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Abstracts 

Objective: Atherosclerosis is associated with arterial stiffness and can cause acute cerebral 

stroke or myocardial infarction. It is the most prevalent and progressive disease of recent times. 

Coronary artery disease (CAD) is the leading cause of morbidity and mortality in India. The 

objective of our study was to use the ankle-brachial index (ABI)in a high-risk populationto find 

out the prevalence of previously unrecognized peripheral arterial disease in the lower limbs 

and its correlation with coronary artery disease. 

Methods: We analyzed data from 100 consecutive patients with coronary arterial disease, as 

confirmed by coronary angiography. We measured the ankle-brachial index after coronary 

angiography. Patients were divided into two groups. Group A had ankle-brachial index (ABI) 

<0.9 and group B had ABI >0.9. ABI <0.9 was used to diagnose peripheral arterial disease. 

Results:  We have diagnosed asymptomatic peripheral arterial disease in 74% of the patients 

who were subjected to a coronary angiogram and had significant coronary artery disease. In 

Group A, we found that 62.1% of patients had multi-vessel coronary artery disease and 12.1% 

had left main coronary artery disease. 

Conclusion:  There is a significant correlation between peripheral arterial disease and coronary 

artery disease. Early diagnosis and treatment of the patient with PAD are important for 

preventing local progression of the disease and effective secondary prevention of future 

coronary and cerebrovascular events. 

Keywords: Atherosclerosis, coronary artery disease, peripheral arterial disease, ankle-brachial 

index 

 

1. INTRODUCTION 

Lobstein introduced the term arteriosclerosis in 1772.Atherosclerosis is aninflammatory 

disease where atheromatous or fatty plaques are deposited on the wall of the affected arteries 

and make them stiff. Its common clinical manifestations are coronary artery disease (CAD), 

stroke, and peripheral arterial disease (PAD). Evidence of atherosclerosis in all vascular beds 

was found in mummies dating as far backas 3300 BCE and across various geographic regions, 

cultures, and lifestyles (1,2).Epidemiological studies show that coronary artery disease (CAD) 

is one of the most important causes of morbidity and mortality in India.   All studies conducted 

in the last twenty years show a two to four times increase in the number of coronary artery 
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diseases. The mortality due to CAD from 2000 to 2015, increased from 1.3 to >2.9 million. 

The concept of prevention of coronary artery disease was pioneered by Paul Dudley White in 

1940. He recognized that familial history, high-fat/cholesterol diet, arterial hypertension, 

tobacco use, diabetes mellitus, and physical inactivity as risk factors for atherosclerosis (3). 

Since then,lots of efforts are being taken by the World health organization (WHO), different 

governmental and social organizations to prevent CAD by creating awareness among the 

general public, making an impact on their lifestyle modifications, changing in dietary patterns, 

and encouraging them to do regular exercise.  

Newer and more effective drugs are also available in the market to prevent atherosclerosis. All 

concerned are trying to diagnose CAD early to prevent mortality. It was found that patients 

with asymptomaticPAD have a higher risk of CAD and are at a higher risk of cardiovascular 

events when compared with healthy controls (4).Hoyer C et al described that more than 50% 

of patients with coronary artery disease were associated with peripheral vascular disease 

butwerenot diagnosed as they were not symptomatic(5).The peripheral manifestations of 

systemic atherosclerotic disease can provide important prognostic clues on the burden of CAD. 

As we know PAD affects the lower extremities more commonly than the upper extremity 

vessels, and the ankle-brachial index (ABI) is an indicator of atherosclerosis and can serve as 

a prognostic marker for cardiovascular events, even in the absence of symptoms (6,7).So, if we 

can diagnose PAD early by measuring ankle-brachial index (ABI) then patients can be treated 

for local progression of the disease and take secondary preventive measures for future CAD.  

The ankle-brachial index is a simple, easily available, and cheap tool for diagnosing peripheral 

artery disease. It can be performed in a primary care setting. But it is not used regularly for the 

diagnosis and predicament of coronary artery disease. The objective of our study was to use 

the ankle-brachial index (ABI) in a high-risk population to find out the prevalence of peripheral 

arterial disease in the lower limbs and its correlation with coronary artery disease. The study 

focused only on patients having significant coronary artery disease in angiography, without 

any clinical manifestations of lower limb peripheral arterial disease. We have evaluated and 

correlated the ability of the ankle-brachial index to predict coronary artery disease. 

