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Rationale

There is a major burden of Venous Thromboembolism (VTE) in terms of incidence, acute morbidity including hospital admission, mortality and long term disability1.  The main opportunity in reducing burden is to implement prophylactic measures in high risk situations.  While hospital-based preventive measures are recommended for standard use2, the majority of cases of VTE are unrelated to hospital admission3,4.  As a result the greatest potential exists with the recognition of common at risk situations in the community and development of effective and safe preventive measures.  New Zealand data in Healy et al4 reported that prolonged work and computer- related immobility is associated with an increased likelihood of developing VTE (odds ratio 2.8) a situation for which no evidence-based recommendations for prophylaxis exist.  Developing effective measures to reduce the risk in this specific situation may have the potential to significantly reduce the burden of VTE in New Zealand.
Objective

Primary Outcome variable

The difference in Peak systolic velocity (cm/s) in the popliteal vein between the leg using the dome-mobilised device and the immobile leg adjusted for baseline flow at 20 minutes (after the second period of use).   
Secondary Outcome Variables

Peak systolic flow velocity (cm/s), mean flow velocity (cm/s), vein diameter (mm), and total volume flow (L/s) in the popliteal vein of both the dome-mobilised and immobile leg  at the time points in the below graphic.

Study design

A randomised, of legs within individual participants, controlled trial comparing seated lower limb haemodynamic effects of a novel dome device.  
Volunteers:

10 healthy adult participants.

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)

· 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

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 participants will be given an appointment to attend the Ultrasound Laboratory at Pacific Radiology Lower Hutt, for the clinical testing.  

On arrival, participants will be asked if there have been any changes in their health status, and undergo a brief lower limb clinical examination, to ensure they are still eligible to continue with the trial.  They will then be randomised to use the dome device with either their left foot or their right foot, while the non-randomised foot remains immobile.
Participants will sit in a standard chair for a total of approximately 25 minutes, with both feet flat on a platform.  The height of the platform will be adjusted so that the participant’s femur is horizontal to the ground. An angle of 120 degrees between the femur and the tibia of both legs will be determined using a goniometer and this angle will be maintained throughout the clinical measurements. After the 10 minute USS, the randomised mobilising foot will be placed on the dome device.
Seated periods, foot exercise periods and ultrasound (USS) measures will be performed as per the timeline below.
The ‘exercise’ required of the participant will be for them to flex and extend the sole of their randomised foot slowly over the dome device for 60 seconds while ultrasound measurements are taken of the peak systolic velocity, at the same time  keeping the control leg as still as possible. Following this, ultrasound measurements will be taken of the immobile leg. All measurements will be recorded as the mean of two readings.
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Study Power

We anticipate that use of the dome device will achieve a performance similar to that of the Micro-mobile foot compression device used in a previous study5. The Micro-mobile device achieved a change from baseline blood flows in an immobile limb of about 15cm/s. This study is designed to assess whether the dome device can achieve a change in blood flow that is within 5cm/s of the lower flow limit for micro-mobile compression device.

Using a paired SD of 7.49cm/s for the paired change from baseline 60 minute peak systolic flow, as seen in the micro-mobile study, a sample size of 10 participants has at least 90% power with a one sided alpha of 5% to rule out a difference from baseline of less than 8cm/s.
Statistical analysis:

The primary analysis of the primary outcome variable will be a mixed linear model comparing the peak systolic blood flow between legs adjusted for baseline flow as a co-variate. For exploratory purposes paired t-tests will compare the outcome variables for the mobile and immobile leg at each time point separately, and also for the change from baseline.  For the primary outcome variable analysis P=0.05 will be used to assess statistical significance. No adjustment for multiple statistical testing will be used for the secondary outcome variables and analyses.
A mixed linear model will be used to estimate the overall difference between the two interventions, the effect of time, and whether there is an interaction between interventions and the effect of time.  
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