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Compression therapy in mixed ulcers increases
venous output and arterial perfusion

Giovanni Mosti, MD,* Maria Letizia Iabichella, MD,* and Hugo Partsch, MD,® Lucca, Italy; and
Vienna, Austria

Objectives: This study was conducted to define bandage pressures that are safe and effective in treating leg ulcers of mixed
arterial-venous etiology.

Methods: In 25 patients with mixed-etiology leg ulcers who received inelastic bandages applied with pressures from 20 to
30, 31 to 40, and 41 to 50 mm Hg, the following measurements were performed before and after bandage application to
ensure patient safety throughout the investigation: laser Doppler fluxmetry (LDF) close to the ulcer under the bandage
and at the great toe, transcutaneous oxygen pressure (TcP0,) on the dorsum of the foot, and toe pressure. Ejection
fraction (EF) of the venous pump was performed to assess efficacy on venous hemodynamics.

Results: LDF values under the bandages increased by 33% (95% confidence interval [CI], 17-48; P < .01), 28% (95% CI,
12-45; P < .05), and 10% (95% CI, -7 to 28), respectively, under the three pressure ranges applied. At toe level, a
significant decrease in flux of -20% (95% CI, —-48 to 9; P < .05) was seen when bandage pressure >41 mm Hg. Toe
pressure values and TcPo, showed a moderate increase, excluding a restriction to arterial perfusion induced by the
bandages. Inelastic bandages were highly efficient in improving venous pumping function, increasing the reduced ejection
fraction by 72% (95% CI, 50%-95%; P < .001) under pressure of 21 to 30 mm Hg and by 103% (95% CI, 70%-128%;
P < .001) at 31 to 40 mm Hg.

Conclusions: In patients with mixed ulceration, an ankle-brachial pressure index >0.5 and an absolute ankle pressure of
>60 mm Hg, inelastic compression of up to 40 mm Hg does not impede arterial perfusion but may lead to a
normalization of the highly reduced venous pumping function. Such bandages are therefore recommended in combina-
tion with walking exercises as the basic conservative management for patients with mixed leg ulcers. (J Vasc Surg 2012;

55:122-8.)

About 15% to 30% of patients with venous leg ulcers
(VLU) have concomitant arterial disease presenting with a
reduced ankle-brachial pressure index (ABPI).'® In these
patients, compression is still a controversial issue. On the
one hand, compression is able to improve venous hemody-
namics and reduce edema, but on the other hand, it could
potentially restrict arterial perfusion. This is the reason why,
in clinical studies on compression in VLU, an ABPI <0.8 is
usually considered an exclusion criterion.®'® In a recent
Cochrane review on compression in VLU,® an ABPI <0.8
was considered an exclusion criterion for compression ther-
apy in 23 of 33 studies. Clinical studies''° and guide-
lines'*>!? recommend “reduced,” “modified,” or “super-
vised modified” compression, with reduced pressure, in
patients with arterial impairment and an ABPI of 0.5 t0 0.8;
however, sub-bandage pressures that can safely be used are
not defined.!-'01#
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The aim of our work was to define a range of com-
pression pressures that do not impair arterial flow but
improve venous hemodynamics in patients with mixed
leg ulcers.

MATERIAL AND METHODS

The study recruited 25 patients (10 men, 15 women)
with mixed ulceration who were aged 76.3 £ 5.9 years
(range, 62-80 years). Inclusion criteria were individuals
aged between 18 and 80 years, affected by leg ulcers of
proven arterial and venous pathophysiology, an ABPI be-
tween 0.5 and 0.8, systolic pressure at ankle level =60 mm
Hg, systolic toe pressure >30 mm Hg, and axial venous
reflux in the superficial or deep veins, or both, of the lower
extremity. Toe pressure was measured to avoid a potential
misdiagnosis due to severe media sclerosis because this
parameter is much less influenced by this problem. The
lowest value in our series was 32 mm Hg. Exclusion criteria
were patients aged <18 years or >80 years, an ABPI <0.5
or >0.8, an ankle pressure <60 mm Hg, pain at rest,
sensory loss (neuropathy), cardiac insufficiency, and media
calcinosis.

