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Classification

PART 10
Disorders of the Cardiovascular System

Clinical Classification
C0 No visible or palpable signs of venous disease
C1 Telangiectasias, reticular veins
C2 Varicose veins
C3 Edema without skin changes
C4 Skin changes, including pigmentation, eczema, lipodermatosclerosis, and
atrophie blanche
C5 Healed venous ulcer
C6 Active venous ulcer
Etiologic Classification
Ec Congenital
Ep Primary
Es Secondary (postthrombotic)
En No venous etiology identified
Anatomic Classification
As Superficial veins
Ap Perforator veins
Ad Deep veins
An No venous location identified
Pathophysiologic Classification
Pr Reflux
Po Obstruction
Pr,o Reflux and obstruction
Pn No venous pathophysiology identifiable
Source: B Eklöf et al: J Vasc Surg 40:1248, 2004.

deep vein thrombosis; occlusion of inferior vena cava filters; extrinsic
compression from tumors; and May-Thurner syndrome.
TREATMENT

Chronic Venous Disease

SUPPORTIVE MEASURES
Varicose veins usually are treated with conservative measures.
Symptoms often decrease when the legs are elevated periodically,
prolonged standing is avoided, and elastic support hose are worn.
External compression with elastic stockings or stretch bandages
provides a counterbalance to the hydrostatic pressure in the veins.
Although compression garments may improve symptoms, they do
not prevent progression of varicose veins. Graduated compression
stockings with pressures of 20–30 mmHg are suitable for most patients
with simple varicose veins, although pressures of 30–40 mmHg may
be required for patients with manifestations of venous insufficiency
such as edema and ulcers.
Patients with chronic venous insufficiency also should be advised
to avoid prolonged standing or sitting; frequent leg elevation is
helpful. Graded compression therapy consisting of stockings or
multilayered compression bandages is the standard of care for
advanced chronic venous insufficiency characterized by edema,
skin changes, or venous ulcers defined as CEAP clinical class C3–
C6. Graduated compression stockings of 30–40 mmHg are more
effective than lesser grades for healing venous ulcers. The length
of stocking depends on the distribution of edema. Calf-length
stockings are tolerated better by most patients, particularly elderly
patients; for patients with varicose veins or edema extending to the
thigh, thigh-length stockings or panty hose should be considered.
Overweight and obese patients should be advised to lose weight via
caloric restriction and exercise.
In addition to a compression bandage or stocking, patients with
venous ulcers also may be treated with low adherent absorbent
dressings that take up exudates while maintaining a moist environment. Other types of dressings include hydrocolloid (an adhesive
dressing comprised of polymers such as carboxymethylcellulose
that absorbs exudates by forming a gel), hydrogel (a nonabsorbent
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dressing comprising over 80% water or glycerin that moisturizes
wounds), foam (an absorbent dressing made with polymers such
as polyurethane), and alginate (an absorbent, biodegradable dressing that is derived from seaweed), but there is little evidence that
these are more effective than low adherent absorbent dressings.
The choice of specific dressing depends on the amount of drainage, presence of infection, and integrity of the skin surrounding the
ulcer. Antibiotics are not indicated unless the ulcer is infected. The
multilayered compression bandage or graduated compression garment is then put over the dressing.
MEDICAL THERAPIES
There are no drugs approved by the U.S. Food and Drug
Administration for the treatment of chronic venous insufficiency.
Diuretics may reduce edema, but at the risk of volume depletion
and compromise in renal function. Topical steroids may be used for
a short period of time to treat inflammation associated with stasis
dermatitis. Several herbal supplements, such as horse chestnut seed
extract (aescin); flavonoids including diosmin, hesperidin, or the
two combined as micronized purified flavonoid fraction; and French
maritime pine bark extract, are touted to have venoconstrictive
and anti-inflammatory properties. Although meta-analyses have
suggested that aescin reduces edema, pruritus, and pain and that
micronized purified flavonoid fraction in conjunction with compression therapy facilitates venous ulcer healing, there is insufficient
evidence to recommend the general use of these substances in
patients with chronic venous insufficiency.
INTERVENTIONAL AND SURGICAL THERAPIES
Ablative procedures, including endovenous thermal ablation,
sclerotherapy, and surgery, are used to treat varicose veins in
selected patients who have persistent symptoms, great saphenous
vein incompetency, and complications of venous insufficiency
including dermatitis, edema, and ulcers. Ablative therapy may also
be indicated for cosmetic reasons.
Endovenous thermal ablation procedures of the saphenous veins
include endovenous laser therapy and radiofrequency ablation. To
ablate the great saphenous vein, a catheter is placed percutaneously and advanced from the level of the knee to just below the
saphenofemoral junction via ultrasound guidance. Thermal energy
is then delivered as the catheter is pulled back. The heat injures the
endothelium and media and promotes thrombosis and fibrosis,
resulting in venous occlusion. Average 1- and 5-year occlusion rates
exceed 90% following endovenous laser therapy and are slightly less
after radiofrequency ablation. Deep vein thrombosis of the common
femoral vein adjacent to the saphenofemoral junction is an uncommon but potential complication of endovenous thermal ablation.
Other adverse effects of thermal ablation procedures include pain,
paresthesias, bruising, hematoma, and hyperpigmentation.
Sclerotherapy involves the injection of a chemical into a vein
to cause fibrosis and obstruction. Sclerosing agents approved by
the U.S. Food and Drug Administration include sodium tetradecyl
sulfate, polidocanol, sodium morrhuate, and glycerin. The sclerosing agent is administered as a liquid or mixed with air or CO2/O2 to
create a foam. It first is injected into the great saphenous vein or
its affected tributaries, often with ultrasound guidance. Thereafter,
smaller more distal veins and incompetent perforating veins are
injected. Following completion of the procedure, elastic bandages
are applied, or 30–40 mmHg compression stockings are worn for
1–2 weeks. Average 1- and 5-year occlusion rates are 81% and 74%,
respectively, following sclerotherapy. Complications are uncommon
and include deep vein thrombosis, hematomas, damage to adjacent
saphenous or sural nerves, and infection. Anaphylaxis is a very rare
but severe complication.
Surgical therapy usually involves ligation and stripping of the
great and small saphenous veins. The procedure is performed under
general anesthesia. Incisions are made at the groin and the upper
calf. The great saphenous vein is ligated below the saphenofemoral
junction, and a wire is inserted into the great saphenous vein and
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