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Peripheral Arterial Disease in the Catheterization Laboratory:
An Underdetected and Undertreated Risk Factor

P

atients undergoing percutaneous coronary revascularization present an opportunity for physicians to
focus on risk factor identification and treatment. Although
strides have been made in the treatment of some risk factors
such as hyperlipidemia, surprisingly, peripheral arterial
disease (PAD) continues to be ignored as a risk factor in
cardiology. It is embarrassing to think that patients may
undergo canalization of their femoral arteries and angiography of their coronary arteries with no real thought given
to the ascertainment of arterial disease in noncoronary
segments. In the current issue of the Mayo Clinic Proceedings, Singh et al1 call attention to the prevalence of manifest PAD in the percutaneous coronary intervention (PCI)
population—18%—a number worthy of our notice. Furthermore, the in-hospital and long-term outcomes of patients with PAD are substantially worse than the outcomes
of patients without PAD. This study, which included 1397
patients with PAD, is one of the largest of its kind.
Identification of PAD serves several useful purposes.
Singh et al show that PAD identifies a patient population at
particular risk of ischemic complications in both the short
term and long term. In-hospital mortality rates were 3 times
higher in patients with PAD compared with those without
PAD—an important observation by Singh et al. Rates of inhospital myocardial infarction, stroke, and transient ischemic attack were also higher, whereas rates of procedural success were lower. Other studies in contemporary
PCI literature have corroborated this elevated risk for patients with PAD.2,3
Despite the fact that PAD poses a specific hazard to
patients undergoing PCI, it is encouraging that Singh et al
found that results of PCI have improved in recent years.
This is due in large part to routine coronary stenting and
superior generations of stents that are easier to deploy.
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Advances in pharmacotherapy such as intravenous glycoprotein IIb/IIIa inhibition and clopidogrel also have contributed to this improvement. Ongoing advances such as
the incorporation of drug-eluting stents into routine practice will likely further improve the results obtained with
PCI in patients with PAD, although this is unlikely to
eliminate the gap between patients with and without PAD
on end points such as death.
The rates of stroke as a complication of PCI were extremely low in this study; however, it is notable that the rate
of stroke was twice as high in patients with PAD (0.6%),
emphasizing again the need for special care during catheterization of patients with PAD. Use of smaller-diameter
catheters and exchange length wires for all
catheter exchanges may help minimize the See also
embolic potential in patients with PAD. page 1113
Also, patients with PAD who undergo PCI
have a higher risk of bleeding complications. Singh et al
report a risk of bleeding that is essentially doubled with
PAD, with a transfusion rate of 11% vs 5.8%. Vascular
access may be more complicated due to the presence of
atherosclerosis and calcification in the artery being punctured. Potentially, improvements in adjunctive pharmacotherapy such as use of the direct thrombin inhibitor
bivalirudin instead of heparin could minimize this bleeding
hazard in patients with PAD.4 More effective methods to
provide hemostasis after arterial sheath removal also are
being explored.
Singh et al are to be commended for the comprehensive
definition of PAD used in their study, which includes disease of the cranial and extracranial arteries, abdominal
aortic aneurysm, and lower extremity arterial disease. It is
appropriate that cerebrovascular disease be included in this
definition. Indeed, the patient with involvement of 1 arterial bed has a high likelihood of either symptomatic or
asymptomatic involvement of another arterial bed, and this
global approach to atherothrombosis is the direction in
which the field is heading.5,6
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Screening for PAD in patients requiring coronary revascularization

History
Exertional claudication
Atypical claudication
Transient ischemic attack
Difficult-to-control hypertension

Physical examination
Pulses
Bruits
Bilateral arm pressures
Ankle-brachial index

Tests
Carotid ultrasonography
Abdominal/renal ultrasonography
Rest or exercise pulse volume
recording
Angiography

FIGURE 1. Algorithm for identifying peripheral arterial disease (PAD) in patients with coronary artery
disease serious enough to warrant percutaneous (or surgical) revascularization. A history and
physical examination geared toward identifying PAD should be performed. On the basis of this
information and the level of overall patient risk factors, various noninvasive screening tests and,
when appropriate, angiographic assessment should be considered.

