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A
n estim

ated 330,000 people in the U
nited S

tates 
have postthrom

botic syndrom
e (P

TS) 1. Few
 studies 

have addressed the treatm
ent of P

TS 
2. A 2003 

C
ochrane R

eview
 exam

ined available data regarding 
treatm

ent 
of 

P
TS 

w
ith 

com
pression 

stockings 
or 

m
echanical 

devices 
(interm

ittent 
pneum

atic  
com

pression units) 
3. The authors report that there 

m
ay be som

e benefit to the m
echanical device at 

higher pressures in treating P
TS though the trialw

as 
too sm

all and of too short a duration to draw
 strong 

conclusions. In regards to the EC
S

, the authors do 
not support, on basis of available evidence, treatm

ent 
of P

TS w
ith EC

S
. R

ecently, a portable m
echanical 

device has been show
n to have a beneficial effect on 

the sym
ptom

s of P
TS 2. H

ow
ever, w

ith only 32 patients 
enrolled, all of them

 w
ith severe postthrom

botic 
syndrom

e, and follow
-up on treatm

ent only having 
been 2 m

onths, the study has been interpreted as too 
sm

all, too short and too patient-selective to w
arrant 

advocating large-scale introduction of this device4. 
W

ith few
 validated treatm

ent options for P
TS

, further 
research and investigation is w

arranted given its 
significant m

orbidity. 

A
t the end of the study period 4 (33%

) subjects had a 
decreased calf circum

ference. O
ptim

al intensity w
as 

found to be a range, w
ith m

ost of the subjects w
ho had

clinical success using an average intensity of 20-40.

O
f the five sym

ptom
s that m

ake up the baseline Villalta
score, only pain appeared to have a significant 
association w

ith clinical success; all 5 subjects w
ho 

reported m
oderate pain had a clinical success, along

w
ith 2 of the 3 patients w

ho reported a severe pain 
level (p=0.02). A

ll 3 subjects w
ith m

oderate or severe 
edem

a had clinical success, along w
ith 5 of 7 subjects 

w
ith 

m
oderate 

to 
severe 

cram
ps. 

N
o 

significant 
associations w

ith clinical success w
ere found for other

potential predictors of success (sym
ptom

 severity, 
body m

ass index, and calf circum
ference).  H

ow
ever, 

for all subjects sym
ptom

 severity w
as found to be 

correlated w
ith intensity (R

ho=0.5, p=0.095) and calf 
circum

ference at baseline w
as strongly correlated w

ith
 intensity (R

ho=0.7, p=0.07).  
The VeinoPlus ®

 electrical stim
ulation device appears 

to im
prove sym

ptom
s and Q

O
L for patients w

ith PTS. 
A

lthough 
this 

study 
did 

not 
yield 

statistically 
significant results, given its sm

all sam
ple size, it 

provides the rationale and details needed for a larger
trial.  These initial findings are of clinical significance,
as there are few

 treatm
ents for patients w

ith P
TS

.
Veinoplus ®

 is easy to use, sm
all and portable, and

had m
inim

al disruptions in everyday life for m
ost

subjects. 
 

Elastic 
com

pression 
stockings 

and
com

pression pum
ps could still be used in addition to

using the Veinoplus ®.    

W
ith the com

pletion of this pilot study, w
e w

ill be
starting a phase 3 trial of the VeinoPlus ®

 device.
This study w

ill have a sam
ple size of 60 subjects. It

w
ill be a random

ized, placebo controlled, and double-
blinded trial. For m

ore inform
ation, or if you are

interested in becom
ing a study site, please contact

sm
oll@

m
ed.unc.edu.
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After using the device for eight w
eeks, 7 out of 12

patients 
(58%

) 
had 

clinical 
success. 

Eighty-three 
percent (10) of subjects increased their Q

O
L score,

w
hile 75%

 (9) increased their sym
ptom

 specific score.
The Villalta score im

proved in 67%
 of subjects, w

ith a
m

edian decrease of tw
o points.  

Statistical A
nalysis

S
everity of condition w

as m
easured by the V

illalta 
scale, w

here increased scores indicate increased 
severity. The questionnaire produced tw

o sum
m

ary 
scores based on venous sym

ptom
s and quality 

of life. The W
ilcoxonR

ank S
um

 test w
as used to 

com
pare intensity levels.

D
evice

The Veinoplus device 
electrically 

stim
ulates 

leg m
uscles via m

otor 
nerves, 

causing 
calf 

m
uscle 

contractions 
w

hich facilitates venous 
blood return from

 the 
legs. The sm

all battery 
operated 

device 
uses 

tw
o electrode pads that 

deliver low
 quantities of

electrical energy for 20
m

inutes per treatm
ent 

w
ith 

a 
user 

input, 
variable intensity.

1. Estim
ate the "clinical success" of the device, defined

    by m
oderate im

provem
ent of sym

ptom
s, and an 

    interest to continue using the device.
2. Estim

ate im
provem

ent in quality of life and objective 
    findings of postthrom

botic syndrom
e (villalta scale).

3. Estim
ate the optim

al electrical stim
ulation intensity 

    that has the largest benefit for relief of sym
ptom

s.
4. C

om
pute inform

ation needed to pow
er a future 

    study.

Patient D
ata C

ollection
Tw

elve subjects w
ith postthrom

botic syndrom
e w

ere  
given a Veinoplusdevice to use for 2 m

onths as they 
saw

 fit and record their experience.

M
easurem

ents
V

illalta scale: : grades severity, from
 0 to 3, of each 

of five sym
ptom

s (pain, cram
ps, heaviness, pruritus, 

paraesthesia) and six signs (edem
a, skin induration, 

hyperpigm
entation, venous ectasia, redness, pain 

during calf com
pression)

V
EIN

ES
-Q

O
L/S

ym
 questionnaire: specific for patients

 w
ith deep vein throm

bosis
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