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CHRONIC VENOUS INSUFFICIENCY
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Abstract. Chronic venous insufficiency (CVI) is a common, but underdiagnozed
clinical disorder associated with a variety of signs and symptoms. The presence of leg edema
in association with varicose veins, and venous leg ulcer in later disease stages defines the
disease. The pathogenesis of chronic venous disease is based on venous reflux, obstruction,
or a combination thereof. Prior postthrombotic syndrome is one of risk factor for CVI which
may explain observed prevalence of thrombophilia in CVI. Color flow duplex ultrasound is
the gold standard for nearly all diagnostic issues related to chronic venous disease.
Compression stockings are the mainstay for conservative management. Earlier use of venous
ablation therapy should be considered in symptomatic patients with superficial tortuous vein.

Keywords: varicose veins, postthrombotic syndrome, thrombophilia, endovenous laser
therapy

DOI: http://dx.doi.org/10.23856/3217
Introduction

Chronic venous insufficiency (CVI) describes a condition that affects the venous
system of the lower extremities including symptoms and sings such as pain, edema,
heaviness, noctural cramps, hyperpigmentation, venous eczema, and ulcerations in advanced
stages. CVI of the leg is a relatively common but frequently underdiagnosed medical problem
(Raju, Neglen, 2009).

Classification

The CEAP (Clinical-Etiology-Anatomic-Pathophysiologic) system is an excellent
classification of chronic venous disease including CVI as more advanced stages in CEAP
system (Ekl6f, 2006). All six clinical classes of chronic venous disease (C1-C6) are
characterized by pathophysiological signs and clinical symptoms, such as presented in
modification.

Class C1 shows telangiectases or spider veins.

Class C2 represents small varicose veins, but without clinical signs of CVI.

Class C3 defines the onset of CVI with presence of leg edema, and may persist in
untreated cases with varicose veins.
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C4 class demonstrates constant leg edema, varicose veins with trophic skin lesions,
purpura and eczema.

Class C5 indicates healed leg ulcer e.g. showing improvement.

Class C6 ulcers stable or increase.

In addition., Widmer’s classification is simple and useful for CVI (table 1)

Table 1
Modified Widmer’s classification of chronic venous insufficiency

Stage 1 | Few varices, reversible edema limited to foot and ankle

Stage 2 | Varices, atrophie blanche, persistent edema extended above ankle
Stage 3a | Healed leg ulcer

Stage 3b | Active leg ulcer

Risk factors

The reported prevalence of chronic venous disease and CVI shows variability,
depending on classification.and the study population, however, varicose veins (CEAP stage
C2-C3) are demonstrated approximately 25 % of the population, whereas trophic alterations
including ulcers (CEAP stage C4-C6) up to 5 % of population (Evans, et al., 1999). The
prevalence of CVI in Western population is expected to increase, given the possible
underdiagnose of CVI, the increase is considered in obesity and an aging population (Fowkes,
et al., 2001, Moura, et al., 2010). Other risk factors include sedentary lifestyle, prolonged
standing, lower extremity trauma, prior venous thrombosis , high estrogen states, pregnancy,
smoking (Callam, 1994).

Pathophysiology

The pathophisiology of CVI is not entirely clear. The most common cause of CVI is
superficial insufficiency of venous valve, which are required to provide blood return from the
lower extremities. Venous hypertension is caused by venous valve reflux, venous flow
obstruction, or both (Eberhardt, Raffetto, 2014). 1f valves veins are incompetent, the high
pressures generated in the deep veins by calf-muscle contraction can be transmitted to the
superficial system and to the microcirculation in skin. Venous hypertension results in red
cells extravasation and hyperpigmentation. Inflammation is thought to play a role as well as
damage to the venous valves from the thrombus itself (Raffetto, Mannello, 2014). CVI may be
involved in superficial vein thrombosis (Barron, et al., 2007). However CVI may be caused
by deep vein thrombosis, and subsequent acute sings and symptoms described as
postthrombotic syndrome, also called postphlebitic syndrome (Tick, 2008).

