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FIBROMUSCULAR DYSPLASIA
Fibromuscular dysplasia is a hyperplastic disorder that affects mediumsize and small arteries. It occurs predominantly in females and usually
involves the renal and carotid arteries but can affect extremity vessels
such as the iliac and subclavian arteries. The histologic classification
includes intimal fibroplasia (also classified as focal), medial dysplasia
(multifocal), and adventitial hyperplasia. Medial dysplasia is subdivided
into medial fibroplasia, perimedial fibroplasia, and medial hyperplasia. Medial fibroplasia is the most common type and is characterized
by alternating areas of thinned media and fibromuscular ridges. The
internal elastic lamina usually is preserved. The iliac arteries are the
limb arteries most likely to be affected by fibromuscular dysplasia. It
is identified angiographically by a “string of beads” appearance caused
by thickened fibromuscular ridges contiguous with thin, less-involved
portions of the arterial wall, which is typical of medial fibroplasia. When
limb vessels are involved, clinical manifestations are similar to those for
atherosclerosis, including claudication and rest pain. PTA and surgical
reconstruction have been beneficial in patients with debilitating symptoms or threatened limbs.
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REVASCULARIZATION
Revascularization procedures, including catheter-based and surgical
interventions, are usually indicated for patients with disabling, progressive, or severe symptoms of intermittent claudication despite
medical therapy and for those with critical limb ischemia. MRA,
CTA, or conventional angiography should be performed to assess
vascular anatomy in patients who are being considered for revascularization. Nonoperative interventions include percutaneous transluminal angiography (PTA) and stent placement (Chap. 296e). PTA
and stenting of the iliac artery are associated with higher success
rates than are PTA and stenting of the femoral and popliteal arteries. Approximately 90–95% of iliac PTAs are initially successful, and
the 3-year patency rate is >75%. Patency rates may be higher if a
stent is placed in the iliac artery. The initial success rates for femoralpopliteal PTA and stenting are approximately 80%, with 60% 3-year
patency rates. Patency rates are influenced by the severity of pretreatment stenoses; the prognosis of occlusive lesions is worse than
that of nonocclusive stenotic lesions. The role of drug-eluting stents
and drug-coated balloons in PAD is under investigation.
Several operative procedures are available for treating patients
with aortoiliac and femoral-popliteal artery disease. The preferred
operative procedure depends on the location and extent of the
obstruction(s) and the general medical condition of the patient.
Operative procedures for aortoiliac disease include aortobifemoral
bypass, axillofemoral bypass, femoro-femoral bypass, and aortoiliac
endarterectomy. The most frequently used procedure is the aortobifemoral bypass using knitted Dacron grafts. Immediate graft
patency approaches 99%, and 5- and 10-year graft patency rates
in survivors are >90% and 80%, respectively. Operative complications include myocardial infarction and stroke, infection of the graft,
peripheral embolization, and sexual dysfunction from interruption
of autonomic nerves in the pelvis. The operative mortality rate
ranges from 1–3%, mostly due to ischemic heart disease.
Operative therapy for femoral-popliteal artery disease includes in
situ and reverse autogenous saphenous vein bypass grafts, placement of polytetrafluoroethylene (PTFE) or other synthetic grafts, and
thromboendarterectomy. The operative mortality rate ranges from
1–3%. The long-term patency rate depends on the type of graft used,
the location of the distal anastomosis, and the patency of runoff
vessels beyond the anastomosis. Patency rates of femoral-popliteal
saphenous vein bypass grafts approach 90% at 1 year and 70–80%
at 5 years. Five-year patency rates of infrapopliteal saphenous vein
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opliteal PTFE grafts are <30%.
Preoperative cardiac risk assessment may identify individuals
who are especially likely to experience an adverse cardiac event
during the perioperative period. Patients with angina, prior myocardial infarction, ventricular ectopy, heart failure, or diabetes
are among those at increased risk. Stress testing with treadmill
exercise (if feasible), radionuclide myocardial perfusion imaging,
or echocardiography permits further stratification of risk in these
patients (Chap. 296e). Patients with abnormal test results require
close supervision and adjunctive management with anti-ischemic
medications. β-Adrenergic blockers and statins reduce the risk of
postoperative cardiovascular complications. Coronary angiography
and coronary artery revascularization compared with optimal medical therapy do not improve outcomes in most patients undergoing
peripheral vascular surgery, but cardiac catheterization should be
considered in patients with unstable angina and angina refractory
to medical therapy as well as those suspected of having left main or
three-vessel CAD.
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channel antagonists, and other vasodilators have not been shown
to be effective in patients with PAD.
Cilostazol, a phosphodiesterase inhibitor with vasodilator and
antiplatelet properties, increases claudication distance by 40–60%
and improves measures of quality of life. The mechanism of action
accounting for its beneficial effects is not known. Pentoxifylline, a
substituted xanthine derivative, increases blood flow to the microcirculation and enhances tissue oxygenation. Although several
placebo-controlled studies have found that pentoxifylline increases
the duration of exercise in patients with claudication, its efficacy
has not been confirmed in all clinical trials. Statins and angiotensinconverting enzyme inhibitors appear promising for treatment of
intermittent claudication in initial clinical trials, but more studies
are needed to confirm the efficacy of each class of drugs. There is
no definitive medical therapy for critical limb ischemia, although
several studies have suggested that long-term parenteral administration of vasodilator prostaglandins decreases pain and facilitates
healing of ulcers. Enthusiasm for therapy with angiogenic growth
factors abated when clinical trials of intramuscular gene transfer of
DNA encoding vascular endothelial growth factor, fibroblast growth
factor, hepatocyte growth factor, or hypoxia-inducible factor 1α
failed to demonstrate improvement in symptoms or outcomes in
patients with intermittent claudication or critical limb ischemia.
Clinical trials assessing the ability of bone marrow–derived vascular
progenitor cells to promote angiogenesis and preserve limb viability in patients with critical limb ischemia are ongoing.

THROMBOANGIITIS OBLITERANS
Thromboangiitis obliterans (Buerger’s disease) is an inflammatory
occlusive vascular disorder involving small and medium-size arteries
and veins in the distal upper and lower extremities. Cerebral, visceral,
and coronary vessels may be affected rarely. This disorder develops
most frequently in men <40 years of age. The prevalence is higher in
Asians and individuals of Eastern European descent. Although the
cause of thromboangiitis obliterans is not known, there is a definite
relationship to cigarette smoking in patients with this disorder.
In the initial stages of thromboangiitis obliterans, polymorphonuclear leukocytes infiltrate the walls of the small and medium-size
arteries and veins. The internal elastic lamina is preserved, and a
cellular, inflammatory thrombus develops in the vascular lumen. As
the disease progresses, mononuclear cells, fibroblasts, and giant cells
replace the neutrophils. Later stages are characterized by perivascular
fibrosis, organized thrombus, and recanalization.
The clinical features of thromboangiitis obliterans often include
a triad of claudication of the affected extremity, Raynaud’s phenomenon, and migratory superficial vein thrombophlebitis. Claudication
usually is confined to the calves and feet or the forearms and hands
because this disorder primarily affects distal vessels. In the presence of
severe digital ischemia, trophic nail changes, painful ulcerations, and
gangrene may develop at the tips of the fingers or toes. The physical
examination shows normal brachial and popliteal pulses but reduced
or absent radial, ulnar, and/or tibial pulses. MRA, CTA, and conventional arteriography are helpful in making the diagnosis. Smooth,
tapering segmental lesions in the distal vessels are characteristic, as are
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