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Summary: The aim of the study was to compare the cffectiveness of medical
compression stockings, which require no special fitting technique, with that
of low-elasticity bandages, in patients with venous leg ulcers.

Study design and patients: A prospective study with a total of 50 ambulant
patients with leg ulcers, who were randomly divided into two treatment-groups:
25 patients were treated with strong compression bandages made from short-
stretch material (Rosidal-K) and 25 patients were treated with medical com-
pression stockings (SIGVARIS® Thrombo and, over these, Sigvaris-S03%® calf
stocking). In vicw of the statistically significant lower mean age and the signif-
icantly longer duration of the ulcers in the Sigvaris group, the two groups were
comparable with one another only with certain limitations. Local treatment
of the ulcers consisted of non-adherent, absorbent dressings (VIiwin®), over
which a foam-rubber pad, individually modeled to size, was placed. Complete
healing of the ulcer within 3 months was set as the end-point of the study.

Methods: The following parameters were measurcd: arca of the ulcer, com-
pression pressurc, transcutaneous oxygen pressure and laser Doppler flux at
the margin of the ulcer before and after 3 minutes of arterial blockade, venous
volume and venous filling index by mcans of air-plcthysmography (APG)
without and with compression.

Results: After 3 months 21 patients (84%) in the Sigvaris group and 13 (52%)
in the Rosidal group werce cured. This statistically significant difference can be
partly explained by the better baseline conditions in the group that wore stock-
ings. Animportant advantage of the stockings, comparcd with the short-stretch
bandages, is thc maintenance of adequate compression throughout the day.

Conclusion: In patients who are both willing and able to be cooperative, the
treatment of venous ulcers with medical compression stockings can be an

effective measure. Wien. med. Wschr, 1994; 144:242-249
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According to traditional medical in-
struction, the use of medical compres-
sion stockings is indicated only after
the leg ulcers have healed, but not
while they are in the florid stage. Even
thc manuofacturers of medical compres-
sion stockings state in their product
information that compression stock-
ings are contraindicated in the pre-
sence of leg ulcers. On the other hand,
Cornu-Thenard et al. (5) and Amcri-
can authors (10, 13) report very satis-
factory cure rates for ulcers under com-
presston-stocking therapy. For a great
number of patients this type of therapy
would represent a considerably simpli-
ficd form of trcatment.

Animportant problemin the treatment
of venous leg ulcers from which, ac-
cording to epidemiological studies,
about 1% of the adult population suf-
fers (12) is that although the majority of
these ulcers can be cured with good
compression therapy, the treatment as
usually carried out by the patient him-
self is often completely inadequate.
A wellfitted medical compression
stocking, on the other hand, would
guarantee the patient a consistent
quality of compression and would
make him independent of his variable
degree of skill in putting on a com-
pression bandage himself.

The aim of the present study was to
investigate the efficacy of treatment
with medical compression stockings
in paticnts with venous leg ulcers and
to compare the results with those of a
conventional compression method.

Patients

Fifty-nine patients with venous vlcers
who were attending our Qut-Patient
Department were included in the
study, with their agreement.

A condition for inclusion in the study
was the presence of venous refluxes,
detected by means of directional
Doppler ultrasound probe through
superficialand/ordeepveinsof the leg.
An ankle-arm pressure index (Doppler
ultrasound) below 0.8 was a criterion
for exclusion from the study.

Healing of the ulcer within a 3-month
period of observation was established
as the decisive end-point of the study.

The randomization of the patients into
2 treatment-groups was madc accord-
ing to the first letier of the last name:



Patients with the first lctiers from
A to M were allocated to the «Rosidal
group» and those with the first letters
N 1o Z to the «Sigvaris group». In the
Rosidal group 3 patients who rcfused
the repeated measurements dropped
out of the study, and in the Sigvaris
group there were 6 drop-outs due 1o
their inabilily to put on their stockings.
Thus in each group there remaincd 25
patients, who werc cxamined at weekly
intervals for 12 weeks.

