
International Clinical and Medical Case Reports Journal                                                       

Research Article (ISSN: 2832-5788)  

 

Int Clinc Med Case Rep Jour (ICMCRJ) 2024 | Volume 3 | Issue 9 

 
 

Prevalence of Asymptomatic Peripheral Artery Disease in Patients 

Undergoing Coronary Artery Bypass Grafting 

Khan FW
1*, Samad A

2
, Hashmi S

3
 and Sharif H

4
 

1Surgery chief resident, Mayo Clinic, USA 

2Surgery resident, WellSpan York Hospital, USA 

3Research associate, Aga Khan University Hospital, Pakistan 

4Cardiac Surgeon, Aga Khan University Hospital, Pakistan 

Citation: Khan FW, Samad A, Hashmi S, Sharif H. Prevalence of Asymptomatic Peripheral Artery Disease in 

Patients Undergoing Coronary Artery Bypass Grafting. Int Clinc Med Case Rep Jour. 2024;3(9):1-6. 

Received Date: 13 September, 2024; Accepted Date: 20 September, 2024; Published Date: 22 September, 

2024 

*Corresponding author: Khan FW, Chief resident surgery, Mayo Clinic, Rochester Minnesota, USA, 55905. E-

mail: fazalewahab@gmail.com  

Copyright: Khan FW, Open Access 2024. This article, published in Int Clinc Med Case Rep Jour(ICMCRJ) 

(Attribution 4.0 International),as described by http://creativecommons.org/licenses/by/4.0/. 

 

 

1. ABSTRACT 

1.1. Purpose: The Ankle-Brachial Index (ABI) is an efficient tool to determine the presence of lower-extremity 

Peripheral Artery Disease (PAD). It is an important marker for risk stratification in patients with Coronary 

Artery Disease (CAD) and predicts mortality and morbidity in CABG procedures. The presence of a subclinical 

occlusive PAD is associated with a three-fold excess risk of a subsequent cardiovascular event after CABG. 

Assessment of PAD is simple, reproducible, and cost-effective to detect lower-extremity arterial stenosis to 

identify patients risk undergoing CABG. The aim of this study was to determine the frequency of PAD in 

patients undergoing CABG at a tertiary care hospital in South Asian region. 

1.2. Materials: After ethical review committee review all elective patients undergone isolated CABG were 

prospectively recruited for 18 months. Information was collected on demographics, co-morbidities. Systolic 

pressures in the posterior tibial and the dorsalis pedis arteries at each ankle were measured using the standard 

algorithm recommended by the American Heart Association. Mean of ABI of 1.0 to 1.4 is considered as normal 

and <0.9 suggests PAD. 

1.3. Results: A total of 151 patients were consecutively recruited. Mean age of the patients was 54.4 ± 6.4 years 

and mean BMI was 28.8 ± 1.8. Males were dominant 137 (90.7%). Mean ABI was 1.29 ± 0.21 (range from 0.7 

to 1.6). Prevalence of PAD was found to be 10% (n=15). Proportion of smoker was comparable 51%, however, 

hypertension 106 (70.2%) and dyslipidemia 111 (73.5%) were high in PAD positive group. 

1.4. Conclusion: The prevalence of a symptomatic PAD was 10% in isolated CABG candidates. Screening of 

PAD through ABI is a proven important clinical marker for risk stratification in patients with CAD. Pre-CABG 

procedure diagnosis of PAD is important to monitor the efficacy of revascularization procedures of lower 
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extremities. It also provides important prognostic information about future cardiovascular events. Use of ABI is 

recommended for risk assessment of the patients undergoing lower extremity revascularization procedures. 

 

2. INTRODUCTION 

Cardiovascular Diseases (CVD) are now recognized as the leading causes of death in the world. In 2013 there 

were >54 million deaths globally and 17 million (32%) of these deaths were attributable to CVD. [1] 

Cardiovascular Disease (CVD) is a group of diseases that include both the heart and blood vessels, thereby 

including Coronary Artery Disease (CAD) which causes about one-third of all deaths in people older than 35 

years [2]. CVD is known to co-exist with Peripheral Arterial Disease (PAD) which is the occlusive disease of 

arteries distal to the aortic bifurcation. This correlation was first described nearly 50 years ago [3,4]. 

