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Mapping the neurovascular landscape in aging and dementia: 
cerebral small vessel disease markers in a multicenter Latin American cohort

RESULTS

Cerebral small vessel disease (CSVD) is a common microvascular brain disorder and a major contributor to stroke, cognitive decline, and 
dementia. It is strongly associated with cardiovascular risk factors that promote endothelial dysfunction and arterial stiffness. On MRI, CSVD 
is characterized by white matter hyperintensities (WMH), lacunes, and cerebral microbleeds. Most CSVD research comes from Europe and 
North America, with limited data from Latin America and from non-Alzheimer dementias such as frontotemporal dementia (FTD). This study 
characterizes CSVD in a large Latin American cohort and examines its associations with cardiovascular risk.

INTRODUCTION 

METHODS

Values are presented as mean (standard deviation) for continuous variables and as number (percentage) 
for categorical variables. Sample sizes are indicated for variables with missing data. HC: healthy controls; 
AD: Alzheimer’s disease; FTD: frontotemporal dementia; BP: blood pressure; BMI: body mass index; 
bpm: beats per minute; HC: healthy control; MMSE: Mini-Mental State Examination; M = male; F = female.

This study provides the first large-scale neuroimaging 
characterization of cerebral small vessel disease in a Latin American 
cohort across healthy aging, Alzheimer’s disease, and frontotemporal 
dementia. While established associations with age, hypertension, and 
diabetes were replicated, CSVD architecture was more 
heterogeneous than typically reported, with partial decoupling 
between lesion types and cardiometabolic correlates.
These findings suggest that CSVD cannot be fully explained by a 
single vascular model and highlight the importance of population- and 
diagnosis-sensitive frameworks to better understand vascular 
contributions to brain aging and dementia, particularly in 
underrepresented regions.

(A) Sample characterization.(B) Cardiometabolic factor and (C) cerebral small vessel disease (CSVD) markers. 
AD: Alzheimer’s disease; CSVD: cerebral small vessel disease; FTD: frontotemporal dementia; HC: healthy 
controls.

CONCLUSION

(A) Axial FLAIR images showing a raw FLAIR image (left) and the corresponding white matter hyperintensity (WMH) lesion 
prediction algorithm (LPA) estimation mask (right). (B) Axial FLAIR (left) and T1-weighted (right) images showing an example of 
a lacune in the head of the right caudate nucleus. (C) Axial susceptibility-weighted imaging (SWI) showing examples of a 
peripheral microbleed (left) and a central microbleed (right).

Forest plots display associations between cardiometabolic risk factors and (A) WMH, (B) lacunes, and (C) cerebral microbleeds. 
Points represent effect estimates (β for WMH and odds ratios for lacunes and microbleeds), and horizontal lines indicate 95% 
confidence intervals. The dashed vertical line denotes the null effect (β = 0 for WMH; OR = 1 for lacunes and microbleeds). 
Models were adjusted for age and sex; analyses in the full sample (All) were additionally adjusted for clinical diagnosis, and 
WMH models were adjusted for TIV. For clarity, only   statistically significant associations (p < 0.05, uncorrected) are displayed. 
Asterisks indicate p < 0.05, whereas filled symbols denote associations that remained significant after false discovery rate 
(FDR) correction (pFDR < 0.05).

Figure 1. Experimental workflow.
Table 1. Demographic, cognitive and cardiometabolic characteristics of the sample.

FIgure 2. Examples of cerebral small vessel disease (CSVD) detection. 
Figure 3.  Associations between CSVD markers in the full sample.

Figure 4. Associations between cardiometabolic risk factors and CSVD markers.

(A) Distribution of WMH burden according to the presence or absence of lacunes. (B) Distribution of WMH burden 
according to the presence or absence of cerebral microbleeds. (C) Co-occurrence of cerebral microbleeds and lacunes 
displayed as percentages. Group comparisons in panels A and B were performed using the Mann-Whitney U test. 
Associations in panel C were assessed using Pearson’s chi-square test. WMH: White matter hyperintensities.