The decisive parameters in the two
groups of patients are presented in
Table 1.

Due to the statistically significant dif-
fcrences in the parameters marked
with an asterisk (*) in Table T {(Chi-
square analysis), thc randomization
has to be considered unsatisfactory.

Methods

1. Bandage and compression

The ulcers were cleaned with a phys-
iological saline solution and covered
with a non-adherent, absorbent wound-
bandage (Vliwin®, Rauscher). Irre-
spective of the extent and the appcar-
ance of the ulcers, any different local
therapy was deliberately avoided.

This bandage was covered with a foam-
rubber pad (Komprex®, Lohmann). To
fix this local bandage, an anti-throm-
bosis prophylactic stocking (Thrombo
of Ganzoni) was used in the Sigvaris
group and a thin roll of synthetic ex-
panded plastic (Haftan, Rauscher) in
the Rosidal group.

The patients in the Sigvaris group were
given an adapted Sigvaris-503 calf
stocking A—D (Ganzoni) and were in-
structed to pull this over the throm-
bosis stocking every morning. In the
evening the Sigvaris-503 stocking was
taken off by the patient, whereas the
local ulcer bandage and thc anti-
thrombosis stocking remained on the
leg day and night. In the case of heavy
secretion the bandage was changed in
the Out-Patient Department.

In the Rosidal group a Rosidal-K
bandage (Lohmann, short-stretch
bandage, 10 cm wide and 2.5 m long)
was put on by an experienced nurse.
Hcre, too, in the case of heavy secre-
tion from the ulcer, the paticnt was
offered a change of bandage in the
Out-Patient Department.

In both groups an obligatory change
of bandage was carried out at weekly
intervals in the Ount-Patient Depart-
ment.

2. Measurement
of compression pressure

The compression of the stockings and
the bandages was measured at a point
in the middle of the calf by means of an
air-filled pressure probe (Talley 1nstru-
ments, Great Britain). In several cases
this probe was lcft on the leg for a
few days.

3. Air plethysmography (APG)

Using an air-plethysmograph (ACI
Medical, USA) (3), changes in the
blood volume in the lower leg were

measured in the standing position,
with and without compression.

In this study t(he «venous volume»
(VV) and the venous filling index
(VFI)were evaluated. VVisdefined as
the increase in volume of the lower leg
that occurs on standing up after the
vetns have been completely emptied by
lying down with the legs held in vertical
position. The venous filling index
means the incrcase in volume over
time. In comparison to healthy sub-
jects, the index is raised in the presence
of venous rcfluxes due to the rapid
rctrograde venous filling on standig up.

Table I: Comparison between Sigvaris and Rosidal groups (median values, minimum to

maximum values).

Sigvaris (n = 25)  Rosidal (n = 25)

Age (ycars)* 54 (36-81) 70 (34-93)
Sex (m/f) 12/13 15/10
Left/right lcg 14/11 15/10
Area (cm?) 3.2 (0.8-10.4) 6.0 (0.8-26)
>1 ulcer 6 10

Medial localization 20 19

First appcarance/rclapse 4121 4/21

First appearance (years ago) 5(1.5-40) 15 (2-38)
Duration of ulcer (months)* 2(0.25-36) 5(0.25-36)
History of thrombosis 10 10
Varicose veins

Duration (years) 30 (2-51) 30 (2-73)
Long saphenous 12 8

Short saphenous 3 3
Magna+parva 6 8

Isolated perforantes 4 S

Earlier varicose-vein therapy (yes/no)  15/10 8/17
Refluxes (Doppler):

superficial/deep 11/17 14/15
Stemmer’s sign*

neg/pos 17/8 8/7
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Figure 1: Ulcers that were not healed in the two treatment-groups, in relation to the
duration of the treatment. After 12 weeks, 13/25 patients with Rosidal and 21/25 patients

with Sigvaris were cured.



