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This disorder is characterized by burning pain and erythema of the
extremities (Fig. 302-3E). The feet are involved more frequently
than the hands, and males are affected more frequently than females.
Erythromelalgia may occur at any age but is most common in middle
age. It may be primary (also termed erythermalgia) or secondary.
Mutations in the SCN9A gene, which encodes the Nav1.7 voltagegated sodium channel expressed in sensory and sympathetic nerves,
has been described in inherited forms of erythromelalgia. The most
common causes of secondary erythromelalgia are myeloproliferative
disorders such as polycythemia vera and essential thrombocytosis.
Less common causes include drugs, such as calcium channel blockers,
bromocriptine, and pergolide; neuropathies; connective tissue diseases
such as SLE; and paraneoplastic syndromes. Patients complain of
burning in the extremities that is precipitated by exposure to a warm
environment and aggravated by a dependent position. The symptoms
are relieved by exposing the affected area to cool air or water or by
elevation. Erythromelalgia can be distinguished from ischemia secondary to peripheral arterial disorders because the peripheral pulses are
present. There is no specific treatment; aspirin may produce relief in
patients with erythromelalgia secondary to myeloproliferative disease.
Treatment of associated disorders in secondary erythromelalgia may
be helpful.
FROSTBITE
In this condition, tissue damage results from severe environmental cold
exposure or from direct contact with a very cold object. Tissue injury
results from both freezing and vasoconstriction. Frostbite usually affects
the distal aspects of the extremities or exposed parts of the face, such as
the ears, nose, chin, and cheeks. Superficial frostbite involves the skin
and subcutaneous tissue. Patients experience pain or paresthesia, and
the skin appears white and waxy. After rewarming, there is cyanosis and
erythema, wheal-and-flare formation, edema, and superficial blisters.
Deep frostbite involves muscle, nerves, and deeper blood vessels. It may
result in edema of the hand or foot, vesicles and bullae, tissue necrosis,
and gangrene (Fig. 302-3F).
Initial treatment is rewarming, performed in an environment
where reexposure to freezing conditions will not occur. Rewarming
is accomplished by immersion of the affected part in a water bath at
temperatures of 40°–44°C (104°–111°F). Massage, application of ice
water, and extreme heat are contraindicated. The injured area should
be cleansed with soap or antiseptic, and sterile dressings should be
applied. Analgesics are often required during rewarming. Antibiotics
are used if there is evidence of infection. The efficacy of sympathetic
blocking drugs is not established. After recovery, the affected extremity
may exhibit increased sensitivity to cold.
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CHRONIC VENOUS DISEASE
Chronic venous diseases range from telangiectasias and reticular
veins, to varicose veins, to chronic venous insufficiency with edema,
skin changes, and ulceration. This section of the chapter will focus
on identification and treatment of varicose veins and chronic venous
insufficiency, since these problems are encountered frequently by the
internist. The estimated prevalence of varicose veins in the United
States is approximately 15% in men and 30% in women. Chronic
venous insufficiency with edema affects approximately 7.5% of men
and 5% of women, and the prevalence increases with age ranging from
2% among those less than 50 years of age to 10% of those 70 years of
age. Approximately 20% of patients with chronic venous insufficiency
develop venous ulcers.
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Venous anatomy
Veins in the extremities can be broadly classified as either superficial
or deep. The superficial veins are located between the skin and deep
fascia. In the legs, these include the great and small saphenous veins
and their tributaries. The great saphenous vein is the longest vein in
the body. It originates on the medial side of the foot and ascends anterior to the medial malleolus and then along the medial side of the calf
and thigh, and drains into the common femoral vein. The small saphenous vein originates on the dorsolateral aspect of the foot, ascends
posterior to the lateral malleolus and along the posterolateral aspect
of the calf, and drains into the popliteal vein. The deep veins of the leg
accompany the major arteries. There are usually paired peroneal, anterior tibial, and posterior tibial veins in the calf, which converge to form
the popliteal vein. Soleal tributary veins drain into the posterior tibial
or peroneal veins, and gastrocnemius tributary veins drain into the
popliteal vein. The popliteal vein ascends in the thigh as the femoral
vein. The confluence of the femoral vein and deep femoral vein form
the common femoral vein, which ascends in the pelvis as the external
iliac and then common iliac vein, which converges with the contralateral common iliac vein at the inferior vena cava. Perforating veins connect the superficial and deep systems in the legs at multiple locations,
normally allowing blood to flow from the superficial to deep veins. In
the arms, the superficial veins include the basilic, cephalic, and median
cubital veins and their tributaries. The basilic and cephalic veins course
along the medial and lateral aspects of the arm, respectively, and these
are connected via the median cubital vein in the antecubital fossa. The
deep veins of the arms accompany the major arteries and include the
radial, ulnar, brachial, axillary, and subclavian veins. The subclavian
vein converges with the internal jugular vein to form the brachiocephalic vein, which joins the contralateral brachiocephalic vein to form
the superior vena cava. Bicuspid valves are present throughout the
venous system to direct the flow of venous blood centrally.
Pathophysiology of Chronic Venous Disease Varicose veins are dilated,
bulging, tortuous superficial veins, measuring at least 3 mm in diameter. The smaller and less tortuous reticular veins are dilated intradermal veins, which appear blue-green, measure 1 to 3 mm in diameter,
and do not protrude from the skin surface. Telangiectasias, or spider
veins, are small, dilated veins, less than 1 mm in diameter, located near
the skin surface, and form blue, purple, or red linear, branching, or
spider-web patterns.
Varicose veins can be categorized as primary or secondary. Primary
varicose veins originate in the superficial system and result from
defective structure and function of the valves of the saphenous veins,
intrinsic weakness of the vein wall, and high intraluminal pressure.
Approximately one-half of these patients have a family history of
varicose veins. Other factors associated with primary varicose veins
include aging, pregnancy, hormonal therapy, obesity, and prolonged
standing. Secondary varicose veins result from venous hypertension,
associated with deep venous insufficiency or deep venous obstruction, and incompetent perforating veins that cause enlargement of
superficial veins. Arteriovenous fistulas also cause varicose veins in
the affected limb.
Chronic venous insufficiency is a consequence of incompetent veins
in which there is venous hypertension and extravasation of fluid and
blood elements into the tissue of the limb. It may occur in patients
with varicose veins but usually is caused by disease in the deep veins.
It also is categorized as primary or secondary. Primary deep venous
insufficiency is a consequence of an intrinsic structural or functional
abnormality in the vein wall or venous valves leading to valvular
reflux. Secondary deep venous insufficiency is caused by obstruction
and/or valvular incompetence from previous deep vein thrombosis (Chap. 300). Deep venous insufficiency occurs following deep
vein thrombosis, as the delicate valve leaflets become thickened and
contracted and can no longer prevent retrograde flow of blood and
the vein itself becomes rigid and thick walled. Although most veins
recanalize after an episode of thrombosis, the large proximal veins may
remain occluded. Secondary incompetence develops in distal valves
because high pressures distend the vein and separate the leaflets. Other
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