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Diagnosis and optimal medical treatment of lower
limb artery disease
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In this minireview, we summarise the 2017 ESC guidelines
on diagnosis and optimal medical treatment of lower extremity artery disease (LEAD), focusing especially on
what is new since the previous recommendations. Revascularisation procedures and indications will not be discussed here.
The level of evidence and the strength of the recommendations refer to predefined scales, as explained in the ESC
guidelines.

Introduction – epidemiology and prognosis
In 2017, the European Society of Cardiology (ESC) in association with the European Society of Vascular Surgery
(ESVS) published a revised version of the “Guidelines
on the Diagnosis and Management of Peripheral Arterial
Diseases” [1], previously published in 2011. The revision
was based on the results of a considerable number of randomised clinical trials, meta-analyses or large studies published on this subject in the intervening years.
Lower extremity artery disease (LEAD) is a subgroup of
peripheral arterial diseases, affecting lower limb arteries. It
is defined as a chronic morbidity leading to narrowing/occlusion of the arteries responsible for blood supply to the
legs. In 90–95% of cases it is caused by atherosclerosis. It
results in impaired walking and physical capacity, with a
major impact on quality of life, and in advanced stages can
lead to ischaemia and gangrene of the extremities.
Even today, LEAD still represents a major issue in public
health.
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The prevalence of LEAD is greater than commonly
thought, and reaches 40 million cases in Europe alone,
with more than 200 million all over the world; its incidence
is rising over time, with a 13–28% increase every decade,
which is probably explained by a worldwide population increase, global ageing, and increased incidence of diabetes
and smoking in low-income countries.
LEAD usually appears at around 50 years of age, with an
overall disease prevalence in the range of 3–10%, which
increases exponentially to 15–20% in the population over
65 years old. It is more frequent in men, although this
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difference is reduced in the elderly. It is markedly increased with exposure to various cardiovascular risk factors. These include: age, smoking (odd ratio [OR] 2.72),
diabetes (OR 1.88), hypertension (OR 1.55) and dyslipidaemia (OR 1.19) [2].
Since the atherosclerotic process underlying LEAD is systemic, involving various arterial beds, multisite involvement is frequent. Indeed, patients with LEAD have a
25–72% rate of coronary artery disease and around 20%
prevalence of significant (>70–75%) carotid or renal artery
stenosis, resulting in a four–fold increase in both cardiovascular and cerebrovascular events [3].

