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Prevalence of silent brain lesions in rheumatic mitral valve disease
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A B S T R A C T

Background: Patients with rheumatic heart disease (RHD) are at high risk of stroke. Silent brain lesions (SBL) on 
brain MRI represent subclinical neurological injury, but their prevalence and predictors in RHD are not well 
defined.
Methods: We conducted a prospective, single-center study of consecutive adults with RHD and moderate-to- 
severe mitral valve disease. Patients with a history of stroke, hypertension, diabetes, smoking, or ventricular 
dysfunction were excluded. All participants underwent a standardized protocol including clinical assessment, 
electrocardiography, echocardiography, and 3T brain MRI.
Results: Among 79 patients (mean age 44.3 ± 11.4 years, 69.6% female), SBL were present in 14 (17.7%). Most 
patients (81%; n = 64) had atrial fibrillation (AF). The prevalence of SBL was similar between those with AF and 
those in sinus rhythm (17.2% vs. 20%). There were no significant differences in age, gender, valve lesion type 
(stenosis vs. regurgitation), left atrial size, or the presence of LAA thrombus between patients with and without 
SBL. The majority of SBL (85.7%) were located in cortical regions.
Conclusions: Silent brain lesions on MRI were detectable in 17.7% RHD patients with significant mitral valve 
disease, even in the absence of traditional stroke risk factors. We did not find any association between occurrence 
of these brain lesions and atrial fibrillation or left atrial enlargement. Alternative mechanisms like pro- 
thrombotic states or atrial cardiomyopathy may be responsible. These findings warrant further investigation 
into the clinical significance and management of subclinical brain injury in RHD.

1. Introduction

Rheumatic heart disease (RHD) is a significant cause of stroke in 
developing countries, where around 3 to 7.5% of all strokes are attrib
utable to RHD.1 The risk of clinical stroke in RHD is well-known but the 
burden of subclinical cerebrovascular injury remains poorly character
ized, particularly in patients without AF.

Most of these patients are young and lack traditional risk factors. 
While stroke is often considered a sequela of left atrial (LA) enlargement 
and atrial fibrillation (AF),2,3 other factors also contribute. These 
include altered hemodynamics with deranged cerebrospinal fluid 
drainage,4 left atrial cardiomyopathy,5 systemic inflammation,6 auto
immunity7 and increased thrombogenicity,8 that predispose them to 
neurological insults. Furthermore, paroxysmal AF episode may remain 

undetected.
It is also important to note that the neurological insults from these 

factors do not always manifest as clinical stroke. Subclinical neurolog
ical injuries are identifiable on magnetic resonance imaging (MRI) as 
silent brain lesions (SBL).9,10 This study aimed to determine the preva
lence of SBL in RHD patients with significant mitral valve disease.

2. Methods

We conducted a single center prospective study among consecutively 
enrolled adult (>18 years) RHD patients with moderate to severe mitral 
stenosis or mitral regurgitation. The screening protocol included clinical 
examination, standard 12-lead electrocardiogram (ECG), and trans
thoracic echocardiography (TTE). AF was diagnosed based on ECG and 
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medical records, and classified as paroxysmal (episodes lasting ≤7 days) 
or persistent (episodes lasting >7 days).11 Echocardiographic evaluation 
and grading of valvular lesions followed World Heart Federation 
guidelines.12 Left atrial (LA) size was measured in the parasternal 
long-axis view using M-mode. A transesophageal echocardiogram (TEE) 
was performed to assess for left atrial appendage (LAA) thrombus. 
Exclusion criteria were: severe non-mitral valvular disease, left or right 
ventricular dysfunction (left ventricular ejection fraction <50% or more 
than mild right ventricular dysfunction), prior history of stroke or 
transient ischemic attack, diabetes, hypertension, smoking, alcohol or 
intravenous drug use, and known neuropsychiatric illness.

