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Lower limbs venous compression reduces the incidence of maternal hypotension following
epidural analgesia during term labor

This study investigated the efficacy of compression stockings in preventing maternal hypotension
and discomfort in women that received an epidural anesthesia during term labor.

Compression stockings for the prevention of venous leg ulcer recurrence: a health tech-
nology assessment.

The following Canadian assessment of medical methods and treatments, evaluated the
effectiveness, safety, cost-effectiveness, budget impact, and patient experiences of compression
stockings for the prevention of venous leg ulcer recurrence. The authors could demonstrate that
compression stockings — compared with usual care of no compression — are effective in prevent-
ing venous leg ulcer recurrence and are likely to be cost-effective. This despite the higher health
care costs that occur through the free provision of the compression stockings.

Compression Therapy to Prevent Recurrent Cellulitis of the Leg

This thoroughly performed randomized controlled trial proves for the first time, that
compression therapy is a very effective treatment modality to reduce the event of recurrent
attacks of Cellulitis (Erysipelas) in the lower extremity.

Twice a year, the Compression Bulletin presents a selection

of the latest scientific publications in the fields of phlebology,
lymphology and compression therapy. All Compression Bulle-
tins can be downloaded from the Medical Online Hub Platform
(MOH). The MOH Platform replaces the well known, but unfor-
tunately outdated Stemmer Library. The Stemmer Library was
originally created by Dr. Robert Stemmer who was recognized

as one of the most respected phlebologists of his time. The
Medical Online Hub Platform is regularly updated with the
latest scientific materials produced by SIGVARIS GROUP to
support medical professionals in the field of phlebology and
lymphology.
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Lower limbs venous compression reduces the incidence
of maternal hypotension following epidural analgesia

during term labor

European Journal of Obstetrics & Gynecology and Reproductive Biology 219 (2017) 94-99

Aim

Epidural analgesia (EA) is widely
used as most effective analgesia for
labor. As example, 78 % of preg-
nant women in France deliver 2010
in EA. 10 % to 20 % of the 600 000
women given epidural analgesia
during labor experience hypo-
tension, which in 15 % of cases is
associated with fetal heart rate
abnormalities. The efficiency of
lower limbs venous compression

in preventing the occurrence of
maternal hypotension after neurax-
ial anesthesia has already been
demonstrated, but only in the con-
text of scheduled cesarean section.
We assessed the preventive effect
of medical lower limbs venous
compression on the incidence of
maternal hypotension after epidur-
al analgesia during spontaneous
term labor.

Methods

This before/after, single-center
study in a university hospital
included 93 women in sponta-
neous labor at term who between

1 January and 31 March 2015 with
epidural analgesia plus lower limbs
compression and 202 women in
spontaneous labor at term who
delivered between 1 and 31 Decem-
ber 2014 with epidural analgesia
without lower limbs compression
(control group). The main outcome
was maternal hypotension (systolic
blood pressure < 90 mmHg and/or
delta > 20%) in the 15 min after
epidural analgesia. Several sec-
ondary maternal and fetal end-
points were investigated, including
incidence of neonatal fetal acidosis,
incidence of a 5-min Apgar score

> 7 and frequency of maternal dis-
comfort associated with the use of
compression stockings.

Results

Maternal, labor and neonatal
characteristics were comparable
between the 2 groups. In the lower
limbs compression group the inci-
dence of hypotension 15 min after
epidural analgesia was significantly
lower than in the control group
(3.23% versus 23.3%) and a sig-
nificant decrease in the incidence
within one hour after EA induction
in the compression group (10.7 %
versus 20.8 %). This decrease in
the incidence of hypotension in
the compression group was found
during the whole duration of the
labor. The incidence of fetal heart
rate abnormalities was insignifi-
cantly lower in the lower limbs
compression group than in the con-
trol group (10.7 % versus 16.34 %, p
=0.22).
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Conclusions

The results suggest that medical
lower limbs compression (20 - 36
mmHg) in women in spontaneous
labor at term, could significantly
reduce the incidence of maternal
hypotension following epidural an-
algesia. A prospective, randomized,
open trial would allow confirmation
of these preliminary results.

