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A
mputation and mortality from cardiovascu-
lar diseases have historically been the grim
prospects for people with severe peripheral
arterial disease (PAD). Now, with the recent

revolutionary advances in endovascular therapy, the
future for many of these patients is considerably
brighter. Because current surgical and pharmacological
therapies are acceptable and effective for only a subset
of patients, these new techniques for the many PAD
sufferers will result in higher limb salvage rates, with
acceptable secondary patency rates and considerable
reduction in periprocedural complications.

Some of the advantages of using interventional pro-
cedures over surgery to treat PAD are (1) the proce-
dures can be repeated, if needed, (2) they avoid the
potential complications of general anesthesia, (3) they
may pose less systemic stress, and (4) they may result
in fewer serious complications for this very ill patient
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population.
Critical limb ischemia (CLI) is the most severe mani-

festation of peripheral arterial disease of the lower
extremities. This brief survey of the current diagnostic
approaches and treatment options summarizes and
highlights the potential value and efficacy of endovas-
cular therapy.

THE IMPACT OF CLI
An estimated 1% of adults over the age of 50 (rough-

ly 1.5 million to 2.0 million patients in the US and
Europe) suffer from CLI. The risk factors that result in
this advanced form of PAD in the 30% of patients with
PAD are (1) advanced age, (2) tobacco use, and (3) dia-
betes mellitus.1-4 Patients with dialysis-dependent renal
failure and PAD are also at increased risk of presenting
with CLI.

Mortality rates are alarming: 25% at 1 year; 31.6% at
2 years; and more than 60% after 3 years.1,5,6 Moreover,
CLI results in 150,000 amputations per year in the US

and Europe. Within 1 year of the onset of CLI, 25% of
the patients will die and another 25% will require major
amputation.7,8

TASC
The Transatlantic Inter-Society Consensus (TASC) has

recognized the need for “increased focus on developing
new surgical, endovascular, and pharmacological
approaches to the management of this small, but very
seriously ill group of patients.” One response has been a
diagnostic and treatment tool TASC created in 1999
that, despite subsequent leaps forward, can still be use-
ful for the physician and hospital with only limited
practice in interventional procedures.5

DIAGNOSIS OF CLI
PAD progresses in severity from the mildly disturbing

indications of intermittent claudication to the pro-
foundly troubling signs of chronic CLI, which is identi-
fied as the sustained, severe decrease of leg blood flow.

TABLE 2 .   RUTHERF ORD-BECKER CL A SSIFICATI ON10

Grade Category Clinical Description Objective Criteria

0 0

1

Asymptomatic—no hemodynamically signifi-

cant occlusive disease

Mild claudication

Normal treadmill* or reactive hyperemia test

I 2

3

Moderate claudication

Severe claudication

Completes treadmill exercise; AP after exercise

>50 mm Hg but ≥20 mm Hg lower than rest-

ing value

II 4 Ischemic rest pain Resting AP <60 mm Hg, ankle or metatarsal

PVR flat or barely pulsatile; TP <40 mm Hg

IV 5

6

Minor tissue loss—nonhealing ulcer; focal gan-

grene with diffuse pedal ischemia

Major tissue loss—extending transmetatarsally;

functional foot no longer salvageable

Resting AP <60 mm Hg, ankle or metatarsal

PVR flat or barely pulsatile; TP <40 mm Hg

AP = ankle pressure; PVR = pulse volume recording; TP = toe pressure.  *Treadmill protocol: 2 miles per hour, 12% constant grade.

Clinical Description Objective Criteria

Persistent ischemic rest pain requiring analgesia for >2 weeks Ankle systolic pressure ≤50 mm Hg and/or

OR Ulceration or gangrene of the foot or toes toe systolic pressure ≤30 mm Hg

TABLE 1.  THE EUROPEAN WORKING GROUP ON CRITICAL LEG ISCHEMIA DEFINITION9

AND
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If left untreated, CLI will be manifest as limb pain while
at rest, breakdown of the skin (ulceration or gangrene),
and incipient limb loss. These clinical observations
must be further weighed with a detailed patient histo-
ry, physical examination, and objective, hemodynamic
criteria, with such parameters as an ankle-brachial
index ≤0.4, an ankle systolic pressure ≤50 mm Hg, or a
toe systolic pressure ≤30 mm Hg.1

Two generally accepted classification systems of CLI
are the European Working Group on CLI Definition
(Table 1) and the Rutherford-Becker Classification
(Table 2). Both systems use clinical and hemodynamic
parameters. 

INTERVENTIONAL TREATMENT
Revascularization must be performed promptly to

preserve the limb. Although timely arterial reconstruc-
tion is imperative, CLI is often multilevel, diffuse, and
distal, which makes thorough and accurate treatment
challenging.

Detecting the extent and location of the disease
prior to intervention is crucial. The TASC classification
system can be used to determine the severity of the
anatomical lesion(s) by assessing complexity based on
lesion length, location, and presence of occlusion. The
TASC is an adequate tool for physicians and hospitals
that have limited experience with interventions, but it
is less important for skilled and experienced endovas-
cular specialists.

