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Vascular neurocognitive disorders and 
the vascular risk factors 

 Carmen V. Albu1, Vlad Pădureanu2*, Mihail V. Boldeanu3, Ana M. Bumbea4, Anca 

Ş. Enescu2, Dana M. Albulescu5, Cristian A. Siloși6, Aurelia Enescu2   

 1Department of Neurology, 2Department of Internal Medicine, 3Department of Immunology, 
4Department of Physical Medicine and Balneology, 5Department of Radiology/ Medical Imaging, 
6Department of Surgery, Craiova University of Medicine and Pharmacy, Craiova, Romania    

   

Abstract Dementias are clinical neurodegenerative diseases characterized by permanent and 

progressive transformation of cognitive functions such as memory, learning capacity, 

attention, thinking, language, passing judgments, calculation or orientation. Dementias 

represent a relatively frequent pathology, encountered at about 10% of the population of 65-

year olds and 20% of the population of 80-year olds.  

This review presents the main etiological forms of dementia, which include Alzheimer 

form of dementia, vascular dementia, dementia associated with alpha-synucleionopathies, and 

mixed forms. Regarding vascular dementia, the risk factors are similar to those for an 

ischemic or hemorrhagic cerebrovascular accident: arterial hypertension, diabetes mellitus, 

dyslipidemia, smoking, obesity, age, alcohol consumption, cerebral atherosclerosis/ 

arteriosclerosis.  

Several studies show that efficient management of the vascular risk factors can prevent the 

expression and/ or progression of dementia. Thus, lifestyle changes such as stress reduction, 

regular physical exercise, decreasing dietary fat, multivitamin supplementation, adequate 

control of blood pressure and serum cholesterol, and social integration and mental stimulation 

in the elderly population are important factors in preventing or limiting the symptoms of 

dementia, a disease with significant individual, social, and economic implications.  
  

 

Keywords: 

 

dementia, neurodegenerative disease, atherosclerosis, Alzheimer`s disease, cognitive decline 

Highlights: 
 

✓ Dementia is a neurocognitive disorder with multiple and severe (individual, social, and 

economic) implications. 

✓ Lifestyle changes implying stress reduction, regular physical exercise, decreasing 

dietary fat, social integration and mental stimulation in the elderly population are 

important factors in preventing or limiting the symptoms of dementia    
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Introduction 

Neuro-cognitive disorders (NCD) are 

neurodegenerative diseases characterized clinically by 

persistent and progressive impairment of cognitive 

functions (1). These impairments are usually inherited, 

with etiology and pathogeny currently documented, but 

they are not considered developmental disorders (2).       

According to the American Psychiatric Association 

and The Diagnostic and Statistical Manual of Mental 

Disorders, Fifth Edition (DSM5), the term dementia was 

replaced with the notion of major neurocognitive 

disorder (NCD), defining thus a broad spectrum of 

cognitive and functional disorders that form the basis for 

diagnostic criteria. Nevertheless, for certain etiological 

subtypes, the term of dementia is standard (2). Thus, 

according to the current international agreement, for the 

confirmation of a major neurocognitive disorder, the 

cognitive deficiency and the main clinical SDR (source 

data review) must be characterized by a significant 

decline in performance compared to a previous level in 

one or more cognitive fields such as: memory, learning, 

complex attention, executive function, perceptual-motor 

skills related to language skills, or social knowledge. The 

cognitive deficiency must interfere with daily activities, 

and the health care provider might request evidence of 

minimum assistance for daily routines (e.g., invoices, 

payment, testimonials from relatives, etc.). At the same 

time, the cognitive deficiency must not be associated 

with a psychological disorder, such as a major depression 

or schizophrenia. (3).  

This paper presents the main etiological forms of 

dementia, focusing discussion especially on vascular 

neurocognitive disorder and the vascular risk factors 

implicated (diabetes mellitus, age and arterial 

hypertension, the metabolic syndrome, smoking and 

alcohol consumption), as a premise to further understand 

and develop therapeutic and prophylactic guidance 

related to this severe disease. 
 

Discussion 
DSM5 defines the incipient stage of dementia when 

the cognitive disorder is less severe as a minor 

neurocognitive disorder. Several diagnostic criteria are 

also formulated for this incipient stage. The subtypes of 

minor or major NCD are: NCD due to Alzheimerʼs 

disease, vascular NCD, NCD with Lewy bodies, NCD 

due to Parkinsonʼs disease, frontotemporal NCD, NCD 

due to traumatic brain injury, NCD due to HIV infection, 

substance/ medication-induced NCD, NCD due to 

Huntingtonʼs disease, NCD due to prion disease, NCD 

due to another medical condition, NCD due to multiple 

etiologies, and unspecified NCD (1, 2). 

Regarding their global prevalence, dementias, a term 

almost super-imposable with major NCD, represent 1-

2% of the population of 65 and older, and 30% by age 85 

(3). Estimations of the prevalence of minor NCD for the 

older patients range between 2-10% at the age 65 and 5-

25% at the age 85 (2). The most common etiological 

factors are represented by: Alzheimer disease (60%–

80%), dementia with Lewy bodies, Parkinson disease 

with dementia (10%–20%), frontotemporal dementia 

(5%–10%), cerebrovascular disease (10%– 20%) (4).  

