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Introduction
Lower limb edema is a complication of

patients suffering from superficial chronic
venous disorders (SCVD). Classified as
stage C3 of the CEAP classification it is
defined as a perceptible increase in the vol-
ume of fluid in skin and subcutaneous tis-
sue, characteristically indented by
pressure.1 In spite of this clear cut defini-
tion, the incidence of this stage varies from
2.2% to 13.4% in recent epidemiological
studies that used CEAP classification.2-4
This has been confirmed by CEAP interob-
server variability with the least agreement
obtained for class C3.5,6 Recently it has
been shown that the routine use of ultra-
sounds can detect, early in the day, patients
with negative pitting test and who have
edema in the deep layers of the skin.7,8 They
are defined as mild to moderate C3 patients
and to treat them, adapted levels of pres-
sure, elevated enough to reach hypodermis,
are required. 

In order to precise which compression,
mild, moderate or strong, can be the most
appropriate to these patients, we carried out,
in routine, measurements of the dermal
thickness of mild to moderate C3 patients
compared to patients without edema. 

Materials and Methods
It was a prospective monocentric study

involving a 15 MHz ESAOTE probe in B
mode; the first investigator performed
images capture at the medial part of the
ankle from 10 to 20 cm above the inner
malleolar tip of patients who attended the
phlebological clinic and to whom ultra-
sound investigations were routinely per-
formed.

Two series of images were collected: 50
images with edema from patients with
superficial venous disorders, C3s to C4a
EpAsPr, and 50 images from patient with-
out edema. 

To avoid possible biases, were included
only patients less than 80 year-old and only

if they had had the ultra sound image acqui-
sition not later than 6 hours after waking up.
Then the images were blindly send to a sec-
ond investigator for the dermal off-line
evaluation (Figure 1). The dermal thickness
was defined according to a previous work
and measured using the same ESAOTE
MyLab software.7,8 Student’s t-test was
used for results comparison. 

Results
The patients were 65±13 year-old and

53% were female. The two groups, edema
(OG) versus no edema (NOG), were com-
parable for age (P=0.18), but not for body
mass index, which was higher, 28.4±5.6, in
the OG and (P=0.0013). The dermal thick-
ness was higher in the OG (1.39±0.34 mm
vs 1.22±0.2 mm: P=0.004) but no signifi-
cant difference was observed between mild
and moderate vs important edema
(1.43±0.40 mm vs 1.33±0.22 mm: P=0.38)
when a qualitative 3 stages grading was
used (Figure 2).

Discussion and Conclusions
From ancient and recent data, patients

suffering from superficial venous disorders
with negative pitting test can be affected by
edema if detected early in the morning by
ultra-sounds.7-9 This can explain the differ-
ent results of edema frequency in the epi-
demiological studies. Consequently these
patients with mild to moderate edema
should be considered as patients with a
complicated chronic venous disease and be
treated by compression.

The main here presented results demon-
strated that edema in mild to moderate C3
patients is not only localized into the deep
layers of the sub-cutaneous tissues but also
in the dermal layers. As a consequence,
compression should be active though a mas-
saging effect at the dermal level likely using
a mild compression and at a deeper level
with a stronger compression in order to
drain from the distal part of the leg to prox-
imal. 

Subsequently, for a better strategy of
treatment a mild compression would be
more effective for a massaging effect at the
dermal level while a stronger compression,
targeting the deeper layers, would be more
appropriate to drain fluid from distal to
proximal part of the leg.

Should it be done using the same device
or should it use a strategy with two different
devices applied at different time of the day,
it is still a pending question? 
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Figure 1. 15 MHz ESAOTE probe B mode
image of the skin at the ankle level. Dermal
thickness (double white arrow); dermo-
hypodermis limit (single white arrow);
hypodermis (Hy).

Figure 2. Comparison of dermal thickness
in mm between the two groups, with and
without ankle edema. Are expressed: the
mean, 25th and 75th percentiles (blocks)
and 10th and 90th percentiles (vertical bars).
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