Several simple measures could be instituted to detect
PAD in patients requiring catheterization (Figure 1). Blood
pressure levels should be measured in both arms to screen
for subclavian artery stenosis, a particular concern in patients who have or may later receive internal mammary
artery bypass grafts. All pulses should be examined carefully, including listening for carotid, subclavian, and femoral artery bruits. Ankle-brachial index (ABI) measurements
also would be useful to screen for PAD.7 Indeed, since
blood pressure levels and pedal pulses are recorded routinely anyway, incorporation of ABI measurements would
seem to be a natural step in the catheterization laboratory
assessment as an extension of the physical examination.8
Of course, a normal resting ABI would not rule out PAD;
an exercise ABI should be obtained if claudication is clinically suspected. However, for PAD screening, a resting
ABI would be a good start. In patients with hypertension
and/or renal insufficiency, renal artery stenosis (RAS)
should be considered a possible contributory factor, with
perhaps noninvasive or invasive screening. In a catheterization laboratory setting, angiography may be an expedient screen for RAS. As suggested by prior work from the
Mayo Clinic, RAS is highly prevalent among patients undergoing coronary angiography, particularly in those with
hypertension, and screening abdominal angiography
should be considered.9 Other groups have confirmed these
observations regarding the prevalence of previously undi1108
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agnosed RAS in the catheterization laboratory, with a potential benefit of percutaneous revascularization.10-12
Patients with PAD should be targeted for more aggressive medical therapy. As observed by Singh et al, patients
with PAD were much more likely to have diabetes mellitus,
hypertension, hypercholesterolemia, and renal dysfunction
and to use tobacco. This multiplicity of risk factors likely
contributes to some portion of the excess risk of patients
with PAD. Of course, lifestyle modification, including tobacco cessation, an improved diet, and regular exercise with
incorporation of a walking program, is critical. Antiplatelet
therapy is particularly important for patients with PAD.13,14
Likewise, statin therapy is of proven benefit in reducing
cardiac events and may even have a role in improving claudication.15-19 Angiotensin-converting enzyme inhibition is of
great benefit, both in symptomatic and asymptomatic PAD.20
In the future, therapy to increase high-density lipoprotein
levels likely will play a prominent role in PAD. Although the
argument could be made that all these forms of medical
therapy would be indicated on the basis of coronary artery
disease, the presence of concomitant PAD should lead to
intensification of the medical regimen. Paradoxically, patients with PAD appear to receive less aggressive medical
therapy; apparently, both patients and physicians underestimate the importance of PAD.21-26
Identification of PAD, beyond its role as a risk factor for
cardiac disease, gives physicians an opportunity to deter-
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mine whether a patient has claudication. Symptoms of
claudication are not always typical.27 Just as angina can be
atypical or “silent,” so too can PAD. Often, a functional
impairment is present with PAD, even if classic claudication is not. When claudication seems to limit a patient’s
ability to walk (and exercise), percutaneous revascularization should be considered. Contemporary data show
excellent outcomes with lower extremity angioplasty and
stenting.28 Outcomes will likely be better as peripheral
interventional technology, such as drug-eluting stents for
PAD, improves.29
Physicians in general and cardiologists in particular
need to pay more attention to PAD. The catheterization
laboratory often presents an opportunity to consider carotid
stenosis, subclavian artery disease, RAS, iliofemoral disease, and abdominal aortic aneurysm as potential diagnoses
and offers the option of immediate angiographic assessment. The article by Singh et al ought to serve as yet
another call to action for more aggressive identification and
treatment of PAD, especially in patients with established
coronary artery disease.30
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