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TEST

Limb plethysmography

Limb plethysmography measures changes in arm or leg volume caused by blood flow.

WHAT IT MEASURES
Changes in limb volume and blood flow

SAMPLE
None

FASTING NEEDED?
No

HOW LONG IT TAKES
Usually 30 to 60 minutes

RESULTSIN
Usually same day; varies by laboratory or vascular clinic

USED FOR
Diagnosis and monitoring of circulation problems

MAIN LIMITATION
Often cannot show the exact location or cause

Overview

Limb plethysmography is a non-invasive test of blood flow in an arm or leg. It records small
changes in limb volume as blood enters, moves through, and leaves the limb.

There are several versions of the test. Pulse volume recording uses blood pressure cuffs to
detect volume changes with each heartbeat. Air plethysmography uses an air-filled cuff,
usually around the lower leg, to assess how veins fill and empty. Other systems use a
stretch-sensitive band or small electrical signals.

The test may be combined with blood pressure measurements, a Doppler ultrasound probe, or
an ankle-brachial index. An ankle-brachial index compares blood pressure at the ankle with
blood pressure in the arm.

Limb plethysmography does not use radiation. It usually does not require needles, injections, or
contrast dye.

Why the test is ordered
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The test helps assess how well blood moves through your arteries or veins. Arteries carry
blood away from the heart. Veins return it to the heart.

It may be ordered to:

Plethysmography was once used more often to investigate possible deep vein thrombosis, or
DVT.ADVTis ablood clotin a deep vein. Duplex ultrasound is now usually the preferred first
test because it can show the veins and the movement of blood more directly.

- Look for reduced arterial blood flow to an arm or leg

- Assess possible narrowing or blockage of an artery

- Examine how well leg veins fill and empty

- Measure the effects of damaged vein valves or poor calf-muscle pumping
- Monitor circulation before or after vascular treatment

- Help explain pain, heaviness, swelling, skin changes, or slow-healing wounds

Who should have the test

A healthcare professional may recommend limb plethysmography when your symptoms,
examination, or another circulation test suggests an arterial or venous problem.

It may also be used when an ankle pressure measurement is difficult to interpret. For example,
some arteries become stiff and hard to compress, particularly with older age, diabetes, or
long-term kidney disease. Pulse volume waveforms may provide useful information in this
situation.

The test is not needed for every person with leg pain or swelling. Muscle, joint, nerve, skin, and
lymphatic conditions can cause similar symptoms. The choice of test depends on what your
healthcare team is trying to find out.

How to prepare

Fasting is not usually required. You can normally eat and drink as usual unless the clinic gives
you different instructions.

Wear loose clothing that allows access to the arms and legs. You may need to remove shoes,
socks, trousers, or compression garments.

Caffeine, nicotine, exercise, and some medicines can temporarily change blood vessel tone or
heart rate. Ask the testing centre whether you should avoid coffee, energy drinks, smoking,
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vaping, or strenuous exercise before your appointment. Do not stop prescribed medicines
unless the clinician responsible for them tells you to.

Tell the technologist if you have:

The room is usually kept warm because cold temperatures can narrow blood vessels and alter
the recording. You may be asked to rest quietly before measurements begin.

- Openwounds, recent surgery, or very tender areas

- Acast, dressing, dialysis access, or lymph node surgery
- Severe swelling or pain

- Aknownirregular heartbeat

- Any difficulty standing or doing heel raises

What happens during the test

The exact procedure depends on the type of plethysmography and the circulation problem
being assessed.

For pulse volume recording, you usually lie on an examination table. The technologist places
blood pressure cuffs around different parts of your arms or legs. The cuffs inflate to a low or
moderate pressure while a machine records changes produced by each heartbeat. The cuffs
may also be used to measure pressures at several levels of the limb.

For venous air plethysmography, an air-filled sleeve is placed around the lower leg. You may be
tested while lying down and standing. You may also be asked to perform heel raises so the test
can measure how effectively your calf muscles push blood out of the leg.

The cuffs can feel tight, but each inflation is brief. Staying still and not talking during recordings
helps produce a clearer result.

Understanding your results

Results may include waveforms, pressure comparisons, limb-volume changes, or
measurements of how quickly veins fill and empty.

With arterial testing, a healthy pulse-volume waveform usually rises sharply with each
heartbeat. A flatter or delayed waveform can suggest reduced blood flow. A change between
two cuff levels may help show the general area where flow becomes restricted.

