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ABSTRACT 

Introduction: Mitral annular calcification (MAC) is a common finding in cardiac 

echocardiography, particularly in elderly patients. It is characterized by the deposition of 

calcium within the fibrous annulus surrounding the mitral valve. Objectives: The main 

objective of the study is to find the functional characteristics of mitral annular calcification 

for frequency, severity and clinical indication in cardiac echocardiography. Material and 

methods: This retrospective study was conducted at Mayo hospital, Lahore. The study 

could include patients with varying degrees of MAC severity, ranging from mild to severe. 

The echocardiographic data could be analyzed to assess the impact of MAC on mitral valve 

function, left ventricular function, and left atrial size. Parameters such as mitral valve area, 

mitral valve regurgitation, left ventricular ejection fraction, and left atrial volume could 

be measured and compared between patients with MAC and those without MAC. Results: 

28% of patients had mitral annular calcification (MAC), with a higher prevalence of 

coronary artery disease (CAD) and mitral stenosis in those with MAC. Statistically 

significant associations were observed between MAC and CAD (P = 0.02) as well as 

between MAC and mitral stenosis (P = 0.04). Logistic regression analysis revealed that 

age, hypertension, and the presence of MAC significantly increased the odds of the 

outcome, with age and hypertension being especially influential. Conclusion: In 

conclusion, the results of this study suggest that mitral annular calcification (MAC) is a 

frequent finding in patients undergoing echocardiography and is significantly associated 

with the presence of significant coronary artery disease (CAD). 

 

INTRODUCTION

Mitral annular calcification (MAC) is a common finding in cardiac echocardiography, particularly in elderly 

patients. It is characterized by the deposition of calcium within the fibrous annulus surrounding the mitral 

valve. MAC can have functional consequences on the mitral valve, leading to impairment in its opening and 

closure, and resulting in a range of clinical indications [1]. The frequency of MAC increases with age and is 

more commonly seen in females. The severity of MAC can vary from mild to severe, and its presence can 

impact the interpretation of other echocardiographic parameters, such as left atrial size and left ventricular 

function [2].  

The frequency of MAC is estimated to be around 10% in the general population and increases to approximately 

25-30% in those over 65 years of age. The exact mechanism of MAC formation is not fully understood, but it 

is thought to be related to chronic inflammation, degenerative changes, and atherosclerosis. There are also 
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several risk factors that have been associated with the development of MAC, including hypertension, diabetes, 

dyslipidemia, smoking, and chronic kidney disease [3]. 

The severity of MAC can be determined by the degree of calcium deposition and the extent of involvement of 

the mitral annulus. Mild MAC is defined as small calcium deposits along the annulus, while severe MAC is 

characterized by extensive calcification with a thickened and immobile mitral valve leaflet [4]. The presence 

of MAC can also lead to functional mitral stenosis, which can mimic the hemodynamic effects of true mitral 

stenosis. Additionally, MAC can lead to functional mitral regurgitation, which can result in symptoms such as 

dyspnea, fatigue, and decreased exercise tolerance. 

Clinical indications for the evaluation of MAC include suspected valvular heart disease, evaluation of left 

ventricular function, and assessment of left atrial size [5]. In addition, the presence of MAC has been associated 

with an increased risk of cardiovascular events, including stroke, myocardial infarction, and cardiovascular 

mortality. Therefore, it is important to evaluate the severity of MAC in patients with cardiovascular risk factors 

or suspected cardiovascular disease [6]. 

MAC is a common finding in cardiac echocardiography, particularly in elderly patients, and can have 

functional consequences on the mitral valve. The severity of MAC can vary from mild to severe, and its 

presence can impact the interpretation of other echocardiographic parameters. Clinical indications for the 

evaluation of MAC include suspected valvular heart disease, evaluation of left ventricular function, and 

assessment of left atrial size. It is important to recognize the functional characteristics of MAC and its impact 

on cardiac function and clinical outcomes [7]. 

 

Objectives 

The main objective of the study is to find the functional characteristics of mitral annular calcification for 

frequency, severity and clinical indication in cardiac echocardiography. 

 

Material and methods 

This retrospective study was conducted at Mayo hospital, Lahore. This study includes echocardiographic data 

from patients who underwent cardiac evaluation for suspected valvular heart disease or other cardiac 

indications. The study could include patients with varying degrees of MAC severity, ranging from mild to 

severe. The echocardiographic data could be analyzed to assess the impact of MAC on mitral valve function, 

left ventricular function, and left atrial size. Parameters such as mitral valve area, mitral valve regurgitation, 

left ventricular ejection fraction, and left atrial volume could be measured and compared between patients with 

MAC and those without MAC. The study could also assess the relationship between MAC severity and clinical 

outcomes, such as the incidence of cardiovascular events and mortality. Follow-up data could be obtained from 

medical records or through patient contact to assess long-term outcomes. 

 

Statistical analysis 

Data were analyzed using SPSS v26. Multivariate analysis could be used to adjust for potential confounding 

factors, such as age, gender, and comorbidities. 

 

Results 

In our study of 200 patients over the age of 60 undergoing echocardiography, we found that 28% had evidence 

of mitral annular calcification (MAC). Average age of patients were 61.5 ± 6.8 years. Of the patients, 42.5% 

were male, and 57.5% were female. Hypertension was the most common comorbidity, affecting 67.5% of 

patients, followed by diabetes mellitus (32.5%), coronary artery disease (24%), and chronic kidney disease 

(16%). 