Duplex ultrasound imaging (Esaote MyLab 60 Gold
with linear probe 7.5-10 MHz; Esaote Spa, Genoa, Italy)
was used to assess reflux >1-second duration after flow
augmentation in the upright position in superficial and
deep vein segments leading to the ulcer'® and to localize
arterial occlusions. Ankle and arm pressures were mea-
sured by continuous-wave Doppler (PicoDop; Micro-
labitalia, Padua, Italy), and ABPI was calculated by di-
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viding the higher pressure at ankle level (examining
anterior or posterior tibial artery) of the affected leg by
the higher pressure of the two arms measured simultane-
ously.

Patients were informed of the study details and gave
their informed consent to be enrolled in the study. Ethical
committee approval was not required because all proce-
dures were noninvasive, of short duration, were performed
under the surveillance of doctors, and with Conformité
Européene-marked materials and devices that have been
used in clinical practice for many years.

Measurements. All measurements were performed in
the morning in a quiet room with a constant temperature of
~22° at baseline and after the application of a multicom-
ponent, multilayer bandage with high stiftness at different
pressure ranges. The measurements were performed with
the participant supine with intervals of 10 minutes after
application of each bandage; the interval from application
of one bandage strength to another was 30 minutes. A
variety of measurements were obtained.

Laser Doppler fluxmetry (LDF) was measured at the
periwound area and distally to the bandage on the plantar
surface of the big toe. Two different probes were used for
these measurements: a flat probe specially designed not to
exert eccentric pressure when compressed by bandages in
the periwound area and a standard probe at toe level
(Periflux System 5000, Perimed, Jirfilla, Stockholm, Swe-
den). The laser Doppler shift was analyzed, processed, and
filtered in real time by an analog processor and transformed
in a reproducible electrical signal that varied linearly with
the blood flow.'®'® The LDF is measured in perfusion
units (PUs).

Toe pressure was measured by using a pressure device
(Perimed PF 5050) with a small toe cuff instantaneously
inflated to 250 mm Hg and slowly deflated. Systolic pres-
sure was considered to be the value at which arterial flow
detected by the laser Doppler probe reappeared.?-**

Transcutaneous oxygen pressure (TcPo,) was mea-
sured on the dorsum of the foot, distal to the bandage,
using a probe heated to 44°C (Periflux System 5000).

Ejection fraction (EF) from the lower leg was measured
by strain gauge plethysmography (Angioflow 2; Microlabi-
talia, Padua, Italy) to quantify the venous pumping func-
tion following the method described by Poelkens et al.>?
An indium-gallium alloy gauge (diameter of 1 mm) is
placed around the leg in the supine position, 5 cm distally
from the patella and proximally to the bandage applied with
a pressure of 20 to 30 and 31 to 40 mm Hg. The placement
of the transducer proximal to the bandage avoids artefacts
that would occur by putting the strain gauge over the
bandaged calf segment.??

The investigation starts, after calibration of the device,
by elevating the examined leg to empty the veins and record
the minimal volume of the leg segment. Then, the patient
stands and the volume increase of the calf segment encir-
cled by the strain gauge probe, reflecting venous filling, is
measured continuously. Venous volume (VV) is defined as
the difference between empty and filled veins. During a
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standardized exercise (walking on spot with 20 steps in 20
seconds), the amount of blood that is expelled toward the
heart (EV [expelled volume]) reflects the quality of the
venous pump. EF, calculated according to the formula
100 X EV/VV is highly reduced in patients with venous
incompetence.?® As demonstrated in previous reports,>>2¢
this method is able to assess the hemodynamic efficacy of
different compression devices in a completely noninvasive
way.

Interface pressure of the compression bandage was
continuously measured by means of a validated?”*® pneu-
matic compression device (Picopress; Microlabitalia, Padua,
Italy), with the pressure probe placed next to the flat laser
Doppler probe.

LDF, TcPo,, and the toe pressure under different levels
of compression pressures were considered as safety param-
eters. A decrease of the baseline TcPo, values to <30 mm
Hg or of the toe pressure to <30 mm Hg would have fallen
below the criteria for critical ischemia®® and would have
stopped the experiment. TcPo, measurements, which take
considerable time for achieving a stable output under the
heated probe, were only done before and after compression
with 31 to 40 mm Hg, assuming from reported data that
this was still a safe pressure range.3%*!

EF of the calf muscle pump was taken as a parameter to
measure the hemodynamic efficacy of compression.