Vascular neurocognitive disorder is the result of 

reduced cerebral blood flow that can either produce an 

ischemic stroke, with different strategic localizations at 

the cerebral level (such as the angular gyrus, the 

temporal lobe, the frontal lobe, the thalamus, the caudate 

nucleus, the hippocampus), or result in modifications 

such as the hyaline and fibrosis of the small vessels with 

the appearance of infarcts at the level of the cerebral 

white matter (clinically silent or accompanied by 

neurological non-specific signs). These injuries of the 

white matter generate interruptions of the cortical and 

subcortical circuits, with the deterioration of complex 

attention, information processing speed, and executive 

skills and abilities, resulting in a neurocognitive disorder 

(5-7). At the same time, there are also the so-called 

cortical– subcortical border zone infarcts, the result of 

hypoperfusion from atherosclerosis, as well as extended 

episodes of arterial hypotension that can be accompanied 

by NCD. Consequently, neurocognitive disorders having 

as etiology the cerebrovascular diseases actually 

represent a vast group of manifestations from the 

cognitive vascular sphere. They are characterized by two 

subcategories: medium or major NCD (7).    

The major vascular NCD represents the second most 

frequent cause of NCD, second only to Alzheimer 

disease. In the USA, the prevalence of vascular dementia 

is 0,2% for those between 65-70 years, and more than 

16% for those over 80. In the first three months after a 

stroke, about 20-30% of the patients are diagnosed with 

dementia. Regarding patients with neurological 

pathology, the prevalence of vascular dementia increases 

from 13% at age 70 to 44,6% at age 90, compared to the 

Alzheimer disease (23,6%-51%), and to vascular 

dementia associated with the Alzheimer disease (2% - 

46,4%). The prevalence is higher for men and Afro-

Americans, compared to Caucasians and East Asians (2, 

3).  

The revised NINDS-AIRENS criteria (National 

Institute of Neurological Disorders and Stroke-

Association Internationale pour la Recherche et 



Vascular neurocognitive disorders and the vascular risk   

9 

 

lʼEnseignement en Neurosciences) or Hachinskiu 

ischemic scale (8, 9) have been unanimously accepted 

and used by neurologists for diagnosing vascular 

dementia. Initially, dementia related to the vascular 

traumas or injuries was labeled arteriosclerotic dementia, 

then multi infarct dementia, post-stroke dementia, and 

vascular dementia; the term currently used is vascular 

cognitive disorder (7). A correct diagnosis typically 

requires a fairly complicated algorithm. The DSM5 

diagnostic criteria elaborated by the American 

Psychiatric Association are also formulated.     

 The main types of the vascular neurocognitive 

disorder are as follows (10): 

1. Cortical vascular dementia or multi infarct dementia, 

(Multi-infarct Dementia), characterized by the presence 

of infarcts in the cortical and subcortical regions of the 

cerebral arteries and clinically by the existence of motor 

deficits, unilateral sensitivity disorders, and the gross 

occurrence of cognitive decline and aphasia. 

2. Subcortical vascular dementia or the dementia of 

small bloood vessels, (Subcortical Ischemic Vascular 

Dementia or Bisswangerʼs Disease), a condition of 

cerebral insufficiency and Bisswangerʼs disease, 

clinically characterized by pure motor deficits, signs of 

bulbar palsy, dysarthria emotional lability, or deficits of 

executive functions. 

3. Cortical and subcortical vascular dementia, (Mixed 

Dementia) with mixed components. 

4. Strategic infarction dementia involving the strategical 

spheres of the brain such as the thalamus, hippocampus, 

fronto-cingulate cortex, temporal lobe-median area, and 

basal portion of the brain (1, 7-9). 

5. Other types of vascular dementia are: vasculits, 

cerebral amyloid angiopathy (CAA), and hereditary 

disease such as CADASIL (Cerebral Autosomal 

Dominant Arteriopathy with Subcortical Infarcts And 

Leukoencefalopathy).  

 The last type is an hereditary affectation with 

autosomal transmission (mutations of the Notch3 gene 

from the 19 chromosome that codifies a dominant 

transmembrane receptor that is to be found in the 

vascular flat muscle and at the level of the pericytes, in 

the case of the adults) that is rarely encountered. It is 

clinically associated with: progressive dementia, mood 

disorders, migraine with aura, and recurrent subcortical 

cerebral infarctions (10, 11). The cerebral amyloid 

angiopathy (CAA) affects persons over 65, and shows an 

increased incidence for those 80-90 years old.  

 Other types of vascular neurocognitive disorder are 

(7):        

1. Post-ischemic encephalopathy that is divided into 3 

subentities: 

o the cortical laminar necrosis, localized in the areas 

of arterial border associated with the diffuse deterioration 

of white matter; 

o multiple post-ischemic injuries that have as a 

substratum the hypotension and enlargement of the 

vascular wall with the reduction of the cerebral blood 

flow and the generation of minor cortical and subcortical 

infarctions; 

o hippocampal sclerosis characterized at the 

neuropathological level by neuronal loss and gliosis, 

noticed in patients over 85 years olds who were not 

previously affected by the Alzheimerʼs dementia, but 

with pathological antecedents of cardiac insufficiency 

and cerebral hypoperfusion.     

2. Hemorrhagic dementia. Cerebral bleedings do not 

regularly cause dementias. However, there may be a 

connection between cerebral bleedings and NCD, 

depending on its localization and/or dimension, or in the 

case of cortical and subcortical hemorrhages, whether the 

patient had arterial hypertension antecedents. According 

to several hypotheses, several mechanisms might explain 

the appearance and development of certain 

neurocognitive disorders for patients affected by a 

stroke, such as (5, 6, 12):  

o the cerebral injuries determined by an ischemic or 

hemorrhagic stroke, involving neurological deficits 

(motor deficits, sensitivity, language or sight disorders, 

etc.) can result in perturbations of superior nervous 

functions, having as clinical expression minor or major 

neurocognitive disorders; 

o after an ischemic or hemorrhagic stroke, the 

neurocognitive disorder may actually be a continuation 

of a preexistent state, such as the Alzheimer dementia, 

not made known by the patient, or not diagnosed before 

the cerebrovascular event; 

o the recidivated ischemic stroke can lead to the 

development of the neurocognitive disorders; as is well 

known, multiple ischemic attacks can favor the 

development of certain cognitive disorders characterized 

by a rapid progressive model (multi infarction dementia). 