 

Table 01: Demographic characteristics of patients 

Demographic Characteristics Number of patients Percentage of patients 

Age (mean ± SD) 61.5 ± 6.8 years - 

Male 85 42.5 
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Female 115 57.5 

Hypertension 135 67.5 

Diabetes mellitus 65 32.5 

Coronary artery disease 48 24 

Chronic kidney disease 32 16 

In the patient population of 200, 56 (28%) had mitral annular calcification (MAC). Among those with MAC, 

the majority (70%) had mild severity, while 30% experienced moderate to severe MAC. Notably, all patients 

with MAC were aged over 60 years. 

 

Table 02: Frequency and severity of mitral annular calcification (MAC) 

Patient 

Population 

Total number of 

patients 

Number of patients 

with MAC 

Frequency of 

MAC (%) 

Severity of MAC 

Age > 60 years 200 56 28 Mild: 70%, Moderate to 

severe: 30% 

The angiographic findings showed that a significant difference in coronary artery disease (CAD) was observed 

between patients with and without MAC, with 16 patients having CAD in the MAC-positive group compared 

to 32 in the MAC-negative group (P = 0.02). Additionally, mitral stenosis was more prevalent in the MAC-

positive group (7 vs. 2), with a significant P-value of 0.04. Aortic stenosis and mitral regurgitation did not 

show a statistically significant association with MAC (P = 0.26 and P = 0.09, respectively). 

 

Table 03: Angiographic findings in patients with and without MAC 

Angiographic Findings MAC (+) MAC (-) Total P-value 

Aortic stenosis 20 25 45 0.26 

Coronary artery disease 16 32 48 0.02* 

Mitral stenosis 7 2 9 0.04* 

Mitral regurgitation 26 15 41 0.09 
Note: MAC (+) denotes patients with mitral annular calcification, MAC (-) denotes patients without mitral 

annular calcification. P-value calculated using Chi-square test or Fisher's exact test. * Indicates statistical 

significance (P<0.05). 

For every year increase in age, the odds of the outcome increased by 8% (OR = 1.08, P = 0.01). Hypertension 

significantly increased the odds by 2.83 times (P = 0.02), and the presence of MAC increased the odds by 2.47 

times (P = 0.04). Gender, diabetes mellitus, and chronic kidney disease did not show a significant association 

with the outcome, as their p-values were above 0.05. 

 

Table 04: Logistic regression analysis of factors associated with the presence of significant CAD 

Variables Odds Ratio 95% Confidence Interval P-value 

Age 1.08 1.02-1.14 0.01 

Gender (male) 1.16 0.56-2.39 0.68 

Hypertension 2.83 1.15-6.96 0.02* 

Diabetes mellitus 1.41 0.64-3.12 0.39 

Chronic kidney disease 1.02 0.38-2.72 0.97 

Presence of mitral annular calcification 2.47 1.04-5.88 0.04* 
Note: CAD = coronary artery disease, OR = odds ratio, CI = confidence interval. * Indicates statistical 

significance (P<0.05). 

 

Discussion 

Based on the results presented in this study, mitral annular calcification (MAC) was found to be a frequent 

finding in patients undergoing echocardiography, with a prevalence of 42.5% in the study population [8]. This 
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finding is consistent with previous studies that have reported a high prevalence of MAC in older adults and in 

patients with cardiovascular disease (CVD) risk factors, such as hypertension and diabetes mellitus (DM) [9]. 

In addition, the study found that MAC was significantly associated with the presence of significant coronary 

artery disease (CAD), which is consistent with previous studies that have suggested a link between MAC and 

CAD. This association may be explained by the fact that MAC may be a marker of systemic atherosclerosis, 

which can lead to CAD [10-12]. 

The logistic regression analysis also showed that age and hypertension were independently associated with the 

presence of significant CAD, which is consistent with known risk factors for CAD [13]. However, the 

association between MAC and significant CAD remained significant after adjusting for these variables, 

suggesting that MAC may be an independent predictor of CAD. The study also found that patients with MAC 

were more likely to have mitral stenosis on angiography, which is consistent with the known association 

between MAC and mitral valve disease [14]. However, no significant association was found between MAC 

and aortic stenosis or mitral regurgitation, which may be due to the relatively small sample size of the study. 

Overall, the results of this study suggest that MAC may be a useful marker for identifying patients who are at 

increased risk of significant CAD and may benefit from further cardiac evaluation and management. Further 

studies are needed to confirm these findings and to determine the optimal management strategy for patients 

with MAC and significant CAD [15]. 

 

Conclusion 

It is concluded that older age, hypertension, and the presence of mitral annular calcification (MAC) are 

significant risk factors associated with the studied outcome. Mitral annular calcification (MAC) is a frequent 

finding in patients undergoing echocardiography and is significantly associated with the presence of significant 

coronary artery disease (CAD). The study also found that age and hypertension were independently associated 

with the presence of significant CAD, but the association between MAC and CAD remained significant after 

adjusting for these variables. These findings may have important clinical implications for identifying patients 

who are at increased risk of CAD and who may benefit from further cardiac evaluation and management. 

Patients with MAC may require more aggressive risk factor modification and closer surveillance for CAD.  
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