 

2. MATERIAL AND METHODS 

After obtaining the Ethical committee's approval and written informed consent one hundred 

consecutive patients who were diagnosed with significant coronary artery disease after 

angiography have been included in the study. Significant coronary artery disease was defined 

as the presence of stenosis > 70% of at least one major epicardial coronary artery or any of its 

major branches. They should not have any clinical manifestations of lower limb peripheral 

arterial disease. Symptoms of peripheral artery disease (PAD) include, intermittent 

claudication (the thigh or calf muscles may feel pain when walking or climbing stairs), legs 

weakness, one foot or the lower leg may feel cold, numbness in the legs, hair loss on the feet 

and legs. Patients with previous coronary angiography, severe valvular heart disease, acute 

coronary syndrome, and those who did not agree to sign the informed consent were excluded 

from this study. 

 This was anobservational study, where we analyzed the data ofone hundred consecutive 

patients with significant coronary artery disease. The ankle-brachial index was measured after 

coronary angiography. Limb pressure measurements were done as recommended by American 

Heart Association (6).  The patients were told not to smoke at least two hours before the ABI 

measurement. Then patients were put to rest for five minutes in the supine position and 

instructed to stay still during the measurement. The size of the blood pressure cuff was selected 

to cover at least 40% of the limb circumference. The cuff was positioned around the ankle with 

the straight wrapping method. And the lower edge should be 2 cm above the superior aspect of 
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the medial malleolus. A 10-MHz Doppler probe (HadecoMinidop ES-100VX) was used to 

detect blood flow during limb pressure measurement. The same sequence of limb pressure 

measurement was used for all patients; beginning with the right arm and using the counter-

clockwise sequence (i.e., right arm, right posterior tibial, right dorsalis pedis, left posterior 

tibial, left dorsalis pedis, left arm). In ABI calculation, the brachial systolic pressure the 

denominator, and ankle pressure were the numerator. For brachial systolic pressure, an average 

of right and left brachial pressure was used. In the case of differing values of more than 10 mm 

Hg, the higher value was used. For ankle pressure the dorsalis pedis and/or posterior tibial 

artery pressure, the highest value was considered. An ABI of 0.9 or less is the threshold for 

confirming lower-extremity PAD. After the angiogram and measurement of ABI, all patients 

were divided into two groups A (ABI < 0.9) group B (ABI > 0.9), and then data were analyzed 

using MCSS software and Chi-square test. The P-value <0.05 was considered statistical 

significance. 

 

Statistical analysis: 

As reported by a previous study by Fowkes FG et al 30.9% of patients with cardiovascular risk 

factors had ABIs of ≤ 0.90 and 27.6% of these patients had involvement in both arterial beds. 

Thus, estimating the rate of an event (ABI ≤ 0.90) of 30%, alpha error of 0.05, power of 80%, 

and error of 6% with a 95% confidence interval (CI) the sample size was calculated as 85. To 

account for a missing data probability of 10%, we enrolled 100 patients in this observational 

prospective cohort study.  

Categorical data were compared by using Chi-square (χ2) and Fischer's exact test. Data are 

expressed as means ± standard deviations (SDs) or as percent (%) and 95% CI where 

appropriate. A p-value less than 0.05 was considered statistically significant. SPSS version 

19.0 (Chicago, Illinois, United States) was used for the statistical analysis. 

 

3. RESULTS: 

In our sample (n=100) we have diagnosed peripheral vascular disease in 74% of the patient 

whose ABI was <0.9 and only 26% had negative ABI. The mean age was high in both groups, 

in group A 58.8 + 11.45 years, and in group B it was 62.8 + 9.74years. Men were also 

predominant in both the groups 78.4%, and 73.1% respectively in groups A and B. The risk 

factor with the highest prevalence was hypertension (72%). Differences in the number of 

patients having hypertension, diabetes, and smoking in both groups were not statistically 

significant. The demographic characteristics of the population studied are presented in Table  

 

                                  Table:1 Demography characteristics 

 Group A (ABI <0.9) Group B(ABI>=0.9) P-Value* 

Number 74 26 0.581 

Age (mean, SD#) 58.8 + 11.45 62.8 + 9.74 0.112 

Male N (%) 58(78.4%) 19(73.1%)  

Female N (%) 16(21.6%) 7(26.9%)  

Smoker N (%) 26(35.13%) 10(38.46%) 0.761 

Hypertension N (%) 51(68.91%0 21(80.76%) 0.247 

Diabetes (N%) 49(66.21%) 16(61.53%) 0.667 

*p<0.05 significant       # SD= standard deviation 
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The extent and severity of CAD were evaluated according to the number of coronary arteries 

involved and the involvement of the left main coronary artery (LMCA). In this study, we have 

found that nine patients from group A had LMCA disease(12.1%) whereas no one from group 

B had positive for LMCAdisease (figure 1).  Single vessels disease (SVD) was more prevalent 

in group B than in group A (figure2) and it was statistically significant (p=0.044). The 

distribution of multi-vessel coronary artery diseases was (62.1%) in group A and (42.3%) in 

group B which was statistically not significant(P=0.078). Table 2).  

