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Introduction

Neurodegenerative disorders, such as Parkinson’s disease 
(PD), more frequently occur in the context of other chronic 
conditions associated with aging. PD and cerebrovascular 
disease (CVD), both are common in aged populations. PD, 
as well as brain vascular changes in strategic regions, may 
display: tremor, rigidity, slowness, gait disturbance, postural 
instability, urinary incontinence, mood disorders, and cog-
nitive impairment [1]. Cognitive impairment and dementia 
are recognized features of PD, but these symptoms may relate 
to comorbid cerebrovascular disease too [2]. Parkinson’s dis-
ease (PD) is frequently associated with white matter hyper-
intensities and other brain vascular lesions (BVLs). Studies 
suggest that the latter may influence the severity of the dis-
ease. White matter hyperintensities may be a contributing 
factor for cognitive impairment [3], as well as to increased 
motor severity and gait impairment [4].

There are conflicting literature data on PD and CVD as-
sociation: (1) no clear relationship between PD and CVD 
[5]; (2) protective effect of PD from CVD [6]; (3) increased 
risk of CVD in PD [7].

Earlier studies provided no clear relationship between 
PD and CVD [5].
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Abstract
Background: Parkinson’s disease (PD) is frequently associated with brain vascular lesions (BVLs), which may influence the severity of the disease.
Material and methods: BVLs on MRI were determined in 78.4% of 111 consecutive PD patients (mean age 64.87 ± 7.69 y.o.; disease duration 50.21 ± 
38.61 mo.; 48 women (43.2%), 63 men (56.8%)).
Results: White matter lesions were present in 73 patients (p.) (65.77%):  61p. (54.95%) – deep white matter, 46p. (41.44%) – periventricular white matter, 
and 41p. (36.94%) – both locations. Lacunas were determined in 19p. (17.12%), cerebral fissures deepening – 52p. (46.85) %), perivascular spaces dilation 
– 34p. (30.63%), ventricular system dilation – 29p. (26.13%). Patients with and without BVLs had similar ages, ages at PD onset and disease duration. 
They had insignificantly higher Beck (7.26 ± 5.62 vs 6.86 ± 4.34), PDQ39 (Parkinson’s Disease Questionnaire) (59.71 ± 20.38 vs 51.94 ± 27.69) and NMS 
(Non-Motor Symptoms) (75.06 ± 45.21 vs 71.67 ± 26.35) scores; and lower MoCA (Montreal Cognitive Assessment) scores (21.92 ± 4.25 vs 22.38 ± 
4.57). QRISK3 scores (19.68 ± 16.16 vs 12.90 ± 6.58) and levodopa equivalent daily dose (639.98 ± 223.05 vs. 439.69 ± 404.87) were significantly higher 
in patients with BVLs. 
Conclusions: Brain vascular lesions were common in our PD patients, and were associated with higher QRISK3 scores and higher levodopa equivalent 
daily dose, suggesting more disease severity.
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Protective effect of PD from CVD may be due to the de-
creased amount of smoking among PD patients. PD patients 
seem to experience more of their CVD as TIA than stroke: 
they have increased access to neurological care, so TIAs 
are more readily recognized and treated and are therefore 
less likely to lead to stroke [8]. Dopamine deficiency in PD 
could ameliorate ischemic damage. It has been found that 
dopamine depletion with either lesions of the substantia 
nigra lessen ischemic damage [9].

Increased risk of CVD in PD may be due to the shared 
pathogeneses between the two diseases or to PD-related ef-
fects. Patients with PD should be more aware of the risk of 
CVD despite having fewer traditional vascular risk factors. 
In a meta-analysis  of four clinical case–control studies, PD 
was more associated with CVD (OR: 2.89, 95% CI: 1.36–
6.13); and in three postmortem cohort studies PD patients 
were at higher risk of CVD during the follow-up period 
(HR: 1.84, 95% CI: 1.34–2.54)[7].

Material and methods

These are preliminary data of a cohort study of Moldovan 
patients with incident Parkinson’s disease. Diagnosis of PD 
was based on widely acknowledged criteria [10]. Structured 
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interview on complaints, medical history and family his-
tory of cardiovascular, neurological and psychiatric dis-
eases and drug history was applied; general neurological 
and medical examinations were conducted. Severity of 
parkinsonism and disability were assessed by the Modified 
Unified Parkinson’s Disease Rating Scale (MDS-UPDRS) 
[11]. Cognitive impairment was quantified by Montreal 
Cognitive Assessement (MoCA) score [12], depression – 
by Beck score [13], non-motor symptoms – by Non-Motor 
Symptoms score [14], quality of life – by PDQ39 (Parkinson’s 
Disease Questionnaire) score [15].