LEAD assessment and diagnosis
The first assessment when dealing with arterial disease is
a comprehensive evaluation of cardiovascular risk factors.
It is of paramount importance to identify these factors and
develop strategies to correct them over time, in order to reduce the overall mortality risk.
A personal and family clinical history of LEAD, coronary
artery disease, aneurysm or cerebrovascular disease is part
of the initial assessment. In obtaining the medical history,
particular attention should be paid to daily physical activity, walking and exercise, lifestyle habits and diet (table 1).
Awareness of masked LEAD is important: many patients
are elderly, with comorbidities that reduce their mobility,
or affected by diabetic neuropathy with sensory loss, so
they may not report discomfort or pain on exertion, but still
present significant vascular impairment. In this subgroup
of patients, diagnosis is often made at an advanced stage of
the disease, shifting from asymptomatic LEAD to a severe
form. LEAD can also be masked in one leg if the other one
presents a more disabling symptom.
Cardiovascular, cerebrovascular and limb amputation risk
are increased, without distinction, in symptomatic and
asymptomatic patients as well as those with masked
LEAD.
Clinical manifestations vary from intermittent claudication, described as a chronic cramping pain in the leg in-
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duced by exercise and relieved on rest, to continuous ischaemic pain at rest and trophic lesions of the extremities.
As proposed by Fontaine, LEAD can be classified into:
asymptomatic with atherosclerotic lesions (stage I); intermittent claudication (stage II: IIa non-disabling, IIb disabling in terms of quality of life); ischaemic rest pain
(stage III); and presence of ulceration or gangrene (stage
IV). The presence of ischaemic rest pain, with or without
tissue loss or infection, is also defined as chronic limbthreatening ischaemia (CLTI).
It is important to note that the clinical evolution does not
always progress through the various stages of this classification system and some patients may present CLTI from
being previously asymptomatic. Moreover, even with a
similar extent of the disease, clinical presentation, symptoms and their intensity may vary from one patient to another.
CLTI is associated with a three-fold increased risk of myocardial infarction, stroke and vascular death as compared
with patients with intermittent claudication [4].
Clinical examination comprises: palpation of lower extremity pulses (abdominal aorta, femoral, popliteal, dorsalis pedis and posterior tibial), temperature gradient assessment, auscultation of the flanks, peri-umbilical region
and groin, careful inspection of extremities (colour, presence of any cutaneous lesion, calf hair loss, muscle atrophy), blood pressure measurement of both arms, peripheral neuropathy in the case of diabetes (sensory loss, ability
to detect pain and light touch, vibration impairment), deep
tendon reflexes, sweating.
Clinical examination should be systematic and is fundamental, but the diagnosis must be confirmed by objective
tests.
The ankle-brachial index (ABI) is a very important noninvasive tool for diagnosis, surveillance and risk stratificaTable 1: Assessment of lower extremity arterial disease (LEAD): medical history.
Family history:
Coronary artery disease
Cerebrovascular disease
Aortic aneurysm
LEAD
Premature cardiovascular death (or established diagnosis of cardiovascular disease in first-degree male relatives before the age of 55
years or female before 65 years)
Personal history:
Dyslipidaemia
Smoking (present, past or passive)
Hypertension
Diabetes
Prior cardiovascular disease
Chronic kidney disease
Sedentary life
Dietary habits
Psychosocial factors
Other elements:
Walking impairment / claudication:
– Type: fatigue, aching, cramping, discomfort, burning
– Location: buttock, thigh, calf, or foot
– Timing: triggered by exercise, uphill rather than downhill, quickly relieved with rest; chronic
– Distance
Lower limb pain (including foot) at rest, and evolution in the upright or
recumbent position
Poorly healing wounds of the extremities
Physical activity assessment: functional capacity and causes of impairment
Erectile dysfunction
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tion of LEAD. It is calculated by dividing the highest ankle
pressure (measured with a Doppler probe on the posterior and anterior tibial arteries) by the highest arm pressure
(measured on both arms). The highest value of ABI for
each leg is then taken into account and interpreted as normal if ≥0.90 and ≤1.40, and abnormal if lower (obstructive
disease) or higher (arterial stiffness and medial calcinosis).
In the case of severe medial calcinosis and ABI >1.40, further tests such as Doppler waveform analysis, toe pressure
and toe-brachial index are useful.
The ABI is recognised as a strong marker of diffuse atherosclerosis and cardiovascular risk. The lower the ABI,
the higher the cardiovascular risk [5]. A pathological ABI
is associated with more than twice the 10-year risk in of
coronary events, cardiovascular mortality and total mortality [6].
In clinical practice, ABI should always be measured in all
patients suspected of LEAD because of pulse abolition, intermittent claudication, or a non-healing extremity wound,
and in all patients diagnosed with coronary artery disease
or any peripheral artery disease, aortic aneurysm, chronic
kidney disease or heart failure (evidence II-B).
Asymptomatic men and women should be screened if >65
years old, or >50 years if there is a family history of LEAD
or if they are at high cardiovascular risk.
Since atherosclerosis is a systemic condition, every patient
known to have a specific arterial lesion should be considered to potentially have multisite hidden pathology. Evidence shows that each vascular territory affected by atherosclerosis can be considered as marker of cardiovascular
risk [7]. All these data underline the importance of general
cardiovascular prevention beyond the management of the
disease at to a specific arterial site.
LEAD should be managed by a multidisciplinary “vascular
team” that includes angiologists, cardiologists, vascular
surgeons, radiologists and interventional specialists (evidence I-C) [8].

Optimal medical treatment
All patients with LEAD, regardless of their stage, should
be managed with “best medical therapy” that includes
management of cardiovascular risk factors, pharmacological therapy, and non-pharmacological measures such as
smoking cessation, healthy diet, weight loss and regular
physical exercise (fig. 1). However, in addition to best
medical therapy, patients with incapacitating functional
impairment or CLTI require urgent revascularisation to
prevent amputation. In this subgroup, exercise training is
not a first-line treatment.
Pharmacological measures
Pharmacological treatment includes antihypertensive,
lipid-lowering and antithrombotic drugs, as well as optimal
blood glucose control in diabetic patients.
In patients with LEAD, the use of statins has a level IA recommendation, having been proved to improve maximum walking distance, reduce all-cause mortality and cardiovascular events, and limit adverse limb events [9].
According to the latest recommendations, a more aggressive reduction of low-density lipoprotein cholesterol
across cardiovascular risk categories is warranted. ReducPage 2 of 4
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tion of >50% from baseline levels and a goal of <1.8
mmol/l is recommended for high-risk, and <1.4 mmol/l for
very high-risk patients [10].
For treatment of hypertension, angiotensin converting enzyme inhibitors (ACEIs), angiotensin receptor blockers
(ARBs) or calcium antagonists should be preferred even in
patients with CLTI, because of their potential for peripheral arterial dilatation (evidence IIa-B) [11]. Beta-blockers
are not contraindicated in patients with LEAD, but they
should be used carefully in CLTI patients [12].
Single antiplatelet therapy (SAPT) is not recommended for
primary prevention in asymptomatic patients with only one
arterial bed affected. Long-term SAPT is recommended in
symptomatic patients and in those who have undergone
revascularisation, and clopidogrel may be preferable to aspirin (evidence II-B). Dual antiplatelet therapy is recommended after infrainguinal stent implantation for at least 1
month and a longer duration in selected high-risk patients.
In patients with LEAD requiring long-term oral anticoagulation for other reasons, triple therapy, consisting of oral
anticoagulation in addition to dual antiplatelet therapy, is
not encouraged. For these patients, monotherapy with oral
anticoagulation is indicated for asymptomatic LEAD or
after open surgery (evidence IIa-B); additional SAPT (1
month) is recommended after revascularisation if its benefit outweighs the risk of bleeding complications. Prolonged
SAPT in addition to a direct oral anticoagulant (DOAC)
is indicated in high ischaemic risk patients. Triple therapy
(DOAC + dual antiplatelet) should not be prescribed (evidence IIa-C) [13].
The Cardiovascular Outcomes for People Using Anticoagulation Strategies (COMPASS) trial, a multicentre randomised trial published in 2018, included patients with peripheral artery disease (PAD: previous revascularisation,
amputation or symptomatic PAD), and found that low-dose
rivaroxaban (2.5 mg twice a day) in combination with 100
mg aspirin significantly reduced MACEs (death, myocardial infarction or stroke) and major adverse limb events
(MALEs) such as amputation and acute limb ischaemia, as
compared with aspirin alone [14]. This drug combination
was associated with a small but statistically significant increase in clinically relevant bleeding.
The sub-group of patients undergoing peripheral revascularisation was analysed in an international randomised,
double-blind, placebo-controlled trial (VOYAGER PAD),
which aimed to evaluate the efficacy and safety of this drug
combination compared with 100 mg aspirin alone. ComFigure 1: Optimal medical treatment of lower extremity arterial disease.