4. 1ranscutaneous oxygen
measurement (TCpO,)

A measuring probe {(Radiomcter,
Copenhagen) was fixed on the proxi-
mal margin of the ulcer and heated up
to 44°C. Continuous measurements of
the transcutancous partial oxygen
pressurc were carried out in the resting
supine position and after 3 minutes of
arterial blockade on the distal thigh.

5. Laser-Doppler fluxmetry (LDF)

By mcans of a bipolar probe (Moore
Instruments, Great Britain) the laser-
Doppler flux was measured contin-
uously on the proximal margin of the
vlcer and simultancously on the back
of the foot with the patientin the supine
position and after 3 minutes of arterial
blockade.

Through the arterial occlusion a cor-
rection was madce for the «biological
zero». The quotient of maximum
reactive hyperemia and resting flux
was given as the reactive hyperemia
index (RHI).

6. Area of the ulcer

At weekly intervals the area of the
largest ulcer present was traced on to
a transparent sheet of papcr, from
which it was planimetrically measured.

Results

1. Healing of the ulcers

After 3 months, 21 patients (84%) in
the Sigvaris group and 13 patients
(52%) in the Rosidal group were cured.
The difference is statistically signifi-
cant (p <0.05, log-rank test). As
shown in Figure 1, after 6 weeks more
than S0% of the patients in the Sigvaris
group were cured, while in the Rosidal
group 12 weeks were needed in order
to obtain the same result.

2, Compression pressure

The results of an earlier study, ac-
cording to which compression pressurc
of 2 compression stockings worn one
over the other is cumulative (8), are
confirmed by the present study.,

The compression values measured in
the supine, sitting and standing posi-
tions, immediatcly after the stocking
has been puton, are presented in Table
I1. Withcomparable mean values in the
standing position, it can be seen that in
the lying position the Rosidal short-
stretch bandage, which is well toler-
ated by the patient even at night, exerts

cicarly I€ss pressure than theé c¢lastic
Sigvaris stocking. The considcrably
broader scatter of the values in the
Rosidal group shows that even expe-
ricnced nursing staff put the bandages
on differently.

While with the Sigvaris stockings the
compression values fell only slightly
after 1 week, the Rosidal group alrcady
showed a considerable, significant
decrcase in (he compression after
24 hours (Figures 2 and 3).

J. volume rcauctnion

As Table 111 indicates, short-stretch
bandages of the Rosidal type reducc
both the venous volunie and the venous
filling index, with comparable com-
pression, to 4 considerably more pro-
nounced cxtent than the elastic ma-
tcrial of the Sigvaris stocking. In
Figure 4 the effect of different types of
material on (the venous volume are pre-
scnted for one individual paticnt,
whereby 2 short-stretch bandages of

Table II: Compression values (mm 11g) after application of stocking/bandage (x + SD)

Thrombo + Lying Sitting Standing

Sigvaris 503

n= L6 31.1 £ 4.5 350+6.7 391 £37

after 1 week 28.2+53 28.9 £ 8.0 33259
(-9.3%) (—17.4%) (-15.8%)

Rosidal

n=21 274+ 87 33.8+13.1 38.0+£9.3

after 24 hours 156+ 4.4 213+5.6 244+ 6.6
(~43.8%)* (-36.4%)* (=35.8%)*

* Student test p <0.05
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Figure 2a: Pressure values for Thrombo stocking and Sigvaris 503 calf stocking,

worn one over the other.
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Figure 2b: Comipression pressure values after 1 week.

Figure 2: Compression pressure Throntbo and Sigvaris 503 culf stocking (n = 16):
Individual and mean values (mm Hg) of compression pressure measured in the lying,

sirting and standing positions.



e ROSMAdal type alild £ STEVaAalls STOCR-
ings were worn one over the other as
a modcl for long-stretch material.

4. Transcutaneous oxygen pressure

As shown in Table 11, after compres-
sion therapy there is a moderate, not
statistically significant increase of
the transcutancous oxygen pressurc

NAtlcs, WIHIICH 1S THOTC pHoOHoudecd 1
the Rosidal group than in the Sigvaris

group.

