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Introduction

During the last two decades the research in the Vascular
Laboratory of the Department of Dermatology of the Univer-
sity of Nijmegen in cooperation with the Laboratory of Me-
dical Physic and Biophysics, was concentrated on peripheral
circulation in man (Brakkee and Vendrik, 1966; Kuiper, 1966).
Considerable progress has been made with respect to the
quantification of various parameters concerning the peri-
pheral circulation and especially with respect to the calf
muscle pump mechanism. Yet little is known to what extent

the specific components of the leg such as venous wall, the
muscles, the fascie sheet of the muscle compartment and the
skin contribute to this calf muscle pump. Some authors be-
lieve that the skin under normal circumstances acts as a
supplement to the calf muscle pump (Leu, 1972; Van der Molen,
1980). In their opinion the skin of the lower leg can be
considered as an elastic stocking, counterbalancing rises

in venous pressure.

In order to investigate the supposed contribution of the
skin to the calf muscle pump, skin elasticity measurements
were initiated. For this purpose an 4in vivo method has been
developed at the Laboratory of Medical Physics and Biophysics
based on uniaxial strain of the skin (Wijn, 1980). With this
method the mechanical properties of the skin for small defor-
mations of the skin can be characterized by a set of para-
meters (chapter 2). Normal values of these parameters as well
as various factors which influence the parameter values are
presented in chapter 3. Also Wijn's interpretation of the
parameters in terms of elastin fibre properties will be dis-
cussed 1in this chapter.

Patients with primary varicose veins are presumed to have a
generalized increase in venous wall distensibility. This
idea is based on plethysmographic experiments by Wood (Wood
and Wheeler, 1966) and Zsotér (Zsotér and Cronin, 1966) who
found an increased volume distensibility of the forearm in
patients with varicose veins of the leg. The volume disten-

sibility of a leg, as measured by congesting the venous
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system using an inflated cuff, depends in part on the dis-
tensibility of the venous vessels. From the measured volume
distensibility of the limb a venous capacity can be calcu-
lated (chapter 2). This venous capacity reflects venous wall
distensibility, which is determined by the quality of the
vascular wall connective tissue and the pressure exerted on
the vessels by the surrounding tissues (Van den Berg and
Barbey, 1976). The increase in venous wall distensibility

in patients with primary varicose veins 1s probably due to
an altered vascular wall connective tissue. Since skin
elasticity reflects the properties of the dermal connective
tissue (Gibson and Kenedi, 1967), the increase in skin ex-
tensibility found by Van der Molen (1966) in patients with
primary varicose veins points at a concomitant change in

the dermal connective tissues in these patients. This re-
calls the old concept of a hereditary generalized connective
tissue 'weakness' in patients with primary varicose veins
postulated by Vogel (1905) and Curtius (1928). To test this
concept of a so-called 'status varicosus' (Curtius, 1928),
skin elasticity parameters as a measure for the skin connec-
tive tissue have been compared with the venous capacity as

a measure for the quality of the vascular wall connective
tissue (chapter 4).

Since it is claimed that a skin elasticity deficit contribu-
tes to the deterioration of the pump function in chronic
venous insufficiency, also skin elasticity measurements were
performed 1n patients with the chronic venous insufficiency
syndrome (chapter 5). The correlation between the skin elas-
ticity parameters and a pump function parameter, determined
plethysmographically (Brakkee and Kuiper, 1975), was inves-
tigated in order to find a relationship between a possible
skin elasticity change and the degree of pump function im-
pairement. To investigate if the skin contributes to the calf
muscle pump anyway, the pressure exerted by the skin on the
subcutaneous tissues has been calculated from the elastici-
ty data in normal subjects (chapter 5).

From the skin elasticity measurements in patients with chro-

nic venous insufficiency, we learned that oedema influences
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the mechanical properties of the skin. Therefore a chapter
on skin elasticity in patients with oedemas has been added
(chapter 6).

In the course of this investigation doubts arose about the
correctness of the interpretation of the skin elasticity
parameters in terms of elastin fibre properties. To improve
our understanding of the biological background of the elas-
ticity parameters, two generalized connective disorders were
selected for skin elasticity measurements: one mainly affec-
ting the elastin fibre system (pseudoxanthoma elasticum,
chapter 7) and the other mainly affecting the collagen
fibre system (Ehlers-Danlos syndrome, chapter 8). Again
elasticity parameter values were compared with venous capa-
city values, in order to demonstrate a relationship between
the degree of skin damage and the degree of vascular damage
in these diseases.

In the last chapter (chapter 9) some results of the investi-
gations are discussed more generally and a revised inter-
pretation of the skin elasticity parameters is presented.
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