These hypotheses are supported by the fact that an 

ischemic stroke is associated with two physio- 

pathological mechanisms: 

1. Arterial enlargement with the consecutive narrowing 

of the lumen, modifications resulting from factors such 

as arterial hypertension, certain diseases, dyslipidemia, 

or genetic factors. These modifications are represented 

by deposits of fibrinoid, the hypertrophy of the flat 

musculature, and other elements of conjunctive tissue 

present in the arterial wall, a phenomenon called 

fibrinoid degeneration and lipohyalinosis (11).  

2. Obstruction of the origins of penetrating arteries by 

parent large intracranial artery intimal plaques. It has 
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been noticed that these modifications of the cerebral 

large blood vessels are much more important for the 

determination of a stroke than the intrinsic injury of the 

small blood vessels. Thus, the decrease in the blood flow 

in the cerebral small arteries or their obstruction is 

generated either by the existence of the atheroma plaque, 

that can be situated at the level of the large cerebral 

blood vessels, or by the existence of the microatheromas 

that can be found precisely on the place of origin of the 

small arteries. The atheroma plaque initially takes shape 

by the enlargement of the main blood vessels followed 

by the deposition of the lipids in the blood, the 

accumulation of lipid laden macrophages, cholesterol 

crystals and the deposition of calcium at the level of the 

main blood vessels.  

 This process is accompanied by a local 

inflammatory reaction that includes lymphocytes and 

macrophages, with the loss of the elasticity specific to 

the arterial wall, the narrowing and then the occlusion of 

the arterial lumen. The atheroma plaque can break and 

injure the distal cerebral arteries (11). The described 

atherosclerotic mechanism can combine with the 

thrombotic one, and this steno-occlusive mechanism of 

the small blood vessels is favored by: the increased 

resistance of the blood vessels to the blood flow, the 

denatured vascular self-adjustment, the modifications of 

the hematoencephalic barrier, the modifications of the 

vascular endothelium, and the dilation of the perivascular 

spaces (10). Thus, both minor ischemic lesions, (lacunar 

strokes) with a diameter ranging between 1-15 mm and 

anomalies at the cerebral white matter take place at the 

level of the brain, due to the demyelination of the myelin 

sheath and consequently of the axons and deterioration 

of the oligodendrocytes, but without the development of 

profound infarctions or cystic necrosis (10, 11).  

 The most frequent localizations of the lacunar 

strokes are: the putamen, the pallidum, thalamus, caudate 

nucleus, the internal boll and the corona radiata, the 

cerebral trunk, and the cerebellar white matter. The 

association between these minor strokes and 

modification of the white matter represent the 

Bisswanger disease (7, 11). The large number of lacunae 

associated with the injuries of white matter determines 

interruptions of the prefrontal-subcortical, thalamo-

cortical, striato-cortical circuits, as well as deterioration 

of the limbic system, structures that play specific roles in 

cognition, memory, and behaviour, thus being 

responsible for the development of the neurocognitive 

disorders (7, 11). However, it seems that the 

accumulation of b–amyloid and of the neurofibrillary 

tangles, specific to the Alzheimer disease, can facilitate 

and accelerate the development of the cerebral ischemic 

lesions and then of the neurocognitive disorders (10). It 

is well known that the cholinergic system plays a role in 

the adjustment of the cerebral blood flow. Its dysfunction 

can lead to the reduction of blood flow and thus to the 

development of the cerebral hypoperfusion, representing 

a risk factor for the production of the cognitive decline.       

o Significant hemodynamic stenosis of the large 

cerebral blood vessels affected by atherosclerosis or 

arteriopathy that affects the small cerebral vessels, 

reducing the cerebral blood flow, without the induction 

of cerebral lesions leads to the development of a 

cognitive deterioration syndrome; this mechanism is not 

sufficiently investigated (3). We also note, in the context 

of the injury of the cerebral microcirculation, the 

existence of the incomplete ischemia and of the selective 

tissue necrosis that are clinically characterized by the 

cognitive decline (13, 14).  

o Structural alterations of the small cerebral blood 

vessels, such as arteriosclerosis, lipohyalinosis, cerebral 

amyloid angiopathy CAA, CADASIL, etc., that can 

determine the lacunar strokes or modifications of the 

typical cerebral white matter seem to be responsible for 

the development of certain cognitive disorders similar to 

those related to subcortical vascular dementia (15-17). At 

the level of the small blood vessels, apart from the 

fibrinoid degeneration and lipohyalinosis, there is also 

the possibility of accumulation of a granular material that 

can infiltrate from the main blood vessels to the tunica 

adventitia of the arterial wall. This aspect is specific to 

the hereditary diseases such as CADASIL. 

Anatomopathological studies have also revealed the 

presence of glycoproteins at the level of the arterial wall, 

whereas the muscle fibres present in the medium tunic 

are hypertrophied, deteriorated, and the vascular 

endothelium can be absent or replaced with the cholagen 

(11). Devoid of the muscle layer, the vascular wall in the 

CAA becomes thicker due to a hyaline, acellular 

material, while the presence of A-beta peptide in persons 

diagnosed with arterial hypertension increases the brainʼs 

vulnerability to the ischemic lesions. It has been 

demonstrated that the CAA rarely causes spontaneous 

cerebral hemorrhages (7).   