Contrast-enhanced brain MRI was performed using a 3.0 T scanner 
with the following sequences: axial diffusion-weighted imaging (DWI), 
axial fluid-attenuated inversion recovery (FLAIR), axial T1-and T2- 
weighted imaging, and time-of-flight angiography. Brain lesions detec
ted on MRI were categorized into white matter hyperintensities and 
cortical/subcortical lesions. White matter hyperintensities were defined 
as presence of hyperintense foci on FLAIR and T2-weighted imaging, 
located in periventricular or deep white matter. Cortical/subcortical 
lesions were defined as focal hyperintensities on T2/FLAIR with corre
sponding hypo-intensity on T1, ≥3 mm in size, in a vascular distribution. 
All the MRI scans were interpreted randomly by one of the two radiol
ogists of the institution, blinded to the clinical data.

Statistical analysis was performed using IBM SPSS software (version 
21.0). Continuous variables are presented as mean ± standard devia
tion, and categorical variables as proportions and percentages. Groups 
with and without SBL were compared using the chi-square test for cat
egorical variables and the t-test (parametric) or Mann–Whitney U test 
(non-parametric) for continuous variables.

3. Results

The study included 79 consecutive RHD patients with moderate-to- 
severe mitral valve disease, of whom 64(81%) had AF and 15(19%) 
were in sinus rhythm. Baseline characteristics are shown in Table 1. The 
mean age was 44.3 ± 11.4 years, and 55 (69.6%) were female. SBL were 
present in 14 patients (17.7%). Baseline clinical characteristics did not 
differ between patients with and without SBL.

Among the 64 patients with AF (mean age 46 ± 11.8 years), the 
prevalence of SBL was not significantly different from those in sinus 
rhythm (20% vs. 17.2%, respectively). LAA thrombus was detected in 7 
(11.3%) patients with AF and 1(6.7%) patient in sinus rhythm (p = 0.5). 
All three patients with SBL in sinus rhythm had moderate-to-severe 
isolated mitral stenosis. The distribution of mitral valve lesions was: 
41 (51.9%) with MS, 21 (26.6%) with MR, and 17 (21.5%) with mixed 

disease. The proportion of SBL in these groups was 19.5%, 19%, and 
14.3%, respectively (Table 2). The number and distribution of SBL by 
rhythm is shown in Table 2 and Fig. 1. Since the number of events (n =
14) in comparison to the possible risk factors was very small, a regres
sion analysis was not applicable.

4. Discussion

Our study demonstrates that RHD patients without traditional stroke 
risk factors are predisposed to neurological injuries, detectable as SBL on 
MRI. SBL, including cortical lesions and white matter hyperintensities, 
represent neuronal demyelination or apoptosis, appearing as hyper
intensities on T2-weighted or FLAIR sequences,9,10 and are known to be 
associated with stroke and functional disability.13,14

The prevalence of SBL in our cohort was 17.7%. Patients with and 
without SBL did not differ in age, gender, or ECG and echocardiographic 
characteristics. A previous study of 53 mitral stenosis patients reported 
silent brain lesions in 24.5% of patients, with a higher incidence in those 
with AF and larger LA size.15 In our study, the prevalence of SBL was 
similar in patients with sinus rhythm (20%) and AF (17.2%). The 
absence of association between SBL and AF should be interpreted in the 
context of a very small number of sinus rhythm patients (n = 15) and 
those with SBL in sinus rhythm (n = 3). AF may not be a prerequisite for 
SBL. According to previous reports, nearly 20% of systemic thrombo
embolisms occur without AF.16

The pathophysiology of SBL remains unclear. Certain non-AF related 
mechanisms may be predominant drivers of subclinical brain injury. 
Proposed mechanisms include left atrial cardiomyopathy, hypercoagu
lability, predisposition to LAA thrombus, hemodynamic changes, and 
systemic inflammation. Atrial cardiomyopathy has been linked to 
stroke, cognitive decline, and dementia.17 Lee et al reported that mean 
right atrial pressure is independently associated with SBL volume in 
chronic valvular heart disease.18 Our limited M-mode data of left atrium 
does not support this finding though. Interestingly, SBL are also docu
mented in apparently healthy elderly subjects, with prevalence 
increasing with age and associated with dementia, gait abnormalities, 
and stroke risk 19–21.

