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ABSTRACT

Objective: To demonstrate the effect of a newly
developed device, the Muscle Pump Activator, on
venous flow velocity of the lower limbs.
Design: Prospective study.
Setting: Tertiary-care teaching hospital.
Subjects:A group of 30 healthy volunteers.
Interventions: The Muscle Pump Activator is a self-
activated pedal device for use in the sitting position.
Venous flow velocity was measured by duplex examina-
tion of the femoral vein at rest and during activation by
the subject of the device. Subjective reports were also
collected.
Results:Venous flow velocity increased from 13.3 (SD
2.4) cm/s at rest to a maximum of 70.3 (SD 14.4) cm/s
during 15 s of pedalling (p<0.01). This represents an
increase in flow of 439 (SD 12.4)%. Ease of use and
comfort of the device were reported by all the
volunteers.
Conclusions:This Muscle Pump Activator significantly
improves venous flow velocity and holds promise as a
useful adjunctive modality for the prevention of post-
operative deep vein thrombosis. It is easy to use and well
tolerated. Studies are now needed in clincial settings
with large groups of patients.
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Introduction

Deep vein thrombosis (DVT) is a serious complication
of lengthy surgical procedures. The risk is also high in
the immediate postoperative period and continues even
when the patient is partially ambulant [1–4]. It is often
aggravated by the common practice of having post-
operative patients sit in a chair near the bed, usually
without moving. Venous stasis is probably the major
predisposing factor. Despite the introduction of numer-
ous preventative methods, such as anticoagulants, elastic
support, intermittent pneumatic compression and elec-
trical stimulation [5–8], DVT and its sequela, pulmonary
embolism continue to plague patients and clinicians.

We present a simple new antivenostatic device
developed by us, the Muscle Pump Activator (MPA)*
(Mego-Afek, Israel), designed to accelerate venous flow
return. We believe its use in the early postoperative days
can minimise the development of DVT.

Materials and Methods

The MPA is a simple pedal device used in the sitting
position (Fig. 1). The pedals are activated by the patient,
and placement of the device is adjusted individually.
Pressing down on one pedal automatically elevates the
other; the patient determines both the height of the pedal
and the speed of movement.

We tested the MPA on 30 normal, healthy volunteers,
all of whom were medical clerks (four men, mean age
47.6 years, and 26 women, mean age 48.3 years).
Venous flow velocity was measured by duplex ultra-
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sonography(ATL-3000-HDI) in the common femoral
vein at rest, immediately after starting pedalling and
continuously during activation of the device. All
measurementswere made in the sitting position.
Maximal flow velocity and the time takento reachthis
velocity were noted. After reachingthis velocity, the
volunteerscontinuedto pedal for a further minute and
then rested.The volunteerswere questionedregarding
easeof use,leg achingor crampsandotherobservations.

Resultsaregiven asthe meanandstandarddeviation
(SD). Student’s t-test was used to detect differences
betweenthe velocity at rest and after activation. A p
valueof <0.05wasconsideredsignificant.

Results

Meanvenousflow velocity increasedfrom 13.3(SD2.4)
cm/sat restto amaximumof 70.3(SD12.4)cm/sduring
activation of the device (p<0.01) (Table 1, Fig. 2).
Maximal velocity was reachedat a meanof 3 s after
pedallingwas startedand representeda mean439 (SD
12.4)%increasein flow velocity.

All volunteersreportedeaseof use. There were no
adverseside-effects,suchasleg achingor cramps.

Fig. 1. Patientusingthe musclepumpactivator.

Table 1. Venousflow velocities(cm/s) at rest and after 15 s of the
MPA

Volunteer Venous
flow

Maximal
venousflow

% Velocity
augmentation

velocity at
rest

velocity while
usingMPA

(cm/s) (cm/s)

1 15.7 70.3 348
2 11.2 104 829
3 18.7 97.3 420
4 13.5 80.8 499
5 15 87.5 483
6 18 74.2 312
7 11 69.2 529
8 12 54.6 355
9 11.5 53.1 362

10 12 54.1 351
11 12 49.6 313
12 11 72.2 556
13 9 67.7 652
14 13 54.6 320
15 16.5 60.7 268
16 13 67.7 421
17 13.1 78.2 497
18 14.5 96.1 563
19 18 80.3 346
20 15.3 77.0 403
21 13.6 71.7 427
22 11.6 48.8 321
23 9.9 66.1 568
24 10.2 54.9 438
25 14 58.4 317
26 11.9 86.3 625
27 14.9 77.2 418
28 13 71.3 448
29 11.5 60.4 425
30 14.7 65.7 347
Mean(SD) 31.31(2.45) 70.33(14.42) 439 (124)
p value <0.01
(restvs. maximal)

Fig. 2. Venousflow velocity augmentationas recordedby duplex
examinationof the common femoral vein during activation of the
device.Arrows - restandlater MPA initiation.
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Discussion

This studyindicatesthat theMPA significantlyincreases
venousflow velocity in healthyvolunteers.

This may have significant potential benefits for
patients undergoing surgery, in whom postoperative
DVT is still a major complication.Patientsat risk of
developingDVT are those undergoinglengthy opera-
tionssuchasneurosurgeryor orthopaedicsurgery,where
a very high incidenceof DVT has been found using
various types of diagnostic examinations [1,3,5,6].
Although duration of surgery itself is a major risk
factor for the developmentof DVT, the immediate
postoperativeperiod is no less important, in spite of
earlyambulationandtheuseof antiembolicstockingsor
anticoagulants.

This device may be of important benefit as an
additional modality for the preventionof DVT in the
immediatepostoperativeandearlyambulatoryperiod.It
hasthedoubleadvantageof counteractingvenousstasis,
probablythemajorunderlyingfactorof DVT, while not
inducing fatigue.We found that the mild extensionand
contractionof the legs during pedalling activated the
muscle pump of the leg, thereby acceleratingvenous
flow velocity. The volunteersfound the deviceeasyto
useandreportedno side-effects.

AlthoughtheMPA wasdesignedfor thepreventionof
DVT, it may also have a place in the treatmentof
patientswith chronic venousinsufficiencyusing elastic
supportwho are unableto walk owing to concomitant
joint or cardiacdiasease.Thesimpledesignandlow cost
of the devicewill contributeto its widespreaduse.

In conclusion, the new Muscle Pump Activator
significantly improves flow velocity of the femoral
vein in healthy individuals. In addition, it is well
toleratedand easy to use and thereforewe anticipate
that patientswould be able to usethis deviceproperly.
Further investigations in clinical settings are now
requiredto verify its potentialin postoperativepatients.
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