
Benha Journal of Applied Sciences (BJAS)                                                   print: ISSN 2356–9751 

Vol. (9) Issue (7) (2024), (97- 112)                                                                  online: ISSN 2356–976x 

http://bjas.bu.edu.eg 

 Benha Journal of Applied Sciences, Vol. (9) Issue (7) (2024( 

 

Mild Cognitive Impairment in Parkinson’s disease Patients 
Huda H. Abd El-Hafez

1
, Victor S. Mikhael 

1
, Abd ELnaser A. Morad 

1
, Shorouk F. Abd 

Elmaksoud
 1 

and
 
Mohamed R. Khodair

3 

1
 Neuropsychiatry Dept., Faculty of Medicine, Benha University, Benha, Egypt 

2 
Neuropsychiatry Dept., Faculty of Medicine, October 6 University,Giza, Egypt 

E-mail: Hudahossam1882018@gmail.com 

Abstract 

Background: The term "cognitive impairment" was first used in the 1980s to describe minor cognitive 

impairments in the setting of Alzheimer's disease were not severe enough to be classified as dementia. 

This idea has only just found application in the field of Parkinson's disease (PD), a condition 

characterized by cognitive impairments are prevalent even at the time of diagnosis. The use, 

interpretation, evaluation, predictive power of this idea, however, are all highly contentious. In this 

article, we take a look back at what is known about motor cognitive impairment (MCI) in PD from an 

epidemiological perspective, including contemporary classifications, underlying pathophysiology, 

detection techniques, ways to monitor cognitive involvement in PD, current debates in this field. 

Objective: The purpose of this review paper is to look at the characteristics of cognitive impairment in 

(PD), kinds of cognitive impairment in (PD) subgroups, pertinent risk factors in subgroups. Last but 

not least, the evolution of PD at both the individual community levels is greatly aided by as a clinical 

entity.  Longitudinal studies using more sensitive visuospatial assessments should be conducted in the 

future to track the development of cognitive changes in PD. Definitions biomarkers will probably start 

to include multimodal assessments in addition to neuropsychological testing. Disease categorization, 

individualized therapy, early intervention are all possible outcomes of identifying the first stages of 

cognitive involvement. It will pave the way for more robust clinical studies prospective outcome 

metrics, which might lead to the development of medicines to halt the onset of dementia in Parkinson's 

disease. 
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1. Introduction 

PD is a degenerative neurological disorder 

worsens time. Among its motor symptoms are 

bradykinesia, stiffness of the muscles, resting 

tremors, instability of the gait posture [1].  

Cognitive, olfactory, sleep, anxiety, 

depression, autonomic dysfunction are 

nonmotor symptoms. Mental behavioral 

illnesses also fall under this category. 

cognitive impairment (PD-MCI) PD dementia 

(PDD) are forms of cognitive impairment in 

PD [2]. 

Every year, between 6 15% of patients will 

develop dementia. The likelihood of PDD 

progression in is 62% after 4 years, compared 

to just 20% in PD-NC [3].  

Among newly diagnosed PD participants, 36% 

had cognitive impairment (MCI). The 

prodromal stage is not immune to cognitive 

impairment [4].  

Subjects, their families, even physicians often 

disregard motor symptom impairment (MCI) 

because of the misconcealment of these 

symptoms.  

Aging severe motor symptoms, particularly 

postural gait instability, are often accompanied 

dementia, which often develops in the latter 

stages of PD. There is now no effective 

therapy for PDD, the condition is often 

accompanied motor problems, hallucinations, 

mental illnesses, all of which diminish the 

quality of life of [5].  

In order to postpone the onset of the illness 

enhance quality of life, it is essential to detect 

PDD early practice prophylactic measures. 

Aarslet al. [6] noted while MCI is most often 

associated memory, it has now been expanded 

to include additional areas of cognition 

including language, attention, visuospatial 

function, executive function.  

Age, tardiness of illness start, male gender, 

depression, severe motor symptoms have been 

linked to in recent research [7].  

Motor symptoms, particularly instability of 

posture gait, are more influential on cognitive 

impairment (MCI) [2]. Cognitive decline was 

less likely in those who were younger or had 

more education[8].  

Examining the characteristics of cognitive 

impairment in PD, the different kinds of 

cognitive impairment in PD, the subgroups of 

important risk factors in PD were the goals of 

this study.-MCI. 

2. disease 

In 1817, Dr. James Parkinson first referred to 

Parkinson's disease (PD) as a "shaking palsy." 

This neurodegenerative illness is marked by 

both motor nonmotor symptoms, it progresses 

over time. The disease's deteriorating effects 

on movement muscular control have a major 
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clinical impact on patients, their families, 

caregivers[9]. 

But there is now no evidence environmental 

factors promote Parkinson's disease. About 

10% of cases have a hereditary component; 

this is especially true for younger [10]. 

The Human Body 

In Parkinson's disease, the basal ganglia, a 

group of nuclei situated at the base of the 

forebrain, are usually the main areas 

malfunction. The caudate putamen is a part of 

the striatum, the largest nuclear complex in the 

basal ganglia. According to research by [11], 

the striatum receives excitatory signals from 

several parts of the brain as well as inhibitory 

excitatory signals from the dopaminergic cells 

of the substantia nigra pars compacta (SNc). 

View the figure below [12] to view an example 

of the subthalamic nucleus. 

 
Fig. (1) The subthalamic nucleus (STN) (lavender) is shown in a sagittal slice taken 12 mm 

 

laterally of the midline [13]. 