There are pathogenic mechanisms that explain the 

development of vascular neurocognitive disorders, 

namely (7): the sedimentation of the amyloid at the 

brainʼs level, the existence of the subdiagnosed 

Alzheimer disease, with a series of studies showing that 

it can coexist with the vascular risk factors. Thus, 

Alzheimer disease associated with the cerebrovascular 

disease has been accepted as a diagnosis (1), the 

phenomenon of growing old, atherosclerosis, the arterial 

hypertension.     
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These pathogenic links bring about the 

cerebrovascular disease and dementia, relying on an 

inflammatory-type mechanism and the oxidative stress at 

the vascular level, mediated by b-amyloid and NADPH, 

(Nicotinamide adenine dinucleotide phosphate) –

OXIDASE, the enzyme that represents in its turn a 

permanent source of oxidative stress at the vascular 

level. The cerebrovascular alterations associated with 

changes in the hematoencephalic barrier increase the 

brainʼs vulnerability to the hypoxic-ischemic 

mechanisms, generating changes to the structure and 

functions of the neurons, accelerating thus the 

development of the neurocognitive disorders. Due to 

their amyloidogenic role, the following etiopathogenic 

factors apoE4, Ɛ2 and Ɛ3 can determine microvascular 

modifications, clinically characteri-zed by 

neurocognitive disorders: the atrial fibrillation that via 

microembolic complications induces various cognitive 

declines and neurological deficits, as a result of the 

microinfarcts in different areas of the brain. 

Inflammation may have a role in the inducement of these 

mechanisms (7).       

Due to the etiopathogenic relation, the 

cerebrovascular disease – neurocognitive disorders have 

a multifactorial etiology, the risk factors involved in its 

development being divided as follows (1, 5, 9): 

o vascular: arterial hypertension, dyslipidemia, 

smoking, generalized atherosclerosis, other heart 

diseases, (myocardial infarction, atrial fibrillation), 

smoking; 

o demographic: age, education; 

o genetic 

o factors related to the stroke, (localization of the 

lesions, the type of stroke, the type of the cerebral 

lesions); 

o the presence of certain factors that can lead to chronic 

cerebral hypoperfusion and ischemic events, (heart 

arrhythmias, heart diseases, or the congestive heart 

failure, etc). 
 

 Diabetes Mellitus  

Diabetes mellitus (DM) represents a major risk 

factor for myocardial infarction, thromboses, and 

cerebrovascular disease—ischemic or hemorrhagic 

stroke, associated with mild or major vascular 

neurocognitive disorders (18). The risk of developing 

dementia doubles in patients diagnosed with DM who 

follow antidiabetes oral drugs or Insulin treatments 

compared to those without DM (19-21). Patients younger 

than 65 diagnosed with diabetes mellitus are at higher the 

risk of vascular dementia than older ones. The risk is 

directly proportional to the duration of the disease, and it 

may appear concomitantly with certain complications of 

the diabetes, such as the peripheral arterial disease (22-

24). Various cognitive disorders can be encountered at 

the level of mild or low values of glycemia (prediabetes) 

(25). Jaffe and collaborators have shown in a 4-year 

prospective study that older women with low blood sugar 

levels have lower scores on cognitive evaluation tests 

than the women with normal values (18). The second 

type of DM (type II) has been associated with an 

increased risk of neurocognitive disorder. This risk 

increases with the increase in the number of repeated 

episodes of hypoglycemia (18). Imagistic investigations 

such as the cranial computed tomography (CT) scan or 

magnetic resonance imaging have emphasized the 

presence of cortical atrophy and a cortical or subcortical 

stroke, as well as several ischemic subcortical 

modifications, or leukoaraiosis in such patients. This 

association is not surprising, considering the fact that 

DM increases the risk of developing a stroke or lacunar 

infarcts (25, 26). The association between DM type 2 and 

arterial hypertension increases the risk of developing 

cerebrovascular diseases. The risk decreases together 

with the decrease in the values of arterial tension (18).   
 

 The age and the arterial hypertension  

It is well known that advanced age (individuals over 

60) is associated with both high blood pressure and 

cerebrovascular disease, which in turn can lead to the 

development of neurocognitive disorders (27). Knowing 

that the risk of ischemic and hemorrhagic stroke accident 

increases with aging leads to the conclusion that age 

represents an important factor in the development of 

vascular dementia. Furthermore, older patients may 

develop cerebral amyloid angiopathy (CAA) that can 

cause multiple cerebral infarcts, lobar hemorrhages or 

microhemorrhages, and subsequent cognitive decline. 

Thus, although dementia may occur at any age, older 

patients are more predisposed (18). This conclusion is 

consistent with epidemiological data: 2% of the 

population aged from 65 to 70 are diagnosed with 

dementia, 5% from 70 to 80 suffer from dementia, and 

20% over 80 and 33% over 90 are diagnosed with 

clinical signs of dementia (28, 29).    

Blood pressure values over 160/95 mmHg represent 

a major risk for the development of a vascular dementia 

(23, 24). Cranial CT scans on hypertensive patients have 

revealed a cortical atrophy or leukoaraiosis at the level of 

the hippocampus (30, 31). High blood pressure that is not 

treated or therapeutically controlled generates 

dysfunctions of the cerebral vessels by modifications of 

the vascular endothelium, of the flat muscle cells from 

this level, and of the hematoencephalic barrier, as well as 

extensive lesions at the level of the cerebral white matter 

that can be associated with the cognitive decline (18, 32).  
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With endothelial modifications such as 

lipohyalinosis (also called the fibrinoid necrosis), a 

hypertrophic remodeling and the eutrophication of the 

cerebral arteries generate arterial thickening, narrowing 

of the vascular lumen, stenosis, or arterial occlusion, as 

well as the reduction or absence of blood flow in a 

certain cerebral area, thus altering the brainʼs capacity to 

adapt to an insufficient energy contribution, induced by 

the reduced or absent blood flow. The mechanisms 

associated with cerebral atherosclerosis in patients 

diagnosed with arterial hypertension result in cerebral 

ischemic lesions with different localizations and 

neurocognitive disorders (33, 34). The increase in the 

pressure of impulse which stands as a marker of arterial 

rigidity has been associated with cognitive decline and 

especially with modifications of linguistic skills and 

abilities (18). Studies or clinical trials developed thus far 

align with the fact that vascular dementia is less frequent 

for hypertensive patients treated with hypotensors than in 

untreated patients (35).  
 

