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Abstract

Mild Cognitive Impairment (MCI) is a non-motor common symptom of idiopathic Parkinson's disease
(PD) without dementia. Different studies have shown that the MCI is a strong predictor for dementia in
advanced clinical stages. Early and timely identification of the MCI in PD allows to generate new lines of
treatment, specifically, Neurorehabilitation, functional techniques, tended to improve the quality of life
for people diagnosed with PD. It was found that individuals had deficits to retain stimuli in a time given
(sustained attention), inability to consolidate information and new learning, as well as alterations in
executive functions and visuospatial functioning. New lines of research should not only focus on defining
MCI. Non-pharmacological treatment options are a scientific trend that will slow down the disease and
improve emotional, individual, and family aspects of people with PD as far as possible.
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Introduction

Idiopathic Parkinson's disease without dementia (PD) is a
neurodegenerative  pathology characterized by motor
alterations (bradykinesia, rigidity, tremor resting and postural
instability), non-motor alterations (cognitive impairment,
depression, anxiety, apathy, constipation, sleep alterations,
sensory alterations, behavioural alterations among others) that
directly and negatively impact on the quality of life of the
people who suffer from it [1].

Clinical tests for Mild Cognitive Impairment (MCI) in PD arise
from alterations in focal type to clinical stages of dementia [2].
PD patients in early stages present different cognitive
alterations that affect functional family dynamics and the
quality of life of patients and their immediate caregivers [3,4].
Clinical pictures of dementia are associated in later stages of
the disease [5], unlike MCI which is common in the early
stages of the disease, but they are studied as risk factors for the
progress they may have in dementia [5,6].

The recognition early MCI offers the possibility of generating
therapeutic intervention targets at the level of functional
Neurorehabilitation plans, which purpose is to slow down the
progression of the disease and reduce its emotional impact.

This article aims to describe the common cognitive disorders in
patients suffering from PD without dementia at early stages.
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Method

Fort the preparation of this review primary references have
been used such as 39 research articles aimed to study cognitive
mild impairment in PD without dementia, 18 review articles, 1
systematic review and 1 chapter of a book. The search of the
information is held in PubMed and Scopus databases. The
initial search was carried out using key words (mild cognitive
impairment, EP, initial stages, functional Neurorehabilitation),
obtaining a total of 220 references. Summaries of these works
were analysed and 100 were selected. Then, those works that
met the criteria set out in Figure 1 were selected. There was
total of 59 (Figure 1).

Mild cognitive impairment in the idiopathic
Parkinson disease without dementia

The variability of the cognitive impairment in PD is given from
20% and 57% at the early stages [7-9]. The clinical profile of
cognitive impairment in PD, is often difficult due to the
heterogeneity shown in the disease by clinical,
pathophysiological, neuropsychological and biochemical
commitment that makes unclear the etiology of cognitive
deficits at present [10].

Different studies [7-9] indicate the presence of heterogencous
cognitive disorders in patients with idiopathic PD without
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dementia. Cognitive domains that are usually damaged are:
tasks of sustained attention, memory [11], executive functions
[12,13] memory, and visuospatial functioning [14].

The pathology of MCI in PD is confusing and contradictory
[15,16]. Different studies indicate that low cognitive
performance in subjects with PD is related to different cerebral
dysfunction [16], and a reduction in the volume of gray matter
in medial temporal areas, which have as main function the
elaboration of new processes of learning [16].

Other studies have shown [17,18] abnormalities or a series of
dysfunctions in different systems of neurotransmission such as
noradrenaline, serotonin, and dopamine (upward projection
systems)  (Figure 2), limbic system, states of
neuroinflammation, apoptosis and different cortical areas that
are likely to progress to clinical stages of dementia and
worsening of cognitive functioning in individuals with PD
idiopathic.

Search results:
Pubmed (n=2&0)

Total: 140
Inclusion Criteria
- Subjects diagnosed with cognitive impairment in
early stages.
v - Notfinding themssives in stages o fadvanced

Pubmed (n=860) .

Scopus (n=20) disease.

Total: 140

Inclusion Criteria
Subjects diagnosed with cognitive impairment in eary
stages.

-Most of the articlez are written in English and
published after 1989.

v

Selected works:
Pubmed: 2& articles
Scopus: 31 articles
Total: 58

-Research articles: 39
-Reviews: 18
-Systematic reviews: 1
-Book chapter: 1
Total: 58

Figure 1. Selection study process.

Some studies [19,20] show alteration in fronto-striatal circuits.
Degeneration occurs in the early stages, with dysfunctions in
the striated nucleus and the neocortex, areas that are related to
the inability that individuals with PD have to plan and perform
tasks that involve greater cognitive flexibility.

