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EDITORIAL COMMENTARY
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In this issue of the journal, Colledanchise et al. [1] compare 
the ability of ankle-brachial index (ABI) to that of plaque 
burden quantification in the femoral and carotid artery 
bifurcation for estimating the risk of obstructive coronary 
artery disease (CAD) by coronary angiography. The authors 
performed plaque burden quantification in femoral and 
carotid arteries and measures of the intima-media thickness 
(IMT) using vascular ultrasound as well as baseline ABI 
measures in 124 patients who were scheduled for coronary 
angiography due to suspected or known CAD. ABI, vas-
cular ultrasound, and coronary angiography were all per-
formed within the same day. Patients with acute coronary 
syndromes and previous femoral, carotid, or cardiac sur-
gery were excluded from analysis. The presence of CAD 
was assessed categorically, i.e., the presence or absence of 
diameter stenosis ≥ 50% in at least one coronary segment, 
whereas CAD extent was assessed using a semi-quantitative 
score, based on the presence of single or multi-vessel CAD. 
For quantification analysis of plaque burden in femoral and 
carotid arteries, the maximal plaque height (MPH) and total 
plaque area (TPA) were assessed using axial and longitu-
dinal planes of the right and left sided femoral and carotid 

arteries, respectively. The patient population exhibited high 
prevalence of hyperlipidemia (65%), family history of CAD 
(71%), and 79 (64%) patients showed obstructive CAD. 
The authors reported that femoral TPA represents the most 
comprehensive estimate of atherosclerotic burden within two 
planes, exhibiting higher value for the detection of obstruc-
tive CAD, compared to ABI, IMD measures and to carotid 
TPA. Interestingly, femoral TPA exhibited the highest sen-
sitivity for detecting significant CAD (85%), whereas an 
abnormal ABI yielded low sensitivity of only 25% but the 
highest specificity of 91%. After adjusting for body-mass 
index, glomerular filtration rate and atherogenic risk fac-
tors, femoral TPA was the most powerful parameter for the 
identification of significant CAD (Odds ratio (OR) = 11.9, 
p < 0.001), followed by carotid MPH and TPA (OR of 4.46 
and 3.48, respectively) and then by ABI (OR = 4.2), whereas 
both carotid and femoral IMD measures were not predictive.

The study of Colledanchise et al. [1] helps in better under-
standing the strengths and weaknesses of non-invasive meas-
ures, such as ABI and ultrasound-based carotid and femoral 
plaque burden for the estimation of the risk for underlying 
obstructive CAD. Both CAD and peripheral artery disease 
(PAD) are disorders exhibiting prevalence rates of 5–8% 
and 10–20%, respectively, depending on average age and 
geographic location of the studied populations [2]. In addi-
tion, based on data from the REACH registry [3] 18–35% 
of patients with CAD and 46–68% of patients with PAD, 
exhibit a so called polyvascular disease, with significant ath-
erosclerosis in multiple vascular beds, including the heart, 
cerebrovascular vasculature, and the lower limb. Impor-
tantly, polyvascular disease is increasingly recognized as a 
particularly malignant constellation, requiring urgent clinical 
attention and aggressive medical treatment [4]. Overall, the 
socioeconomic burden of atherothrombotic disease is high 
and is expected to increase even more within the next years 
with an aging population and increasing prevalence of ath-
erogenic risk factors, such as diabetes mellitus.
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From a technical point of view, ABI is a simple, non-
invasive, time- and cost-effective parameter for the objec-
tive assessment of the functional state of the circulation in 
the lower limb, aiding the diagnosis of significant PAD. In 
addition, ABI is a well-established parameter for the esti-
mation of future cardiovascular events, as demonstrated in 
large-scale, multi-center clinical trials [5, 6]. Although an 
ABI < 0.9 is a good indicator of progressed atherosclerosis, 
associated with poor cardiovascular outcomes, a normal ABI 
measure can be false negative in the presence of significant 
PAD in patients with media sclerosis due to type 2 diabetes 
mellitus. In addition, a normal ABI does not by any means 
exclude the presence of significant atherosclerotic disease or 
even polyvascular disease due to its low sensitivity. Thus, 
the prognostic ability of a normal ABI may therefore be lim-
ited in less advanced stages of atherosclerosis. Ultrasound 
of the carotid or femoral arterial beds, on the other hand, 
allows the direct visualization and if required the quantita-
tive assessment of atherosclerotic plaque, which may be a 
better suited parameter for the identification of underlying 
atherosclerosis. Indeed, the quantification of total athero-
sclerotic plaque burden in the femoral bed using 2-dimen-
tional (2D) ultrasound, was found to be the best predictor 
of obstructive CAD, beyond carotid atherosclerosis, IMD 
measures and ABI in the present study. Earlier studies have 
demonstrated a complementary prognostic value of femoral 
and carotid plaque burden for the risk stratification of low-
risk individuals [7]. In the same direction, the total number 
of diseased carotid and femoral artery segments were inde-
pendent predictors of cardiac endpoints in men with different 
degrees of obesity and without known cardiovascular disease 
[8]. In the present study, the value of femoral plaque assess-
ment was even higher than that of carotid atherosclerosis, 
so that cardiologists and vascular specialists might need to 
consider looking at these vessel segments too, when exam-
ining their patients for suspected CAD. In this regard, the 
current guideline issued in the year 2019 by the European 
Society of Cardiology for the management of hyperlipidemia 
newly recommended the assessment of carotid or/and femo-
ral plaque burden by vascular ultrasound in patients at low 
or moderate risk, whereas the assessment of the IMD was 
not recommended any more [9].