CLI AND DIABETES
Diabetes mellitus is one of the most important vari-

ables to consider when selecting a surgical or endovas-
cular strategy. There are some unique aspects to the
presentation of CLI in patients with diabetes mellitus:
(1) atherosclerosis develops at a younger age in diabet-
ics and progresses more rapidly; (2) atherosclerosis
affects more distal vessels in diabetics; the aorta and
iliac arteries are rarely involved, however, the infrain-
guinal and infrapopliteal arteries are commonly affect-
ed; (3) infrapopliteal lesions are historically less
amenable to revascularization; and (4) there is a higher
rate of limb loss due to atherosclerosis in distal arteries
in patients with diabetes, especially in association with
diabetic polyneuropathy, than in nondiabetics.10,11

Other important factors to consider are that (1)
severe multilevel peripheral arterial disease limits can-
didacy for surgical revascularization—over 37% in one
major study;12 and, (2) only 20% to 30% of patients
with infrapopliteal artery disease have anatomy favor-
able for traditional PTA; thus requiring alternative tools
for revascularization.

GOAL OF REVASCULARIZATION
Revascularization should restore straight-line, pulsatile

arterial blood flow, thereby allowing the wounds to heal
and the ischemic pain to subside. The restoration of oxy-
genated blood may be important even when a primary
amputation is planned to facilitate wound healing at the
amputation site, and to potentially lessen the extent of
amputation. Primary patency is less important in this
patient population. As we initially noted, the new
endovascular techniques result in increased limb salvage
rates with acceptable secondary patency rates.

FOLLOW-UP
Patients with chronic CLI require lifelong monitoring

of the intervened arterial segments. Although reinter-
vention is generally needed over time, the high technical
success rate of these procedures combined with the con-
siderably reduced physical stress and risk to patients
makes this an important primary approach to CLI treat-
ment. However, endovascular revascularization still
results in 4-year survival rates as low as 40%, with most
deaths caused by coronary artery disease and cere-
brovascular disease.5 The good news is that continuing
interventions for these diseases can considerably
improve and extend life for these high-risk patients. ■

Michael R. Jaff, DO, is Director of the Vascular Diagnostic
Laboratory at Lenox Hill Hospital in New York City. He
may be reached at (212) 702-7400; docmrjaff@aol.com.

Giancarlo Biamino, MD, is Director of the Department of
Clinical and Interventional Angiology, University of Leipzig
Heart Center, Leipzig, Germany. Dr. Biamino may be
reached at +49 341 865 1478; biag@medizin.uni-leipzig.de.

1.  Weitz JI, Byrne J, Clagett P, et al. Diagnosis and treatment of chronic arterial insufficiency of the
lower extremities: a critical review. Circulation. 1996;94:3026-3049.
2.  Dormandy J, Mahir M, Ascady G, et al. Fate of the patient with chronic leg ischemia: a review arti-
cle. J Cardiovasc Surg (Torino). 1989;30:50-57.
3.  McDaniel MD, Cronenwett JL. Basic data related to the natural history of intermittent claudication.
Ann Vasc Surg. 1989;3:273-277.
4.  Jaff M. Severe peripheral arterial disease and critical limb ischemia: incidence, pathophysiology,
presentation, methods of diagnosis. Society of Vascular Medicine and Biology CME series;
svmb.org/medpro/cme/p3/cme:5-10. 
5.  TransAtlantic Inter-Society Consensus (TASC) on Management of Peripheral Arterial Disease
(PAD). J Vasc Surg. 2000;31:1-296.
6.  Pentacost MJ, Criqui MH, Dorros G, et al. Guidelines for peripheral percutaneous transluminal
angioplasty of the abdominal aorta and lower extremity vessels. Circulation. 1994;89:511-531.
7.  Wolfe JHN. Defining the outcome of critical ischaemia: a one-year prospective study. Br J Surg.
1986;11:153-157.
8.  Fisher RK, Harris PL. Epidemiological and economic considerations in the critically ischemic limb.
In: Branchereau A, Jacobs, B (eds). Critical Limb Ischemia. Futura Publishing Company, Armonk, NY:
1999;19-25. 
9.  The European Working Group on Critical Leg Ischemia.  Second European Consensus Document
on Chronic Critical Leg Ischemia. Circulation. 1991;84(suppl IV):IV1-IV26.
10.  Rutherford RB, Baker JD, Ernst C, et al. Recommended standards for reports dealing with lower
extremity ischemia. Revised version. J Vasc Surg. 1997;26:517-538.
11.  Mavor GE. The pattern of occlusion in atheroma of the lower limb arteries: the correlation of clini-
cal and arteriographic findings. Br J Surg. 1956;43:352-364.
12.  Haid SP, Conn J Jr, Bergan JJ. Cystic adventitial disease of the popliteal artery. Arch Surg.
1970;101:765-770.
13.  ICAI Study Group. Prostanoids for chronic critical leg ischemia: a randomized, controlled, open-
label trial with prostaglandin E1. Ann Intern Med. 1999;130:412-421.