PAD refers to atherosclerotic and thromboembolic processes that affect the aorta, its visceral arterial branches 

and arteries of the lower extremities [3,5]. PAD is a marker of increased risk of cardiovascular events and of 

poor prognosis in patients with Coronary Artery Disease (CAD) [6]. The Ankle Brachial Index (ABI) is a 

sensitive and cost-effective screening tool for PAD [7,8]. Numerous studies have demonstrated that PAD 

adversely affects outcomes of patients who undergo CABG, which is a common procedure to manage multi-

vessel CAD [9]. However, majority of affected population have asymptomatic disease and asymptomatic 

peripheral atherosclerosis is considered at least as important as symptomatic PAD in identification of patients at 

high risk for cardiovascular events. Intermittent claudication is the classic symptom of PAD, i.e., leg pain with 

walking that improves with rest. Most patients have atypical leg symptoms or no symptoms at all. Critical limb 

ischemia is a dreadful sign of PAD, and is described by ischemic pain, severely diminished circulation, tissue 

loss and/or gangrene and ulceration [10]. 

Timely diagnosis of PAD in CABG patients will facilitate in selection of bypass graft conduits and directed 

treatment of PAD. In patients undergoing CABG, clinical PAD is a well-known factor of poor short-term and 

long-term prognosis [11,12]. 

This study is designed to evaluate the prevalence of peripheral artery disease in a group of patients who are 

undergoing coronary artery bypass grafting. This will help us in early detection of peripheral artery disease in 

CAD patients. Timely diagnosis of peripheral artery disease in CABG patients will facilitate in selection of 

bypass graft conduits and directed treatment of PAD. The literature shows that there is no study done in this part 

of the world to assess frequency of PAD in patients undergoing CABG. 

 

3. MATERIAL AND METHODS 

This is a cross-sectional study performed at the tertiary care Hospital. We included patients in age groups 18-70 

years undergoing elective isolated Coronary Artery Bypass Grafting (CABG) without any symptoms of 

peripheral artery disease (PAD). We excluded patients already intubated or undergoing emergency CABGs, 

previous history of PAD, amputation, and Deep Venous Thrombosis (DVT). 

Systolic pressures in the posterior tibial and the dorsalis pedis arteries at each ankle were measured using the 

standard algorithm recommended by the American Heart Association divided by systolic pressure in the arm 

(either the left or right brachial artery, whichever is higher). The average the two values obtained from (left and 

right) is considered as overall ankle-brachial index. [13] Mean of ABI between 1.0 to 1.4 is considered as 
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normal and <0.9 suggests PAD. Ethical approval was obtained from Ethical Review Committee (ERC) of the 

hospital. All patients who met the inclusion criteria were approached and were explained and counselled 

regarding ABI testing for PAD screening. An informed consent was obtained before recruitment in the study. A 

structured questionnaire was used for data collection. ABI measurement done using conventional Doppler 

method by cardiac surgery resident or fellow. 

All the data entry and statistical analysis was done using SPSS version 19. Mean and standard deviation were 

calculated for continuous variables and frequency and percentages will be computed for categorical variables. 

Post stratification data was compared using chi-square test. A p-value <0.05 was considered as level as 

significance. 

 

4. RESULTS 

A total 151 patients were enrolled in the study which included 137(91%) males and 14 (9%) females in the span 

of 18 months. The mean age of the patients was 54.4 ± 6.39 years. The average body mass index BMI of the 

patients was 28.78 ± 1.74. The comorbid conditions were also studied, and hyperlipidemia was most prevalent 

(73.5%), followed by diabetes (72.1%) hypertension (70.2%) and tobacco use (51%). 

