
peak age of onset of PD is in the early 60s (range 35-85 years), and
the course of illness ranges from 10 to 25 years.3

The prevalence of PD is estimated to be 329 per lakh general
population, andan annual incidence ranging from 16-19 per lakh
general populationwith estimates of 5 million sufferers
worldwide.4The prevalence increases with age, affecting about 1-
2% of adults 60 years and olderto greater than 4% of adults above 80
years.5The current incidence is expected to double by year 2030.4

Patients with PD often have non-motor symptoms (NMS) in addition
to the motor manifestations. These NMS have recently been
recognized and systematically described.6

There is increasing realization that NMS significantly contribute to
the morbidity and increase the burden of the disease far beyond that
caused by the classical motor symptoms.5

The current review will focus upon this increasingly recognized entity
of NMS in PD.

PATHOPHYSIOLOGY
While the motor symptoms of PD bear a direct correlation to the
presence of neuronal degeneration in the SNc, they do not represent
the true beginning of the degenerative process, as NMS can occur
prior to presence of such abnormalities in SNc.7 With emergence of
functional and neuropathological studies, there has been recognition
of involvement of areas apart from the nigrostriatal region.7

Many NMS precede the appearance of classic motor manifestations
as a prodrome to the eventual illness. Olfactory dysfunctions,
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gastrointestinal disturbances, sleep difficulties, depression and
multiple cognitive deficits.8-13

The seminal work by Braak and colleagues suggested that the
degenerative process begins in non-dopaminergic structures of the
brain stem, even in the peripheral autonomic system.9The authors
suggested that the degenerative process starts in the caudal regions
of the brainstem (dorsal motor nuclei of the glossopharyngeal and
vagus nerves) and the olfactory bulb, progressing in the caudal-rostral
direction with the involvement of SNc later in the disease.
Degeneration of other brain-stem nuclei follow the appearance of
motor signs, until finally the degenerative process reaches the
anteromedial temporal cortex and then the neo cortex, starting with
associative and pre frontal, until finally sensory, motor and pre motor
areas are affected.

However, other researchers have not observed the occurrence of this
peculiar sequential pathological distribution.14,15The study though
caveated with deficiencies paved way for motivation towards
dissemination of the concept of the existence of NMS in PD.
Pathological heterogeneity has been observed between early and late
onset PD manifesting as clinical subtypes among motor and non-
motor PD.16There has been a growing evidence of involvement of a
non-dopaminergic process as the key to NMS in PD.7,17Table 1
suggests some of the hypothetical pathological changes leading to
NMS in PD.

Table 1: Suggested pathogenesis causing NMS in PD

NMS – CLASSIFICATORY APPROACH
The widespread NMS of PD comprise a variety of cognitive,
neuropsychiatric, gastrointestinal, sleep, autonomic, and sensory
dysfunctions.23With emergence of newer understanding of NMS and
motor symptoms, approaches are on way to amend the currently
utilized brain bank motor diagnostic criteria.24 Table 2 lists some of
the proposals to classify NMS in PD.17,23,24

EPIDEMIOLOGY
Despite its importance and frequency, NMS are not adequately
recognized in clinical practice.One study reported that depression,
anxiety, fatigue, and sleep disturbances are not identified in almost
50% of visits to the treating neurologist.25Another study reported
similar figures of almost 43% of NMS being missed in the neurology
consultation.26

As the life expectancy of patients of PD has now increased, cognitive

Table 2: Classificatory approach towards NMS in PD:

dysfunction and dementia associated with the disease are more often
observed.In one study it was found that 36% cases in an incident
cohort of PD patients had evidence of cognitive impairment.27Even
in absence of dementia, mild cognitive impairment is observed in
19% to 38% of patients with PD.28Depression is common in PD,
occurring in up to one-half of the patients.Anxiety disorders may be
as common as depression and the two are frequently co-
existent.29Apathy, may overlap, but is usually distinct from
depression. In addition, suicidal ideations, hallucinations, and
delusions may occur.30When PD patients are carefully questioned, it
becomes evident that fatigue, sleepiness, and sleep disturbances are
major problems independent of any medication and motor disability.
Studies have shown that sensory symptoms, such as pain and
anosmia, may precede the development of PD, sometimes by many
years.30Autonomic dysfunction occurs prominently andis seen in
about nine out of ten patients with PD, which appear to increase
significantly with increasing disease severity.31Table 3 describes the
various NMS associated with PD.

Table 3: Various NMS described in PD

*Adapted from Chauduri et al. (2005)32

MANAGEMENT OF NMS
There are various approaches to manage NMS in patients with PD. Table
4 provides the commonly prescribed pharmacological and non-
pharmacological approaches to manage various NMS associated with
PD.
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Table 4: Management techniques for NMS

BZD - Benzodiazepine; SNRI - Serotonin and norepinephrine reuptake inhibitor; SSRI - Selective serotonin reuptake inhibitor; TCA - Tricyclic
antidepressants;
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CONCLUSION
The widespread NMS comprise of a variety of cognitive,
neuropsychiatric, gastrointestinal, sleep, autonomic, and sensory
dysfunctions.They are commonly encountered in PD and are
associated with significant morbidity and disability. They are if not
more, than equally responsible for detrimental status of health related
QoL in patients with PD. The pathological degenerative process in
PD not only resides in nigrostriatal region, but also in other cortical
and subcortical areas, which lead to cohort of NMS. Many NMS
even precede the appearance of classic motor manifestations as a
prodrome to the eventual illness.With emergence of better
understanding of NMS and motor symptoms, approaches are on way
to amend the currently utilized criteria’s to diagnose PD. Despite its
importance and frequency, NMS are not adequately recognized in
clinical practice. This under documented symptomatology needs to
be duly addressed in routine clinics, moreover because treatment for
many NMS exists with good response that can significantly improve
the health related QoL in patients with PD.
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