According to [13], the GPi's neuronal 

output is controlled by both direct indirect 

routes. This output supplies the thalamic 

nuclei, which in turn project to the main 

supplementary motor regions, tonic inhibitory 

input.  

Broad categories of potential danger 

The idea this illness has hereditary components 

is well acknowledged, although the exact 

amount of heritability is still up for discussion. 

So far, six comprehensive meta-analyses have 

connected 41 distinct genetic loci to PD 

etiology [14]. 

Environmental, genetic, ethnic variables may 

all contribute to the pathophysiology of PD, 

given the disease's varying incidence around 

the globe. More risk factors for PD may be 

uncovered future therapy preventative choices 

may be better informed by ongoing biomedical 

research in PD patients [15]. 

Causes effects 

Motor structures of the basal ganglia are 

affected by PD, an extrapyramidal system 

condition. The disease is marked by reduced 

motor function loss of dopaminergic activity, 

which leads to the clinical symptoms of the 

disease [16]. 

In PD, dopaminergic function is lost due to the 

progressive degradation of neurons in the 

substantia nigra pars compacta (SNpc) project 

to the striatum (the nigrostriatal pathway) [17]. 

Furthermore, since dopamine normally inhibits 

cholinergic activity, its removal leads to both 

diminished thalamic activation increased 

cholinergic activity. New data suggests various 

levels of the neurological system are involved 

in PD's widespread global network failure 

[18]. 

Refractory proteolytic processes involving 

aberrant breakdown or overproduction affected 

by genetic alterations may be the secondary 

cause of their creation.  

According to[19], αSyn proteins might be a 

future target for PD treatment since they form 

insoluble fibrils associated LBs, which can be 

caused by gene mutations affecting the alpha-

synuclein (αSyn) protein. 

Early (premotor) olfactory rapid eye 

movement (REM) symptoms of PD may be 

facilitated by lesion patterns in the dorsal 

nucleus, medulla, pons. In later stages of 

Parkinson's disease, lesions in the nigrostriatal 
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area contribute to the typical motor symptoms 

of the condition.  

Just as LBs are in people dementia LBs 

(DLB), they are also linked to PD dementia. 

Motor aspects are more noticeable manifest 

sooner in PD than in DLB, which is one way 

in which the two conditions vary clinically 

[20]. 

Root cause 

The exact cause of Parkinson's disease is 

unknown, however researchers believe 

environmental genetic factors work together to 

cause the majority of cases. According to [21], 

about 10% of Parkinson's disease cases may be 

attributed to recognized hereditary factors. 

The very poisonous weed killer paraquat, as 

well as the fungicides maneb and mancozeb, 

are environmental variables almost quadruple 

the incidence of Parkinson's disease. [22] 

states although most of the investigated agents 

are no longer working in industrialized 

nations, some of them could be in less 

developed areas. 

However, there is evidence MPTP-induced 

Parkinsonism shares a mechanism Parkinson 

disease, which is characterized by a decrease 

in mitochondrial complex I activity [23]. 

According to the oxidation hypothesis, 

glutathione normally expedites the clearance of 

hydrogen peroxide. However, insufficient 

clearance of hydrogen peroxide can result in 

the formation of extremely reactive hydroxyl 

radicals, which in turn can react the lipids 

found in cell membranes, leading to lipid 

peroxidation cell damage[24]. 

When it comes to genetic variables, 

concordance between genetically identical 

monozygotic (MZ) twins will be than between 

dizygotic (DZ) twins, who only share around 

half of their genes, if those factors play a 

significant role in a certain illness. According 

to [25], twin studies conducted in the early 

stages of Parkinson's disease often discovered 

poor concordance rates for MZ DZ couples. 

Melanoma: A research done in 2017 indicated 

people Parkinson's disease had a nearly 

fourfold chance of having prior melanoma 

[26]. 

Type 2 diabetics were 32% more likely to get 

Parkinson's disease in old age compared to 

non-diabetic subjects in a large cohort study. 

The outlook 

Even though there is no proof levodopa slows 

the disease's progression, its clinical effects are 

likely to blame. According to research 

published by[9], the following clinical 

variables have the potential to be used as 

predictors of the pace of development of 

Parkinson disease: 

In newly diagnosed Parkinson's disease, a age 

at beginning of first rigidity/hypokinesia is a 

predictor of a quicker rate of motor 

progression and an earlier development of 

cognitive decline dementia. Conversely, if 

levodopa is administered at the first sign of 

tremor, it is possible to anticipate a longer 

therapeutic effect and a less harmful course of 

the illness. 

Patients postural instability/gait difficulties 

(PIGD), who are male have other 

comorbidities, may also grow more quickly in 

their motor skills. 

Possible predictors of premature nursing home 

placement reduced survival include advanced 

age at start, dementia, decreased reactivity to 

dopaminergic treatment. 

Clinical manifestations 

Heat sensitivity is a typical symptom of 

thermoregulatory disorders, which may also 

manifest as excessive perspiration. Regardless 

of the stage of the illness, some may have 

neuropathic pain or nociceptive pain in their 

muscles joints. Part 5 of this essay will address 

the management of PD's nonmotor 

characteristics [27]. 

Furthermore, longer courses of treatment are 

associated an increased risk of treatment-

related problems, such as dystonia dyskinesia, 

among diagnosed between the ages of 45 55 

[28]. 