 The metabolic syndrome 

Metabolic syndrome is defined by the presence of at 

several cardiovascular risk factors: obesity, arterial 

hypertension, dyslipidemia (high TG values and low 

values of HDL cholesterol) and DM. Metabolic 

syndrome is associated with an increased risk of 

developing vascular neurocognitive disorders (18), 

especially for patients aged 70 or older (18, 36, 37). At 

the same time, for some male patients with metabolic 

syndrome older than 75, the cognitive decline is slightly 

delayed, explained by a simple neuroprotective effect of 

the metabolic syndrome (38). For middle-aged 

individuals, hypercholesterolemia is associated with an 

increased risk of dementia, whereas for older persons, it 

is associated with a low risk of developing dementia. 

Prospective statistical studies have shown that treatment 

with statins for dyslipidemia does not influence the 

development of neurocognitive disorders (18).       

Certain studies outline the fact that the patients over 

60 with high levels of triglycerides and obesity have a 

high risk of developing short term memory disorders and 

even dementia (28, 39). Persons with a very high body 

mass index (BMI) are also more predisposed to 

developing dementia throughout their life (28, 40). The 

BMI effect modifies with aging (33). Studies on middle-

aged or older populations have shown causal 

relationships among cerebrovascular disease, 

neurocognitive disorder, and vascular risk factors such 

as:  hypertension (41), dyslipidemia (42), DM (43), 

associated with behavioral factors such as obesity and 

the lack of physical activities (44).  

 Smoking 

Clinical studies have found that nicotine can 

stimulate good functioning of certain neurotransmitters 

involved in the generation of the different types of 

dementia and especially of the Alzheimer disease, but 

this relationship may be valid only in the short run. In the 

long run, nicotine can modify the vascular wall, 

modifying at the same time the chemical composition of 

nutritive substances in the blood essential for good 

functioning of brain. 

Statistical studies in the USA on populations over 65 

years of smokers and alcohol consumers have identified 

smoking as an important risk factor for stroke and a 

potential risk factor for cognitive decline (45). A Chinese 

study on a large number of smokers and alcohol 

consumers has demonstrated that smoking is associated 

with a greater risk of developing a vascular 

neurocognitive disorder. Smoking results in a 

pronounced progression of the cerebral vascular lesions 

as well as deterioration of the executive function a 

decade later (46). Thus, smoking is a risk factor for both 

vascular dementia and Alzheimer disease, the smokers 

being twice more likely to develop a certain type of 

dementia (28, 29, 40).   

 Alcohol  

Small quantities of alcohol may protect older 

individuals against dementia and Alzheimer disease. 

Based on several studies, 14 units of alcohol for women 

and a maximum 21 units for men per week are not 

considered excessive (a unit represents a small glass of 

wine or one single measure of alcoholic drinks). The 

American Heart Association stipulates moderate alcohol 

consumption as 1-2 portions of alcohol/day for men and 

one portion/day for women (340g of beer, 113g of wine 

or 40g of alcoholic drinks); exceeding these doses 

increases the risk of stroke and favors other 

cardiovascular risk factors such the arterial hypertension 

and obesity. Thus, moderate quantities of alcohol do not 

eliminate the risk of developing dementia, but they can 

play an important role in its reduction (28, 29, 40). 

According to several large studies of chronic alcohol 

consumers, excess alcohol is associated with the 

cognitive decline of dementia (40). 

The USA study on groups over 65 years 

demonstrated that moderate alcohol consumption 

represents a protective factor only on the vascular 

endothelium, especially for 80 years olds (45). Excessive 

alcohol consumption has neurotoxic effects on the 

central nervous system, thus bringing about dementia 

(45).  The Chinese study on a large number of smokers 

and alcohol consumers has shown that a daily quantity of 

alcohol (beer, wine, hard liquor) is associated with a 
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higher risk of vascular neurocognitive disorder than for 

those who do not consume alcohol. The combination of 

smoking and alcohol consumption leads to a higher risk 

of developing a vascular NCD than moderate, daily 

alcohol consumption or smoking (46). The triad, arterial 

hypertension- smoking – DM, leads to the appearance 

and development of vascular dementia (46). Although 

the effects of alcohol consumption and smoking on 

cognitive function have been confirmed through 

numerous studies, their mechanism of action is yet 

unclear (46).  It has been noticed that male patients, 

alcohol consumers, and carriers of the apolipoprotein E, 

(ApoE) or more precisely E4 allele, who manifested 

moderate cognitive disorders had rapidly-developed 

dementia (46-48).         
 

Conclusions 
The dominant pathology in vascular neurocognitive 

disorder is cerebrovascular disease, the cognitive decline 

being associated with clinical neurological signs 

characteristic of cerebral lesions that can be focal, 

multifocal, diffuse, or in diverse combinations.  

The risk factors involved in the generation of a 

vascular neurocognitive disorder are similar to those for 

an ischemic or hemorrhagic cerebrovascular accident: 

arterial hypertension, diabetes mellitus, dyslipidemia, 

smoking, obesity, age, alcohol consumption, cerebral 

atherosclerosis, or arteriosclerosis. For this reason, 

efficient management of the vascular risk factors can 

prevent cognitive decline and dementia.  

