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Abstract
Severe forms of chronic venous insuf-

ficiency and lymphedema require strong
compression-pressure, which exceeds the
pressure exerted by medical compression
stockings (>40 mmHg). The aim was to
investigate if patients are able to apply a
Velcro-band compression device (Circaid
Juxta Lite™) themselves with sufficient
pressure. Thirty-one patients (CEAP
C6=23, C5=5, C3=2, mixed ulcer=1)
applied Juxta Lite™ on their own legs
after a short instruction and were asked to
readjust the pressure by their subjective
feeling. Sub- bandage pressure was meas-
ured after application and 24 h later. In 30
patients without arterial occlusive disease
the median sub- bandage pressure values
on day 1 and day 2 were 44,5 mmHg (IQR
42-48), and 46 mmHg (IQR 44-48,25)
respectively. One patient with an arterial-
venous leg ulcer showed pressures of 34
and 36 mmHg. All measured pressure val-
ues corresponded to the pursued target
range, demonstrating that adequate self
application of Velcro bands is feasible and
that patents can maintain this pressure by
re-adjustment.

Introduction
Compression therapy is still the most

important basic treatment modality for
phlebological and lymphological diseases,
mainly performed with medical compres-
sion stockings or with bandages. 

Compression stockings are available in
different compression classes, which are
categorized following the German RAL
regulation into pressure class I (18-21
mmHg), class II (23-32 mmHg), class III
(34-46 mmHg) and class IV (more than 49

mmHg).1 Following an analysis from Horst
Gerlach 93% of compression stockings pre-
scribed in Germany belong to class II, very
few to class III and never to class IV.2 In
France, most of prescriptions are stockings
in a pressure range of lower than 20 mmHg,
which is sufficient for patients with sympto-
matic varicose veins.3

With higher compression pressure,
there is a decreasing compliance of wearing
the stockings in daily practice. Especially
elder patients need nursing service for don-
ning the stockings in the morning and for
doffing them in the evening, which is cer-
tainly not cost-effective.

More severe forms of chronic venous
insufficiency (C4-C6) and lymphedema
need bandages with higher pressures.

Compression bandages can be differ-
entiated into elastic bandages (maximal
extensibility >100%) and inelastic materi-
als (maximal stretch <100%). Modern
multicomponent bandages act like inelas-
tic bandages, due to the friction between
the layers and to the use of adhesive sur-
faces.4

Various investigations have shown, that
in the upright position pressures on the leg
are required, which exceed 60 mmHg to
narrow the veins and to achieve a hemody-
namic effect regarding a reduction of
venous reflux and of ambulatory venous
hypertension.5,6

Such high pressures can only be achieved
by using inelastic material. Inelastic material,
applied with a resting pressure of 50 mmHg
induces an increase of compression pressure
by more than 10 mmHg by standing up and
pressure peaks over 70 mmHg during walk-
ing. This can mainly be explained by the
increase of leg diameter and of the consisten-
cy of the muscles.7

Therefore, such strong pressure bandag-
es are used for treating severe forms of
chronic venous insufficiency and for the ini-
tial phase of lymphedema.

There are two main disadvantages of
such bandages: proper application8 and
pressure loss.9

Inelastic bandages using Velcro hook
and loop fastener (Figure 1), which can be
applied by the patients themselves and can
be readjusted, could solve these problems.

Aim of this paper is assessing if patients
are able to apply inelastic Velcro devices
themselves and if the pressure can be main-
tained by self-adaptation. 

Materials and Methods
Patients

In a total of 31 patients (13 men and 18
women, age between 40 und 81 years, mean

age 65.5 years) interface pressure was
measured under Velcro devices (Juxta
LiteTM), which had been self-applied after
short demonstration: 23 patients had a
venous ulcer (CEAP C 6), in 5 the ulcer was
healed (CEAP C5), 2 suffered from venous
edema (CEAP C3) and one patient had a
mixed arterial-venous ulcer. 

All patients had experience with previ-
ous compression bandages (Rosidal sys©),
partly also with compression stockings.