Final Result 

Since PD cannot be definitively diagnosed 

through testing, a clinician must rely on the 

patient's medical history, physical 

examination, symptoms to arrive at a clinical 

diagnosis. This process also involves ruling 

out other possible diagnoses, such as essential 

tremor, multiple-system atrophy, DLB disease 

(Table 1)[29]. 

Table 1: Possible Distinguishing Factors 

Between Parkinson's Disease Other 

Conditions [26]. 

 Neurodegenerative dementia 

 Tumor of the basal ganglia 

 Minimal tremor in the key areas 

 Blood clots in the brain 

 Dysgenesis of the corticobasal plane 

 Disease known as Creutzfeldt-Jakob 

 Lewy body dementia 

 Parkinsonism caused by drugs 

 Metabolic factors (such as 

hypoparathyroidism, thyroid problems, or 

dietary deficits) 

 Deterioration of several systems 

 Hypotension in the brain 

 Problems smell 

 Loss of olivopontocerebellar tissue 

 PTSD, PD, Parkinson's disease 

 Stewardship of the supranuclear arteries 
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 Reticular dystrophy 

 Hemorrhage underneath the dura mater 

It is possible to overlook or postpone 

diagnosing Wilson's disease in younger 

patients (those less than 60 years old) due to a 

lack of stiffness bradykinesia. An intention-

type tremor (tremor movement) increased head 

involvement is a typical manifestation of 

benign essential tremor.  PD symptoms are not 

uncommon in DLB, however the condition is 

more often associated cognitive abnormalities 

visual hallucinations in patients[30]. 

Neuropsychiatric tests, sleep investigations, 

vision examinations may be added to the 

diagnostic toolbox for Parkinson's disease 

(PD) patients who report visual alterations, 

such aberrant color vision caused by changes 

in intraretinal dopaminergic transmission [26]. 

The doctor has determined the patient has 

Parkinson's disease. Traditional magnetic 

resonance imaging (MRI) and computed 

tomography (CT) scans show no 

abnormalities, and there are no diagnostic 

biomarkers for the condition at this time. 

Olfactory testing, positron emission 

tomography (SPECT), or positron emission 

tomography (PET) should not be routinely 

used to establish the existence of Parkinson 

disease [31]. 

It is necessary to assess the 24-hour urine 

copper excretion slit-lamp examine for Kayser-

Fleischer rings if the ceruloplasmin is low. 

Patients multiple system atrophy (MSA) have 

been shown to have abnormal outcomes on 

urinary sphincter electromyography [32]. 

Atypical Parkinsonism (MSA), progressive 

supranuclear palsy (PSP), corticobasal 

ganglionic degeneration (CBD) are the most 

probable right diagnoses for movement 

disorder neurologists when a false diagnosis of 

Parkinson disease is made.   Differentiating 

between Parkinson disease atypical 

Parkinsonism may be challenging early on in 

the illness's progression. Clinical are used to 

differentiate between these illnesses because 

there are no laboratory biomarkers for them 

either.  

Testing for olfactory abnormalities may 

distinguish between PSP, CBD, Parkinson's 

disease; however, MSA also reduces olfactory 

function [29]. 

Diagnostic Imaging 

Imaging magnetic resonance 

Magnetic resonance imaging (MRI) may help 

rule out certain medical conditions, including 

as tumors, strokes, hydrocephalus, multiple 

infarct states, Wilson disease lesions. Patients 

without tremor, those acute or stepwise 

progression, those younger than 55 years old, 

or whose clinical presentation does not provide 

a high degree of diagnostic confidence should 

have an MRI. According to [33], this MRI 

shows the usual placement of a thalamic 

stimulator. 

Fast spin-echo inversion recovery axial MRI of 

the posterior commissure (Figure 2) [9]. 

CT MRI scans 

The decarboxylation of 18F-dopa into 18F-

dopamine storage of the resulting compound in 

dopamine nerve terminals in the striatum 

determine the rate of striatal 18F 

accumulation. Dopamine neuron survival may 

be assessed using 18F-dopa PET scans. 

In October 2019, the FDA authorized 

fluorodopa F18, also known as 

fluorodeoxyphenylalanine 18F-DOPA. This 

medication is used in conjunction positron 

emission tomography (PET) to assess persons 

who may be suffering from Parkinson's disease 

[34]. Tremor caused by idiopathic Parkinson 

disease (IPD) or Parkinson-plus syndromes 

(PPS) may be distinguished from essential 

tremor the use of this medication.  

The use of ioflupane iodine-123 single-photon 

emission computed tomography (SPECT) 

scanning to detect early-stage Parkinson's 

disease was shown to be similar to clinical 

evaluation at 1-year follow-up, according to an 

analysis of data from two clinical studies [35]. 

Classification of Tumors 

The main molecular abnormalities include an 

overactive caudate nucleus cholinergic neurons 

a degradation of dopamine-producing cells in 

the substantia nigra, leading to a decrease in 

striatal dopamine [36]. 

A spinal puncture 

A levodopa study is essential for these people. 

Biopterin neopterin concentrations in 

cerebrospinal fluid (CSF) as well as the 

neurotransmitter metabolites homovanillic acid 

(HVA), 5-hydroxyindoleacetic acid (5-HIAA), 

3-methoxy-4-hydroxyphenylglycol (MHPG) 

are assessed in further testing for this disorder 

[37]. 

The degree of motor dysfunction was linked to 

T-tau α-synuclein, whereas Aβ1-42 P-tau181 

were strong indicators of Parkinson's disease. 