Vascular neurocognitive disorder represents a 

heterogenous group of manifestations associated with the 

various types of cerebrovascular lesions, manifestations 

that progress through different stages during their 

evolution, up to the final phase of vascular 

neurocognitive disorder. The disorder is actually a 

memory disorder exacerbated by aphasia, apraxia, 

agnosia, and deterioration of executive functions, which 

then interfere with the patient’s daily activities. Criteria 

for the correct and complete diagnosis of vascular 

neurocognitive disorder have been updated, with the 

diagnosis algorithm involving both the NINDS-AIRENS 

criteria and those in DSM5.   

Understanding the interrelation among vascular risk 

factors, cerebrovascular disease, and the vascular 

neurocognitive disorder represents an ongoing challenge 

and an important step with respect to the diagnosis and 

treatment of the various types of cognitive disorders. 

Patients with cognitive disorders and especially those 

with vascular neurocognitive disorders are characterized 

by a higher degree of disability, a lower life quality, and 

a shorter life expectancy. Furthermore, the costs for their 

treatment and supervision under special conditions are 

high. 
 

Conflicts of interest  

There are no conflicts of interest. 
 

Acknowledgment    
All authors have equal contributions in preparing 

this manuscript. 
 

References 
1. Trojano L, Gainotti G. Drawing Disorders in 

Alzheimer's Disease and Other Forms of Dementia. 

J Alzheimers Dis. 2016; 53(1): 31-52. PMID: 

27104898, DOI: 10.3233/JAD-160009 

2. Sachdev PS, Mohan A, Taylor L, Jeste DV. DSM-5 

and Mental Disorders in Older Individuals: An 

Overview. Harv Rev Psychiatry. 2015; 23(5): 320-8. 

PMID: 26332215,  

DOI: 10.1097/HRP.0000000000000090 

3. Chi S, Wang C, Jiang T, Zhu XC, Yu JT, Tan L. The 

prevalence of depression in Alzheimer's disease: a 

systematic review and meta-analysis. Curr 

Alzheimer Res. 2015; 12(2): 189-98. PMID: 

25654505 

4. Gilman S, Manji H, Coonoly S, Dotward N, Kitchen 

N, Mehta A, Willis A. Oxford American Handbook 

of Neurology. Oxford University Press, 2010; pp. 

220-228. ISMB: 978-0-19-536979-3 

5. Pohjasvaara T, Mantyla R, Salonen O, Aronen HJ, 

Ylikoski R, Hietanen M, Kaste M, Erkinjuntti T. 

How complex interactions of ischemic brain infarcts, 

white matter lesions. Arch Neurol. 2000; 57(9): 

1295-00. PMID: 10987896  

6. Pohjasvaara T, Erkinjuntti T, Ylikoski R, Hietanen 

M, Vataja R, Kaste M. Clinical determinants of 

poststroke dementia. Stroke. 1998; 29(1): 75-81. 

PMID: 9445332    

7. Jellinger KA. Pathology and pathogenesis of 

vascular cognitive impairment-a critical update. 

Front Aging Neurosci. 2013; 5: 17. PMID: 

23596414, DOI: 10.3389/fnagi.2013.00017 

8. Corriveau RA, Koroshetz WJ, Gladman JT, Jeon S, 

Babcock D, Bennett DA, Carmichael ST, Dickinson 

SL, et al. Alzheimer's Disease-Related Dementias 

Summit 2016: National research priorities. 

Neurology. 2017; 89(23): 2381-91. PMID: 

29117955, DOI: 10.1212/WNL.0000000000004717 

9. Roman GC, Tatemichi TK, ErkinjunttiT, Cummings 

JL, Masdeu JC, Garcia JH, Amaducci L, Orgogozo 

JM, Brun A, Hofman A. Vascular dementia: 

diagnostic criteria for research studies. Report of 



 Carmen V. Albu et al. 

14 

 

NINDS-AIREN International Workshop. Neurology. 

1993; 43(2): 250-60. PMID: 8094895  

10. Roh JH, Lee JH. Recent Updates on Subcortical 

Vascular Dementia. J Stroke. 2014: 16(1): 18-26. 

PMID: 24741561, DOI: 10.5853/jos.2014.16.1.18 

11. Louis R. Coplan. Lacunar Infarction and Small 

Disease: Pathology and Pathophysiology. J Stroke. 

2014; 16(1): 18-26. PMID: 24741561, DOI: 

10.5853/jos.2014.16.1.18 

12. Hainsworth AH, Allan SM, Boltze J, Cunningham 

C, Farris C, Head E, Ihara M, Isaacs JD, Kalaria RN, 

Lesnik Oberstein SA, Moss MB, Nitzsche B, 

Rosenberg GA, Rutten JW, Salkovic-Petrisic M, 

Troen AM. Translational models for vascular 

cognitive impairment: a review including larger 

species. BMC Med. 2017; 15(1): 16. PMID: 

28118831, DOI: 10.1186/s12916-017-0793-9 

13. Ballabio E, Bersano A, Bresolin N, Candelise L. 

Monogenic vessel diseases related to ischemic 

stroke: a clinical approach. J Cereb Blood Flow 

Metab. 2007; 27(10): 1649-62. PMID: 17579657,  

DOI: 10.1038/sj.jcbfm.9600520 

14. Garcia JH, Lassen NA, Weiller C, Sperling B, 

Nakagawara J. Ischemic stroke and incomplete 

infarction. Stroke. 1996; 27(4): 761-5. PMID: 

8614945        

15. Vinters HV, Ellis WG, Zarow C, Zaias BW, Jagust 

WJ, Mack WJ, Chui HC. Neuropathologic substrates 

of ischemic vascular dementia. J Neuropathol Exp 

Neurol. 2000; 59(11): 931-45. PMID: 11089571    

16. Kalaria RJ. Neuropathological diagnosis of vascular 

cognitive impairment and vascular dementia with 

implications for Alzheimer’s disease. Acta 

Neuropathol. 2016; 131: 659–85. PMID: 27062261, 

DOI: 10.1007/s00401-016-1571-z         

17. Bronge L, Wahlund LO. White matter lesions in 

dementia: an MRI study on blood-brain barrier. 