We found that in our study population Peripheral Artery Disease (PAD) was present in 15(10%) patients. The 

stratification on PAD on co-morbid conditions revealed that smoking (p-value 0.001) and age more than 53 

years (p-value <0.001) are significantly associated with PAD. Prevalence of diabetes, hypertension and 

dyslipidemia was comparable in PAD and without PAD patients (Table 1). 

 

Table 1. Association of demographic variables with PAD, n=151. 

  
PVD, Yes PVD, No 

P-Value 
n=15 n=136 

Variables n % n %   

Age group:  
15 9.90% 59 39.10% <0.001 

>55 Years 

Gender male,  13 8.60% 125 82.80% 0.492 

Smoking 14 9.30% 63 41.70% 0.001 

Diabetes 9 6.00% 100 66.90% 0.238 

Hypertension 10 6.60% 96 63.60% 0.753 

Dyslipidemia 11 7.30% 101 66.90% 0.938 

 

5. DISCUSSION 

Coronary artery disease and peripheral vascular disease are both manifestations of atherosclerosis which 

systemic process with variable expression in different vascular beds, which explains the co-existence of the two 

pathologies [14]. We estimate a prevalence of PAD with CAD of 10% in population planned for CABG surgery. 

This is lower compared to the prevalence reported by most studies performed at different center worldwide. 

Even Siddiqi et al. found a prevalence of about 30% in patients with Acute Coronary Syndrome in Pakistani 

adults [15]. South Asians are at higher risk of CAD. Kin et al., found a prevalence of PAD of 13% in Korean 

adult population undergoing CABG [14]. The reported prevalence of PAD in patients undergoing PCI with CAD 

varies from 5% to 40% in previous studies [16-18]. 
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The high prevalence of combined CAD and PVD has been confirmed in two large international studies-the 

REACH (Reduction in Atherothrombosis for Continued Health) registry and the AGATHA (A Global 

Atherothrombosis Assessment) study in which 16% to 35% of patients (with established atherosclerotic disease 

or three or more risk factors) had polyvascular disease [19]. 

 

Risk factors involved in the pathogenesis of PAD are also like those involved in coronary artery disease because 

of the common underlying pathology. The traditional risk factors such as smoking, diabetes, hypertension, 

dyslipidemia, obesity, physical inactivity and increased age are associated with PAD, the strongest correlation 

being with smoking and diabetes. [8] A study similar to ours assessed the risk factors associated with PAD and it 

showed that after controlling for multiple potential confounders, diabetes, an increased Low-Density 

Lipoprotein Cholesterol (LDL-C)/High-Density Lipoprotein Cholesterol (HDL-C) ratio, and hypertension were 

significantly or marginally associated with PAD. [20] Our study demonstrated that age group >53 years and 

smoking have correlation with PAD. However, no association was found with other comorbidities including 

diabetes which has been strongly associated with PAD in other studies. This variation can be due to different 

ethnic background of our study population from North America or Europe, where most the studies have been 

conducted. 

In addition to common risk factors, PAD is associated with poor prognosis of patients with CAD. An extensive 

review of literature shows that the prevalence of PAD in patients with coronary artery disease varied in several 

studies between 26% and 71%. Moreover, these patients often undergo Coronary Artery Bypass Grafting 

(CABG) and PAD is also an important predictor of death after Coronary Artery Bypass Grafting (CABG) which 

is a procedure used worldwide to manage multivessel CAD [9,21,22]. There are numerous studies which have 

assessed the increase in mortality in this patient population and subgroup analyses of large series of CABG 

operations have shown that the presence of PVD increases operative mortality rates 1.6- to 2.9-fold [23]. In the 

ASCERT study, patients with PAD who underwent CABG, had 30-day; 1 year and 3 year mortality was 5.1% , 

13.4% and 35.3% respectively [24]. 

The high prevalence of co-existing PAD and CAD and the increased postoperative morality in this group of 

patients emphasizes the need for preoperative assessment of patients undergoing CABG to screen for 

asymptomatic PAD. The Ankle Brachial Index (ABI) is a sensitive and cost-effective screening tool for PAD [8]. 