According to [38], the PD phenotype 

characterized by postural instability gait 

disruption was linked to decreased 

concentrations of Aβ1-42 P-tau181, but the 

tremor-dominant intermediate phenotypes 

were unrelated. 

Methods for Treatment 

Thus, therapy is initiated based on the patient's 

doctor's assessment of when symptoms start to 

hinder functioning or cause social shame.  

When starting therapy, there is no "best" 

medication; rather, the severity timing of the 

disease's development should be considered. 
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The disorder known as Parkinson's disease 

(PD) impacts many brain circuits.  

Low acetylcholine levels in other routes cannot 

be treated L-DOPA, but, low dopamine levels 

may be alleviated. Furthermore, 

pharmacological responses vary across 

subtypes. Each patient's response symptoms 

are unique, therefore it's ultimately up to the 

doctor's judgment to choose the best course of 

action [39]. 

Medications target dopamine: Although the 

active ingredient dopamine itself cannot cross 

the blood-brain barrier, the analogue L-DOPA 

may.  An enzyme called aromatic-L-amino-

acid decarboxylase (AADC) another enzyme 

called catechol-O-methyltransferase (COMT) 

convert it to dopamine in the small intestine. 

The nigrostriatal terminals are then able to 

retain this transformed dopamine.  Dopamine 

agonists, on the other hand, reduce the need for 

dopamine synthesis by acting directly on 

postsynaptic receptors[40].  

Bruising, itching, discomfort, injection-site 

nodules (seen in as many as 70% of 

individuals) are among the potential adverse 

effects. Apomorphine has a risk of 

complications compared to deep-brain 

stimulation levodopa-carbidopa intestinal gel, 

which are two invasive treatments for severe 

PD [41]. 

inhibitors, such as rivastigmine, may alleviate 

cognitive impairment hallucinations/delusions 

brought on by late-stage Parkinson's disease. 

Other medications in this class include 

monoamine oxidase inhibitors, catechol O-

methyltransferase inhibitors, N-methyl D-

aspartate receptor antagonists.  

Additional medications are given in addition to 

other treatments include amantadine 

memantine, which are putative NMDA 

receptor antagonists [1]. Second, PD disrupts 

glutamatergic transmissions, leading to an 

overactivation of NMDA receptors, which can 

worsen dyskinesias; third, they synergize 

dopaminergic agents, improving release 

turnover of dopamine in the striatal neurons; 

finally, they block acetylcholine NMDA 

receptors [42].  

According to McCarthing et al. (2020), 

agonists may decrease levels of subthalamic 

nucleus aberrant glutamate transmission.  

Early on, anticholinergic medications were the 

primary pharmacological agents used in the 

treatment of Parkinson's disease. They aim to 

restore the equilibrium between dopamine 

acetylcholine levels was altered by PD by 

acting as antagonists at choline receptors, 

which reduces the action of acetylcholine [43].  

These medications are still accessible for the 

treatment of PD, albeit L-DOPA other 

centrally acting dopaminergic agonists have 

mostly supplanted them. Due to their low 

plasma drug concentrations, this therapeutic 

class of medicines has little pharmacokinetic 

data. It includes benztropine, biperiden, 

diphenhydramine, ethopropazine, 

orphenadrine, procyclidine, trihexyphenidyl 

[44].  

While anticholinergic medicines may be used 

alone in the early stages of tremor-

predominant PD, they are most often used in 

conjunction L-DOPA other prescription 

treatments [45]. 

The therapeutic potential of neurotrophic 

factors (NTFs) in the management of 

neurodegenerative disorders, such as PD, 

appears encouraging. The strong trophic effect 

glial cell line-derived neurotrophic factor 

(GDNF) exerts on cultured dopaminergic 

neurons makes it one of the most closely 

related NTFs linked to Parkinson's disease 

[46]. 

Improving medication transport across the 

blood-brain barrier is the most common use of 

nanomedicine. Since the process of L-DOPA 

dopamine agonist mediation across the blood 

brain barrier may also take place in peripheral 

tissues, this becomes even more crucial when 

dealing these drugs ([47].  

One technique to get drugs past the brain's 

protective barrier is by intranasal 

administration, which uses the olfactory 

trigeminal pathways. According to[48], 

nanoparticles enhance this absorption 

mechanism. 

Minimal Cognitive Decline  

The most accurate way to describe cognitive 

impairment (MCI) is as a transitional or 

prodromal state; in this condition, people still 

have full capacity to do daily tasks, but they do 

worse on certain neuropsychological 

assessments, which raises the possibility they 

may develop dementia [49]. 

The main results showed the memory tests 

were where the MCI patients really fell short 

compared to the NC group, even if the scores 

on the other cognitive tests were about the 

same. Furthermore, there was no significant 

difference in the degrees of memory 

impairment between the AD MCI groups [50]. 

Causes effects 

Dementia is not in moderate cognitive 

impairment (MCI), which is characterized by 

cognitive impairment is more severe than the 

typical age-related decline but retained 

functional abilities. It is known there are 

several subtypes of MCI. A typical way to 

categorize MCI is according to whether it is 

amnestic or nonamnestic [51]. 
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Neurocognitive impairment (MCI) has several 

complicated causes. Pathologic changes in 

Alzheimer's disease are not yet associated 

dementia often generate amnestic cognitive 

impairment. Neuropathology compatible 

Alzheimer's disease has been detected in 

autopsies taken from amnestic cognitive 

impairment in certain research groups.  

