1646 collateral vessels at sites of vascular occlusion. Proximal atherosclerotic

disease is usually absent. The diagnosis can be confirmed by excisional
biopsy and pathologic examination of an involved vessel.
There is no specific treatment except abstention from tobacco. The
prognosis is worse in individuals who continue to smoke, but results
are discouraging even in those who stop smoking. Arterial bypass of
the larger vessels may be used in selected instances, as well as local
debridement, depending on the symptoms and severity of ischemia.
Antibiotics may be useful; anticoagulants and glucocorticoids are not
helpful. If these measures fail, amputation may be required.

PART 10

VASCULITIS
Other vasculitides may affect the arteries that supply the upper and
lower extremities. Takayasu’s arteritis and giant cell (temporal) arteritis are discussed in Chap. 385.

Disorders of the Cardiovascular System

ACUTE LIMB ISCHEMIA
Acute limb ischemia occurs when arterial occlusion results in the sudden cessation of blood flow to an extremity. The severity of ischemia
and the viability of the extremity depend on the location and extent of
the occlusion and the presence and subsequent development of collateral blood vessels. Principal causes of acute arterial occlusion include
embolism, thrombus in situ, arterial dissection, and trauma.
The most common sources of arterial emboli are the heart, aorta,
and large arteries. Cardiac disorders that cause thromboembolism
include atrial fibrillation, both chronic and paroxysmal; acute myocardial infarction; ventricular aneurysm; cardiomyopathy; infectious and
marantic endocarditis; thrombi associated with prosthetic heart valves;
and atrial myxoma. Emboli to the distal vessels may also originate
from proximal sites of atherosclerosis and aneurysms of the aorta and
large vessels. Less frequently, an arterial occlusion results paradoxically
from a venous thrombus that has entered the systemic circulation via
a patent foramen ovale or another septal defect. Arterial emboli tend
to lodge at vessel bifurcations because the vessel caliber decreases at
those sites; in the lower extremities, emboli lodge most frequently in
the femoral artery, followed by the iliac artery, aorta, and popliteal and
tibioperoneal arteries.
Acute arterial thrombosis in situ occurs most frequently in atherosclerotic vessels at the site of an atherosclerotic plaque or aneurysm
and in arterial bypass grafts. Trauma to an artery may disrupt continuity of blood flow and cause acute limb ischemia via formation of
an acute arterial thrombus or by disruption of an artery’s integrity
and extravasation of blood. Arterial occlusion may complicate arterial
punctures and placement of catheters; it also may result from arterial dissection if the intimal flap obstructs the artery. Less common
causes include thoracic outlet compression syndrome, which causes
subclavian artery occlusion, and entrapment of the popliteal artery by
abnormal placement of the medial head of the gastrocnemius muscle.
Polycythemia and hypercoagulable disorders (Chaps. 131 and 141)
are also associated with acute arterial thrombosis.
Clinical features
The symptoms of an acute arterial occlusion depend on the location,
duration, and severity of the obstruction. Often, severe pain, paresthesia, numbness, and coldness develop in the involved extremity within
1 hour. Paralysis may occur with severe and persistent ischemia.
Physical findings include loss of pulses distal to the occlusion, cyanosis
or pallor, mottling, decreased skin temperature, muscle stiffening, loss
of sensation, weakness, and/or absent deep tendon reflexes. If acute
arterial occlusion occurs in the presence of an adequate collateral circulation, as is often the case in acute graft occlusion, the symptoms and
findings may be less impressive. In this situation, the patient complains
about an abrupt decrease in the distance walked before claudication
occurs or of modest pain and paresthesia. Pallor and coolness are
evident, but sensory and motor functions generally are preserved. The
diagnosis of acute limb ischemia is usually apparent from the clinical
presentation. In most circumstances, MRA, CTA, or catheter-based
arteriography is used to confirm the diagnosis and demonstrate the
location and extent of arterial occlusion.
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TREATMENT

Acute Limb Ischemia

Once the diagnosis is made, the patient should be anticoagulated
with intravenous heparin to prevent propagation of the clot. In
cases of severe ischemia of recent onset, particularly when limb viability is jeopardized, immediate intervention to ensure reperfusion is
indicated. Catheter-directed thrombolysis/thrombectomy, surgical
thromboembolectomy, and arterial bypass procedures are used to
restore blood flow to the ischemic extremity promptly, particularly
when a large proximal vessel is occluded.
Intraarterial thrombolytic therapy with recombinant tissue plasminogen activator, reteplase, or tenecteplase is most effective when
acute arterial occlusion is recent (<2 weeks) and caused by a thrombus in an atherosclerotic vessel, arterial bypass graft, or occluded
stent. Thrombolytic therapy is also indicated when the patient’s
overall condition contraindicates surgical intervention or when
smaller distal vessels are occluded, thus preventing surgical access.
Meticulous observation for hemorrhagic complications is required
during intraarterial thrombolytic therapy. Another endovascular
approach to thrombus removal is percutaneous mechanical thrombectomy using devices that employ hydrodynamic forces or rotating baskets to fragment and remove the clot. These treatments may
be used alone but usually are used in conjunction with pharmacologic thrombolysis. Surgical revascularization is preferred when
restoration of blood flow must occur within 24 h to prevent limb loss
or when symptoms of occlusion have been present for more than
2 weeks. Amputation is performed when the limb is not viable, as
characterized by loss of sensation, paralysis, and the absence of
Doppler-detected blood flow in both arteries and veins.
If the limb is not in jeopardy, a more conservative approach that
includes observation and administration of anticoagulants may be
taken. Anticoagulation prevents recurrent embolism and reduces the
likelihood of thrombus propagation; it can be initiated with intravenous heparin and followed by oral warfarin. Recommended doses are
the same as those used for deep vein thrombosis (Chap. 300). Emboli
resulting from infective endocarditis, the presence of prosthetic heart
valves, or atrial myxoma often require surgical intervention to remove
the cause.
ATHEROEMBOLISM
Atheroembolism is another cause of limb ischemia. In this condition, multiple small deposits of fibrin, platelets, and cholesterol
debris embolize from proximal atherosclerotic lesions or aneurysmal
sites. Large protruding aortic atheromas are a source of emboli that
may lead to limb ischemia, as well as stroke and renal insufficiency.
Atheroembolism may occur after intraarterial procedures. Since atheroemboli to limbs tend to lodge in the small vessels of the muscle and
skin and may not occlude the large vessels, distal pulses usually remain
palpable. Patients complain of acute pain and tenderness at the site of
embolization. Digital vascular occlusion may result in ischemia and
the “blue toe” syndrome; digital necrosis and gangrene may develop
(Fig. 302-2). Localized areas of tenderness, pallor, and livedo reticularis (see below) occur at sites of emboli. Skin or muscle biopsy may
demonstrate cholesterol crystals.
Ischemia resulting from atheroemboli is notoriously difficult to
treat. Usually neither surgical revascularization procedures nor thrombolytic therapy is helpful because of the multiplicity, composition,
and distal location of the emboli. There is limited evidence that antithrombotic therapy with platelet inhibitors or anticoagulants prevents
atheroembolism. Statins may stabilize plaque and potentially reduce
the risk of atheroembolism. Surgical intervention to remove or bypass
the atherosclerotic vessel or aneurysm that causes the recurrent atheroemboli may be necessary.
THORACIC OUTLET COMPRESSION SYNDROME
This is a symptom complex resulting from compression of the neurovascular bundle (artery, vein, or nerves) at the thoracic outlet as it
courses through the neck and shoulder. Cervical ribs, abnormalities of
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