It is a non-invasive method to test for PAD. The ABI is performed by measuring the systolic blood pressure 

from both brachial arteries and from both the dorsalis pedis and posterior tibial arteries with a handheld Doppler 

instrument. The ABI value is determined by taking the higher pressure of the 2 arteries at the ankle, divided by 

the brachial arterial systolic pressure and is calculated separately for both ankles. Since ankle pressures are 

normally greater than 90% of the brachial pressure, an ABI < 0:9 is diagnostic of PAD. An ABI < 0:9 is a 

surrogate for PAD with up to 95% sensitivity and specificity for the diagnosis of PAD [25]. There is a large 

body of evidence (18 population-based cohorts) suggesting that a low ABI (<0.9) is independently associated 

with increased CAD and CVD risk, after adjusting for FRS (Framingham Risk Score) factors [11]. These 

characteristics make ABI measurement a suitable screening tool for PAD and therefore we used it to diagnose 

asymptomatic PAD in our patients undergoing CABG. 

 

6. LIMITATIONS 
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The results should be interpreted considering few limitations, first this was as descriptive cross-sectional study 

of shorter period, so we cannot establish temporal relationship between exposure and disease. This was 

conducted in a single centre and large-scale multi-centre cohort studies are required for true burden of disease in 

a subset of population. 

 

7. CONCLUSION 

The prevalence of a symptomatic PAD was 10% in isolated CABG candidates. Screening of PAD through ABI 

is a proven important clinical marker for risk stratification in patients with CAD. Pre-CABG procedure 

diagnosis of PAD is important to monitor the efficacy of revascularization procedures of lower extremities. It 

also provides important prognostic information about future cardiovascular events. Use of ABI is recommended 

for risk assessment of the patients undergoing lower extremity revascularization procedures. 

 

REFERENCES 

1. Roth GA, Huffman MD, Moran AE, Feigin V, Mensah GA, Naghavi M, et al. Global and regional 

patterns in cardiovascular mortality from 1990 to 2013. Circulation. 2015;132(17):1667-78. 

2. Sanchis-Gomar F, Perez-Quilis C, Leischik R, Lucia A. Epidemiology of coronary heart disease and 

acute coronary syndrome. Ann Transl Med. 2016;4(13):256. 

3. Hur DJ, Kizilgul M, Aung WW, Roussillon KC, Keeley EC. Frequency of coronary artery disease in 

patients undergoing peripheral artery disease surgery. Am J Cardiol. 2012;110(5):736-40. 

4. Topol EJ, RM Califf. Textbook of cardiovascular medicine. Philadelphia: Lippincott Williams & 

Wilkins; 2007. 

5. Diage TR, Johnson G, Ravipati G. Digital ankle-brachial index technology used in primary care 

settings to detect flow obstruction: a population based registry study. BMC Res Notes. 2013;6:404. 

6. Grenon SM, Vittinghoff E, Owens CD, Conte MS, Whooley M, Cohen BE. Peripheral artery disease 

and risk of cardiovascular events in patients with coronary artery disease: insights from the Heart and 

Soul Study. Vasc Med. 2013;18(4):176-84. 

7. Poredos P, Jug B. The prevalence of peripheral arterial disease in high risk subjects and coronary or 

cerebrovascular patients. Angiology. 2007;58(3):309-15. 

8. RAC-ALBU M, ILIUTA L, GUBERNA SM, SINESCU C. The role of ankle-brachial index for 

predicting peripheral arterial disease. Maedica (Bucur). 2014;9(3):295-302. 

9. Collison T, Smith JM, Engel AM. Peripheral vascular disease and outcomes following coronary artery 

bypass graft surgery. Arch Surg. 2006;141(12):1214-8; discussion 1219. 

10. Kim ESH, Wattanakit K, Gornik HL. Using the ankle-brachial index to diagnose peripheral artery 

disease and assess cardiovascular risk. Cleve Clin J Med. 2012;79(9):651-61. 

11. Lin JS, Olson CM, Johnson ES, Whitlock EP. The ankle–brachial index for peripheral artery disease 

screening and cardiovascular disease prediction among asymptomatic adults: a systematic evidence 

review for the US Preventive Services Task Force. Ann Intern Med. 2013;159(5):333-41. 