According to [52], nonamnestic cognitive 

impairment (MCI) may be associated a variety 

of medical conditions, including 

cerebrovascular sickness, frontotemporal 

dementias (a precursor), or no disorder at all. 

Root cause 

There is a great deal of variation in the causes 

symptoms of cognitive impairment (MCI). 

Most amnestic MCI proceed to clinical AD 

within 6 years, which is not unexpected 

considering amnestic MCI generally stems 

from AD pathology [53]. 

A big population-based research from 2016 

found no correlation between having general 

anesthesia developing cognitive impairment in 

people who were 40 above. Goodman-[54] 

found no association between MCI anesthetic 

exposure, either as a dichotomous variable or 

as a function of the total number of exposures. 

Medical History 

Background information: People who suffer 

from cognitive impairment (MCI) often 

express subjective nebulous signs of 

deteriorating cognitive function, which may be 

hard to differentiate from the normal aging 

process. Consistent the widely held belief 

amnestic MCI is the most frequent kind, 

memory loss is supposedly the most common 

symptom [55]. 

When dealing the same patient group, it might 

be challenging to distinguish between 

cognitive symptoms those caused by different 

degrees of sensory deprivation, such as hearing 

loss or loss of visual acuity. Motor deficiencies 

can further exacerbate this problem. 

There isn't a single aspect of the physical exam 

is characteristic of MCI. In order to rule out 

possible causes of motor control impairment 

(MCI), such as thyroid disease, cobalamin 

deficiency, or venereal disease, it is important 

to perform a thorough physical examination as 

part of the overall evaluation. This will help 

identify any sensory or motor impairments 

could exacerbate or explain the symptoms. To 

determine the extent of cognitive impairment, 

it is essential to conduct a mental status 

examination, as pointed out by [56]. 

Signs of Cognitive Impairment 

Research on impairment indicators is of the 

utmost importance if it may pave the way for 

the development of new pharmacological 

therapies for cognitive impairment. Decreased 

volume of the medial temporal lobe and the 

hippocampus, together with the presence of the 

Ab 40 Ab 42 proteins in plasma or cerebral 

spinal fluid, are two of the biomarkers may be 

used to identify individuals at a greater risk of 

developing dementia[57].  

In contrast to an examination process obtains a 

thorough evaluation of neuropsychological 

daily functioning skills, neither biomarker has 

been shown to be a stronger predictor of 

prodromal AD [58]. 

Studying the Brain in Patients Cognitive 

Impairment  

The categorization of MCI is based on a set of 

very general clinical for a diagnosis, rather 

than on psychometric to identify subgroups. 

For the last decade, large-scale clinical trial 

multisite efforts have adhered to the same 

protocol, for example, the Alzheimer's Disease 

Neuroimaging Initiative. One paragraph's 

delayed recall from the Wechsler Memory 

Scale - Logical Memory subtest is one of the 

four requirements of this scheme. The other 

two are a Clinical Dementia Rating score of 

0.5 and normal general cognition, often 

indicated by a score of 24-30 on the Mini 

Mental State Exam (MMSE). Lastly, globally 

intact activities of daily living are the fourth 

criterion. Concerns about the sensitivity, 

stability, and clinical outcome prediction 

capabilities of such a global diagnostic strategy 

have been raised by [59]. 

Evaluation  

Multiple cognitive impairment (MCI) 

sensitivity subtype specificity are both 

enhanced when two measurements from a 

single area of cognitive performance are used 

[60]. 

Tests for serial list learning provide a high-

examination of the cognitive components 

underlying the existence of the episodic 

memory problem linked to cognitive 

impairment dementia. In a well-designed 

verbal serial list learning test, a battery of tests 

covering topics such as primacy recency 

effects, propensity for proactive retroactive 

interference, delayed free recall, delayed 

recognition, the generation of extra-list 

intrusion errors can be collected in a single 

administration. [61] cite recent qualitative 

work by Libon colleagues demonstrated how a 

nine-word serial list may be used for process 

error analysis. 

Subtypes of cognitive impairment (MCI) may 

be more accurately diagnosed further research 

on the correlations between 

neuropsychological tests. For instance, 

according to[62], AD could be in cases of 

amnesic MCI have a flattened learning curve, 

poor recall recognition, a tendency for extra-
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list intrusion errors. These symptoms 

characterize the classic profile of rapid 

forgetting. 

Though the memory disorder may be more 

noticeable severe in cognitive impairment 

(MCI) caused by underlying cerebrovascular 

disease, the dysexecutive impairment in MCI 

linked to putative AD pathology may be less 

severe or widespread in comparison. It is 

feasible to have a combination of Alzheimer's 

disease cerebrovascular pathology when there 

are impairments in both executive function 

episodic memory, both deficits are equally 

impaired [63]. 

Intervention Supervision 

The condition known as moderate cognitive 

impairment (MCI) has no known cure as of 

yet. While inhibitors have not been shown to 

postpone the development of dementia or 

Alzheimer's disease (AD) in people cognitive 

impairment (MCI), donepezil has been shown 

to postpone the progression to AD in 

depressed MCI patients without impacting 

their depressive symptoms[64]. 