Although the incidence of hypo-
tension after EA for labor is signifi-
cantly lower than after a spinal or
an epidural anesthesia for cesarean
section, there is still one women
out of 4 with EA for labor who pres-
ent a significant hypotension after
EA, and the incidence of hypoten-
sion was significantly higher than
without EA, even with low dose epi-
dural analgesia, as could be shown
in this study.

Finally, medical compression of the
lower limbs constitutes an attrac-
tive mean to prevent maternal
hypotension as it is a simple, and
non-pharmacological method, well
accepted by women. In our study,
we observed no side effects and the
women were satisfied with wearing
compression stockings, only two
women refused inclusion because
of the pain.
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Comments of the Editors
Maternal hypotension is a frequent
event during epidural or spinal
anesthesia during cesarean sec-
tion delivery or spontaneous labor.
This causes maternal discomfort
with malaise, nausea and vomit-
ing and may alter maternal-fetal
gas exchanges, induce fetal heart
rate abnormalities. The benefit of
lower limb compression for hy-
potension after cesarean section
has already been demonstrated in

other studiesl. Interestingly the use

of compression stockings during
pregnancy may not only reduce
leg swelling, feeling of heaviness
and discomfort of the legs but also
nausea and vomiting independent-
ly from delivery or anesthesia2.
This is the first study showing that
medical lower limbs compression
(20 - 36 mmHg) in women in spon-
taneous labor at term, could also
significantly reduce the incidence
of maternal hypotension following
epidural analgesia.

Lower leg compression with med-
ical compression stockings is an
easy non-pharmacologic method to
prevent maternal discomfort during
pregnancy and during delivery and
should be recommended to all preg-
nant women, not only to those with
venous disease.
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1 Sun HL, Ling QD, Sun WZ, et al.
Lower limb wrapping prevents
hypotension, but not hypothermia
or shivering, after the introduc-
tion of epidural anesthesia for
cesarean delivery. Anesth Analg
2004;99:241-4.

2 Mendoza E, Amsler F. A random-
ized crossover trial on the effect of
compression
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Compression stockings for the prevention of venous
leg ulcer recurrence: a health technology assessment.

Ont Health Technol Assess Ser [Internet]. 2019 Feb;19(2):1-86.

Aim

People with chronic venous insuffi-
ciency who develop leg ulcers face a
difficult condition to treat. Venous
leg ulcers may persist for long
periods of time and have a negative
impact on quality of life. Treatment
requires frequent health care pro-
vider visits, creating a substantial
burden across health care settings.
The objective of this health tech-
nology assessment was to evaluate
the effectiveness, safety, cost-ef-
fectiveness, budget impact, and
patient experiences of compression
stockings for prevention of venous
leg ulcer recurrence.

Methods

We conducted a systematic review
of the literature to identify random-
ized trials and observational studies
examining the effectiveness of
compression stockings in reducing
the risk of recurrence of venous leg
ulcers after healing and/or reported
on the quality of life for patients
and any adverse events from the
wearing of compression stockings.
We conducted a cost—utility anal-
ysis with a 5-year time horizon
from the perspective of the Ontario
Ministry of Health and Long-Term
Care.

We compared compression stock-
ings to usual care (no compression
stockings) and simulated a hy-
pothetical cohort of 65-year-old
patients with healed venous ulcers,
using a Markov model. Model input
parameters were obtained primarily
from the published literature. In
addition, we used Ontario costing
sources and consultation with clin-
ical experts. We estimated quali-
ty-adjusted life years gained and
direct medical costs. We conducted
sensitivity analyses and a budget
impact analysis to estimate the
additional costs required to public-
ly fund compression stockings in
Ontario.

We spoke to people who recently
began using compression stockings
and those who have used them for
many years to gain an understand-
ing of their day-to-day experience
with the management of chronic
venous insufficiency and compres-
sion stockings.