We applied a stift bandage composed of an inelastic
material, Mollelast Haft (Lohmann & Rauscher, Rengs-
dorf, Germany), wrapped from the base of the toes to the
popliteal area, on top of a padding material (Cellona;
Lohmann & Rauscher). Mollelast was wrapped with an
overlap of 50% under surveillance of a pressure recorder,
adjusting the number of layers to achieve pressures of 20 to
30, 31 to 40, and 41 to 50 mm Hg.

LDF and TcPo, measurements were performed at
baseline without compression. After placing the pressure
probe and the compression device, measurements were
repeated at different bandage pressures according to the
protocol. TcPo, was performed at a pressure range of 31 to
40 mm Hg.

After these measurements, EF was measured at baseline
and after application of the bandage exerting a pressure
range of 20 to 30 and 31 to 40 mm Hg.

All measuring probes stayed in place during the re-
peated measurements.

Statistics. Medians with interquartile ranges (IQR)
and maximal and minimal values are presented. Mean per-
centage changes and 95% confidence intervals (CI) show
the differences compared with baseline. Repeated measures
analysis of variance was used to compare the leg perfusion
under the bandage, toe perfusion, and toe pressure. To
compare the effect of bandages on the TcPo, the nonpara-
metric Wilcoxon test was used. Differences with a P value
<.05 were considered statistically significant. A retrospec-
tive power calculation based on our EF measurements
showed that the experiments had a 95% power to detect the
smallest average differences between pairs with a signifi-
cance level (a) of 0.05 (two-tailed). The graphs and the
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Table. Baseline characteristics of the examined 25
patients

Variable Value”
Age, years 759 =10.3
Sex

Male 10

Female 15
Diabetes 5
Smoking 12
Arterial disease

Iliofemoral 18

Femoropopliteal 7
Venous insufficiency

Superficial 21

Superficial and deep 4
Claudication

Walking distance >100 m 9

Walking distance <100 m 16
Ankle arterial pressure, mm Hg 95 (75-115)

Ankle-brachial pressure index
Ejection fraction, %°

0.58 (0.5-0.65)
33.95 (26.6-37.5)

*Continuous data are presented as mean * standard deviation or median and
interquartile range; categoric data are number of patients.
PEjection fraction % is calculated according to the formula: 100 X EV/VV.

statistical evaluations were generated with Prism 5 software
(Graph Pad, San Diego, Calif).

RESULTS

The relevant baseline characteristics of 25 patients en-
rolled in this study are summarized in the Table. LDF in the
periwound skin area increased under external pressure of 20
to 30 mm Hg from a median value of 4 PU (IQR, 3-8.5
PU) by 33% (95% CI, 17%-48%; P < .01) and under 31 to
40 mm Hg by 28% (95% CI, 12%-45%; P < .05). In the
pressure range of 41 to 50 mm Hg, there was still a
nonsignificant increase in flux of 10% (95% CI, -7% to 28%;
Fig 1).

At toe level, only minor changes in LDF occurred when
the leg was compressed. From a baseline value of 65 PU
(IQR, 33-147.5 PU), there was an increase of 3% (95% CI,
—14% to 20%) with a pressure of 20 to 30 mm Hg and a
decrease of 4% (95% CI, —27% to 18%) with a pressure of 31
to 40 mm Hg. Only when the bandage pressure exceeded
41 mm Hg did a significant decrease in flux of 20% (95%
CI, —48% to 9%; P < .05) occur (Fig 2). Under increasing
compression, toe pressure showed a small increase, from a
median of 62 (IQR, 50-70) up to 68 mm Hg (IQR
57-75.5 mm Hg) with each pressure step. The mean per-
cent differences are 6% (95% CI, 3%-8%) for the compres-
sion range of 20 to 30 mm Hg, 9% (95% CI, 4%-14%) for
31 to 40 mm Hg, and 13% (95% CI, 5%-20%; P < .001) for
41 to 50 mm Hg (Fig 3).

Under compression of 31 to 40 mm Hg, the TcPo, on
the dorsum of the foot, distal to the bandage, showed a
small but significant increase of 7% (95% CI, 5%-10%) from
45 (IQR, 40-53) to 49 (IQR, 40.5-55) mm Hg (P < .001;
Fig 4).
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Increasing compression on the venous pump caused an
improvement of EF from 33.9% (IQR, 28.1%-36.1%) to
54.3% (IQR 52%-56%), which could be demonstrated by
applying pressure of 20 to 30 mm Hg. Under a compres-
sion pressure of 31 to 40 mm Hg, EF increased to 62.6%
(IQR, 58.6%-69.9%), approaching the normal value of
64.6% (IQR, 63%-71%).'? This corresponds to a mean
increase of 72% (95% CI, 50%-95%; P < .001) and 103%
(95% CI, 70%-128%; P < .001), respectively (Fig 5).

