causes of secondary deep venous insufficiency include May-Thurner
syndrome, where the left iliac vein is occluded or stenosed by extrinsic
compression from the overlapping right common iliac artery; arteriovenous fistulas resulting in increased venous pressure; congenital deep
vein agenesis or hypoplasia; and venous malformations as may occur
in Klippel-Trénaunay-Weber and Parkes-Weber syndromes.
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Chronic Venous Disease and Lymphedema

Figure 303-1 Venous insufficiency with active venous ulcer near
the medial malleolus. (Courtesy of Dr. Steven Dean, with permission.)

Differential Diagnosis The duration of leg edema helps to distinguish chronic venous insufficiency from acute deep vein thrombosis.
Lymphedema, as discussed later in this chapter, is often confused with
chronic venous insufficiency, and both may occur together. Other disorders that cause leg swelling should be considered and excluded when
evaluating a patient with presumed venous insufficiency. Bilateral leg
swelling occurs in patients with congestive heart failure, hypoalbuminemia secondary to nephrotic syndrome or severe hepatic disease,
myxedema caused by hypothyroidism or pretibial myxedema associated with Graves’ disease, and with drugs such as dihydropyridine
calcium channel blockers and thiazolidinediones. Unilateral causes of
leg swelling also include ruptured leg muscles, hematomas secondary
to trauma, and popliteal cysts. Cellulitis may cause erythema and swelling of the affected limb. Leg ulcers may be caused by severe peripheral
artery disease and critical limb ischemia; neuropathies, particularly
those associated with diabetes; and less commonly, skin cancer, vasculitis, or rarely as a complication of hydroxyurea. The location and
characteristics of venous ulcers help to differentiate these from other
causes.

CHAPTER 303

Clinical Presentation Patients with venous varicosities are often
asymptomatic but still concerned about the cosmetic appearance of
their legs. Superficial venous thrombosis may be a recurring problem,
and, rarely, a varicosity ruptures and bleeds. Symptoms in patients
with varicose veins or venous insufficiency, when they occur, include
a dull ache, throbbing or heaviness, or pressure sensation in the legs
typically after prolonged standing; these symptoms usually are relieved
with leg elevation. Additional symptoms may include cramping, burning, pruritus, leg swelling, and skin ulceration.
The legs are examined in both the supine and standing positions.
Visual inspection and palpation of the legs in the standing position
confirm the presence of varicose veins. The location and extent of
the varicose veins should be noted. Edema, stasis dermatitis, and skin
ulceration near the ankle may be present if there is superficial venous
insufficiency and venous hypertension. Findings of deep venous
insufficiency include increased leg circumference, venous varicosities,
edema, and skin changes. The edema, which is usually pitting, may
be confined to the ankles, extend above the ankles to the knees, or
involve the thighs in severe cases. Over time, the edema may become
less pitting and more indurated. Dermatologic findings associated
with venous stasis include hyperpigmentation, erythema, eczema,
lipodermatosclerosis, atrophie blanche, and a phlebectasia corona.
Lipodermatosclerosis is the combination of induration, hemosiderin
deposition, and inflammation, and typically occurs in the lower part of
the leg just above the ankle. Atrophie blanche is a white patch of scar
tissue, often with focal telangiectasias and a hyperpigmented border;
it usually develops near the medial malleolus. A phlebectasia corona
is a fan-shaped pattern of intradermal veins near the ankle or on the
foot. Skin ulceration may occur near the medial and lateral malleoli. A
venous ulcer is often shallow and characterized by an irregular border,
a base of granulation tissue, and the presence of exudate (Fig. 303-1).
Bedside maneuvers can be used to distinguish primary varicose veins
from secondary varicose veins caused by deep venous insufficiency.
With the contemporary use of venous ultrasound (see below), however,
these maneuvers are employed infrequently. The Brodie-Trendelenburg

test is used to determine whether varicose veins are secondary to deep 1651
venous insufficiency. As the patient is lying supine, the leg is elevated
and the veins allowed to empty. Then, a tourniquet is placed on the
proximal part of the thigh and the patient is asked to stand. Filling of the
varicose veins within 30 s indicates that the varicose veins are caused by
deep venous insufficiency and incompetent perforating veins. Primary
varicose veins with superficial venous insufficiency are the likely diagnosis if venous refilling occurs promptly after tourniquet removal.
The Perthes test assesses the possibility of deep venous obstruction. A
tourniquet is placed on the midthigh after the patient has stood, and
the varicose veins are filled. The patient is then instructed to walk for
5 min. A patent deep venous system and competent perforating veins
enable the superficial veins below the tourniquet to collapse. Deep
venous obstruction is likely to be present if the superficial veins distend
further with walking.

Classification of Chronic Venous Disease The CEAP (clinical, etiologic,
anatomic, pathophysiologic) classification schema incorporates the
range of symptoms and signs of chronic venous disease to characterize
its severity. It also broadly categorizes the etiology as congenital, primary, or secondary; identifies the affected veins as superficial, deep, or
perforating; and characterizes the pathophysiology as reflux, obstruction, both, or neither (Table 303-1).
Diagnostic Testing The principal diagnostic test to evaluate patients
with chronic venous disease is venous duplex ultrasonography.
A venous duplex ultrasound examination uses a combination of
B-mode imaging and spectral Doppler to detect the presence of
venous obstruction and venous reflux in superficial and deep veins.
Color-assisted Doppler ultrasound is useful to visualize venous flow
patterns. Obstruction may be diagnosed by absence of flow, the presence of an echogenic thrombus within the vein, or failure of the vein
to collapse when a compression maneuver is applied by the sonographer, the last implicating the presence of an intraluminal thrombus.
Venous reflux is detected by prolonged reversal of venous flow direction during a Valsalva maneuver, particularly for the common femoral vein or saphenofemoral junction, or after compression and release
of a cuff placed on the limb distal to the area being interrogated.
Some vascular laboratories use air or strange gauge plethysmography to assess the severity of venous reflux and complement findings
from the venous ultrasound examination. Venous volume and venous
refilling time are measured when the legs are placed in a dependent
position and after calf exercise to quantify the severity of venous reflux
and the efficiency of the calf muscle pump to affect venous return.
Magnetic resonance, computed tomographic, and conventional
venography are rarely required to determine the cause and plan
treatment for chronic venous insufficiency unless there is suspicion
for pathology that might warrant intervention. These modalities are
used to identify obstruction or stenosis of the inferior vena cava and
iliofemoral veins, as may occur in patients with previous proximal
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