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APPLICABILITY: 
To all professionals performing Arterial Duplex scans.

CLINICAL INDICATION:
Intermittent Claudication, Critical ischemia, Acute ischemia, gangrene, ulceration, pain, aneurysm, deterioration since last visit.

Contraindications for lower limb arterial duplex ultrasound assessment are unlikely but the following may cause difficulty: Obesity, Casts, dressings, open wounds etc., Bowel gas when examining the aorto-iliac segment, Patients who are unable to cooperate due to reduced cognitive functions e.g. Alzheimer’s or dementia and through involuntary movements.
OBJECTIVE:

To locate and grade the severity of arterial disease in the lower limb arterial system.

Duplex assessment will consist of aorta, common iliac artery (CIA), internal iliac artery origin(IIA), external iliac artery (EIA) common femoral arteries (CFA), profunda femoris origin (PFA), superficial artery (SFA), popliteal artery (pop), tibio-peroneal trunk (TPT), posterior tibial artery (PTA), anterior tibial artery (ATA) and peroneal artery (PA).

EQUIPMENT:

Duplex Doppler ultrasound machine with imaging frequencies of 3.5MHz and greater; with both linear and curvilinear transducers available. Doppler frequencies of at least 3.0MHz should be available, with colour Doppler capability.

 Electrical safety testing is required annually, with regular maintenance and quality assurance testing to specified level by qualified personnel. Review of in-service equipment should typically be undertaken five years after installation

Examination couch should be height adjustable preferably electrical. The CVS’s chair should provide good lumbar support, be height adjustable and allow for the CVS to move close to the examination couch.

The examination room should be temperature controlled with adjustable lighting levels suitable for examination.
Examination:

The examination may be unilateral or bilateral dependent upon clinical symptoms and departmental policy.

The patient is asked to remove their clothing to expose the lower limb from groin to ankle. The patient is examined supine.
The patient’s dignity and privacy should be maintained at all times. 

During the examination the patient’s mental and physical status should be monitored and modifications made to the examination accordingly.

SCANNING PROTOCOL:

1. The 3.5MHz curved linear array transducer is used for the aorto iliac segment:

Begin at the groin and scan proximally towards the aorta or begin at the aorta and scan distally to the CFA. Turn transducer in a longitudinal plane and assess EIA, CIA, origin of IIA and aorta.

 Check for aneurysmal dilation, plaque characteristics and assess the spectral waveforms patterns. Measure the PSV at regular intervals and record images.  Assess the aorta in longitudinal and transverse plane and record maximum AP diameter in both (outer to outer).

2. The 9MHz linear array transducer is used for assessment of the lower limb arteries unless patient is large and the 3.5MHZ will help with visualisation. 

CFA is identified at the level of the inguinal ligament in the longitudinal section lateral to the common femoral vein. Using colour and Doppler spectral display assess the waveform patterns and record images. Identify the bifurcation and image the PFA with spectral display. 

Scan the SFA from the inguinal canal down the antero-medial aspect of the thigh to the adductor hiatus/proximal popliteal. Measure the peak systolic velocity (PSV) at regular intervals and record. Observe any areas of atheroma or aliasing seen in the colour pattern.

Turn the patient over to lie prone to achieve good visualisation of the popliteal artery. If patients not mobile keep them lying supine with knee bent and foot resting on couch.
Note any aneurysmal dilation and mural thrombus. Take maximum AP diameters in longitudinal and transverse (outer to outer). Retrace the popliteal artery to the bifurcation of the TPT. The ATA can be seen branching away from the transducer. Take PSV measurements at intervals. Follow the TPT to the bifurcation into the PTA and peroneal arteries.

There are different methods to assess the crural arteries and will vary from patient to patient depending on ease of scanning, habitus and patient mobility.

Use an anterolateral approach for the ATA, taking PSV at intervals and visualising with colour mode to identify aliasing. Follow to the dorsalis pedis distal to the medial malleolus.

PTA and peroneal can be assessed with a medial and posterior approach. Follow both arteries from origin distally to foot assessing with colour and spectral Doppler and record at regular intervals. 

SPECTRAL DOPPLER RECORDINGS:

At rest the normal spectral Doppler display demonstrates a triphasic flow pattern with a clear spectral window.

PSV ratio is calculated by dividing the maximum recorded across the stenosis by the PSV recorded in a normal area of the artery just proximal to the stenosis. 

	PSV ratio
	% stenosis

	<2
	<50

	2.0-2.5
	50-60

	>2.5-3.5
	>60

	>3.5 – 4 +
	75

	Numerous lesions without any alteration in PSV ratio or with PSV ratio <2
	Diffuse disease

	Absence of flow
	Occluded


Reporting:

The report is a recording and interpretation of observations made during the lower limb arterial duplex ultrasound examination.

The report should include correct patient demographics; date of examination; examination type and the name and status of the CVS.

The reporting should include:  Any limitations e.g. difficult examination due to body habitus, arteries assessed commenting on the presence/absence of flow,  length of any occlusions or stenoses e.g. x cm in length starting y cm above the medial femoral condyle,  position and size of any aneurysms.

A diagrammatic report to demonstrate the entire ultrasound examination - in accordance with local protocols and SVT Image Storage Guidelines. 

Phone results to the appropriate consultant if clinically urgent or attach to notes to be sent to Consultant’s secretary/clinic. 
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