However, several limitations need to be considered when 
interpreting the results of the present study. Thus, the study 
was conducted in high-risk, symptomatic patients already 
scheduled for invasive CAD assessment. Confirmation of 
these results in low-to-moderate-risk or even in asympto-
matic patients would be of additive value in the diagnostic 
work-up and management of patients with suspected CAD. 
Furthermore, a cross-sectional design was used and unfortu-
nately no follow-up data were reported, which is a limitation. 
Follow-up data would be necessary to establish the value of 
an ultrasound-based femoral plaque assessment approach, 

as a useful tool for the prediction of future cardiovascular 
events in such patients. In addition, the assessment of plaque 
was performed by 2D acquisitions and not by 3D ultrasound, 
which may further enhance the accuracy and reproducibility 
of plaque burden quantification in this context. Furthermore, 
the presence of a diameter stenosis ≥ 50% was selected as a 
criterion for the presence or absence of significant CAD by 
coronary angiography. As the authors acknowledge, X-Ray 
coronary angiography is not the ideal tool for assessing the 
extent of CAD. In this regard, the presence and extent of ath-
erosclerotic plaque composition can nowadays be assessed 
non-invasively using calcium scoring measures and coronary 
computed tomography angiography (CCTA), the latter pro-
viding insights not only to the degree of lumen narrowing 
but also into the composition of atherosclerotic plaque and 
high-risk plaque features, as potential precursors of future 
acute cardiac events [10, 11]. Moreover, established car-
diac biomarkers, such as cardiac troponins were not avail-
able in this study. Troponins have been previously shown 
to be related to total atherosclerotic plaque burden and to 
high-risk plaque features in patients with chronic coronary 
syndromes [12] and their comparative value to vascular 
ultrasound for the diagnostic classification of such patients 
therefore remains to be evaluated in future studies.

Despite these limitations, the trial conducted by Colled-
anchise et al. [1] represents an important step towards bet-
ter understanding the association between ABI, femoral and 
carotid plaque burden by vascular ultrasound with the pres-
ence of obstructive CAD. Even if considered as hypothesis-
generating, the findings of the present study merit credit 
for demonstrating the ability of an easy-to-use ultrasound-
based approach for the estimation of CAD extent and sever-
ity. Future studies are now warranted to compare the role of 
vascular imaging for the diagnostic classification of patients 
with suspected CAD with that provided by cardiac biomark-
ers and CCTA and their impact on patients’ management and 
clinical outcomes.
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