pared with aspirin alone, in these patients rivaroxaban +
aspirin was associated with a significantly lower incidence
of the composite outcome of acute limb ischaemia, major
amputation for vascular causes, myocardial infarction, ischaemic stroke, or death from cardiovascular causes. The
incidence of intracranial haemorrhage or fatal bleeding did
not differ significantly between the groups [15].
Based on these results, the ESVM in its latest PAD guidelines recommend considering the combined treatment (rivaroxaban 2.5 mg twice daily + aspirin 100 mg once daily)
in PAD patients without a high risk of bleeding [16].
Although study results are promising, the benefits and
risks of the combination of low-dose rivaroxaban with
low-dose aspirin in patients with CLTI are yet to be adequately defined.
Non-pharmacological measures
An appropriate lifestyle and Mediterranean diet with limited salt intake (<5–6 g/day) are recommended (evidence IC).
The benefits of smoking cessation in reducing cardiovascular events and mortality are widely proven, especially in
patients with cerebrovascular disease and LEAD (evidence
I-B). Passive smoking should also be assessed and prevented [17].
Of great importance is supervised exercise therapy, which
has proven benefits in terms of effort toleration and increased maximum and pain-free walking distance in patients with intermitted claudication, even if the ABI does
not increase. Improvement is observed up to 2 years after
a 3-month supervised programme. It should be proposed to
every patient with LEAD (evidence I-A). Moreover, exercise subjectively improved the quality of life. Whether exercise training reduces cardiovascular events and improves
life expectancy is still unclear. If supervised training is not
available, unsupervised exercise should nonetheless be organised, although it less effective, because it has proven to
be better than walking advice alone (evidence I-C) [18].
Alternative exercise modalities, such as cycling, strength
training and upper-arm ergometry have also been shown
to be effective and represent an alternative when walking
training is not an option for functional reasons. Supervised
schemes are mostly based on a 3-month programme, with a
minimum of 3 hours/week, and a schedule of various walking and other exercises. Improved balance, strength and
quality of life are reported, in addition to a gain in maximum pain-free walking distance. Although more cost effective than unsupervised exercise training, it is not reimbursed or available in every country.
As stated before, exercise is of paramount importance in
patients with intermittent claudication, but should not be
proposed to CTLI patients as first-line treatment to avoid a
delay in revascularisation.

Conclusions
Management of LEAD is evolving over time and a several
studies are ongoing. LEAD still represents a major public
health concern, as the prevalence of this disease is high and
growing.
Control of cardiovascular risk factors is of paramount importance and is achieved more and more effectively with a
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combination of pharmacological and non-pharmacological
measures, confirming optimal medical treatment as a cornerstone of LEAD management.

Key points
1. When a vascular territory is affected by atherosclerosis, not only is the corresponding organ endangered,
but the total risk of any cardiovascular event is also increased.
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2. Thorough clinical history and physical examination
are key steps in LEAD management.
3. ABI measurement is indicated in all patients suspected
of having LEAD because of pulse abolition, intermittent claudication, or a non-healing extremity wound,
and in all patients diagnosed with coronary artery disease, any peripheral artery disease, aortic aneurysm,
chronic kidney disease or heart failure. In addition to
its diagnostic value in LEAD, ABI is a strong marker
for cardiovascular events.
4. Best medical therapy includes cardiovascular risk factor management, optimal pharmacological therapy and
as non-pharmacological measures such as smoking
cessation, healthy diet, weight loss and regular physical exercise.
5. Single antiplatelet therapy is indicated for LEAD patients who are symptomatic, have atherosclerosis involving several locations, or have undergone revascularisation. Clopidogrel is the preferred antiplatelet
drug in LEAD patients. Statins are recommended, with
the strongest level of evidence, for all patients with
LEAD.
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