Venous testing may assess how quickly the leg fills after veins have been emptied, how much
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blood is expelled during a heel raise, and how much remains afterward. Rapid refilling can occur
when vein valves allow blood to flow backward. Poor emptying can occur with weak calf
pumping or an obstruction.

An unusual result does not identify the cause by itself. Results must be considered with your
symptoms, examination, and other tests.

There is no single universal reference range for every form of limb plethysmography. Methods,
equipment, and reporting systems differ. Interpretation can also vary with the laboratory, age,
sex, pregnancy status, medicines, and clinical context.

What affects the results

Several factors can change the recording even when the equipment is working correctly.

Movement, talking, shivering, or muscle tension can create signals that resemble changes in
blood flow. A cuff that is the wrong size, loosely applied, or placed over bulky clothing can also
produce misleading measurements.

A cold room or cold skin can narrow small arteries. Recent strenuous exercise may temporarily
increase blood flow. Caffeine, nicotine, decongestants, and medicines that widen or narrow
blood vessels may affect the result.

Anirregular heartbeat can make pulse waveforms uneven. Marked swelling, obesity, wounds,
casts, and compression garments can make cuff placement or volume measurement more
difficult.

Age, pregnancy, and recent surgery can change circulation and venous filling. Diabetes and
reduced kidney function may be associated with stiff arteries that are difficult to compress,
especially when plethysmography is combined with limb pressure measurements.

The position of your body matters in venous testing because gravity changes how the veins fill.
Difficulty standing or completing heel raises can affect measurements of calf-muscle

pumping.
A recent blood transfusion does not usually affect limb plethysmography because the test
does not analyse a blood sample.

Accuracy and limitations

Accuracy depends on the type of device, the condition being investigated, the operator's
technique, and your ability to remain still or complete the required movements.
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The test is good at showing the overall effect of reduced blood flow or abnormal venous filling.
Itis less able to show the exact anatomy. It may indicate that circulation is abnormal without
identifying the precise vessel or cause.

Mild or localised disease may be missed, particularly if other vessels are carrying enough blood
around a narrowed area. Technical problems, cold-related vessel narrowing, severe swelling, or
poor cuff fit can suggest an abnormality when there is no important blockage.

Plethysmography alone cannot reliably confirm or exclude every blood clot. Duplex ultrasound
is generally better when a DVT is suspected because it can show whether a vein compresses
normally and how blood moves through it.

Ultrasound, ankle-brachial index testing, toe pressure measurements, CT angiography, or MR
angiography may be better when detailed information about a vessel's location and structure
is needed.

Risks and complications

Limb plethysmography has no known radiation risk and does not usually break the skin. The
cuffs may cause temporary pressure or discomfort, especially over a painful or swollen area.

Tell the technologist if cuff inflation becomes painful or if you have a wound, fragile skin, or
recent surgery. The test can often be adjusted.

What happens next

A healthcare professional will review the result alongside your symptoms and other findings. A
normal result may end the investigation or lead to assessment for a non-circulatory cause of
your symptoms.

An unclear or abnormal result may lead to repeat measurements, duplex ultrasound, exercise
testing, or more detailed imaging. Stable findings are generally discussed through routine
follow-up.

Seek prompt medical assessment for new one-sided limb swelling, warmth, or pain, particularly
if it developed suddenly. These symptoms can have several causes and may need same-day
evaluation.

Call emergency services for sudden severe limb pain with a cold, pale, numb, or weak arm or
leg. Chest pain, sudden shortness of breath, coughing up blood, or fainting also requires
emergency care.
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Common questions

Can | drink coffee before limb plethysmography?

Many clinics allow it, but caffeine can temporarily affect blood vessels and heart rate. Follow
the instructions from your testing centre. If no instructions were provided, ask before the
appointment.

Does the time of day matter?

Usually not for arterial testing. Venous swelling and filling can change during the day, so
follow-up tests are easier to compare when performed under similar conditions.

Can | exercise beforehand?

Avoid strenuous exercise shortly before the test unless you have been told to exercise as part
of the assessment. Exercise can temporarily increase blood flow and alter the recording.

Should | take my usual medicines?

Usually, yes. Do not stop prescribed medicines on your own. Tell the technologist what you
have taken, especially medicines that affect blood pressure, heart rate, or blood vessel tone.

Does the test hurt?

It should not be painful, although inflated cuffs can feel tight. Tell the technologist immediately
if you experience significant pain.

Is this the same as a Doppler ultrasound?

No. Plethysmography records changes in limb volume or pressure. Doppler ultrasound uses
sound waves to assess blood movement and can provide more detailed information about
individual vessels. The tests are sometimes performed together.
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