Dement Geriatr Cogn Disord. 2000; 11(5): 263-67. 

PMID: 10940677, DOI: 10.1159/000017248 

18. Song J, Lee WT, Park KA, Lee JE. Association 

between risk factors for vascular dementia and 

adiponectin. Biomed Res Int. 2014; 2014: 261672. 

PMID: 24860814, DOI: 10.1155/2014/261672 

19. Xu W, Qiu C, Gatz M, Pedersen NL, Johansson B, 

Fratiglioni L. Mid- and late-life diabetes in relation 

to the risk of dementia: a population-based twin 

study. Diabetes. 2009; 58(1): 71–7. PMID: 

18952836, DOI: 10.2337/db08-0586 

20. Neamtu MC, Avramescu ET, Marcu IR, Turcu-

Ştiolică A, Boldeanu MV, Neamtu OM, Tudorache 

Ş, Dănciulescu Miulescu RE. The correlation 

between insulin-like growth factor with glycemic 

control, glomerular filtration rate, blood pressure, 

hematological changes or body mass index in 

patients with type 2 diabetes mellitus. Rom J 

Morphol Embryol. 2017; 58(3): 857-61.    

21. Kimm H, Lee PH, Shin YJ, Park KS, Jo J, Lee Y, 

Kang HC, Jee SH. Mid-life and late-life vascular 

risk factors and dementia in Korean men and 

women. Arch Gerontol Geriatr. 2011; 52(3): e117-

22. PMID: 20932588,  

DOI: 10.1016/j.archger.2010.09.004   

22. Bruce DG, Davis WA, Casey GP, Starkstein SE, 

Clarnette RM, Foster JK, Almeida OP, Davis TM. 

Predictors of cognitive impairment and dementia in 

older people with diabetes. Diabetologia. 2008; 

51(2): 241–8. PMID: 18060658, DOI: 

10.1007/s00125-007-0894-7 

23. Farooq MU, Gorelick PB. Vascular cognitive 

impairment. Curr Atheroscler Rep. 2013; 15(6): 

330. PMID: 23612956, DOI: 10.1007/s11883-013-

0330-z 

24. Nicolae AC, Arsene AL, Vuță V, Popa DE, Sîrbu 

CA, Burcea Dragomiroiu GTA, Dumitrescu IB, 

Velescu BȘ, Gofiță E, Drăgoi CM. In vitro P-GP 

expression after administration of CNS active drugs. 

Farmacia. 2016; 64(6): 844-850.  

25. Xu W, Caracciolo B, Wang HX, Winblad B, 

Bäckman L, Qiu C, Fratiglioni L. Accelerated 

progression from mild cognitive impairment to 

dementia in people with diabetes. Diabetes. 2010; 

59(11): 2928–35. PMID: 20713684, DOI: 

10.2337/db10-0539      

26. Idris I, Thomson GA, Sharma JC. Diabetes mellitus 

and stroke. Int J Clin Pract. 2006; 60(1): 48–56. 

PMID: 16409428, DOI: 10.1111/j.1368-

5031.2006.00682.x 

27. Kennelly SP, Lawlor BA, Kenny RA. Blood 

pressure and dementia — a comprehensive review. 

Ther Adv Neurol Disord. 2009; 2(4): 241–60. 

PMID: 21179532,  

DOI: 10.1177/1756285609103483    

28. Bondi MW, Edmonds EC, Salmon DP. Alzheimer's 

Disease: Past, Present, and Future. J Int 

Neuropsychol Soc. 2017; 23(9-10): 818-31. PMID: 

29198280, DOI: 10.1017/S135561771700100X     

29. Weiner MW, Veitch DP, Aisen PS, Beckett LA, 

Cairns NJ, Green RC, Harvey D, Jack CR Jr, Jagust 

W, Morris JC, Petersen RC, Saykin AJ, Shaw LM, 

Toga AW, Trojanowski JQ; Alzheimer's Disease 

Neuroimaging Initiative. Recent publications from 

the Alzheimer's Disease Neuroimaging Initiative: 

Reviewing progress toward improved AD clinical 



Vascular neurocognitive disorders and the vascular risk   

15 

 

trials. Alzheimers Dement. 2017; 13(4): e1-e85. 

PMID: 28342697, DOI: 10.1016/j.jalz.2016.11.007 

30. Yamada M, Kasagi F, Sasaki H, Masunari N, 

Mimori Y, Suzuki G. Association between dementia 

and midlife risk factors: the Radiation Effects 

Research Foundation Adult Health Study. J Am 

Geriatr Soc. 2003; 51(3): 410–14. PMID: 12588587    

31. Ronnemaa E, Zethelius B, Lannfelt L, Kilander L. 

Vascular risk factors and dementia: 40-year follow-

up of a population-based cohort. Dement Geriatr 

Cogn Disord. 2011; 31(6): 460–6. PMID: 21791923, 

DOI: 10.1159/000330020      

32. Verhaaren BF, Vernooij MW, de Boer R, Hofman 

A, Niessen WJ, van der Lugt A, Ikram MA. High 

blood pressure and cerebral white matter lesion 

progression in the general population. Hypertension. 

2013; 61(6): 1354–9. PMID: 23529163,  

DOI: 10.1161/HYPERTENSIONAHA.111.00430      

33. Richard E, Ligthart SA, Moll van Charante EP, van 

Gool WA. Vascular risk factors and vascular 

dementia–towards prevention strategies. Neth J Med. 

