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1.0 Purpose 
 

Evaluation of the abdominal and lower limb arteries to determine the presence, 
location and severity of vascular disease (occlusive and aneurysmal). 
 

 
2.0 Revision History 
 

Date Revision 
No. 

Change Reference 
Section(s) 

01/01/2017 1 General update All sections  

23/03/2020 2 General update All sections 

 
 

3.0 Persons Affected 
 

Vascular Laboratory Physiologists, Consultants, NCHD’s, Vascular Administration Staff 
and Patients of the Vascular Laboratory. 

 
4.0 Policy 
 

The policy of the Mater Private Network is to ensure that all vascular staff are aware of 
the protocol in place for the performace, interprutation and follow up of the right/left 
lower limb arterial Duplex.  

 
 
5.0 Definitions 
 

Vascular Laboratory Physiologists (VP), Vascular Laboratory (VL), Patient Centre (PC), 
Vascular Consultant (VC), vascular surgical outpatient Appointment (SOPD), Vascular 
Surgical Registrar (VSPR), Mater Private Network(MPN). 

 
 
6.0 Responsibilities 
 

Vascular Physiologists, Vascular Consultants, Vascular Surgical Team and Vascular 
Administrating staff. 
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7.0 Procedures 
 

Duplex of Right/Left Lower limb Arteries 
 
Common Indications 
Common indications for the performance of this examination include: 

 Intermittent claudication 

 Ischaemic rest pain 

 Critical limb ischaemia  

 Gangrene/ ulceration/ tissue loss 

 Post-surgical intervention follow-up e.g. angioplasty 

 Query aneurysm/pseudo aneurysm 
 
Contraindications and Limitations 
Contraindications for lower limb arterial duplex ultrasound assessment are unlikely; 
however, some limitations exist and may include the following: 

 Patients who have had recent surgery, ultrasound visualisation may be limited due to 
oedema, haematoma, surgical staples, dressings etc. 

 Patients who are unable to lie with their limbs flat or still due to extreme pain or pre-
existing co-morbidities e.g. chronic obstructive pulmonary disease (COPD) and arthritis – 
although these patients may be able to tolerate being examined seated with the limb 
dependent or with the head of the bed raised where practical 

 Calcified plaque may cause acoustic shadowing limiting Doppler and B-mode image 
assessment 

 Patients who are unable to cooperate due to reduced cognitive function or excessive 
movement 

 Examinations undertaken portably at the patient’s bedside maybe limited due to 
equipment and room dimensions 

 Patients with high body mass index 

 The presence of ulcers, wounds, bandaging or casts.  
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Equipment: 

 Duplex Doppler ultrasound machine with imaging frequencies of 5.0MHz or greater; 
Doppler frequencies of at least 3.0MHz and linear array transducer/s with colour Doppler 
capability.  

 Compliance with the Medical Devices Directive is necessary. Electrical safety testing is 
required annually and is performed as part of all routine servicing of equipment carried 
out by the manufacturer.  

 Review of in-service equipment should typically be undertaken four to six years after 
installation. 

 Examination couch should be height adjustable preferably electrical. The vascular 
physiologists chair should provide good lumbar support, be height adjustable and allow 
for them to move close to the examination couch. 

 All ultrasound cables must be hooked up off the floor onto the back of the ultrasound 
system (Picture 1 Below). It is the VP’s responsibility to ensure that the surrounding 
environment is safe for both themselves and the patient.  

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

 Suitable cleaning materials should be available in line with local and manufactures 
guidelines. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Picture 1.0 Machine Hook for Cables 
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Explanation of examination and patient history: 
 
The VP undertaking the examination should: 

 Introduce themselves 

 Confirm the patient’s identity e.g. full name and date of birth 

 Explain why the examination is being performed 

 Give an explanation of the procedure and its duration – consideration should be made to 
the age and mental status of the patient 

 Obtain verbal consent for the examination 

 Obtain a pertinent relevant medical history and presence of risk factors from the patient 
and/or notes 

 Verify that the requested procedure correlates with the patient’s clinical presentation. 
 
Examination: 
 
Ankle brachial pressure index (ABI) and/or toe brachial index (TBI) should be recorded as a 
baseline.  
 
The duplex examination may be unilateral or bilateral dependent upon clinical symptoms, 
results of ABI/TBI and or what is deemed appropriate by the VP performing the examination. 
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. Due to intimate nature of the examination it may be considered necessary to offer a 
chaperone. During the examination the patient’s mental and physical status should be 
monitored and modifications made to the examination accordingly. 
 
The following appropriate techniques should be used to evaluate the lower limb arterial 
system: 

 B-mode should be used to image the artery and assess for, aneurysmal dilation and 
vessel contents e.g. athermanous plaque 

 Spectral Doppler should be used to determine direction of flow, stenotic flow and 
absence of flow. 

 Colour Doppler should be used to assess for the presence/absence of flow and aid the 
position of spectral Doppler when quantifying stenoses. 

 
Any areas where the colour flow Doppler appears disturbed or plaque is present should 
always be interrogated with pulsed Doppler. The highest peak systolic velocity should be 
measured at the site of the disturbance or narrowing (Vs). Care should be taken to ensure 
that the Doppler angle is 60º or less when recording velocity measurements.  
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The main criterion used to grade the degree of narrowing in the artery is the PSV of Vs, as 
outlined below:  
 

PSV in an artery (cm/s) % Stenosis 

200-299 >50% 

300-399 >75% 

>/= 400 >95% 

No colour / Doppler flow Occluded 

 
Changes in the shape of Doppler waveforms are important criteria in determining the 
presence of disease. Multiphasic waveforms are representative of normal flow, whereas 
monophasic/damped waveforms usually represent diseased flow.  
 
 
Evaluation of the following arteries should be included: 

 Aorta 

 Common iliac artery (CIA) 

 External iliac artery (EIA) 

 Common femoral artery (CFA) 

 Proximal profunda femoris artery (PFA) 

 Superficial femoral artery (SFA) 

 Popliteal artery 

 Tibio-peroneal trunk (TPT) 

 Posterior tibial artery (PTA) 

 Peroneal artery (where visable) 

 Anterior tibial artery (ATA) 
 
Reporting: 
The report is a recording and interpretation of observations made during the lower limb 
arterial duplex ultrasound examination; it should be written by the VP undertaking the 
examination and viewed as an integral part of the whole examination.  
 
The report should include correct patient demographics; date of examination; examination 
type and the name of the VP performing the examination. 
 
The reporting should include: 

 Which arteries have been assessed commenting on the presence/absence of flow and 
the percentage degree of stenosis as appropriate 

 The anatomical position and length of any occlusions or stenoses e.g. x cm in length in 
the SFA in the upper thigh. 

 The anatomical position and size of any aneurysms 

 Qualitatively note the nature of the plaque e.g. calcified, echolucent, irregular surfaced, 
smooth surfaced etc., and the length and anatomical position of the stenosis 
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 Comments on the shape of the Doppler waveform at different locations e.g. monophasic 
waveform.  

 Any limitations encountered 

 An appropriate number of annotated images that represent the entire ultrasound 
examination - in accordance with local protocols and SVT Image Storage Guidelines 

 Referral of critical ultrasound results should be made to the referring consultant or 
appropriate medical/surgical team (as per local protocol) prior to the patient being 
discharged so that treatment plans can be developed, enforced or expedited accordingly 

 
Follow up 

 All reports are sent to the ordering consultant by vascular administration staff 

 In the case where a finding deemed significant is found, the VP performing the exam is 
required to ensure that the patient has an appointment for review with the ordering Dr 
or a VC 
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