popliteal artery and causes intermittent claudication. Thrombosis, 1647
embolism, or popliteal artery aneurysm may occur. The pulse examination may be normal unless provocative maneuvers such as ankle
dorsiflexion and plantar flexion are performed. The diagnosis is
confirmed by duplex ultrasound, CTA, MRA, or conventional angiography. Treatment involves surgical release of the popliteal artery or
vascular reconstruction.

APPROACH TO THE PATIENT
Thoracic Outlet Compression Syndrome
Examination of a patient with arterial thoracic outlet compression syndrome is often normal unless provocative maneuvers are
performed. Occasionally, distal pulses are decreased or absent and
digital cyanosis and ischemia may be evident.
Several maneuvers that support the diagnosis of arterial thoracic
outlet compression syndrome may be used to precipitate symptoms, cause a subclavian artery bruit, and diminish arm pulses.
These maneuvers include the abduction and external rotation test,
in which the affected arm is abducted by 90° and the shoulder is
externally rotated; the scalene maneuver (extension of the neck and
rotation of the head to the side of the symptoms); the costoclavicular maneuver (posterior rotation of shoulders); and the hyperabduction maneuver (raising the arm 180°). A chest x-ray will indicate
the presence of cervical ribs. Duplex ultrasonography, MRA, and
contrast angiography can be performed during provocative maneuvers to demonstrate thoracic outlet compression of the subclavian
artery. Neurophysiologic tests such as the electromyogram, nerve
conduction studies, and somatosensory evoked potentials may be
abnormal if the brachial plexus is involved, but the diagnosis of
neurogenic thoracic outlet syndrome is not necessarily excluded if
these tests are normal owing to their low sensitivity.
Most patients can be managed conservatively. They should be
advised to avoid the positions that cause symptoms. Many patients
benefit from shoulder girdle exercises. Surgical procedures such as
removal of the first rib and resection of the scalenus anticus muscle
are necessary occasionally for relief of symptoms or treatment of
ischemia.
POPLITEAL ARTERY ENTRAPMENT
Popliteal artery entrapment typically affects young athletic men and
women when the gastrocnemius or popliteus muscle compresses the
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ARTERIOVENOUS FISTULA
Abnormal communications between an artery and a vein, bypassing
the capillary bed, may be congenital or acquired. Congenital arteriovenous fistulas are a result of persistent embryonic vessels that
fail to differentiate into arteries and veins; they may be associated
with birthmarks, can be located in almost any organ of the body, and
frequently occur in the extremities. Acquired arteriovenous fistulas
either are created to provide vascular access for hemodialysis or occur
as a result of a penetrating injury such as a gunshot or knife wound
or as complications of arterial catheterization or surgical dissection.
An uncommon cause of arteriovenous fistula is rupture of an arterial
aneurysm into a vein.
The clinical features depend on the location and size of the fistula.
Frequently, a pulsatile mass is palpable, and a thrill and a bruit lasting throughout systole and diastole are present over the fistula. With
long-standing fistulas, clinical manifestations of chronic venous
insufficiency, including peripheral edema; large, tortuous varicose
veins; and stasis pigmentation become apparent because of the high
venous pressure. Evidence of ischemia may occur in the distal portion
of the extremity. Skin temperature is higher over the arteriovenous
fistula. Large arteriovenous fistulas may result in an increased cardiac
output with consequent cardiomegaly and high-output heart failure
(Chap. 279).
The diagnosis is often evident from the physical examination.
Compression of a large arteriovenous fistula may cause reflex slowing
of the heart rate (Nicoladoni-Branham sign). Duplex ultrasonography may detect an arteriovenous fistula, especially one that affects
the femoral artery and vein at the site of catheter access. CTA and
conventional angiography can confirm the diagnosis and are useful in
demonstrating the site and size of the arteriovenous fistula.
Management of arteriovenous fistulas may involve surgery, radiotherapy, or embolization. Congenital arteriovenous fistulas are often
difficult to treat because the communications may be numerous and
extensive, and new communications frequently develop after ligation of the most obvious ones. Many of these lesions are best treated
conservatively using elastic support hose to reduce the consequences
of venous hypertension. Occasionally, embolization with autologous
material, such as fat or muscle, or with hemostatic agents, such as gelatin sponges or silicon spheres, is used to obliterate the fistula. Acquired
arteriovenous fistulas are usually amenable to surgical treatment that
involves division or excision of the fistula. Occasionally, autogenous
or synthetic grafting is necessary to reestablish continuity of the artery
and vein.

Arterial Diseases of the Extremities

the scalenus anticus muscle, proximity of the clavicle to the first rib, or
abnormal insertion of the pectoralis minor muscle may compress the
subclavian artery, subclavian vein, and brachial plexus as these structures pass from the thorax to the arm. Depending on the structures
affected, thoracic outlet compression syndrome is divided into arterial, venous, and neurogenic forms. Patients with neurogenic thoracic
outlet compression may develop shoulder and arm pain, weakness,
and paresthesias. Patients with arterial compression may experience
claudication, Raynaud’s phenomenon, and even ischemic tissue loss
and gangrene. Venous compression may cause thrombosis of the
subclavian and axillary veins; this is often associated with effort and is
referred to as Paget-Schroetter syndrome.

CHAPTER 302

Figure 302-2 Atheroembolism causing cyanotic discoloration and
impending necrosis of the toes (“blue toe” syndrome).

POPLITEAL ARTERY ANEURYSM
Popliteal artery aneurysms are the most common peripheral artery
aneurysms. Approximately 50% are bilateral. Patients with popliteal
artery aneurysms often have aneurysms of other arteries, especially
the aorta. The most common clinical presentation is limb ischemia
secondary to thrombosis or embolism. Rupture occurs less frequently.
Other complications include compression of the adjacent popliteal
vein or peroneal nerve. Popliteal artery aneurysm can be detected
by palpation and confirmed by duplex ultrasonography. Repair is
indicated for symptomatic aneurysms or when the diameter exceeds
2–3 cm, owing to the risk of thrombosis, embolism, or rupture.

RAYNAUD’S PHENOMENON
Raynaud’s phenomenon is characterized by episodic digital ischemia,
manifested clinically by the sequential development of digital blanching, cyanosis, and rubor of the fingers or toes after cold exposure
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