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Microvascular Mechanisms of Chronic Venous Insufficiency
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The study covered a material of 152 affluents of the saphenous veins as well as an operative material of
60 patients. The considerable number of the direct and indirect affluents without any valves in the out-
fall allows us to consider that there is a possibility for a blood reflux into the vasa vasorum of the saphe-
nous veins not from the lumen of this vein itself but from the lumen of the affluents that do not possess
any valves in their outfalls. In case of hypertension in the principal trunk and its affluents certain con-
ditions for the development of reflux to the dermal pool, too, are created which results in oedema,
microangiopathies and skin ulcerations.
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Introduction

Chronic venous insufficiency of the lower extremity is a widely disseminated disease
that, according to some authors’ opinion, affects up to and over 50% of the exam-
ined populations. There exists a united concept in the literature available that the
venous hypertension and the stasis related to it represent the first clinical symptom
of the chronic venous insufficiency. C r o 11y [2, 3, 4] accepts that the development
of the varicose process is related with the blood reflux into the vasa vasorum of the
venous wall from the lumen of the vein. According to V a n ¢ o v [12, 13] and
M arinov [14], a direct drainage of the vasa vasorum into the lumen of the saphe-
nous veins can be observed as an exception only.

Based on our own investigations of the valvular apparatus of the superficial af-
fluents of the saphenous veins as well as on the studies of the vasa vasorum of the
valvular sinus wall of the varicose veins we defined our purpose to clarify the micro-
circulatory mechanisms that control the chronic venous insufficiency.

Material and Methods
The study covered 152 affluents of the saphenous veins, i.e. 61 direct and 91 indirect

ones. The investigation of the valvular sinus wall was carried out on an operative
material taken from 60 patients.
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The provision with valves ofthe superficial affluents and the localization of the
valves in it underwent an examination by means of a stereomicroscope. The material
for the light-microscopic observation of the valvular sinus wall was fixed in a combi-
nation of different fixers. Stainings with hematoxylin-eosin (HE), orcein, Azan and
after the methods of Mallory and of Van Gieson were made use of. The histological

sections were examined under OLYMPUS BX-500 microscope and filmed by a
video-camera.

Results and Discussion

Our study demonstrated that the provision with valves of the affluents of the saphe-
nous veins, and especially of the indirect affluents places them into an unfavourable
situation towards the venous hypertension in case of disturbed venous outflow from
the lower extremities (Fig. 1).

The ‘valvular index’ after V a n ¢ o v [12] concerning the direct affluents
amounts to 2,06 while that concerning the indirect ones —to 1,28. The great number
ofthe direct and indirect affluents without any valves in the outfall allows us to con-
sider that there is a possibility for a blood reflux into the vasa vasorum of the saphe-
nous veins not from the lumen of this vein itself but from the lumen of the affluents
that do not possess any valves in their outfalls. In case of hypertension in the princi-
pal trunk and its affluents certain conditions for the development of a reflux to the
dermal pool, too, are created which causes oedema, microangiopathies and skin ul-
ceration. According to the present understanding of the topic, the pathological al-
terations in chronic venous insufficiency result from a preliminarily programmed

valves valve valves valves valves valves

Fig. 1. Percentage distribution of the number of valves in the single affluents
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Fig. 2. Vena saphena magna. Vasa vasorum in the valvular sinus wall. HE, x 400

cascade of reactions with numerous signs of inflammation [1, 5, 6, 8]. The venous hy-
pertension, blood stasis and hypoxia activate the endothelial cells and leukocytes
towards an increased expression of adhesive molecules into their membranes
through which an adhesion of the leukocytes on the endothelial surface and their
penetration into the venous wall is accomplished (Fig. 2).

The enhancement of the tissue compression on the intramural vessels in the
venous wall blocks the blood circulation in them which, on its part, leads to hypoxia
of the venous wall. Besides the other source of oxygen provision of the venous wall,
i.e. the blood stored ip the lumen, presents with a lowered oxygen concentration.

Under the conditions of hypoxia, the endothelial and smooth muscle cells of the
venous wall modify their physiological activity as some active substances such as
growth factors and matrix metal proteinases are produced and thus the elimination
of NO is suppressed [1, 7, 9, 10, 11]. In aggregate and by definite sequence of incor-
poration, these processes realize a venous wall remodeling. At the level of the princi-
pal subcutaneous veins and their affluents they manifest themselves with varicosities
of the veins while at the level of the microcirculatory part of their pool - with skin
alterations, including even with varicose ulcers.
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