For this reason, it is necessary to conduct investigations
focused on identifying and analysing the brain areas that are
most vulnerable in the early degeneration of PD. Likewise, it is
vital to study the role of biomarkers that are associated with
cognitive decline in PD. This will allow establishing patterns
of systematic analysis that give Neurorehabilitation functional
lines as a result, in order to improve the quality of life of
patients [21].

MCI in patients with idiopathic PD without dementia is often
under-diagnosed because of the subtle way it appears in
incipient states of the pathology. Different alterations in tasks
of sequencing, organization, direction, visuospatial and
visuoconstructive skills, as well as problems in tasks of
sustained attention, are related to dysfunctions in the frontal-
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sub cortical circuits, reduction of gray matter, basal ganglia
cortical and subcortical atrophy [22].

MCI in PD is kept being investigated, especially at early stages
of the disease. The heterogencous character of the disease has
not allowed establishing a Neuropsychological profile
according to the etiopathogenic picture of the pathology,
especially in initial stages [23].
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Figure 2. Ascending projection systems which degenerate with
Parkinson's disease. Taken from Narayanan et al. [17].

Attention

The inability to perform more complex tasks and those of
sustained attention, are present in subjects with PD, due to the
decline of the executive functioning and the slowing on the
motor cardinality of pathology.

Different studies [24] show that individuals in the early stages
of PD also have deficits in selective attention tasks, associated
with dysfunctions in the caudate nucleus, the pre frontal cortex,
and the decrease of dopaminergic projections of the brainstem
towards cortical areas and basal ganglia [25].

Another study [5] has found that patients have an inability to
process their thinking. This slowing is due to the aortic which
does not respond to the diversity of stimuli. This is also a result
of the problems that individuals have to organize and plan
Metacognitive strategies that allow them to be focused on the
beginning and attainment of an external stimulus.

The found thing so far indicates that there is a loss of cognitive
flexibility that does not allow individual to elaborate for
immediate action plans that require strategic or Meta-cognitive
solutions [5].

Studies on attentional processes in idiopathic PD without
dementia are not conclusive, since different works [26] point
out that the control of the states of mind 1 and attention are not
altered in the early stages of PD.

Memory

Similar to attention and other cognitive domains, memory
presents a heterogeneous profile that goes from the normality
of memory processes to a deterioration of processing and
consolidation of the information [27,28]. Different studies have
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shown that individuals with idiopathic EP without dementia
have disability in operational and episodic memory tasks as
well as procedural memory [11].

Apparently, the ability to store and consolidate new
information is not altered [11]. Free and delayed recall is
affected, possibly associated with the volumetric reduction of
the cortical gray matter at the level of the right parietal lobe
[29,30]. It is different for recognition, which apparently is not
altered since they are related to a dysfunction of the cortical
nigro-striatal-thalamus circuit that interconnects the associative
striatum with the pre frontal dorsolateral cortex [31].

Other studies have pointed out that the deficit of dopamine
level mesocortical is associated with memory impairment in
early stages of PD [17], also due to a disruption of cortical
cholinergic function [32].

Alterations of memory in early stages are often related to a
secondary impairment of attentional processes and cognitive
flexibility (Executive function) [33].

In the same way, patients with EP show problems in
prospective memory tasks, related to dysfunctions in the
temporary medial lobe, basal ganglia, cortical areas and neural
circuits of the spline body [34].

Other studies [35] have found changes in the entorhinal cortex
and hippocampal formation, brain areas that are related to the
processing, consolidation, and evocation of the information
[27,28].

It is necessary to have into account that not all the components
of the memory are found committed [28]. Other research has
shown that memory as cognitive function in PD is not altered
in a general way. The heterogeneity of the disease makes
different research results to be highly variable, since many
individuals retain skills for activities of procedural type [34].

Currently, the research is focused on determining the
Neuropsychological profile in patients with EP in initial stages,
hoping that their results can show a greater and systematic
approach to the cognitive deterioration of the pathology,
despite the heterogeneity shown in each one of the stages.

Executive functions

Executive functions include a diversity of processes that aim to
organize, plan and direct the immediate conduct towards a
specific objective [36]. Inhibition, initiation and task change
processes are part of the Executive functioning of human
behavior. Alterations in these cognitive domains are related to
the clinical Neuropsychological profile shown in patients with
idiopathic PD without dementia [13].