The need to make a formal declaration on 

patients' capacity to manage their own affairs 

deserves special consideration. Unlike patients 

AD, who will inevitably need such assistance, 

those MCI often do not need to appoint power 

of attorney to anybody else as they are not 

demented by definition. Results from a study 

included 361 people Alzheimer's disease (AD), 

vascular dementia (CVD), or a combination of 

the two types of dementia showed CACE-Is 

may slow cognitive loss in dementia patients, 

independent of their blood pressure readings 

when diagnosed hypertension.  Patients 

dementia who began using these medications 

had a rate of cognitive decline in the first six 

months [65]. 

Due to the high correlation between cognitive 

impairment (MCI) Alzheimer's disease (AD), 

as well as the fact MCI is a common precursor 

to AD, some experts have proposed 

intellectually taxing activities, such as brain 

teasers crossword puzzles, might be beneficial 

for people MCI. It is prudent to suggest these 

activities to people MCI, even if there is no 

conclusive evidence they are effective. It is 

important to ensure the patient is exercising at 

a manageable [66]. 

Patients cognitive impairment (MCI) should 

exercise often as a component of a broader 

strategy for symptom management, according 

to the 2017 revision of the American Academy 

of Neurology guideline on MCI, which has the 

support of the Alzheimer's Association.   On 

the other hand, a 2018 BMJ research found 

little evidence vigorous exercise wards against 

dementia. [67]. (2019) reported out of 494 

individuals, 329 were given an aerobic 

strength training program, whereas 165 were 

given normal care. 

Cognitive Impairment in Parkinson's Disease: 

A Minor Aspect 

A stage known as moderate cognitive 

impairment lies between the onset of dementia 

the natural aging process. According to[68], 

there are three subtypes of cognitive 

impairment (MCI) have been identified. These 

subtypes are a-MCI, which stands for amnestic 

MCI. Another subtype is md-MCI, which 

stands for multiple domain MCI. The letter 'a' 

indicates whether memory impairment is or 

not. Lastly, there is single nonmemory domain 

MCI. 

Assessing a candidate at I (Abbreviated) or II 

(Comprehensive) depends on the amount of 

cognitive tests administered and the domains 

being evaluated. Contradictory results have 

been found in studies have examined 

characteristics. The long-held idea PD is 

characterized by a single nonmemory domain 

MCI is challenged by new findings suggesting 

two-thirds of patients have multiple domain 

subtype [69]. 

The term "cognitive impairment" (MCI) was 

first used in the 1980s to describe Alzheimer's 

disease-related cognitive impairments were not 

severe enough to be classified as dementia. 

Cognitive impairments are prevalent even at 

the time of diagnosis in Parkinson's disease 

(PD), which has led to the recent use of this 

notion in this context [70]. 

Why Is MCI Important? 

Although the onset degree of dementia might 

vary greatly from person to person, half of all 

Parkinson's patients will have it within a 

decade after diagnosis.  

Early intervention to delay or avert Parkinson's 

dementia is starting to seem like a viable 

possibility due to the availability of novel 

disease-modifying medicines for Parkinson’s. 

We can only expect for prognostic data if 

cognitive involvement is identified earlier. 

Thirdly, identifying people at risk of dementia, 

particularly those with early cognitive 

dysfunction, is crucial.  

This can help those affected prepare for the 

future healthcare providers policymakers can 

anticipate the population's health social needs; 

(3) identifying the first signs of cognitive 

involvement could lead to new therapeutic 

targets by revealing the mechanisms cause 

diseases to progress [71]. 

Functional Impairment in People Who Do Not 

Have Parkinson's Disease 

The term cognitive impairment (MCI) refers to 

a group of symptoms characterized by slower-

than-average cognitive loss does not 
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significantly impact everyday functioning. It is 

separate from dementia, which is characterized 

by more severe cognitive impairments interfere 

daily living. According to Prichard, who 

identified forgetfulness of recent events as the 

first symptom of dementia in the nineteenth 

century, MCI was first proposed at time. 

According to [72], there are a number of words 

used to describe the gradual loss of cognitive 

abilities naturally occurs becoming older. 

These include memory impairment, benign 

senescent amnesia, cognitive decline. 

An estimated 3-9% of the senior population 

suffers from cognitive impairment. Dementia 

conversion rates range from 11% to 33% 

during a 2-year period, the exact percentage 

varying by environment. It is worth 

mentioning after one year, 44% of MCI were 

found to be back to normal in a community 

context. On the other hand, estimates range 

from 16 to 18% every year for people screened 

in memory clinics who eventually develop 

dementia. rates reaching 41% after 1 year 64% 

after 2 years for amnestic MCI, memory-led 

MCI is an especially strong predictor of 

dementia [73]. 

MI in Parkinson's disease 

Even in the earliest stages of PD, when 

symptoms of cognitive impairment may be 

lacking, the illness remains prevalent. 

Following in the footsteps of amnestic MCI in 

AD, the idea of is gaining traction as a 

transitional phase between normal cognition 

dementia [74]. 

Phenotypes of PD-MCI 

affects several different areas of cognition 

varies greatly in phenotype, onset, course. In 

cases involving just one domain, this subtype 

is often not amnestic. Though it often 

encompasses impairments in several domains, 

subgroups primarily impact attention, memory, 

executive function, psychomotor speed, 

visuospatial skills have also been documented 

[75]. 

A Revision to the Definition of PD-MCI 

The International Parkinson Movement 

Disorder Society (MDS) formed a task group 

to standardize the definition of after seeing it 

had differed among research. The definition 

was based on a literature analysis expert 

agreement.  

