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How to perform the ankle brachial index
test in clinical practice
A bedside test to assist clinicians in diagnosing peripheral arterial disease
1 The posterior tibial pulse is found posterior to the

he ankle brachial index (ABI), a useful bedside
test, is the ratio of the highest systolic blood pres-
 medial malleolus

The image shows the placement of the cuff and Doppler probe and the
Doppler waveform — audible Doppler is usually used in a clinical
setting. u

2 The dorsalis pedis pulse is found lateral to the
tendon of extensor hallucis longus

The image shows the placement of the cuff and Doppler probe and the
Doppler waveform — audible Doppler is usually used in a clinical
setting. u
T sure in the lower extremity vessels at the ankle
divided by the highest systolic blood pressure of the two
brachial arteries. An abnormal ABI measurement is a
sign of peripheral arterial disease (PAD) and also of
increased risk of atherosclerotic disease elsewhere,
including cardiac events, stroke and death. This increased
risk is independent of a pre-existing diagnosis of vascular
disease.1-3

Performing an ABI test at the bedside requires a hand-
held continuous wave Doppler probe (8e10 MHz),
ultrasound gel and a manual sphygmomanometer. A
diagnostic vascular laboratory can provide more formal
ABI testing where indicated, by performing Doppler
waveform analysis, exercise testing and toe pressures.
Such formal testing is important for diagnostic purposes
or where bedside tests are equivocal.3,4

To perform an ABI test, the patient should be lying
comfortably on an examination bed, with both head and feet
restingon thebed. It is preferable thatpatients avoid smoking
for at least 2 hours before the test — as smoking, especially
within 10minutes of the test, has been shown to decrease the
ABI.5 Many publications recommend that the patient rest in
this position for at least 5 minutes before obtaining
measurements.3 The sphygmomanometer cuff width
should be greater than 40% of the limb circumference.3

When measuring the systolic pressure at the ankle, the
cuff is put around the ankle allowing room for the
Doppler probe to be placed over the dorsalis pedis and
posterior tibial arteries (Box 1 and Box 2). The Doppler
probe should be placed at a 45e60� angle to the skin,
using coupling gel between the probe and the skin. It
is important to avoid excessive pressure on the probe as
this would compress the artery, and to use small
movements of the probe to find the strongest Doppler
signal (eg, rolling slightly medial or lateral and changing
the angle of the probe).3

The blood pressure cuff has to be inflated until the
Doppler signal disappears completely and then inflate it
for a further 20 mmHg. Afterwards, the cuff has to be
slowly deflated until the signal returns. The pressure at
which it first returns is the systolic pressure that should be
recorded for the site. If the inflation pressure exceeds
250 mmHg, the cuff can be deflated and the vessel should
be recorded as incompressible.3

All vessels should be assessed in the same manner,
including both brachial arteries with the higher brachial
systolic value used. If there is a variation of more than
10 mmHg, repeat the test to rule out the “white coat”
effect.3 A repeatable difference of more than 10 mmHg
between the two brachial systolic pressures suggests
haemodynamically significant atherosclerotic disease of
the arteries of the arm with the lower arterial pressure.
Dividing the higher of the two ankle pressures for each
limb into the higher of the brachial pressures provides
the ABI.1,3 The interobserver variability of ABI testing is
around 10% (range 4.7e13%).3

Nevertheless, there are some precautions that need to be
taken when performing an ABI test. Wounds at the site
where the cuff would normally be placed should be
covered. If the wounds are extensive, they may preclude
performance of the test. Patients who are unable to
tolerate inflated cuff pressure or cannot lie still supine are

limb by the higher of the brachial pressures provides
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3 Guide to correlation of the ankle brachial index
(ABI) and clinical status; there is significant
clinical variation in symptoms3,7

ABI Clinical presentation

> 1.4 Vessel calcification

1e1.4 Normal, asymptomatic

> 0.9 Likely normal; however, if clinical suspicion,
perform other tests (eg, exercise ABI or duplex US)

� 0.9 PAD

0.5e0.9 Intermittent claudication

< 0.5 Severe disease

< 0.3 Critical ischaemia

PAD ¼ peripheral arterial disease. US ¼ ultrasound. u
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not suitable for the test. If there is a bypass graft under the
area where the cuff would be placed, ABI testing should
not be attempted.3

A guide to the interpretation of ABI measurements is
provided in Box 3.6,7 An abnormal test result does not
always indicate a need for further testing or
revascularisation. It does, however, identify those
patients at a higher risk of cardiovascular disease and, in
patients with diabetes, a higher risk of amputation. An
abnormal ABI measurement should be a trigger for
consideration of intensive medical treatment of vascular
risk factors, diabetic foot care and referral to a vascular
specialist where clinically indicated.2,3

An ABI measurement greater than 0.9 remains an
accepted cut-off for a normal value. Specificity is high
(83e99%), but sensitivity is lower (69e79%). Both are
influenced by the pre-test probability. If an ABI cut-off
of 1.0 or less is used, the sensitivity has been reported to
be as high as 100%. Sensitivity may also be improved if
the patient is referred for exercise testing in a vascular
lab.3 As outlined by the American Heart Association
statement, the positive predictive value of ABI testing
varies with the diagnostic criteria used for diagnosing
PAD and the ABI cut-off used — the positive predictive
value ranges from 0.7 to 1.0, and the negative predictive
value ranges from 0.74 to 0.95.3 If claudication
symptoms are present, a resting ABI test may not be as
accurate in diagnosing PAD and further testing may be
required.8
Abnormally high or incompressible ABImay occurwhere
there is severe vessel wall calcification, as in diabetes
mellitus, medial calcinosis and end-stage renal disease.
Calcification does not always coexist with occlusive or
stenotic disease. It is, however, an indicator of increased
risk of cardiovascular events, stroke and mortality.3
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