The prevalence of SBL was similar across valve lesion types: 19.5% in 
MS, 19% in MR, and 14.3% in mixed disease. Notably, all patients in 
sinus rhythm with SBL had isolated MS. Most SBL were located in the 
cortical areas of the frontal and parietal lobes (85.7%). Basal ganglia 
lesions were present in 4 (28.5%) patients, and 1 (7.1%) had a cerebellar 
lesion. No distinct pattern was observed based on rhythm or valvular 
characteristics. Akdemir et al reported 47% cortical and 53% lacunar 
silent infarcts in RHD patients with mitral stenosis.15 The variation in 
SBL type may be due to differences in regional blood supply.9

Although SBL are associated with adverse neurological outcomes, 
their long-term follow-up in RHD patients is unknown. The Table 1 

Baseline characteristics.

Parameters SBL present (n =
14)

No SBL (n =
65)

P

Age (years) 48.6 ± 11.1 43.7 ± 11.6 0.154a

Gender (male) 6 (42.8%) 19(29.2%) 0.320b

Atrial Fibrillation 11(78.6%) 51(78.5%) 0.993b

Mitral valve area (cm2) 1.3 ± 0.7 1.4 ± 0.7 0.392c

Moderate-severe mitral stenosis 8(57.1%) 33(50.7%) 0.826b

Moderate-severe mitral 
regurgitation

4(28.6%) 17(26.2%) 0.853b

Moderate-severe mixed mitral 
lesion

2(14.3%) 15(23.1%) 0.468b

Moderate-severe tricuspid 
regurgitation

7(50%) 22(33.8%) 0.255b

Left atrial appendage clot 2(14.3%) 6(9.2%) 0.570b

Left atrial size M-mode (cm) 5.1 ± 0.9 5.3 ± 1.1 0.140c

SBL-Silent brain lesions.
a t-test.
b chi-square test.
c Mann–Whitney test.

Table 2 
Prevalence of silent brain lesions in RHD patients, stratified by cardiac rhythm 
and type mitral valve pathology.

Patients All Sinus 
rhythm

Atrial 
Fibrillation

Types of SBL

Rheumatic 
mitral 
disease

n = 79 
SBL = 14 
(17.7%)

n = 15 
SBL = 3 
(20%)

n = 64 
SBL = 11 
(17.2%)

9 Cortical, 2 basal 
ganglia, 2 cortical +
basal ganglia, 1 
cortical + cerebellar

Isolated mitral 
stenosis

n = 41 
SBL = 8 
(19.5%)

n = 13 
SBL = 3 
(23.1%)

n = 28 
SBL = 5 
(17.9%)

6 cortical, 1 basal 
ganglia, 1 both

Isolated mitral 
regurgitation

n = 21 
SBL = 4 
(19%)

n = 1 
SBL = 0 
(0%)

n = 20 
SBL = 4 
(20%)

2 cortical, 1 basal 
ganglia, 1 both

Mixed mitral 
valve disease

n = 17 
SBL = 2 
(14.3%)

n = 1 
SBL = 0 
(0%)

n = 16 
SBL = 2 
(12.5%)

1 cortical, 1 cortical 
+ cerebellar
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neuropsychiatric consequences of SBL in this population remain largely 
unexplored, and there is no consensus on management, highlighting the 
limited pathophysiological understanding of these lesions.

4.1. Limitations

Our study has several limitations. The number of patients in sinus 
rhythm was low, particularly those with MR and mixed valve disease. 
We did not use the Fazeka's score to quantify SBL severity (that limits 
comparison of our findings to other studies) and lacked a control group 
to determine the incidental detection rate in a healthy, age- and sex- 
matched population. While SBL are typically reported in older pop
ulations (>60 years) and our cohort's mean age was 44.6 years, their 
presence in healthy young individuals cannot be ruled out. The echo
cardiographic assessment of left atrium was limited, including only M- 
mode data without volumetric analysis. Finally, we did not use long- 
term ECG monitoring to detect paroxysmal AF, so those patients could 
have been misclassified as having sinus rhythm.

5. Conclusion

Silent brain lesions were detected in 17.7% on brain MRI in RHD 
patients with significant mitral valve disease, absent a history of prior 
stroke or traditional risk factors. We did not detect any significant as
sociation of SBL with cardiac rhythm or left atrial characteristics. The 
paradigm for cerebral injury in RHD should be expanded beyond AF. 
Further prospective trials are needed to study clinical outcomes and 
management strategies in these patients.
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