DISCUSSION

Our usual treatment in patients with mixed ulceration
who do not fulfill the criteria of critical ischemia®? is to start
conservative therapy using supervised modified inelastic
bandages and to consider revascularization if the ulcers do
not show improvement or healing after several weeks." All
patients in this case series tolerated the bandages not only
for the short period of the experiments but also when they
continued compression treatment following our routine
regimen of “supervised modified compression.”’ After
bandaging, they are asked to return immediately in case
pain increases. Bandages are routinely changed an average
of twice weekly.

However, compression using bandages or stockings is
still widely considered a contraindication in patients af-
fected by any arterial occlusive disease, even when a con-
comitant venous disease could benefit from such manage-
ment. In fact, several guidelines supported more by clinical
experience than by clinical outcome data recommend
avoiding compression when the ABPI is <0.8 or applying
“reduced,” “moderate,” or “supervised modified” com-
pression to treat mixed ulcers.'®1*

We consider the absolute value of the systolic ankle
pressure to be of higher practical relevance than the ABPI
because this parameter characterizes the perfusion pressure
of the distal leg independent from the systemic blood
pressure. Our patients, in fact, presented a low ABPI, often
considered a contraindication for compression therapy,
simultaneously with a systolic pressure at the ankle >60
mm Hg. Although ABPI is generally used in daily practice
to assess the severity of arterial occlusive disease, the abso-
lute values of the ankle pressure give a very clear warning
signal when a bandage is applied because it is evident that
any sustained external compression pressure should never
exceed this perfusion pressure.

Owing to their structural properties, inelastic bandages
are sometimes preferred'?-*? because they provide a com-
fortable, relatively “safe” pressure during rest and, at the
same time, high pressure and efficacy during standing and
walking; furthermore, they produce an improvement in the
otherwise reduced venous pumping function. Even with
relative low pressures®* and after some days of wear, when
the initial bandage pressure has dropped,®® inelastic ban-
dages are quite effective in improving the EF of the venous
pump. Inelastic, short, stretch materials exert an intermit-
tent compression similar, to some extent, to intermittent
pneumatic compression (IPC) delivered by special pumps.
For IPC, there is growing evidence of improvement in
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Fig 1. Laser Doppler flux values in periwound skin. Compared with baseline, flux increases under a bandage pressure
of 20 to 30 and 31 to 40 mm Hg and starts to decrease only when the pressure exceeds 41 to 50 mm Hg. **P < .01;
*P < .05; n.s., not significant. The horizontal line in the middle of each box indicates the median; the zop and bottom
borders of the box mark the 75th and 25th percentiles, respectively, and the whiskers mark the 90th and 10th percentiles.

Laser Doppler flux distal to the bandages (toe)
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Fig 2. Flux values are slightly reduced by compression at toe
level. Only with a bandage pressure >41 mm Hg is flux reduction
significant (*P < .05). n.s., not significant. The horizontal line in
the middle of each box indicates the median; the zop and bottom
borders of the box mark the 75th and 25th percentiles, respectively,
and the whiskers mark the 90th and 10th percentiles.

arterial blood flow and subsequent beneficial clinical ef-
fects, even in patients with severe arterial occlusive dis-
case.333*

In contrast to IPC, little is known regarding the safety
and efficacy of inelastic bandages according to the sub-
bandage pressure. In our study, we used experimental
methods to check the safety and efficacy of inelastic ban-
dages applied with different pressure ranges in patients with
mixed ulcers. Long-term effects of compression are beyond
the spectrum of this study. We know from previous exam-
inations that the sub-bandage pressure of inelastic ban-
dages will decrease by about 30% after 2 hours, so that a
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Fig 3. Toe pressure increases slightly with compression of the leg.
The increase is not significant at a pressure range of 20 to 30 mm
Hg but is significant at a pressure range of 31 to 40 and 41 to 50
mm Hg. ***P < .001. .5, not significant. The horizontal line in
the middle of each box indicates the median; the #op and borzom
borders of the box mark the 75th and 25th percentiles, respectively,
and the whiskers mark the 90th and 10th percentiles.

negative effect of such bandages on the arterial perfusion
starting only after some time can be excluded. Clinical trials
have shown that compression bandages applied with mod-
erate pressure and staying on the leg for several days are able
to heal mixed ulcers, which takes longer than healing of
purely venous ulcers.! Safety was assessed by examining
blood flow under and distal to the bandage and efficacy by
measuring the improvement in venous pumping function.