Results

One randomized controlled trial re-
ported that the recurrence rate was
significantly lower at 12 months in
people who were assigned to the
compression stocking group com-

pared with people assigned to the
control group. Three randomized
controlled trials reported no signif-
icant difference in recurrence rates
between the levels of pressure. One
randomized controlled trial also
reported that the risk of recurrence
was six times higher in those who
did not adhere to compression
stockings than in those who did ad-
here. One single-arm cohort study
showed that the recurrence rate
was considerably higher in people
who did not adhere or had poor
adherence (79%) compared with
those who adhered to compression
stockings (4%). Compared with usu-
al care, compression stockings were
associated with higher costs and
with increased quality-adjusted life
years. We estimated that, on aver-
age, the incremental cost-effective-
ness ratio of compression stockings
was $27,300 per quality-adjusted
life year gained compared to no
compression stockings.

There was some uncertainty in our
results, but most simulations (>
70%) showed that the incremental
cost-effectiveness ratio remained
below $50,000 per quality-adjusted
life-year. We estimated that the
annual budget impact of funding
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compression stockings would range
between $0.95 million and $3.19
million per year over the next five
years.

People interviewed commonly re-
ported that chronic venous insuffi-
ciency had a substantial impact on
their day-to-day lives. There were
social impacts from the difficulty
or inability to walk and emotional
impacts from the loss of indepen-
dence and fear of ulcer recurrence.
There were barriers to the wearing
of compression stockings, including
replacement cost and the difficul-
ty of putting them on; however,
most people interviewed reported
that using compression stockings
improved their condition and their
quality of life.

Conclusions

The available evidence shows that,
compared with usual care, compres-
sion stockings are effective in pre-
venting venous leg ulcer recurrence
and likely to be cost-effective.

In people with a healed venous leg
ulcer, wearing compression stock-
ings helps to reduce the risk of
recurrence by about half.

Publicly funding compression
stockings for people with venous
leg ulcers would result in addition-
al costs to the Ontario health care
system over the next 5 years.
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Despite concerns about cost and
the daily chore of wearing com-
pression stockings, most people
interviewed felt that compression
stockings provided important ben-
efits through reduction of swelling
and prevention of recurrence.

Comments of the Editors

The annual costs for venous ulcer
treatment are high. In Germany
direct and indirect costs summarize
to about 10.000 €/year!. There is
GRADE 1A evidence from sever-

al randomized controlled studies
available demonstrating, that
medical compression stockings
(MCS) improves healing and helps
to prevent recurrence of venous leg
ulcers?. In addition, compression
reduces pain and discomfort in
ulcer patients?. Nevertheless, MCS
are not frequently used after ulcer
healing, leading to a high recur-
rence rate3.

One of the reasons is that MCS are
not reimbursed by the medical in-
surance system or for other reasons
not frequently prescribed. This
health technology assessment from
Canada could show that in patients
with healed ulcers, the routinely
reimbursing and prescribing of MCS
is cost-effective and significantly
reduces ulcer recurrence and pa-
tients discomfort, despite the addi-
tional costs for the health care sys-
tem. Considering current evidence,
reimbursement of MCS after venous
ulcer healing should no longer be a
point of discussion. MCS use for ul-
cer healing and prevention of ulcer
recurrence is a basic recommenda-
tion in all guidelines.

#41

1 Purwins S, Herberger K, Debus ES,
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Compression Therapy to Prevent Recurrent Cellulitis

of the Leg

N Engl ] Med 2020;383:630-9.

Aim

Chronic edema of the leg is a risk
factor for cellulitis. Daily use of
compression garments on the leg
has been recommended to prevent
the recurrence of cellulitis, but
there is limited evidence from trials
regarding its effectiveness.

Methods

In this single-center, randomized,
nonblinded trial, we assigned par-
ticipants with chronic edema of the
leg and recurrent cellulitis, ina 1:1
ratio, to receive leg compression
therapy plus education on cellulitis
prevention (compression group) or
education alone (control group).