 

Table: 2 

 Group A (ABI <0.9) Group B (ABI >=0.9) P-value         

Target vessel location    

Left main coronary artery 9(12.1%) 0 0.107* 

Left anterior descending artery 54 19 0.992 

Left circumflex artery 40 9 0.088 

Right coronary artery 45 12 0.194 

Number of vessels involved    

Single vessel disease 26(35.1%) 15(57.69%) 0.044** 

Multivessel disease 46(62.1%) 11(42.3%) 0.078 

*Fisher’s exact      **Significant@alpha 5% 

Figure 1 
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figure 2 
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the Edinburgh Artery Study (1992), Framingham Study (1970–1996), The San Diego Study 

(1992), and The Rotterdam Study (1998) using the ABI have shown that the prevalence of 

asymptomatic PAD is much higher than the symptomatic disease (9). 
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In the present study, we have found the risk factors for CAD in both the groups were male sex, 

old age, diabetes, smoking, and hypertension which were consistent with the previous 

studies(10,11). The strength of association between smoking, hypertension, dyslipidemia, and 

coronary artery disease did not change over time. AsDoobay et al In 2004 have alsoreported 

by combining data from 28,679 individuals from the 7population-based cohort studies, the 

mean age was68.1years, 48.0% were women, 29.4% had tobacco exposure,10.8% had diabetes, 

and 32.1% had hypertension which was similar to our study. This emphasizes the need to put 

more effortinto early diagnosis and prevention of cardiovascular disease in those risk 

populations. 

We have found thatthere was an association between asymptomatic peripheral vascular disease 

(ABI<0.9) and coronary artery disease in 74% of the total study population. In 2013 Papa ED 

et alin a study found,that an ABI<0.9 was independently related to the extent of CAD, as 

measured by the number of coronary arteries with obstructive CAD that were detected in the 

coronary angiography (12). Additionally, they have found that patients with a low ABI (<0.9) 

had a higher prevalence of multi-vessel coronary disease (83%) compared to single-

vesseldisease (17%)patients. In our study, the prevalence of multi-vessel coronary artery 

diseases was 62.15% and single-vessel disease was 35.1% in groupA.The high average age 

(>65 years) of the patients in the described series may partially explain the high prevalence of 

multi-vessel disease in the coronary angiogram.Similarly, Sukhija et alanalyzed patients with 

an average age of 71 years and found a high prevalence of multi-vessels CAD (63%) in the 

PAD group and 11% of multi-vessels CAD in patients without PAD (p<0.001) (13). 

Kim EKet al 2013 published in their studythat patients with PAD had a more severe form of 

CAD manifested by a higher frequency of left main coronary disease and multivessel disease 

(14). In 2018Akram Saleh et al reported that the prevalence of undiagnosed PAD in patients 

undergoing coronary angiography was14.7%and among them,57.4% of patients had a 

multivessel disease and 3.1% had left main disease (15). In our study, we have found nine 

patients (12.1%) fromgroup A had left main coronary artery disease whereas no one from group 

B had positive for LMCA disease. 

Ourstudy has some limitations. Patient inclusion criteria might have biased thestudy results 

toward a higher prevalence of PAD as we have included patients with significant CAD 

only.However recentlyMihatov N et al have clearly shown that peripheral and coronary artery 

disease aretwo sides of the same coin (16).Other recent studiesfrom Japan (17), China (18), 

Iran(19), and Brazil (20) also concluded that ABI can be a surrogate marker of coronary artery 

disease. 

 

 

5. CONCLUSION  

The present study showed that there is a significant correlation between asymptomatic 

peripheral arterial disease and coronary artery disease. The ABI is a good predictor of 

subsequent cardiovascular events and theirseverity.Individuals with a low ankle-brachial 

pressure index require additional monitoring and might benefit from secondary preventive 

measures.Further studies in large sample sizes of the general population can makemore 

accurate decisions for using ABIasa diagnostic tool for CAD. 
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