All brain MRI (magnetic resonance imaging) examina-
tions were performed using a 3.0 T MRI scanner. 

MRI Analysis of cerebrovascular disease markers in-
cluded: lacunas, white matter lesions / hyperintensities, 
perivascular spaces dilation / enlarged perivascular spices, 
cerebral fissures deepening, ventricular system dilation.

Lacunas were defined as round or ovoid cerebrospinal 
fluid-filled cavities in the basal ganglia or white matter, 
usually 3–15 mm, with low signal on T1WI and DWI, and 
high signal on T2WI [16]. Periventricular white matter le-
sions  and deep white matter lesions were graded using the 
Fazekas scale [17], perivascular spaces dilation were defined 
as punctate hyperintensities on T2WI in the basal ganglia, 
usually <3 mm in diameter [18].

Patients were sub-classified at baseline into two groups 
according to presence of any of mentioned above cerebro-
vascular disease as: (1) PD patients with brain vascular le-
sions; and (2) PD patients without brain vascular lesions.

The data analysis was performed via statistical program 
Stat-Direct, using descriptive, variation, and correlational 
analysis. Student’s t tests or Mann-Whitney tests were used 
as appropriate. P values less than 0.05 were considered sta-
tistically significant. 

BVLs on MRI were determined in 78.4% of 111 consecu-
tive PD patients, (mean age 64.87 ± 7.69 y.o.; disease dura-
tion 50.21 ± 38.61 mo.; 48 women (43.2%), 63 men (56.8%)).

Results and discussion

The study included 111 consecutive PD patients. The 
mean age in the cohort was 64.87 ± 7.69 years old and dis-
ease duration of 50.21 ± 38.61 months. In 88 (78.4%) of our 
PD patients was determined the presence of brain vascu-
lar lesions. White matter lesions were present in 73 patients 
(65.77%):  61 of them having (54.95%) deep white matter 
lesions, 46 (41.44%) – periventricular white matter lesions, 
and 41 patients (36.94%) – a combination of periventricular 
and deep white matter lesions. Lacunas were determined in 
19 patients (17.12%), cerebral fissures deepening – in 52 pa-
tients (46.85%), perivascular spaces dilation – in 34 patients 
(30.63%) and ventricular system dilation – in 29 patients 
(26.13%).

In Ma X. et al. [19] study, lacunas were found in 9.3% 
of patients with PD, periventricular white matter hyperin-
tensities – in 89.7%, deep white matter hyperintensities – in 
81.3%, enlarged perivascular spaces – in 85%, and cerebral 

microbleeds – in 2.8%. In their study PD patients, showed 
higher periventricular white matter hyperintensities and 
deep white matter hyperintensities scores compared with 
normal controls. Advanced PD patients, versus early PD 
group exhibited greater periventricular white matter hyper-
intensities (P = 0.041), deep white matter hyperintensities 
(P = 0.046), and total cerebral small vessel disease score (P 
= 0.044) than the early PD group. In Ma X. et al. [19] study, 
higher Hoehn&Yahr stage was independently correlated 
with increased total cerebral small vessel disease score (OR 
= 2.667, 95% CI 1.154–2.266) and periventricular white 
matter hyperintensities score (OR = 2.237, 95% CI 1.084–
1.696).

In this study, patients with and without brain vascular 
lesions had similar ages (65.43 ± 7.64 vs 61.01 ± 7.64), simi-
lar ages at PD onset (60.95 ± 8.09 vs 56.01 ± 8.59) and simi-
lar disease duration (49.98 ± 36.76 vs 60.01 ± 52.31).

Examined PD patients with brain vascular lesions had 
insignificantly higher Beck score (7.26 ± 5.62 vs 6.86 ± 4.34). 
PDQ39 (Parkinson’s Disease Questionnaire) score (59.71 ± 
20.38 vs 51.94 ± 27.69) and NMS (Non-Motor Symptoms) 
score (75.06 ± 45.21 vs 71.67 ± 26.35) were slightly higher 
in patients with brain vascular lesions. MoCA (Montreal 
Cognitive Assessment) scores (21.92 ± 4.25 vs 22.38 ± 4.57) 
were lower in patients with brain vascular lesions compared 
to the control.