126 Mosti et al

TcPO2

70 = —_—
60 + +7%
50 - ] |
Im 40 1l ] |
E 30 P
20 N *k*k
10 4
0 ] L}
baseline 31-40

Fig 4. Transcutaneous oxygen pressure (7cP0,) on the forefoot
increases significantly with a proximal bandage exerting 30 to 40
mm Hg. ***P < .001. The horizontal line in the middle of each
box indicates the median; the zop and bottom borders of the box
mark the 75th and 25th percentiles, respectively, and the whiskers
mark the 90th and 10th percentiles.
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Fig 5. Ejection fraction increases significantly with inelastic com-
pression exerting a pressure of 20 to 30 mm Hg. Normal values can
be reached even with pressures between 31 and 40 mm Hg. ***P
<.001. The horizontal line in the middle of each box indicates the
median; the top and bottom borders of the box mark the 75th and
25th percentiles, respectively, and the whiskers mark the 90th and
10th percentiles.

LDF was used to study the effect of a bandage on the
arterial perfusion underneath and distal to the bandage.
Although this method gives us only a restricted insight into
the microcirculation in a pinpoint skin area, changes in the
LDF, measured in PU, can be used at least as a determinant
of safety, excluding a decrease in the limb’s arterial perfu-
sion under and distal to the bandage. When measuring
LDF, it is important to notice that the perfusion values are
proportional to the product of amount and speed of blood
cells moving in the subpapillary vascular plexus mainly from
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the deeper, thermoregulatory microvessels and minimally
(5%-10%) from the nutritional capillaries.*® Furthermore,
LDF does not allow the differentiation of healthy individ-
uals from patients with arterial occlusive disease. This is
especially true for acral regions, such as the toes, which
contain large amounts of shunting vessels and therefore
should be kept in mind when analyzing data. However, a
linear correlation has been shown between the volume
fraction of moving blood cells in the tissue and the LDF
output, which suggests that the measured percentage
changes can be taken as an indicator for an increase or a
decrease of flow in the investigated skin area.'®'®

On the basis of our measurements distal to the bandage
(LDF at toe level, toe-pressure and TcPo, on the dorsum of
the foot), inelastic compression up to a pressure of 40 mm
Hg may be considered safe because it does not cause any
negative effects on the arterial perfusion. Surprisingly, we
even observed an increase of LDF under compression in the
periwound skin. The highest increase, up to 33%, was
measured under a moderate bandage pressure of 20 to 30
mm Hg, but LDF was also significantly increased by 28%
with a compression pressure in the higher range of 31 to 40
mm Hg. These findings are in agreement with LDF data
under compression reported by Abu-Own et al.>>*® They
also showed a similar flux increase in skin areas of the distal
lower leg up to a pressure of 50 to 60 mm Hg, both in
healthy individuals and in patients with lipodermatosclero-
sis, in the sitting position.

These findings pointing to a local increase of arterial
perfusion by using LDF are in accordance with results that
were obtained by measuring the global pulsatile flow of the
leg by using nuclear magnetic resonance flowmetry. In two
studies of healthy participants, Mayrovitz et al®*-37-*% were
able to demonstrate an increase of arterial perfusion under
stiff bandages exerting a mean pressure in the supine posi-
tion of 28 and of 40 mm Hg, respectively.

LDF in the great toe revealed a moderate reduction in
the flux values with increasing sub-bandage pressures being
significant in the pressure range of 41 to 50 mm Hg.
Mayrovitz et al®*® reported similar results in healthy volun-
teers. These findings cannot be taken as a sign of severe
arterial perfusion reduction to the foot, because our toe
pressure measurements demonstrate, with increasing sub-
bandage pressure, a slight increase of toe pressure by 6% to
13%.

The phenomenon that there is even a blood flow aug-
mentation under sustained compression is difficult to un-
derstand. Mayrovitz and Larsen®! hypothesize that arteri-
olar vasodilation is responsible for this phenomenon.
Arteriolar vasodilation would be induced myogenically, by
reduced transmural pressure, or by vasodilatory substances
release triggered by increased venous shear stress. In our
investigation, an increase of arterial LDF in the calf was also
observed in the resting position under sustained compres-
sion.

