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APPLICABILITY: 
To all professionals performing venous Duplex scans.

This investigation uses ultrasound to image and assess flow in the deep and superficial veins of the legs. An ultrasound probe is used to scan the legs to detect the presence and direction of flow in the veins. Patients with primary varicose veins or recurrent varicose veins may be referred for this investigation. It is used as part of the selection process for all patients with varicose veins who are being considered for foam sclerotherapy, laser and radiofrequency ablation. It should also always be used where venous reflux behind the knee is suspected and where there has been a past history of deep vein thrombosis (DVT). Other patients who may require this investigation include those with leg ulcers and those with chronic leg swelling. 

1. PATIENT PATHWAY

Duplex assessment of venous reflux is the major diagnostic test in a varicose vein pathway. Further guidance is given by the Vascular Society Great Britain and Ireland publication Provision of Services for Patients with Vascular Disease 2012
 and by Scriven et al
. 

2. REFERRAL

Clinical Indications

These include complex primary varicose veins, secondary (recurrent) varicose veins, leg ulcers, skin changes and chronic leg swelling. There is also some evidence that duplex imaging should be a routine part of the investigation of every patient with varicose veins, particularly if they are to undergo intervention. It is necessary as part of the selection process for foam sclerotherapy, laser and radiofrequency ablation. A duplex ultrasound investigation is also indicated where there is suspicion of reflux in the popliteal fossa (behind the knee) or where there is a history of deep vein thrombosis (DVT). The Venous Intervention Project3 gives further information. Further guidance is also given by the Vascular Society Great Britain and Ireland publication Provision of Services for Patients with Vascular Disease 20121 Joint Vascular Surgery Research Group and by Scriven et al2. 

Contra indications

Where it is not possible to generate enough hydrostatic pressure to get good venous filling in the calf, then it is not possible to assess the competency of the leg veins. The leg being examined should be relaxed and dependent. This requires the patient to be either standing, sitting on the edge of the couch with legs dependent, or a tilting couch can be used. Consideration should be given to patients who have dressings for ulcers.. At MPH there is not always access to nursing staff that are able to remove and re-apply dressings so often the patient arrives with reduced dressing for the examination. It is important to consider the implications when the scan is carried out with compression bandages still in place. 

3. EQUIPMENT

Specification

A high resolution imaging ultrasound duplex scanner which has colour, power and pulsed Doppler modalities is required. Mid range (covering nominal frequencies of 4-7MHz) and high range (covering nominal frequencies of 10-15MHz) flat linear array transducers (probes) should be available. Further information can be found in the Society for Vascular Ultrasound Professional Performance guidelines ‘Lower Extremity Venous Insufficiency’ 2010

There should be facilities to record images/measurements
. The Royal College of Radiologists (RCR) has more detailed technical standards for ultrasound equipment
.

It is important that the duplex scanner is of ergonomic design as explained in the health and safety section to minimise the risk of operator work related musculoskeletal disorders
.

Maintenance

Equipment should be regularly safety-tested and regularly maintained in accordance with the manufacturer’s recommendations. Further information is available from the British Medical Ultrasound Society (BMUS): ‘Extending the provision of ultrasound services in the UK’
.

Quality Assurance (QA) and Calibration

QA procedures should be in place to ensure a consistent and acceptable level of performance of all modalities of the duplex scanner. Such procedures are likely to be set up with involvement from Medical Physics Departments or service engineers as they require specialist skills and will may require both imaging and phantoms.

Detailed guidance on the QA of the imaging modality of duplex scanning is contained in the Institute of Physics and Engineering in Medicine (IPEM) Quality Assurance of Ultrasound Imaging Systems report 102
. The IPEM report 70 Testing of Doppler Ultrasound Equipment, contains extensive information relating to performance testing of the pulsed and colour Doppler modalities of duplex scanners
.

Further general guidance is available in ‘Guidelines for Professional working standards: Ultrasound practice’
.

Set up procedures

An appropriate probe should be selected, between 7 and 10MHz. All duplex control settings should be set to defaults appropriate for a venous investigation. Equipment manufacturer will normally provide appropriate default venous settings.

Infection control

There are no nationally agreed standards for vascular ultrasound scanning but local infection control policies should be in place. BMUS
 advises that users should refer to manufacturer’s instructions for the cleaning and disinfection of probes and transducers and general care of equipment. It should be noted that ultrasound probes can be damaged by some cleaning agents and so manufacturer’s specifications should always be followed. Sterile ultrasound gel and sheaths should be available and used in appropriate cases. Particular care should be taken around ulcers.

Accessory equipment:

Examination couches and scanning stools must be of an appropriate safety standard and

ergonomic design to prevent injury, particular consideration should be given to reducing the risk of operator work related musculoskeletal disorders9.

The patient needs to be positioned such that enough hydrostatic pressure is generated to get good venous filling in the calf. Either the patient should be sitting on the edge of the couch with legs dependent or a couch that tilts to a minimum of 450 should be used. Alternatively, a low stool with a safety rail for the patient to stand on is required

4. PATIENT

Information and consent

There is no legal requirement that written patient consent be obtained prior to a venous duplex examination. However, patients should be fully informed about the nature and conduct of the examination so that they can give verbal consent. 

Clinical history

The written referral for the investigation should contain relevant clinical history. This information should be verified and clarified for any discrepancies
The nature and duration of symptoms should be established. Any history of lower extremity venous insufficiency, previous DVT and/or superficial vein thrombosis, extremity trauma, venous ulcers and/or varicosities should be noted67.