12. O’hare AM, Katz R, Shlipak MG, Cushman M, Newman AB. Mortality and cardiovascular risk across 

the ankle-arm index spectrum: results from the Cardiovascular Health Study. Circulation. 

2006;113(3):388-93. 

https://pubmed.ncbi.nlm.nih.gov/26503749/
https://pubmed.ncbi.nlm.nih.gov/26503749/
https://pubmed.ncbi.nlm.nih.gov/27500157/
https://pubmed.ncbi.nlm.nih.gov/27500157/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3418448/#:~:text=While%20it%20is%20generally%20assumed,94%25%205%20in%20published%20reports.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3418448/#:~:text=While%20it%20is%20generally%20assumed,94%25%205%20in%20published%20reports.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3876723/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3876723/
https://pubmed.ncbi.nlm.nih.gov/23835937/
https://pubmed.ncbi.nlm.nih.gov/23835937/
https://pubmed.ncbi.nlm.nih.gov/23835937/
https://pubmed.ncbi.nlm.nih.gov/17626985/
https://pubmed.ncbi.nlm.nih.gov/17626985/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4306002/#:~:text=In%20conclusion%2C%20the%20ankle%2Dbrachial,lower%2Dextremity%20peripheral%20arterial%20disease.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4306002/#:~:text=In%20conclusion%2C%20the%20ankle%2Dbrachial,lower%2Dextremity%20peripheral%20arterial%20disease.
https://pubmed.ncbi.nlm.nih.gov/17178964/
https://pubmed.ncbi.nlm.nih.gov/17178964/
https://pubmed.ncbi.nlm.nih.gov/22949346/
https://pubmed.ncbi.nlm.nih.gov/22949346/
https://pubmed.ncbi.nlm.nih.gov/24026319/
https://pubmed.ncbi.nlm.nih.gov/24026319/
https://pubmed.ncbi.nlm.nih.gov/24026319/
https://pubmed.ncbi.nlm.nih.gov/16432070/
https://pubmed.ncbi.nlm.nih.gov/16432070/
https://pubmed.ncbi.nlm.nih.gov/16432070/


International Clinical and Medical Case Reports Journal                                                       

Research Article (ISSN: 2832-5788)  

 

Int Clinc Med Case Rep Jour (ICMCRJ) 2024 | Volume 3 | Issue 9 

 
 

13. Doobay AV, Anand SS. Sensitivity and specificity of the ankle–brachial index to predict future 

cardiovascular outcomes: a systematic review. Arterioscler Thromb Vasc Biol. 2005;25(7):1463-9. 

14. Kręcki R, Kasprzak JD. Advanced peripheral arterial disease in a 59-year-old man with suspected acute 

coronary syndrome and normal coronary angiogram. Postepy Kardiol Interwencyjnej. 2013;9(3):307-9. 

15. Siddiqi RO, MI Paracha, Hammad M. Frequency of peripheral arterial disease in patients presenting 

with acute coronary syndrome at a tertiary care centre in Karachi. J Pak Med Assoc. 2010;60(3):171-4. 

16. Jönsson B, Laurent C, Eneling M, Skau T, Lindberg L-G. Automatic ankle pressure measurements 

using PPG in ankle-brachial pressure index determination. Eur J Vasc Endovasc Surg. 2005;30(4):395-

401. 

17. Loponen P, Taskinen P, Laakkonen E, Nissinen J, Peltola T, Wistbacka JO, et al. Peripheral vascular 

disease as predictor of outcome after coronary artery bypass grafting. Scand J Surg. 2002;91(2):160-5. 

18. Rosenbaum D, Rodriguez-Carranza S, Laroche P, Bruckert E, Giral P, Girerd X. Accuracy of the ankle-

brachial index using the SCVL®, an arm and ankle automated device with synchronized cuffs, in a 

population with increased cardiovascular risk. Vasc Health Risk Manag. 2012;8:239-46. 