To address the issue of inconsistent availability 

of neuropsychological testing across different 

clinical settings, the Task Force proposed a 

two-tiered definition. This pragmatic method 

permits the use of a shortened battery of 

neuropsychological tests or a global-scale 

cognitive assessment such as the Montreal 

Cognitive Assessment (MoCA) for the purpose 

of diagnosis [76].  

At this of the criteria, impairment is defined as 

being on a global cognitive abilities scale or on 

two of the few neuropsychological tests are 

available [63]. 

For a more accurate evaluation, the second of 

uses a more extensive battery of tests covering 

all five areas of cognition: executive function, 

language, memory, attention working memory, 

visuospatial. For this evaluation, a battery of 

appropriate conventional neuropsychological 

tests might be used. According to [77], in order 

to identify deficiencies across all five cognitive 

domains, a minimum of two tests must be 

administered. 

Progress from Cognitive Impairment to 

Parkinson's Disease Dementia 

While PD-MCI is a strong predictor of PD 

dementia (PDD), longitudinal studies show the 

transition to PDD patterns is not always 

predictable and many patients regain normal 

cognition during follow-up. As contrast to 

individuals without cognitive involvement, 

50% in a 5-year community-based Swedish 

trial, and 39% in the Norwegian ParkWest 

study, 62% of patients move to PDD during a 

4-year follow-up [78]. 

Clinical Indications for MCI in Prodromal PD 

Prior to the development of motor symptoms, 

during the prodromal phase of Parkinson's 

disease, cognitive impairments, particularly in 

fluency, might be identified. There is an 

increased chance of developing PD related 

poor cognitive performance, as indicated by 

the Stroop color test, verbal fluency, 15-word 

list learning tests.  

Researchers have shown cognitive deficits can 

occur in who do not currently have Parkinson's 

disease but are at risk. This can be due to 

conditions such as REM sleep disorder or 

hyposmia. One study found unaffected 

relatives of people Parkinson's disease who 

had abnormal DaT scans hyposmia also 

demonstrated impaired performance on tests of 

processing speed, verbal fluency, attention 

[79]. 

Methods for Identifying Potential Victims 

Some clinical risk factors for cognitive 

involvement in Parkinson's disease include: a 

rigid phenotype (freezing and/or falls, OR 1.8), 

an older age at diagnosis (age over 70, OR 5.2 

in one study), low verbal fluency test scores, 

comorbidity rates, REM sleep behavioral 

disorder (OR 5.4), dysautonomia (OR 5.3 for 

systolic blood pressure drop, OR 5.3), and the 

presence of PD itself [80]. 

Biomarkers such as imaging CSF proteins are 

part of the for non-PD MCI but are not yet 

used for diagnosis. They may become 

significant as our understanding of how to 
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design therapies to slow the progression of 

dementia in PD grows [81]. 

CSF: Amyloid beta accumulation in the brain 

may be indicated by levels of CSF amyloid 

beta. There is a correlation between PDD PD 

patients' decreased CSF amyloid beta their 

results on verbal learning Stroop word color 

tests. Correlation between cerebrospinal fluid 

amyloid beta dementia risk in PD has also 

been found [82]. 

Radioligimaging: Radioligimaging has the 

ability to provide light on the cognitive 

processes involved in might serve as a 

clinically valuable indicator of MCI in PD.  

Patients with PD show hypometabolism in 

posterior brain areas when compared to PD 

patients who do not have cognitive 

dysfunction, according to research by [63]. 

Furthermore, FDG-PET revealed decreased 

metabolism in posterior cortical areas in PD 

patients who acquired PD dementia after 6 

years of follow-up. 

Magnetic resonance imaging (MRI): Grey 

matter structural variations between non-

involved reveal different patterns of atrophy 

affecting subcortical cortical brain areas. [75] 

speculate variations in cognitive testing MRI 

techniques used to measure cortical thickness 

contribute to these discrepancies. 

White matter integrity information may be 

gleaned via diffusion-weighted imaging 

magnetic resonance imaging (MRI) methods, 

which are very sensitive to axonal injury. The 

total molecular displacement is shown by the 

estimated mean diffusivity (MD), whereas the 

pattern of diffusion restriction is indicated by 

the estimated fractional anisotropy (FA). Using 

FA MD, it was shown white matter alterations 

deteriorate worsening cognition in PD [83].  

White matter abnormalities are seen in PD 

patients prior to changes in grey matter 

atrophy when the two measures are assessed 

simultaneously. Some new methods for 

measuring network-wide structural change are 

on the horizon, they should be sensitive to 

alterations [84]. 

The Essential Mechanisms of Cognitive 

Impairment-Positive Disorder 

The etiology of cognitive involvement in 

Parkinson's disease is still largely unknown, 

and alpha synuclein is a key player in this. 

Unfortunately, PD-MCI data is sparse 

compared to dementia data in PD.  

Reasons for this include the small number of 

cases detected after death the fact the illness 

manifests itself early in patients. The 

likelihood of being defined by many 

underlying diseases is growing [79]. 

In cognitive involvement in PD, the location of 

pathogenic accumulations inside afflicted 

cells, as well as the morphological properties 

of the proteins accumulated, seem to play a 

crucial role [85].  

The synapse may play a crucial role in the 

early stages of Parkinson's disease (PD), which 

include cognitive functions. Unlike in normal 

conditions, when this protein is normally 

located at the presynaptic terminal, both PD 

DLB include aggregates of alpha synuclein 

attach to the synapses. Reduced levels of two 

synaptic proteins—neurogranin SNAP25 and 

neocortical ZnT3, a protein controls synaptic 

zinc—are associated with cognitive 

engagement in PD. One of the first hallmarks 

of Parkinson's disease is its involvement of the 

axonal compartment, where alpha synuclein 

builds up prior to the observation of neuronal 

death [86].  

