
CORRESPONDENCE

Paradox Findings are Reality, Difficult is the Explanation

In their article “Lower limb deep vein diameters beneath
medical compression stockings in the standing position”,
Rastel et al. concluded that in the standing position, deep
vein diameter reduction is not caused by medical
compression stockings (MCSs) but may be due to the iso-
metric muscle contractions.1 There is some doubt if this
simple message is the full truth, as we would expect to see
the effect regularly, even without any compression, which is
not the case. Quite the opposite: the diameter of deep veins
is usually larger without compression in the standing vs.
recumbent position.2 After applying the MCSs, a greater
narrowing of deep than of superficial veins was occasionally
demonstrated in the standing position, which was named
the “compression paradox”.3 The same phenomenon was
found in a considerable number of patients in the prone,
but not the supine position,4 which has nothing to do with
active muscular activity.2

Our explanation for the paradox is governed by the
relationship between intravenous and external pressures (in
agreement with intramuscular pressure measurements
performed in previous studies).3,5

Veins will collapse when the external pressure is higher
than the intravenous pressure, as was impressively shown
in the magnetic resonance imaging of a patient with a
hugely dilated great saphenous vein.2 In this case the
massive refluxes in the superficial system were followed by
an increased compartment pressure, which added to the
22 mmHg of MCSs. Ultimately, the pressure around the
deep veins was higher than the intravenous pressure, which
led to their collapse. This is not the case in the extrafascial
varices, which can be compressed only by an external
pressure higher than the intravenous pressure.

In conclusion, muscle contraction in the standing position
certainly plays an important role in explaining the
compression paradox of a stronger compression effect on
deep than superficial veins, achieved by a light compression
stocking. However, the reality is more complex, and the
compartment pressure surrounding the deep veins has to
be taken into account as well.
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Response to “Re. Lower Limb Deep Vein Diameters
Beneath Medical Compression Stockings in the Standing
Position”

We are pleased to see that our work is a source of scientific
debate around the effect of compression therapy in
vascular disorders, and we agree that the mechanisms of
such therapy should be considered as more complex than
they appear. Initially, our work did not aim to oppose the
paradox hypothesis.1 We designed our experimental trial to
document an assumption based, on the one hand, on
impressive magnetic resonance imaging (MRI) images of a
single selected case report, and, on the other, on limited
numerical data.2,3 Nevertheless, our results demonstrated
not only that muscle contraction was predominantly
responsible for reducing vein diameters in the standing
position, but also that medical compression stockings did
not add any significant synergistic effect.

We acknowledge that the muscle contraction effect on
deep vein diameters has a wide range of results. This can be
easily explained by the high variability in patient leg
morphology and the legs’ ability to contract. This assump-
tion is supported by consistent results observed within an
extended range of applied pressure on patients involved in
this medical compression trial.

Moreover, as reported by Uhl,4 the acquisition time
during radiology imaging is long, and consequently patients
in the standing position must contract their muscles more
or less to maintain body balance, unless suspended which
was not the case in Uhl’s study. Consequently in compres-
sion therapy, when investigating the diameter of deep veins
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