Forbes E. et al. [20], noted the influence of depression 
and other non-motor signs on cognitive performance of PD 
patients; they showed that depression scores (β = −0.034, 
P < 0.001), along with: Higher Body Mass Index (BMI)  
(β = −0.009, P = 0.039), anxiety scores (β = −0.005, P < 0.001), 
Epworth Sleepiness scores (β = −0.017, P = 0.003), and 
REM Sleep Behavior Disorder Screening scores (β = −0.037, 
P < 0.001) were associated with faster rates of MoCA decline 
[20]. Shibata et al. suggested a relationship between cogni-
tive decline and increased cerebral small vessel disease score 
[19]. Increasing age and reduced MoCA scores were associ-
ated with increased small vessels disease burden. Logistic 
regression analyses of their study demonstrated that peri-
ventricular white matter hyperintensities, enlarged perivas-
cular spaces in the basal ganglia, and atrophy were predic-
tors of cognitive impairment in PD.

Liu H. et al. [21] meta-analysis had the aim to review 
systematically and to identify the relationship between 
the severity and location of white matter hyperintensities 
(WMHs) and the degree of cognitive decline in patients 
with PD. PD demented patients had a significantly higher 
burden of white matter hyperintensities (SMD = 0.8, 95% 
CI: 0.44 to 1.71, p < 0.0001), especially deep white mat-
ter hyperintensities (SMD = 0.54, 95%CI: 0.36 to 0.73,  
p < 0.00001) and periventricular hyperintensities (SMD = 
0.70, 95% CI: 0.36 to 1.04, p < 0.0001), than PD-normal cog-
nition patients, regardless of the adjustment of age. Liu H. 
et al. [21] concluded that WMHs might be imaging markers 
for cognitive impairment in PD dementia but not in PD-
mild cognitive impairment, regardless of age, vascular risk 
factors, or race.
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In the present study QRISK3 scores (19.68 ± 16.16 vs 
12.90 ± 6.58) were significantly higher in patients with brain 
vascular lesions.

High vascular risk is related to impaired scores for: cog-
nition, bradykinesia, axial, postural-instability-gait-disor-
der and freezing-of-gait score. Furthermore, high vascular 
risk was identified as a potential predictor of both mild 
cognitive impairment and dementia in PD. It was found 
that the presence of more than 2 vascular risk factors was 
associated with worse UPDRS 3 motor scores (beta coeffi-
cient 4.05, 95% confidence interval 1.48, 6.61, p = .002) and 
with cognitive impairment (ordinal odds ratio 2.24, 95% 
confidence interval 1.34, 3.74, p = .002). Presence of white 
matter leukoaraiosis (but not lacunas) was associated with 
impaired cognition (p = .006) and postural instability gait 
difficulty (p = .010), [22].

Similarly, in this study, levodopa equivalent daily dos-
es (639.98 ± 223.05 vs 439.69 ± 404.87) were significantly 
higher in patients with brain vascular lesions – as an indica-
tor for more severe disease in this group.

Cerebrovascular disease may play a critical role in pa-
tients with PD. The total cerebral small vessel disease score 
is a potential neuroimaging marker for monitoring the pro-
gression of PD, as the Hoehn&Yahr stage is independently 
correlated with the total cerebral small vessel disease score 
[19]. In Vesely B. et al. [3] review of PD patients with mild 
cognitive impairment and dementia they had significantly 
more white matter lesions than the group without mild cog-
nitive impairment and dementia. There was significant rela-
tionship between increasing total white matter lesions vol-
ume and worse performance on executive function, memory 
and language. Patients with vascular parkinsonism and do-
paminergic denervation have more severe frontal lobe dys-
functions than patients with PD. According to Stojkovic T. et 
al. [22] results, motor scores were significantly higher in cog-
nitively impaired patients, and only axial score discriminant 
between mild cognitive impairment and dementia. Whole 
brain white matter volume was associated with PD demen-
tia, freezing of gait and attention deficits. Additionally, age 
and bradykinesia scores were independently associated with 
PD-mild cognitive impairment and age, axial score and 
whole brain white matter lesions volume with PD-dementia. 

Conclusions

In in the present study cerebrovascular disease was com-
mon in MRI evaluated Parkinson’s disease patients. Brain 
vascular lesions were more prevalent in patients with a 
higher QRISK3 score. PD patients with cerebrovascular co-
morbidity had higher levodopa equivalent daily dose, sug-
gesting more PD severity.
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