
In the US, DVTs are a leading cause of preventable hospital death, 
affecting 350,000-900,000 patients and an estimated 60,000-100,000 
annual deaths.1,2 DVTs are the fifth most common reason for hospital 
readmission, the third most frequent complication of total joint 
replacement (TJR), and are associated with an estimated annual cost 
of $10 billion.3

DVT prophylaxis in patients with limited mobility includes the use of 
anticoagulant medications and mechanical compression of the lower 
limbs. For effective DVT prophylaxis using mechanical compression, 
enhanced blood flow in the common femoral vein of at least three 
times over baseline and a short rise time to peak flow are 
particularly important.4
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Demonstrate that the use of the novel non-pneumatic Movement 
and Compressions System (MAC SystemTM) by RF Health can result in 
clinically meaningful increases in peak flow velocity and rise time to 
peak flow as measured at the common femoral vein by Doppler 
ultrasound in subjects with varied leg sizes. 

• Volunteer participants were recruited from the Indianapolis, IN 
geographical area. 

• 20 participants were successfully consented for data analysis. 
• Leg size measurements were taken using a non-contact leg 

measurement device, the LEGREADER XT5 by Sigvaris (Figure 1).  

• The MAC System was applied to the thickest part of the right calf. 

• Doppler ultrasound was used to measure (1a) peak blood flow 
velocity and (1b) rise time to peak flow. All Doppler ultrasound 
measurements were obtained by a vascular certified ultrasound 
technician.  

Participants were successfully recruited (N=20) among varied ages, 
genders, BMIs, and leg sizes. 

Aim 1a. The use of the MAC System was associated with a mean peak 
flow velocity over baseline of 4.3, which achieved the goal of at least
a three times increase. 

Aim 1b. In 100% of the measurements, the MAC System had a rise 
time to peak flow of <1.0 seconds, with a mean of 0.54 seconds and 
low variability (SD=0.09 seconds), thus achieving the overall goal.  

Aim 2. No differences were found in either peak flow velocity or rise 
time to peak between BMI groups.

• The MAC System achieved at least a three times increase in peak 
flow velocity over baseline across all BMI groups in a range of calf 
sizes from 30.8-54.1 cm.

• Although not significant, peak flow velocity trended up as BMI 
increased (38.3cm/sec-40.5cm/sec-52.7cm/sec).  

• A significantly higher peak flow velocity over baseline in the 30+ 
BMI group was identified as compared to the other 2 BMI groups. 
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Results (N=20)

Aims

Aim 1. Is the use of the MAC System associated with (1a) at least 
three times increase in peak flow velocity and (1b) rapid rise time 
to peak flow (<1 sec) at the common femoral vein as measured by 
Doppler ultrasound?

Aim 2. Do peak flow velocity and rise time to peak differ among 
subjects based on body mass index (BMI)?

Participant Demographics (N=20)
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A significant 
difference was 
found in peak 
flow velocity over 
baseline by BMI 
group.

Areas for Future Study

• Although not significant, peak flow velocity trended up as BMI 
increased (38.3cm/sec-40.5cm/sec-52.7cm/sec). Thus, studies to 
better understand the reasons for higher peak flow velocity and 
peak flow velocity over baseline in the 30+ BMI group may be worth 
pursuing.

• Future studies should purposefully sample for subjects with a BMI of 
18.5 or less to validate blood flow performance over baseline.  

• Given the importance of mobility in DVT prophylaxis, especially in 
acute care, comparative effectiveness5 studies on blood flow 
performance among the currently used intermittent pneumatic 
compression devices are needed. 

• Peak flow velocity over baseline was significantly higher in the 30+ 
BMI group as compared to BMI groups 18.5-24.9 and 25-29.9.

• There was no difference in peak flow velocity over baseline 
between BMI groups 18.5-24.9 and 25-29.9.

Figure 1: Sigvaris XT5 LEGREADER
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The mean rise time to peak was 
0.54 seconds and SD .09 seconds. 

The rise time to peak was 0.5 
seconds for the majority (82%) of 
the participants, with a range of 
.25-1 seconds. 

The overall mean peak flow 
velocity was 44.9 cm/sec, with a 
range of 23.2-81.5.

The overall mean increase in 
peak flow velocity over baseline 
was 4.3 with a range of 2.7-8.1. 

Figure 2: RF Health MAC System 
Doppler ultrasound blood flow curve

The MAC System achieved 
three times increase or 
greater in peak flow 
velocity over baseline in 
all BMI groups.

• The increase in peak flow velocity over baseline for the smallest  
calf (30.8) was 3.7 and the largest calf (54.1) was 4.6.