5. Laser-Doppler flux

The flux values in the vicinity of the
ulcers were considerably increased,
both in comparison with the flux values
in the foot and with the valucs in
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Figure 3a: Immediately after application of the banduge.
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Figure 3b: Pressure values after 24 hours.
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Figure 3: Compression pressure Rosidal (n = 21): Individual and meanvalues (imm lg)
of compression pressure measured in the lying, sitting and standing positions.

Table H1: Venous volume (VV, ml) and venous filling index (VFI, mllsec), measured
by means of APG before and after compression.

\'A% vV Diff. VFI VFI Diff.
before  after % beforc  after %
Thrombo + (69.8 118.8 -30% 8.0 53 -33.8%
Sigvaris 503 +59.3 +43.5 +3.1 +2.7
Rosidal 183.9 81.9 -55.5%* 10.6 4.0 -62.3%*
+70.0 +30.5 +5.6 +1.8

* Student test p <0.05

Table IV: Mean values * standard deviation of TCpO; (mm Hg) before and afier

treatment (44°C) n. s.

n (Sig/Ros) Sigvaris Rosidal
Before treatment 25125 33.5+22.6 242+ 20.1
After 9 weeks 7/15 3341221 42.7 £ 24.0
After 12 weeks 4/12 34.8 £ 16.9 33.8+28.3
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an earlicr study (7). The quotient of
maximum peak flux and resting flux
(RHI) was accepted as a parameter
for the «micro-circulatory blood-flow
reseve». The decisive results in the
two freatment-groups, for the cured
patients and for those who were not
cured, are presented in Table V.
Although the increase of RHI in the
group which we cured is greater than in
those paticnts who werc not cured
(58.9 and 28.5%, compared with 17
and -4.3%), the difference is not sta-
tistically significant. The lcvel of the
bascline RHI values doesnotallow any
conclusion to be drawn as to whether
the ulcers will or will not heal.

Discussion

In spitc of the poor comparability of
the wo treatment-groups, the Sigvaris
group having better chances of healing
at the start of the study (Table I), our
investigation led to a surprising result:

Through a special treatment regime
with medical compression stockings in
patients with venous vlcers, curc rates
werc achieved comparable with the
best in literature (1, 6).

Outof25 patiénts, 21(84%) were cured
after 12 weeks.

In an carlier study it was observed by
R.Stemmer that age and the period of
duration of the ulcer have no influence
on the cure rate, 50 that in the present
study the uncqual distribution of these
two factors in the two treatment-
groups should not have been of any
consequence (11). Ontheotherhand, it
is cvident and also proven in different
studies that on average large ulcers
take longer to heal than smaller ulcers.

Even though in our two groups the arca
of the ulcers was not statistically sig-
nificantly different, the Sigvaris group
does show considerably smaller base-
line arca values than the Rosidal group.

It still has to be emphasized that, con-
trary to traditional medical instruction,
medical compression stockings repre-
sent 4 very good therapeutic possibil-
ity, at least in the treatment of small
ulcers and in paticnts who are capable
of putting the stockings on by them-
sclves.

The curc rate of 52% after 12 weeks in
the Rosidal group is comparable to the
results reported by other authors (2, 9).
It has to be stressed, howcever, that the
use of a singlc Rosidal short-stretch
bandage alone is not a recommendable



Iorm OrF thcrapy. vvC USUdlly reat
venous ulcers with Fischer bandages,
whereby a 10 m long zincoxide ban-
dage is applicd, accuratcly modeled
to the shape of the leg, and over this
a 2.5 m long Rosidal-K bandage is
wrapped,

As shown by the results obtained by
means of APG, the relatively unyicld-
ing material of a short-stretch band-
age causcs a significantly more pro-
nounced reduction of the blood volume
of the leg, in comparison with the
elastic, yiclding material of the stock-
ing.