In contrast to LDF, measurement of the toe pressure is
a reliable and generally accepted method to assess arterial
macrocirculation and to quantify the severity of arterial
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occlusive disease. The obtained values depend on the size of
the toe cuff and are always lower than the systolic ankle
pressure.>>*® Values <30 mm Hg characterize critical
ischemia.?? The maintenance and even the slight increase
of pressure at toe level under increasing compression are in
agreement with data from 33 limbs with mixed ulceration
reported from Top et al*! showing no significant difference
between toe pressures before and after application of short
stretch bandages. Together with our data, all the reported
studies have clearly disproved the widespread theoretic
prejudice that sustained compression would always reduce
arterial perfusion.

Besides determining safety, the second objective of our
investigations was to establish the efficacy of compression
by demonstrating an improvement of venous return during
movement.

Under normal conditions, one important mechanism
for the augmentation of physiologic arterial blood flow
during walking is the emptying of the venous blood from
the leg, leading to a pressure reduction in normal peripheral
veins and an increase in the arteriovenous pressure gradient.
This physiologic pressure fall in peripheral veins does not
occur in patients with severe venous incompetence, a situ-
ation referred to as “ambulatory venous hypertension.” It
may be assumed that one important factor for the poor
healing of venous leg ulcers in general (in contrast to
wounds in other localizations) is the decrease in tissue
perfusion due to this reduced arteriovenous pressure gradi-
ent caused by ambulatory venous hypertension. In patients
with mixed ulcers, additional arterial impairment will
worsen this situation.

Therefore, the reported findings of a severely reduced
venous pumping function in such patients and its dramatic
improvement by inelastic compression seem of utmost
importance. As we could demonstrate, the decreased EF of
the venous pump, which is in the same order as that in
venous patients without arterial occlusions,?® can even be
normalized by applying an inelastic bandage with a pressure
between 31 and 40 mm Hg. Therefore, the recommenda-
tion to include walking exercises with the use of inelastic
bandages for patients with mixed ulcers has now a solid base
and reinforces the need to train patients with arterial clau-
dication.

In previous publications “reduced compression,” “su-
pervised, modified compression,”! or “moderate compres-
sion”*2 have been recommended as compression treatment
for mixed ulcers. On the basis of our data, we propose that
these terms imply a pressure range of 30 to 40 mm Hg.

The concept that venous pathophysiology in mixed
ulceration may even be more relevant and easier to tackle
than the arterial occlusions is also endorsed by recent
reports showing beneficial results in ulcer healing by abol-
ishment of venous reflux together with ulcer excision and
mesh grafting before or even instead of reopening the
arterial occlusions.*?

Another mechanism of action to improve arterial flow
during walking with an inelastic bandage is the so-called
massaging effect. With every muscle contraction, inelastic
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bandages produce pressure peaks of 10 to 20 mm Hg
higher than the resting pressure.?® This massaging effect of
inelastic bandages may be compared with the massaging
cycles of an IPC, for which the release of various vasoactive
mediators, such as nitric oxygen and prostacyclin from
venular endothelial cells, has been demonstrated.** This
effect, which is assumed to have a major effect on flow
augmentation by IPC,** seems also to be important in
explaining the beneficial effect of inelastic compression in
mixed ulceration.

Both effects of inelastic bandages—the augmentation
of arterial flow (mediated by an increased release of vasoac-
tive mediators in the microcirculation together with a re-
duction of proinflammatory cytokines) and the increase in
venous pumping function, leading to a higher arterio-
venous pressure gradient—may explain the clinical efficacy
of inelastic compression in the healing of mixed ulcers.'**

One limitation in our study was that only short-term
measurements were performed, so that no conclusions may
be drawn concerning effects of the applied bandages over a
longer period. This and the question concerning the influ-
ence of mild compression in purely arterial ulcers should be
clarified by future investigations.

CONCLUSIONS

Patients with mixed ulcers presenting a systolic ankle
pressure of >60 and toe pressures >30 mm Hg show a
significant improvement of reduced venous pumping func-
tion when inelastic bandages with a pressure up to 40 mm
Hg are applied. In the short-term experiment, an increase
of the arterial perfusion of the compressed part of the leg
and no deteriorating effect on the areas distal to the ban-
dage could be demonstrated.
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