Potentially influential in PD-MCI are changes 

in the concentrations of certain 

neurotransmitters. Cognitive decline in 

Parkinson's disease is associated with 

cholinergic deficits in the brain's nucleus 

basalis of Meynert. Decreased choline 

acetyltransferase activity in the frontal and 

temporal lobes is associated with cognitive 

deficits caused by the Lewy body load. 

Cholinergic denervation is associated with 

worse verbal learning and Stroop performance 

in Parkinson's disease patients who do not 

have dementia [82]. 

Problems Disputes Now Existing 

DLB plus PDD 

Dementia Lewy bodies (DLB) Parkinson's 

disease (PD) dementia have been a topic of 

heated controversy for quite some time. 

Progressive cognitive impairment within the 

setting of established Parkinson's disease (PD) 

occurring at least one year following the 

beginning of Parkinsonian motor symptoms is 

known as Parkinson's disease dementia. In 

contrast, DLB refers to dementia develops 

before to, at the same time as, or during the 

first year of Parkinsonism. Cognitive 

impairments in preclinical prodromal 

Parkinson's disease raise serious concerns 

about the diagnostic for DLB [87]. 

There may be less distinction between PD 

DLB if cognitive alterations can be identified 

prior to classical PD's start; this would indicate 

a cognitive phenotype is fundamental to the 

PD diagnosis. The current for DLB from the 

Movement Disorder Society accept this 

problem, although it has not been rectified. 

[88] predict DLB, PDD, will have their 

meanings defined as our knowledge of the 

cognitive pathways involved in Parkinson's 

disease grows. 

Other Health Issues Related to Parkinson's 

Disease 
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General levels of alertness attention, as well as 

cognition, may be affected by other PD-related 

variables. Medication side effects, changes in 

mood (such as sadness or indifference), 

problems sleeping are all examples of this. A 

person's intellect their global capacities in day-

to-day functioning might be impacted by 

motor changes as well. All of these factors 

should be considered when evaluating patients 

for possible PD-MCI. Each of these aspects 

should be maximized via therapeutic 

treatments whenever feasible [89]. 

The Varieties of PD-MCI 

According to the current definition, is a diverse 

group includes different degrees of impaired 

functioning deficiencies in any cognitive area. 

Preliminary data points to a risk of acquiring 

PD dementia in some subgroups, especially 

those impaired visuospatial function.  

It is impossible to make reliable comparisons 

across research when cognitive profiles are not 

adequately distinguished broad are used. Most 

importantly, clinically valuable illness 

classification will be impossible so long as 

these lines remain unclear [84]. 

Treatments for Post-Disease MCI 

Pharmacological: Though this is a growing 

field of study, there are no pharmaceutical 

therapies available at this time can enhance 

cognition in PD-MCI. The main outcome 

measure of global improvement showed a 

tendency for improvement in a recent modest 

cross-over trial of the rivastigmine patch. 

Recent studies on the selective noradrenaline 

reuptake inhibitor atomoxetine have shown 

promising results in improving global 

cognition in PD patients depression in PD 

patients without dementia, particularly in the 

areas of decision-making, attention, 

planning[90].  

the hope of one day reducing the disease's 

progression, of disease-modifying treatments 

for Parkinson's are already active. Repurposing 

existing medications, immunotherapies 

directed against alpha synuclein, the lysosomal 

pathway are all potential targets. It is necessary 

to examine these therapies to see whether they 

can slow down cognitive involvement in PD or 

[91]. 

Non-Pharmacological: Despite several reports 

of cognitive training as a therapy for PD, the 

exact mechanism by which it improves 

cognition in this disease remains unknown. 

Notable methodological concerns were 

revealed in a recent meta-analysis of seven 

studies including 272 participants.  Two of the 

seven trials lacked impartial evaluators, while 

another six were skewed due to a lack of 

adherence to intention-to-treat protocols. There 

isn't a lot of evidence, but it could have a 

minor influence on cognition overall, 

according to [92].  

Executive abilities, including planning, 

showed the highest improvement, whereas 

scores on measures like the MMSE MoCA 

showed no increase at all. Significant 

improvements were not seen in the 

visuospatial memory areas. Cognitive 

outcomes in PD may be improved more 

effectively by exercise-based interventions.  

According to many studies, both executive 

function language function may be improved 

moderate-intensity aerobic activities done two 

or three times weekly. It is crucial to evaluate 

the efficacy of these physical therapies in 

avoiding or reducing cognitive involvement in 

PD PD-MCI, large-scale RCTs are now under 

progress to do just [82]. 

3. Conclusions: 

As a clinical entity, it considerably facilitates 

the progression of PD on both an individual 

and communal level.  In order to monitor the 

progression of cognitive abnormalities in PD, 

future research should use longitudinal designs 

and more sensitive visuospatial measures. 

Neuropsychological testing isn't the only kind 

of evaluation that will likely start to be 

included into biomarker definitions. 

Identifying the first phases of cognitive 

involvement may lead to disease classification, 

personalized treatment, and early intervention. 

Better prospective outcome measures in 

clinical trials will be possible as a result, which 

could lead to the creation of medications to 

prevent dementia in Parkinson's disease. 
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