19. Cassar A, Poldermans D, Rihal CS, Gersh BJ. The management of combined coronary artery disease 

and peripheral vascular disease. Eur Heart J. 2010;31(13):1565-72. 

20. Liang Y, Yan Z, Sun B, Cai C, Jiang H, Song A, et al. Cardiovascular risk factor profiles for peripheral 

artery disease and carotid atherosclerosis among Chinese older people: a population-based study. PLoS 

One. 2014;9(1):e85927. 

21. Efird JT, O'neal WT, O'Neal JB, Ferguson TB, Chitwood WR, Kypson AP. Effect of peripheral arterial 

disease and race on survival after coronary artery bypass grafting. Ann Thorac Surg. 2013;96(1):112-8. 

22. Van Straten AHM, Firanescu C, Hamad MA, Tan ME, ter Woorst JF, Martens EJ, et al. Peripheral 

vascular disease as a predictor of survival after coronary artery bypass grafting: comparison with a 

matched general population. Ann Thorac Surg. 2010;89(2):414-20. 

23. Birkmeyer JD, O'Connor GT, Quinton HB, Ricci MA, Morton JR, Leavitt BJ, et al. The effect of 

peripheral vascular disease on in-hospital mortality rates with coronary artery bypass surgery. J Vasc 

Surg. 1995;21(3):445-52. 

24. Shahian DM, O'Brien SM, Sheng S, Grover FL, Mayer JE, Jacobs JP, et al. Predictors of long-term 

survival following coronary artery bypass grafting surgery: results from The Society of Thoracic 

Surgeons Adult Cardiac Surgery Database (The ASCERT Study). Circulation. 2012;125(12):1491-500. 

25. Dieter RS, Tomasson J, Gudjonsson T, Brown RL, Vitcenda M, Einerson J, et al. Lower extremity 

peripheral arterial disease in hospitalized patients with coronary artery disease. Vasc Med. 

2003;8(4):233-6. 

 

https://pubmed.ncbi.nlm.nih.gov/15879302/
https://pubmed.ncbi.nlm.nih.gov/15879302/
https://pubmed.ncbi.nlm.nih.gov/24570741/
https://pubmed.ncbi.nlm.nih.gov/24570741/
https://pubmed.ncbi.nlm.nih.gov/20225770/
https://pubmed.ncbi.nlm.nih.gov/20225770/
https://pubmed.ncbi.nlm.nih.gov/15964772/
https://pubmed.ncbi.nlm.nih.gov/15964772/
https://pubmed.ncbi.nlm.nih.gov/15964772/
https://pubmed.ncbi.nlm.nih.gov/12164516/
https://pubmed.ncbi.nlm.nih.gov/12164516/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3346267/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3346267/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3346267/
https://pubmed.ncbi.nlm.nih.gov/20525983/
https://pubmed.ncbi.nlm.nih.gov/20525983/
https://pubmed.ncbi.nlm.nih.gov/24465793/
https://pubmed.ncbi.nlm.nih.gov/24465793/
https://pubmed.ncbi.nlm.nih.gov/24465793/
https://pubmed.ncbi.nlm.nih.gov/23735717/
https://pubmed.ncbi.nlm.nih.gov/23735717/
https://pubmed.ncbi.nlm.nih.gov/20103313/
https://pubmed.ncbi.nlm.nih.gov/20103313/
https://pubmed.ncbi.nlm.nih.gov/20103313/
https://pubmed.ncbi.nlm.nih.gov/7877226/
https://pubmed.ncbi.nlm.nih.gov/7877226/
https://pubmed.ncbi.nlm.nih.gov/7877226/
https://pubmed.ncbi.nlm.nih.gov/22361330/
https://pubmed.ncbi.nlm.nih.gov/22361330/
https://pubmed.ncbi.nlm.nih.gov/22361330/
https://pubmed.ncbi.nlm.nih.gov/15125482/
https://pubmed.ncbi.nlm.nih.gov/15125482/
https://pubmed.ncbi.nlm.nih.gov/15125482/

