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Background
Prolonged cast immobilisation of the lower limb following injury is associated with an increased risk of VTE presenting as DVT and/or PE.1-3 About 20% of patients not initially identified as being at high risk will experience a VTE event following immobilisation of the lower limb in a cast if thromboprophylaxis is not administered.  In most the event is an asymptomatic, distal DVT with a diagnosis made by radiological screening.  However, it has recently been observed that symptomatic DVT and/or PE may occur in around 6% of unselected patients managed with cast immobilisation after a tendon Achilles injury.4 The clinical and health importance is suggested by the observation that this risk of clinically significant PE with immobilisation in a cast following injury to the Achilles tendon is similar to that for elective hip replacement surgery.  

The use of prolonged chemoprophylaxis with low molecular weight heparin (LMWH), aspirin, an oral thrombin inhibitor or Factor Xa inhibitor is likely to be limited by risk of bleeding.  In contrast, intermittent pneumatic compression (IPC) offers an alternative prophylactic regime which is not associated with increased risk of bleeding. 
This study is designed to establish whether the performance of an IPC device will be impaired by its placement beneath a fibreglass cast on a healthy individual’s lower leg. 
Objective
To determine whether below-knee fibreglass cast influences the efficacy of the impulse IPC device to increase popliteal vein blood flow in healthy subjects.
Primary Outcome Variable

· In the seated position: the peak systolic velocity (cm/s) in the popliteal vein of the casted limb compared to the non-casted limb at 50 minutes as assessed by ultrasonography (USS).

Secondary Outcome Variables

The secondary outcome variables will be peak systolic velocity, mean flow velocity (cm/s), vein diameter (mm), and total volume flow (L/s) in the popliteal vein of casted versus non-casted limb at the following time points, as assessed by Ultrasound Sonography (USS).  

· 30 minutes: immediately prior to starting the IPC device

· 50 minutes: after the IPC device has been running for 10 minutes
and peak systolic velocity (cm/s), mean flow velocity (cm/s), vein diameter (mm) and total flow volume (L/s) in the popliteal vein of the casted and non-casted limb at 30 minutes compared to baseline as assessed by USS.
Participants will be asked to assess the comfort of the device in cast and out of cast on a 100mm visual analogue scale.
Study design
A randomised, of legs within individual participants, controlled trial comparing the effect of a fibreglass cast on the lower limb haemodynamics of the Impulse Intermittent Pneumatic Compression device.
Study subjects
Volunteers:
24 healthy adult participants with no history of arterial or venous insufficiency, peripheral neuropathy, vasculitis or deep vein thrombosis.
Inclusion criteria:
· Aged between 18 to 65 years
· Able to provide informed consent
Exclusion criteria:

· History of previous or current deep vein thrombosis
· Pregnancy  (this may alter lower limb venous return from compression at the level of the iliac vein)

· Any hyper-coagulable disorders including history of cancer other than basal cell carcinoma of the skin, non-invasive basal cell carcinoma of the skin

· History or clinical features of peripheral vascular disease (including arterial and venous insufficiency), or other lower limb abnormalities, such as peripheral neuropathy, scleroderma, lymphoedema, or joint deformity from inflammatory arthritis
· Abnormal clinical examination of the lower limbs, which may indicate one of the above mentioned exclusion medical conditions. (i.e. such as the presence of ischemic ulceration)
Study Procedures

Volunteers will attend the MRINZ offices for a pre-assessment visit and written informed consent.  A basic medical history and demographic data will be documented, and height and weight will be measured.  The study researcher will examine the lower limb for evidence of arterial or venous insufficiency and peripheral neuropathy.  
After the initial assessment, enrolled subjects will be given an appointment to attend the Ultrasound Laboratory at Pacific Radiology Lower Hutt, for the clinical testing.  Participants will be requested to refrain from under-taking any strenuous physical exercise, such as running, rowing or cycling, within the prior 24 hour period.  Light to moderate physical activity, such as walking or swimming is considered acceptable prior to the appointment.
Participants will be requested to sit feet dependent for 10 minutes to allow equilibration of venous flow. Baseline USS measurements will be done. An IPC device will be placed on both feet and participants will be randomised to have a fibreglass cast placed over the IPC device on either their left or right leg.

USS measurements of bilateral popliteal vein blood flow will be done at the following times (All USS measures will be done on the left leg first, regardless of which is randomised to the cast, and will be undertaken twice for each measure – the mean of both measures will be used for statistical analysis).
· Baseline (Time 0)

· 30 minutes: 

· 50 minutes: after the IPC device has been running for 10 minutes continuously

After obtaining the final measure at 50 minutes, the study will be deemed to have been completed. At the end of the study the cast and IPC devices will be removed. Participants will be asked to assess the comfort of the IPC within the cast on a 100mm visual analog scale.
Statistical Methods

Based on a paired SD for peak systolic velocity of 6.8 cm/s with an IPC (outside of a fiberglass cast) used in a previous haemodynamic study5, a sample size of 24 has 90% power with an alpha of 5% to detect a paired difference of 4.8 cm/s in peak systolic velocity. (The mean peak systolic velocity in the seated position after 20 minutes from previous studies was 5.3 cm/s, increasing to 20.1 cm/s with an IPC device, representing a 3.8-fold increase from baseline).

Paired t-tests will compare the outcome variables (the mean of two readings) for the casted limb versus the non-casted limb, at each time point separately, and also for the change from baseline. A mixed linear model will be used to estimate the overall difference between the two interventions, the effect of time, and whether there was an interaction between the interventions and the effect of time. 
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