Patients were eligible to participate
if they had a history of two or more
episodes of cellulitis in the same leg
in the 2 years before referral to the
trial and had edema lasting longer
than 3 months in one or both legs,
with recurrent cellulitis. Patients
were excluded from the trial if they
were already wearing effective com-
pression garments 5 or more days
per week.

Follow-up occurred every 6 months
for up to 3 years or until 45 epi-
sodes of cellulitis had occurred in
the trial. The primary outcome was
the recurrence of cellulitis. Partici-
pants in the control group who had
an episode of cellulitis crossed over
to the compression group.
Secondary outcomes included cel-
lulitis-related hospital admission
and quality- of-life assessments.
The majority of prescribed com-
pression garments were knee-high
compression stockings that includ-
ed the foot, with or without the
toes; less often, leg-and-foot com-
pression wraps were prescribed.

Results

A total of 183 patients were
screened, and 84 were enrolled.
The inclusion criteria at baseline
were comparable in both treat-
ment groups, 41 participants were
assigned to the compression group,
and 43 to the control group.

At the time of a planned interim
analysis, when 23 episodes of cel-
lulitis had occurred, 6 participants

(15%) in the compression group
and 17 (40 %) in the control group
had had an episode of cellulitis, and
the trial was stopped for efficacy.

Before the interim analysis was
performed, 88 % of the participants
in the compression group reported
during a follow-up interview, that
they wore the garments 4 or more
days per week, and 73 %

reported that they wore the gar-
ments 5 or more days per week.

A total of 3 participants (7 %) in the
compression group and 6 (14 %) in
the control group were hospitalized
for cellulitis. Most quality-of-life
outcomes did not differ between
the two groups. No adverse events
occurred during the trial.

Conclusions

In this small, single center, non-
blinded trial involving patients with
chronic edema of the leg and cellu-
litis, compression therapy resulted
in a lower incidence of recurrence
of cellulitis than conservative treat-
ment.
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Prevention of cellulitis by means of
prophylactic antibiotics can cause
side effects, and the bacterial spe-
cies precipitating cellulitis is usu-
ally unidentifiable, which hinders
targeted antibiotic prophylaxis.

In comparison, long-term use of
compression therapy has been rec-
ommended and has shown benefits
in controlling edema in patients
with chronic edema of the leg; in
addition, its efficacy is not related
to the causative bacterial species.

The mechanism by which compres-
sion therapy prevents recurrent
cellulitis is not known.

The relationship between chronic
edema and cellulitis is considered
to be multifactorial: chronic edema
provides a medium for bacterial
growth, altered lymphatic function
and decreased lymphatic drainage
can impair the immune response
to pathogens, and chronic edema
can impair skin integrity, increasing
susceptibility to entry of bacteria
through the skin.

Compression therapy could poten-
tially decrease the risk of cellulitis
by lessening edema, improving im-
mune response and skin integrity,
and providing physical protection
for the skin.

Future studies could explore the
role of these mechanisms in cellu-
litis associated with chronic edema
of the leg.
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Comments of the Editors
Historic experiments have shown
that it is only possible to provoke
an episode of erysipelas (= celluli-
tis) by rubbing in streptococci into
normal skin, when the lymphatic
system is damaged. Chronic edema
is therefore a prerequisite for the
development of this disease.

This thoroughly performed ran-
domized controlled trial proves for
the first time, that compression
therapy is a very effective treat-
ment modality to reduce the event
of recurrent attacks of cellulitis in
the lower extremity. It is shown
that the leg volume can be reduced
in the group who wore compression
stockings despite of elevated BMI in
most patients. Two participants in
each group were using prophylactic
antibiotics at the time of enroll-
ment and continued using them
throughout the course of the trial.

This study puts the prophylaxis

of erysipelas, which occur spon-
taneously in around 50% of cases,
into the list of clear indications for
compression therapy.

Also, in the acute stage of erysip-
elas compression therapy is not
anymore considered a contraindi-
cation but is able to reduce edema
and pain. (1)
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1. Rabe E, Partsch H, Morrison N,
et al. Risks and contraindications
of medical compression treatment
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