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Introduction
Peripheral artery disease (PAD) is a common 
clinical manifestation associated with patients 
having cardiovascular diseases. A significant 
correlation of PAD with altered coronary 
anatomy has already been established. The 
risk of PAD development increases in patients 
undergoing cardiovascular surgeries owing to 
altered vasculature and systemic perfusion.
Ankle Brachial Index (ABI) is a non-invasive 
inexpensive clinical tool for screening PAD in 
the extremities. However its association with 
hemodynamic parameters among Asian 
Indians undergoing cardiovascular surgeries in 
understudied. Our study explores around ABI 
interpretation & its hemodynamic correlation.

Methods/Materials
It is a cross-sectional analytical study. We 
recruited 375 adult patients with 
cardiovascular complaints requiring surgical 
correction.
The resting Blood pressure was measured o  
all the four limbs using a clinically 
authenticated digital BP monitor (OMRONTM 

Blood Pressure Monitor HEM-7121J) and 

handheld Doppler device (EMCO D580 
Handheld Vascular Doppler) to calculate ABI 
(normal ranging between 0.9 to 1.4).

Inclusion Criteria:
Adults (age >18 years) presented with 
Cardiovascular complications to CTVS Out-
Patient Department (OPD) or admitted to In-
Patient department (IPD)

Exclusion Criteria:
Paediatric patients (age < 18 years)
Acutely symptomatic patients

𝐀𝐁𝐈 𝐂𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐢𝐨𝐧

𝑺𝒚𝒔𝒕𝒐𝒍𝒊𝒄 𝑩𝑷 𝒐𝒇 𝒂𝒏𝒌𝒍𝒆 𝒐𝒏 𝒆𝒊𝒕𝒉𝒆𝒓 𝒔𝒊𝒅𝒆𝒔 (𝒔𝒆𝒑𝒆𝒓𝒂𝒕𝒆𝒍𝒚)

𝑯𝒊𝒈𝒉𝒆𝒔𝒕 𝒂𝒎𝒐𝒏𝒈 𝒕𝒉𝒆 𝒔𝒚𝒔𝒕𝒐𝒍𝒊𝒄 𝑩𝑷 𝒊𝒏 𝒕𝒉𝒆 𝒂𝒓𝒎𝒔

Statistical Analysis using IBM SPSS 22.0

Results

Discussion
The risk of cardiovascular disease increases with the progression of 
age, maximum between the age of 40-60 years.
Asymptomatic PAD has been found more commonly associated with 
established major arterial disease, valvular heart diseases, and 
coronary artery diseases.

An interesting finding is that in the patients with unilateral abnormal 
ABI recordings, the left limb (56.1%) was found to be more affected 
than the right limb (43.9%). Abnormal unilateral ABI presentation is 
more common in males (47.7%) and bilateral ABI presentation more 
common in females (60.6%). (Overall: Bilateral>Unilateral)

A positive correlation of ABI with ankle Mean Arterial Pressure 
(MAP) and Pulse Pressure (PP), and a negative correlation with 
arm MAP, PP, and Rate Pressure Product (RPP). ABI was 
significantly affected by gender and comorbidities like diabetes, 
hypertension etc. among the various surgical groups. Multivariate 
linear regression analysis of ABI with the hemodynamic parameters 
proved that MAP, PP and RPP were significantly associated with ABI.

Conclusion
Asymptomatic peripheral vascular changes are common in CVD 
patients. We observed ABI to be associated with indicators of organ 
perfusion and myocardial oxygen consumption (MAP and RPP). 

Perioperative ABI can be deduced from the equation derived 
utilizing MAP and RPP, in a cardiovascular surgical setting.
ABI monitoring should be considered in all patients undergoing 
cardiovascular operations to ensure better perioperative outcomes.

ABI Right = 0.593 + 0.008 (MAP)Right – 0.034 (RPP)

ABI Left = 0.614 + 0.008 (MAP)Left – 0.035 (RPP) A
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Table 1: Comparison of hemodynamic parameters among patients with 
normal and abnormal ABI

Fig 1 a & b: Pattern of abnormal ABI trends over the different age groups and among 
different patient surgical groups 

Table 2: Comparison of hemodynamic parameters among different surgical groups 

Fig 3: Regression trend plot

Table 3: Correlation of hemodynamic parameters with ABI 

Fig 2 a & b: Distribution and laterality of ABI 
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