With the same compression, after the
application of a Rosidal short-stretch
bandage there is asignificantly greater
reduction of the blood volume in com-
parison with the more yiclding Sigvaris
stocking (-62% compared with—-35%).
If asecondstocking, aSigvaris-503 calf
stocking, is pulled over the first, com-
pression is practically doubled and the
volume reduced by 64% compared
with the baseline value (Figure 4).

However, when a second Rosidal
bandage is wrapped over the first, thus
doubling compression, there is only
a slight additional reduction of the
volume. This indicates that a minimal
limit-valuc of the blood volume is
reached.

The venous filling index (Table III) is
a quantitative measurc for venous re-
fluxes. It has to be emphasized that
short-stretch bandages with compa-
rable compression causc an average
reduction of 62% in reflux, while with
elastic compression stockings the
average reduction is only 34%. The
more pronounced cffect on the reduc-
tion of the venous volume and on the
venous rcfluxes with wnyielding ma-
terial can be explaincd mainly by the
fact that not only the superficial veins
but also the decp veins are narrowed.
This is an important rcason why we
prefer short-stretch bandages for
active decongestant therapy.

The chosen made of application for the
short-stretch bandages in the present
study, however, showed two decisive
disadvantages:

1. The compression mcasuregments
prove that even when experienced
persons apply the bandages, compres-
sion achieved fluctuates over a very
broad range of values.

2. With a single Rosidal bandage there
is already a considerable loss of pres-
sure after 24 hours, so that adequate
compression can no longer be guaran-
teed.

1a0iC Y. NedAcilve ayperernid inaex (irifviiidal 4nils) moieaQted and non-reaied
ulcers (x bar + SD).

Healed n before trecatment after treatment in 4 wecks
Sigvaris 13 1.93 + 1.04 2.48 £ 1.56
Rosidal 5 1.58 £ 0.80 251 x1.76
Not healed beforc treatment not healed after 12 weeks
Sigvaris 4 1.86 £ 1.11 1.78 = 0.56
Rosidal 12 2.16 = 0.82 2.53 +2.22
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Figure 4: Relation between compression pressure (hotizontal axis) and venous volime
measured by means of APG (vertical axis) in one patient. By using a Sigvaris 503 calf
stocking the venous volume of the lower leg in the standing position is reduced by 35 %.
By using a second stocking compression pressure is almost doubled and the volume is
reduced by 46%. In contrast to the yielding stocking material, a Rosidal short-stretch
bandage, which was wrapped around the leg with practically the same pressure as the
Sigvaris stocking, reduces the volume by 62%. Although a second bandage wrapped
over the first increases the compression considerably, it does not lead to any significant

additional reduction of volume.

In contrast, the pressurcs in the resting
position obtained with the Sigvaris
stockings arc in a narrower range of
values and are also only slightly re-
duced after 1 week. The decrease in
pressure, as obscrved with both types
of material, is primarily duc to the
reduction in volume of the leg and not
to any weakness of the material. This
reduction of edema, which is a desir-
ablc cffect from a therapeutic point of
view, is achieved more rapidly and
more effectively with short-stretch
bandages than with compression
stockings. With the usc of short-stretch
material, however, it is important that
when the bandage becomes slack due
to a reduction in swelling of the leg,
the compression bandage is immedi-
ately re-wrapped or at least wrapped
over, which was not the case in the
present study.

The measurements of transcutancous
oxygen pressure and of laser Doppler
flux revealed no difference in the cffi-

cacy of the two types of compression
used. The tendency towards increases
in the RHI and TCpO, was not statis-
tically significant, due to the small
number of cases studied.

Conclusion

On the basic of the results of this study,
compression stockings can be recom-
mended as primary treatment for co-
operative paticnts with venous leg
ulcers that are not too extensive. The
advantages of this type of treatment for
both doctor and patient are obvious.

In the case of severe secretion, the
dressing can bc changed at any time
and the patient may shower and ac-
tively participate in his treatment.

It must be stressed that nospecificlocal
therapy should be used and that the
vlcer should be covered only with ab-
sorbant, non-adherent dressings.
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