Preparation

No specific preparation is required67. Access will be required to the patient’s leg from groin to ankle, so trousers/skirts need to be removed..

Compression stockings should be removed. Where appropriate any other dressings should be removed. Never remove a dressing which covers a wound.This test involves using the probe to apply pressure on the limb to compress the vein, and also squeezing the limb below the level of the probe. Careful explanation of this will aid compliance as pain is often felt at the site of thrombosis and compression can be uncomfortable or painful for the patient.

5. ENVIRONMENT

The scan which should be darkened, with no natural light entry, and dimmer switch lighting. Air conditioning is required due to heat production from the scanning equipment. The ultrasound manufacturer should supply appropriate guidance on air conditioning requirements. A cold environment can cause veins to constrict making them difficult to image.

Further general guidance on the environment is given in the BMUS documents:

Extending the provision of ultrasound services in the UK and Guidelines for Professional Working Standards Ultrasound Practice.

On occasion, assessment for DVT may also need to be carried out in other localities e.g. in theatre, theatre recovery or at the patient’s bedside. These scans may be somewhat limited due to poor environmental conditions.

6. PROCEDURE

The request will specify whether one or both legs should be scanned. The leg being scanned should be rotated slightly outwards and bent slightly at the knee. Ideally, the legs should be tilted downwards from the head by at least 300. This helps to fill and distend the veins, making imaging easier. Popliteal and calf deep veins are often assessed with the patient sitting on the side of the couch and the leg extended and hanging over the side. 

Assessment for incompetence

1. Start with the patient standing if possible. 

2. Locate the sapheno-femoral junction (SFJ) at the groin. Using colour Doppler assess for incompetence. Over 1 second of reflux is abnormal.
3. Continue down the long saphenous vein (LSV) and repeat the test for incompetence at regular intervals. Stop around the level of the knee if appropriate. Note and report the diameter of the LSV, whether it is tortuous and where it leaves the fascia (if applicable). Also note position of any incompetent thigh perforators and incompetent branches leaving the LSV to fill varices.

4. Check for presence/absence of anterior branch of the LSV and its connection to the deep veins in the groin.

5. Check the common femoral vein (CFV) and superficial femoral vein (SFV) for reflux and patency. Record any evidence of scaring, thrombus or previous DVT (see next section). Use the valsalva manoeuvre at the groin to assess/confirm normal phasic flow pattern.

6. Turn the patient around to assess behind the knee. Locate the short saphenous vein (SSV), check for incompetence along its length.

7. Follow the SSV up to find its connection with the popliteal vein (SPJ) if any and check competency. 

8. Check for presence of Giacomini vein and test competency if present.

9. Assess the gastrocnemius veins (lateral and medial) and the popliteal vein for reflux and patency. Record any evidence of scaring, thrombus or previous DVT (see next section).

10. Note and record any incompetent perforators.

11. Sit the patient down on the edge of the bed with their legs dependent. Retrace course of LSV from just above the knee. Follow it down to the ankle, test for reflux at regular intervals. Note and report the diameter of the LSV, whether it is tortuous and where it leaves the fascia (if applicable). 

12. Note position of any incompetent calf perforators and incompetent branches leaving the LSV to fill varices.

13. Visualise and test the posterior tibial veins (PTVs) and peroneal veins for reflux. Record any evidence of scaring, thrombus or previous DVT (see next section).

Assessment for DVT

The MPH vascular lab does not routinely scan for DVT. Urgent DVT scans are referred to main X-Ray. However, there may be cases where the Vascular Scientist finds an incidental DVT and this protocol should be followed. 

DVT can cause intense pain in the leg and positioning may have to be altered to reduce discomfort. Care should be taken when using compression to assess fresh acute DVT to ensure thrombus is not dislodged.

The ultrasound transducer (probe) is positioned on the leg. The transducer is manipulated to obtain images of the deep and superficial veins. At regular intervals down the limb, pressure is applied to the probe to compress the vein, imaged using transverse cross sectional images. This is the main technique for confirming vein patency. It is important than this is carried out in the transverse plane rather than longitudinal, as it easy to slip to one side of the vein in longitudinal potentially giving a false impression of compressibility.

The colour and pulsed Doppler modalities are used to detect and assess venous flow.

Assessment of the impact on flow when the limb is squeezed distal to the site of the probe is important part of the investigation.

Assessment of the iliac veins should be included where there is suspicion of proximal obstruction as indicated by the referring clinician, the clinical history, or where during the investigation, flow in the common femoral vein does not exhibit spontaneous phasic flow with respiration as seen using pulsed Doppler signal.

Any acute DVT noted must be reported and the clinical team caring for the patient informed as a matter of urgency.

Documentation

Pictures are not routinely taken in venous duplex examinations but should be taken of any relevant DVT

14. INTERPRETATION & REPORT

The report must specify whether the investigation was normal or abnormal. Each vein examined must be reported on. Incompetence, reflux, position of branches and perforators, positioning of the LSV above the fascia, tortuosity, diameter etc. The site and extent of any thrombus should be stated. Any technical limitations must be included. A tongue of thrombus that is poorly attached to the vessel wall is potentially very dangerous and, if detected, must be highlighted in the report and the referring clinician made aware immediately.

The report should also include any incidental findings that mimic the symptoms of DVT, such as thrombophlebitis, or other incidental findings such as a Baker’s cyst, tissue masses

The report should be made available to the referring clinician on the day of the test. Any urgent findings, including a positive DVT, should be brought to the attention of the referring clinician immediately.

Adapted from: SVT Physiological Measurements Service Specifications
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