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Can We Compress
the Legs of

BY JARROD SHAPIRO, DPM

Patients with CHF?

Studies show it is most likely safe.

Practice Perfect is a continuing ev-
ery-issue column in which Dr. Shapiro
offers his unique personal perspective
on the ins and outs of running a po-
diatric practice.

reating venous leg ulcers
and edema is a very com-
mon situation for many
lower extremity specialists.
These disorders are com-
plex because they involve a number
of comorbidities, including congestive
heart failure (CHF). One of the issues
witnessed over the years involves the
concern that applying significant com-
pression to the legs of patients with
either chronic or acute CHF exacerba-
tions will lead to a worsening of the
disorder. The thought process here
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ing that fluid back upward will tip a
patient into worsening heart failure.
This idea is a little simplistic be-
cause it doesn’t take into account other
potential causes of limb edema such
as chronic renal disease and hypoal-
buminemia (both of which may be
co-morbid with CHF). Since gradient
compression is the mainstay for venous
leg ulcers and most causes of lower
extremity edema, it is important for us
to know if it is safe to apply compres-
sion to the limbs in these patients. And
that is the question for this month’s
Practice Perfect: In patients with conges-
tive heart failure, is compression of the
lower extremities a safe practice?
Before we examine the research,
take a quick look at Figure 1 for a very
basic refresher on cardiac output. For
our purposes, we’ll focus more on the
stroke volume side of the equation, spe-
cifically venous return and, to a lesser
extent, systemic vascular resistance,
since compression may theoretically in-
crease the vessel resistance in the legs.
Continued on page 34
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Basic Skin and Wound Assessment

In this Lecture...

Heather Hettrick, PT, PhD, CWS,
CLT-LANA, CLWT discusses
normal versus abnormal
dermatological variants as they
relate to wound treatment. She
also reviews the components

of a comprehensive skin
assessment as well as the basic
elements of wound assessment.
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CHF (from page 33)

Patients with chronic heart failure have
decreased cardiac output (for reasons
we will not discuss here) and end up
with decreased “output” (less blood
pumped from the heart) and decreased
“input” (less blood able to enter the
heart with subsequent congestion in the
lungs, liver, and extremities).

Now, if our lower extremity com-
pression therapy (be it by pneumatic
pumps or dressings) made heart failure
worse, we should expect to see a de-
crease in cardiac output. In 2014, Bickel
and colleagues' looked at 19 patients
with heart failure from systolic dysfunc-
tion. They applied intermittent sequen-
tial pneumatic compression sleeves
to these patients (maximum pressure
50mmHg at a rate of 2 cycles/second)
and tracked various cardiac parameters
before, during, and after compression. At
the start of the study, the baseline mean
left ventricular ejection fraction was 32%
(< 40% is abnormal) and mean cardiac
output was measured as 4.26 L/minute.

These researchers found that
during compression therapy, cardiac
output increased from 4.26 to 4.83 L/
min, a statistically significant finding.
They also found stroke volume in-
creased from 56.1 to 63.5 mL without
an increase in heart rate. This stroke
volume increase occurred as a result
of decreased vascular resistance. Ejec-
tion fraction increased by 3%, which
was not statistically significant. None

of the patients experienced symptoms
either during or after the treatment.
There are a couple of things we
should consider with this study. First,
the pneumatic compression system
provided a pressure of 50mmHg, great-
er than that applied by an Unna boot
(30mmHg)?, multilayer compression sys-
tem (40mmHg at the ankle and 17mmHg
at the knee)?, or compression stockings
(15-40 mmHg depending on the prescrip-
tion). It is fair, then, to extrapolate the re-

ing mortality, weight gain, admissions
for CHF decompensation, and the use
of diuretics. In all of these endpoints,
they found them to be no different be-
tween the compression therapy patients
and heart failure patients in general.
Finally, in March of 2020 comes
a consensus statement from 15 in-
ternational experts about the use of
compression therapy.* Among the 21
recommendations was one about use
of compression in heart failure pa-

If a pneumatic pump

doesn’t cause decompensated heart failure, then

a compression garment won’t.

sults of this study to our venous disease
patients undergoing compression thera-
py for leg ulcers. If a pneumatic pump
doesn’t cause decompensated heart fail-
ure, then a compression garment won’t.
Additionally, patients in the Bickel
study underwent bilateral compres-
sion, with a beneficial effect. Unilateral
compression—commonly used when a
unilateral leg ulcer is present—will have
even less of an effect on the heart.

In February 2020, Attaran, et al.
also examined this issue with a retro-
spective cohort study of 95 patients
with heart failure who underwent com-
pression therapy for venous disease.’
They tracked various outcomes includ-
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tients. They recommend against using
compression in New York Heart Asso-
ciation class IV heart failure (severe
disease in which the patient is unable
to carry on activity without discom-
fort with heart failure symptoms at
rest) and recommended against use in
NYHA class III (limitation of activity
with comfort at rest), but they didn’t
provide a rationale for this recommen-
dation. They recommended cautious
use in these patients in specific situa-

tions and with clinical monitoring.
One might find it a little difficult to
agree with these recommendations be-
cause much of the research they cite to
Continued on page 36
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CHF (from page 34)

justify these recommendations saw little
to no worsening of outcomes with the
use of multilayer compression therapy.
These studies did not see a worsen-

leg compression methods. Howev-
er, given the lack of highly powered
studies and the consensus statement’s
somewhat conservative cautions about
using compression in severe heart fail-
ure patients, it seems appropriate to

Given that the physiology of using

compression therapy (improved cardiac output) supports

its use, and the majority of outcomes studies show

no adverse effects, it seems the evidence is on the side of

safely using common leg compression methods.

ing of cardiac insufficiency, pulmonary
edema, or indices of left heart function.

Given that the physiology of using
compression therapy (improved car-
diac output) supports its use, and the
majority of outcomes studies show no
adverse effects, it seems the evidence
is on the side of safely using common

at least take a team-based approach
to those patients with the most severe
heart failure and start a discussion with
their cardiologists and other medical
doctors before proceeding. It’s most
likely safe, but careful monitoring and
understanding our patient’s co-morbid-
ities will always be beneficial. PM
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