PD patients in early stages often present difficulties in motor
planning, deliberate action, efficient implementation and
initiation [12]. Some studies [12,13,37,38] indicate that the
deterioration of the executive functions in EP is due to
dysfunction of dopamine in the pars compact [13,38] causing
alterations at the level of the cerebral cortex and the basal
ganglia [39-43].
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Data from different studies [44] demonstrate that the verbal
fluency is affected by the evolution or the deterioration that
generates disease. Others [45] have pointed out having not
found these functions altered, in comparison with control
subject groups. So this leads to infer that the heterogeneity of
PD plays an important role in the pathophysiology of the
disease and at the time of analysing the data.

The difficulty in tasks of function Executive is related to
emotional alterations like depression [46,47] that as emotional
alteration impacts on the cognitive performance of the subject
with EP; apathy [39,41,43] which influences on the
deterioration of initiation and sequencing tasks. Anxiety is not
related to the deterioration of Executive functions. However, in
a Foster study [48], it was found that patients in early stages of
EP showed alterations to perform tasks of operational memory,
possibly due to dysfunctions in the lobe front, affecting the
elaboration of an organized and directed behavior.

Other [49,50] studies have found commitment of the prefrontal
cortex, the basal ganglia, the medial temporal system and the
entorhinal cortex in motor planning, sequencing and change of
task and initiation tasks.

So far it is known that the executive functions are the most
affected cognitive domain in people with idiopathic PD
without dementia, and they are an excellent predictor to
identify and diagnose clinical pictures of dementia in the
medium or long term [51]. Functional Neurorehabilitation
techniques not only improve the quality of people's lives but
also slow down the process of neurodegenerative pathology.

Visuospatial functioning and visuoconstructive skills

Visuospatial functioning in subjects with idiopathic PD without
dementia plays an important role, since the executive
dysfunction showed by this type of patients, is associated with
the disability that individuals have to integrate responses that
require a greater complexity in higher psychological functions,
especially those where the frontal lobe [52,53] is involved.

In the early stages of PD, subjects with this disease experience
difficulty to perform tasks that involve synthesis and analysis
of visual stimulation process [54]. Also, it has found difficulty
in processing or face recognition, related to possible
malfunctions in the visual cortex, Hippocampus and
temporoparietal junction [55].

Other studies have found abnormalities in the frontal lobe,
neocortical grey substance, cortico-striatal-thalamic circuit and
primary visual areas [14,40].

The area that shows greater commitment in alterations of the
visuospatial operation is the prefrontal cortex. Its main
function is to integrate the information that comes from the
outside [40,53].

It has been found that the deficit in visuospatial functioning is
associated with declining those subjects with PD show in the
theory of mind. It seems that there is a mediator of tasks as a
predictor of a visuospatial effect on cognitive States or theory
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of mind. This could explain why PD patients show incipient
alterations in executive domains [56].

In relation to the visuoconstructive skills, different studies
[57-59] show that this type of disturbance is not frequent in the
early stages. However, other data have pointed out that some
patients tend to present disability to perform situations at
perceptual and motor level [57]. The heterogeneity of the
disease shows a significant role for the discrepancy that occurs
in the Neuroanatomical correlation and its Neuropsychological
profile, especially in the early stages of the disease.

Conclusions

Mild Cognitive Impairment in PD is currently one of the most
important non-motor symptoms, since it is considered a
predictor of dementia in advanced stages of the disease.
Investigations should focus their efforts on carrying out works
or multidisciplinary studies that have as objective the patient
and the family, with the patient because it will allow to
improve the quality of life and the slowing down of the disease
through functional neurorehabilitation techniques, and with the
immediate caregiver, the prevention of Burnout Syndrome.

Data obtained by different research [2,5,12] demonstrate that
mild cognitive impairment is a common feature in initial stages
of PD. It is important that studies are not only limited to the
research of this non-motor disorder in them. It is necessary to
include aspects of non-pharmacological treatment that cover
different individual, social and family dimensions that allow
intervening the consequences given in the initial stages of PD.
Therefore, we detail the following suggestions:

1. Investigations and interventions on PD should be focused on
early detection of MCI with the aim of generating functional
Neurorehabilitation strategies that slow down the disease.

2. The systemic Neuropsychological evaluation will establish
criteria of diagnosis that allow rating MCI in subjects with PD
in early stages.

3. The intervention of the family, especially immediate
caregivers is going to generate that PD does not destabilize the
social and family structure of each one of the patients.

It is expected that the thing exposed above improves the
quality of life of each one of the patients and relatives.
Cognitive impairment is common in PD, but as it is identified
and functional action plans are generated, patients will be able
to have more episodes of stigma and emotional well-being.
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