2010; 68(10): 284-90. PMID: 21071773  

34. Manolio TA, Olson J, Longstreth WT. Hypertension 

and cognitive function: pathophysiologic effects of 

hypertension on the brain. Curr Hypertens Rep. 

2003; 5(3): 255-61. PMID: 12724059        

35. Tzourio C, Anderson C, Chapman N, Woodward M, 

Neal B, MacMahon S, Chalmers J; PROGRESS 

Collaborative Group. Effects of blood pressure 

lowering with perindopril and indapamide therapy 

on dementia and cognitive decline in patients with 

cerebrovascular disease. Arch Intern Med. 2003; 

163(9): 1069–75. PMID: 12742805,  

DOI: 10.1001/archinte.163.9.1069           

36. Arsene AL, Uivarosi V, Mitrea N, Drăgoi CM, 

Nicolae AC. In vitro studies regarding the 

interactions of some novel ruthenium (III) 

complexes with double stranded calf thymus 

deoxyribonucleic acid (DNA). Farmacia. 2016; 

64(5): 712-716. 

37. Siervo M, Harrison SL, Jagger C, Robinson L, 

Stephan BC. Metabolic syndrome and longitudinal 

changes in cognitive function: a systematic review 

and meta-analysis. J Alzheimer Dis. 2014; 41(1): 

151-61. PMID: 24577475, DOI: 10.3233/JAD-

132279    

38. Liu CL, Lin MH, Peng LN, Chen LK, Su CT, Liu 

LK, Chen LY. Late-lifemetabolic syndrome prevents 

cognitive decline among older men aged 75 years 

and over: one-year prospective cohort study. J Nutr 

Health Aging. 2013; 17(6): 523-6. PMID: 23732548,  

DOI: 10.1007/s12603-013-0010-2 

39. Solfrizzi V, Scafato E, Capurso C, D'Introno A, 

Colacicco AM, Frisardi V, Vendemiale G, 

Baldereschi M, Crepaldi G, Di Carlo A, Galluzzo L, 

Gandin C, Inzitari D, Maggi S, Capurso A, Panza F; 

Italian Longitudinal Study on Aging Working 

Group. Metabolic syndrome, mild cognitive 

impairment, and progression to dementia. The 

Italian Longitudinal Study on Aging. Neurobiol 

Aging. 2011; 32(11): 1932-41. PMID: 20045217, 

DOI: 10.1016/j.neurobiolaging.2009.12.012 

40. Hsiao YH, Chang CH, Gean PW. Impact of social 

relationships on Alzheimer's memory impairment: 

mechanistic studies. J Biomed Sci. 2018; 25(1): 3. 

PMID: 29325565, DOI: 10.1186/s12929-018-0404-

x 

41. Kuller LH, Lopez OL, Jagust WJ, Becker JT, 

DeKosky ST, Lyketsos C, Kawas C, Breitner JC, 

Fitzpatrick A, Dulberg C. Determinants of vascular 

dementia in the Cardiovascular Health Cognition 

Study. Neurology 2005; 64(9): 1548–52. PMID: 

15883315,  

DOI: 10.1212/01.WNL.0000160115.55756.DE     

42. Solomon A, Kivipelto M, Wolozin B, Zhou J, 

Whitmer RA. Midlife serum cholesterol and 

increased risk of Alzheimer's and vascular dementia 

three decades later. Dement Geriatr Cogn Disord. 

2009; 28(1): 75-80. PMID: 19648749, DOI: 

10.1159/000231980 

43. Ahtiluoto S, Polvikoski T, Peltonen M, Solomon A, 

Tuomilehto J, Winblad B, Sulkava R, Kivipelto M. 

Diabetes, Alzheimer disease, and vascular dementia: 

a population-based neuropathologic study. 

Neurology. 2010; 75(13): 1195-202. PMID: 

20739645, DOI: 10.1212/WNL.0b013e3181f4d7f8 

44. Staekenborg SS, van Straaten EC, van der Flier 

WM, Lane R, Barkhof F, Scheltens P. Small vessel 

versus large vessel vascular dementia: risk factors 

and MRI findings. J Neurol. 2008; 255(11): 1644-

51. PMID: 18677637, DOI: 10.1007/s00415-008-

0944-1 

45. Barca M, Baconi DL, Ciobanu AM, Burcea GTA, 

Balalau C. Comparative evaluation of methotrexate 

toxicity as solution for injection and liposomes 

following a short-term treatment in a murine model 

of arthritis. Note I. Haematological and biochemical 

evaluation. Farmacia, 2013; 61(1): 220-228.  

46. Zhou S, Zhou R, Zhong T, Li R, Tan J, Zhou H. 

Association of smoching and alcohol drinking with 

dementia risk among elderly men in China. Curr 

Alzheimer Res. 2014; 11(9): 899-907. PMID: 

25274108    

47. Mukamal KJ, Kuller LH, Fitzpatrick AL, Longstreth 

WT Jr, Mittleman MA, Siscovick DS. Prospective 

study of alcohol consumption and risk of dementia 

in older adults. JAMA. 2003; 289(11): 1405-13. 

PMID: 12636463         

48. Xu G, Liu X, Yin Q, Zhu W, Zhang R, Fan X. 

Alcohol consumption and transition of mild 

cognitive impairment to dementia. Psychiatry Clin 

Neurosci. 2009; 63(1): 43-9. PMID: 19154211, 

DOI: 10.1111/j.1440-1819.2008.01904.x 


	Journal of Mind and Medical Sciences
	Vascular neurocognitive disorders and the vascular risk factors
	Carmen V. Albu
	Vlad Padureanu
	Mihail V. Boldeanu
	Ana M. Bumbea
	Anca S. Enescu
	See next page for additional authors
	Recommended Citation

	Vascular neurocognitive disorders and the vascular risk factors
	Authors


	tmp.1522532289.pdf.d5Fyi