In pathphysiology of postthrombotic syndrome (PTS) inflammation as well as damage
to the venous valves from the thrombus itself is thought to play a role. This valvular
incompetence combined with persistent venous obstruction from thrombus increases the
pressure in veins and capillaries, thus postthrombotic syndrome is risk factor for CVI. Since
signs and symptoms of deep vein thrombosis and PTS may be quite similar, a diagnosis of
PTS should be delayed for 3—6 months after deep venous thrombosis diagnosis. Deep venous
thrombosis is caused mainly by thrombophilia, inherited or acquired alterations of coagulation
or fibrinolysis turn to hypercoagulability. Although malignancy and major surgery are
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associated with deep venous thrombosis, this condition may be caused by the chronic
diseases like nephritic, syndrome, autoimmune disorders or first of all other various chronic
states prone to hypercoagulability such as an immobilization, oral contraceptive use or
hyperhomocysteinemia due to a deficiency of B12, B6 and folate in the diet. It is also
indicated to screen for hereditary genetic abnormalities mainly anticoagulant protein C, and
protein S deficiency, factor V Leiden, and the genetic variant prothrombin G20210A,
especially if venous thrombosis develops in earlier age. Taken together CVI features as
venous reflux and obstruction may frequently develop secondary to deep venous thrombosis
and postthrombotic syndrome. Some studies have indicated the prevalence of thrombophilia
also in patients with CVI showing that the increased prevalence of thrombophilia in patients
with CVI and advanced varicose veins is similar to that observed in patients after deep venous
thrombosis (Bradbury, et al., 2002). Macrovascular and microvascular venous leg thrombosis
may have significance in development of CVI.

Clinical features

It should be noted that the presence of leg edema, initially spontaneously reversible
overnight but later on may persist, in association with varicose veins (class C3) defines the
onset of CVI (Santler, Goerge, 2017).Clinical features of CVI include discomfort, swelling,
varicose veins, and skin changes Venous leg discomfort is often described as a dull ache,
throbbing or “heavy legs” especially after prolonged standing, and is relieved by elevation of
the leg or walking. .Leg edema is a common feature of CVI. It should be underlined that
bilateral leg edema can be also caused by congestive heart failure, hypoalbuminemia
secondary to nephrotic syndrome or severe hepatic disease, myxedema during
hypothyroidism. During CVI may develop secondary lymphedema, however it may resolve
if CVI is improved. Varicose veins are dilated, superficial veins, measuring at least 3 mm in
diameter that become progressively more tortuous and enlarged. Patients with varicose veins
are often asymptomatic, but they may cause pain if superficial thrombophlebitis develops.

Diagnosis

Diagnostically Doppler ultrasound may be employed as a screening test for chronic
venous disease. Doppler ultrasould can detect venous obstruction or valvular incompetence
(McMullin, 1992). However color flow duplex ultrasound is the gold standard for nearly all
diagnostic issues related to chronic venous disease. Clots in the leg veins can be accurately
diagnosed by compressing the veins with the ultrasound probe (Goodacre, et al., 2005).
Computed tomography (CT) and magnetic resonance (MR) images have allowed for better
evaluation of venous disease, although these techniques do not provide functional
information.

Treatment

Medical compression therapy is the basis of any treatment of chronic venous disease,
although the compression therapy of is useful only in preventing a worsening of this
condition. It is relatively easy to use, noninvasive. This may include compression stockings,
sequential compression pump, and manual compression lymphatic massage therapy. It play a
role in relieving symptoms and edema in the legs (Motykie, et al., 1999). Compression
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therapy should apply moderate pressure (20 to 30 mmHg) for patients with varicose veins
who are not qualified endovenous ablation. However compression therapy is especially
important in the treatment of healing leg ulcers (Dissemond, et al., 2016). Despite the clinical
effectiveness of compression stockings, there are many limitations to their application,
including poor compliance. Many of patients cannot continue compression therapy (Raju, et
al,, 2007). In addition kinesitherapy in the form of exercises with elevated lower limbs,
isometric exercises of leg muscles, swimming and walking is beneficial. Kinesitherapy is
indicated only six months after treatment of venous thrombosis, and without leg ulcers
(CEAP class C5 and C6).

Medical therapy of CVI has still not efficient. Many compounds have been tried for the
treatment of symptomatic varicose veins such as a saponins , rutosides, diosmin (Guilhou, et
al., 1997). New approaches for prevention of CVI could be related to thrombophilia as an
important risk factor for the development of CVI and varicose veins. Some reports have
indicated a beneficial effect of warfarin (Brandt, Messina, 2007) and aspirin (Ibbotson,
Layton, 1997) in therapy of chronic venous ulcers associated with thrombofilia. The aim of
surgical and endovenous procedures in chronic venous disease is to remove obliterate veins.
Surgical treatments for CVI include ligation procedures, vein stripping, endovenous laser
ablation (Bohler, 2016). Surgical therapy of varicose veins with high ligation and stripping of
the great saphenous vein combined with the excision of large varicose veins has been long
time the standard. However at present there is commonly used endovenous thermal treatment
e.g. radiofrequency ablation and endovenous laser therapy of dilated and tortuous saphenous
vein, which are comparable to the postoperative outcome following saphenofemoral ligation
and stripping (Stoughton, 2011). In earlier stages minimally invasive surgery strategic for the
treatment of varicose veins is performed under local anaesthetic (Neser, et al., 2011).
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