Application of Juxta Lite™ 
After theoretical information, a fitting

model of Juxta LiteTM was selected and
patients were invited to apply these models
to their own legs where the pressure was
measured. Patients were asked to leave the
Velcro bands overnight unless it was painful
and to readjust them when needed. They
were told that the pressure should be tight
but not painful. In case of doubt they should
measure the pressure using the measuring
card or to stretch more the bands if they
would be too loose or to loosen them if they
would be too tight. After 24 h patients were
invited to come back and the pressure was
checked again.

Measurement of compression pressure
This was done using Picopress®

(MicrolabItalia, Padua, Italy), which had
been attached to the B1 point (transition of
the tendinous to the muscular part of the
medial gastrocnemius muscle) and stayed
there up to the second measurement after 24
hours.10
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Results
The median pressure values at day 1

after self-application of the Velcro device
was 44.5 mmHg (IQR 42-48) and 46 mmHg
(IQR 44-48,25) after 24 h (Figure 2).

The slightly higher values after 24 h can
be explained by the re-adjustment by the
patients. No patient removed the compres-
sion overnight.

The patient with the mixed arterial-
venous ulcer was instructed to use the
measuring card and to avoid pressures high-
er than 40 mmHg.11 He applied the system
with a pressure of 34 mmHg, which was
comfortable for him. There were no prob-
lems during the night and he came back
with a pressure readjusted to 36 mmHg on
the next day.

Discussion
In a consensus conference on compres-

sion bandages the following pressure ranges
were defined (Table 1).4

Various investigations have demonstrat-
ed that inelastic compression in a range of
more than 40 mmHg has more intensive
effects on the venous hemodynamics in
patients without arterial occlusions.12-14 In
contrast to elastic material these pressures
are well tolerated as firm, but not painful.

An essential drawback of inelastic
bandages is the fact that application needs
to be learned and trained, and that most
bandages are applied with too low pressure.

K. Protz and coworkers have shown
that in training courses 424 out of 551 band-
ages (77%) were applied too loosely (medi-
an pressure around 30 mmHg), and that
only 51 (10%) reached the required target
range of 50-60 mmHg.8 Similar results were
also reported in a study from Denmark.15

As shown in the presented study,
patients can self-apply Velcro bandages in
the Juxta-Fit™ firm pressure range after
short instruction. These findings agree with
a previous study in which median pressures
of 53 mmHg (IQR 39-59) were measured if

Juxta fit was applied by trained staff, and 52
mmHg IQR (46-61), if patients did it 2 h
later themselves.16

The reported results also demonstrate
that the pressures are maintained by self-
readjustment. This contrasts with inelastic
bandages which are losing pressure consid-
erably already after some hours. This fact
also explains the more pronounced edema
reduction of Velcro-devices versus inelastic
bandages in lymphedema patients.17

Only few studies are available up to
now concerning the clinical efficacy of
Velcro systems.18

The presented study should show that
self-management using such devices is fea-
sible and promising.

Conclusions
Velcro-bands, which are new on the

European market, provide two advantages
in comparison with compression bandages:
- They can be self applied by the patients

revealing an inelastic compression which
Figure 1. The non elastic adjustable com-
pression wrap device.

Figure 2. Pressures under Juxta fit in 30 patients without arterial problems.

Table 1. Classification of compression
bandages.4

Resting pressure                     Description
at B1 (mm Hg)                                   

<20                                                                   Mild
20-40                                                            Moderate
40-60                                                               Strong
>60                                                             Very strong
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is more effective compared to an inelas-
tic bandage applied by medical staff. The
instructed patient feels the pressure
range he needs. This pressure can addi-
tionally be checked by the pressure
measuring aid.

- When the system loses pressure, this
can be readjusted using the pressure
card or just by patient`s feeling. This
contrasts with conventional bandages
showing a considerable pressure loss in
short time so that they need to be
renewed. 
The Velcro-system is an ideal instru-

ment for self-management, which can
decease nursing costs as this was demon-
strated in a recommendation from the
British health authorities NICE.19
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