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PERIPHERAL ARTERY DISEASE
Peripheral artery disease (PAD) is defined as a clinical disorder in
which there is a stenosis or occlusion in the aorta or the arteries of the
limbs. Atherosclerosis is the leading cause of PAD in patients >40 years
old. Other causes include thrombosis, embolism, vasculitis, fibromuscular dysplasia, entrapment, cystic adventitial disease, and trauma. The
highest prevalence of atherosclerotic PAD occurs in the sixth and seventh decades of life. As in patients with atherosclerosis of the coronary
and cerebral vasculature, there is an increased risk of developing PAD
in cigarette smokers and in persons with diabetes mellitus, hypercholesterolemia, hypertension, or renal insufficiency.
Pathology (See also Chap. 291e) Segmental lesions that cause stenosis or occlusion are usually localized to large and medium-size vessels.
The pathology of the lesions includes atherosclerotic plaques with calcium deposition, thinning of the media, patchy destruction of muscle
and elastic fibers, fragmentation of the internal elastic lamina, and
thrombi composed of platelets and fibrin. The primary sites of involvement are the abdominal aorta and iliac arteries (30% of symptomatic
patients), the femoral and popliteal arteries (80–90% of patients), and
the more distal vessels, including the tibial and peroneal arteries (40–
50% of patients). Atherosclerotic lesions occur preferentially at arterial
branch points, which are sites of increased turbulence, altered shear
stress, and intimal injury. Involvement of the distal vasculature is most
common in elderly individuals and patients with diabetes mellitus.
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Clinical Evaluation Fewer than 50% of patients with PAD are symp- 1643
tomatic, although many have a slow or impaired gait. The most common symptom is intermittent claudication, which is defined as a pain,
ache, cramp, numbness, or a sense of fatigue in the muscles; it occurs
during exercise and is relieved by rest. The site of claudication is distal
to the location of the occlusive lesion. For example, buttock, hip, thigh,
and calf discomfort occurs in patients with aortoiliac disease, whereas
calf claudication develops in patients with femoral-popliteal disease.
Symptoms are far more common in the lower than in the upper
extremities because of the higher incidence of obstructive lesions in
the former region. In patients with severe arterial occlusive disease in
whom resting blood flow cannot accommodate basal nutritional needs
of the tissues, critical limb ischemia may develop. Patients complain
of rest pain or a feeling of cold or numbness in the foot and toes.
Frequently, these symptoms occur at night when the legs are horizontal and improve when the legs are in a dependent position. With severe
ischemia, rest pain may be persistent.
Important physical findings of PAD include decreased or absent
pulses distal to the obstruction, the presence of bruits over the narrowed artery, and muscle atrophy. With more severe disease, hair loss,
thickened nails, smooth and shiny skin, reduced skin temperature, and
pallor or cyanosis are common physical signs. In patients with critical
limb ischemia, ulcers or gangrene may occur. Elevation of the legs and
repeated flexing of the calf muscles produce pallor of the soles of the
feet, whereas rubor, secondary to reactive hyperemia, may develop
when the legs are dependent. The time required for rubor to develop
or for the veins in the foot to fill when the patient’s legs are transferred
from an elevated to a dependent position is related to the severity of
the ischemia and the presence of collateral vessels. Patients with severe
ischemia may develop peripheral edema because they keep their legs
in a dependent position much of the time. Ischemic neuropathy can
result in numbness and hyporeflexia.
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aneurysm. Mycotic aneurysms have a predilection for the suprarenal
abdominal aorta. The pathologic characteristics of the aortic wall
include acute and chronic inflammation, abscesses, hemorrhage, and
necrosis. Mycotic aneurysms typically affect the elderly and occur in
men three times more frequently than in women. Patients may present with fever, sepsis, and chest, back, or abdominal pain; there may
have been a preceding diarrheal illness. Blood cultures are positive
in the majority of patients. Both CT and MRI are useful to diagnose
mycotic aneurysms. Treatment includes antibiotic therapy and surgical removal of the affected part of the aorta and revascularization of the
lower extremities with grafts placed in uninfected tissue.
Syphilitic aortitis is a late manifestation of luetic infection (Chap.
206) that usually affects the proximal ascending aorta, particularly
the aortic root, resulting in aortic dilation and aneurysm formation.
Syphilitic aortitis occasionally may involve the aortic arch or the
descending aorta. The aneurysms may be saccular or fusiform and are
usually asymptomatic, but compression of and erosion into adjacent
structures may result in symptoms; rupture also may occur.
The initial lesion is an obliterative endarteritis of the vasa vasorum,
especially in the adventitia. This is an inflammatory response to the
invasion of the adventitia by the spirochetes. Destruction of the aortic
media occurs as the spirochetes spread into this layer, usually via the
lymphatics accompanying the vasa vasorum. Destruction of collagen
and elastic tissues leads to dilation of the aorta, scar formation, and
calcification. These changes account for the characteristic radiographic
appearance of linear calcification of the ascending aorta.
The disease typically presents as an incidental chest radiographic
finding 15–30 years after initial infection. Symptoms may result from
aortic regurgitation, narrowing of coronary ostia due to syphilitic aortitis, compression of adjacent structures (e.g., esophagus), or rupture.
Diagnosis is established by a positive serologic test, i.e., rapid plasmin
reagin (RPR) or fluorescent treponemal antibody. Treatment includes
penicillin and surgical excision and repair.

Noninvasive Testing The history and physical examination are often
sufficient to establish the diagnosis of PAD. An objective assessment
of the presence and severity of disease is obtained by noninvasive techniques. Arterial pressure can be recorded noninvasively in the legs by
placement of sphygmomanometric cuffs at the ankles and the use of
a Doppler device to auscultate or record blood flow from the dorsalis
pedis and posterior tibial arteries. Normally, systolic blood pressure
in the legs and arms is similar. Indeed, ankle pressure may be slightly
higher than arm pressure due to pulse-wave amplification. In the presence of hemodynamically significant stenoses, the systolic blood pressure in the leg is decreased. Thus, the ratio of the ankle and brachial
artery pressures (termed the ankle:brachial index, or ABI) is 1.00–1.40
in normal individuals. ABI values of 0.91–0.99 are considered “borderline,” and those <0.90 are abnormal and diagnostic of PAD. ABIs >1.40
indicate noncompressible arteries secondary to vascular calcification.
Other noninvasive tests include segmental pressure measurements,
segmental pulse volume recordings, duplex ultrasonography (which
combines B-mode imaging and Doppler flow velocity waveform analysis examination), transcutaneous oximetry, and stress testing (usually
using a treadmill). Placement of pneumatic cuffs enables assessment
of systolic pressure along the legs. The presence of pressure gradients
between sequential cuffs provides evidence of the presence and location of hemodynamically significant stenoses. In addition, the amplitude of the pulse volume contour becomes blunted in the presence of
significant PAD. Duplex ultrasonography is used to image and detect
stenotic lesions in native arteries and bypass grafts.
Treadmill testing allows the physician to assess functional limitations objectively. Decline of the ABI immediately after exercise
provides further support for the diagnosis of PAD in patients with
equivocal symptoms and findings on examination.
Magnetic resonance angiography (MRA), computed tomographic
angiography (CTA), and conventional catheter-based angiography
should not be used for routine diagnostic testing but are performed
before potential revascularization (Fig. 302-1). Each test is useful in
defining the anatomy to assist planning for endovascular and surgical
revascularization procedures.
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