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Preliminary statement

The first Consensus Meeting on this topic was held in Abano
Terme on 7th May 2005, during the 2nd International Educa-
tional Course of the Central European Vascular Forum (CEVF),
sponsored by the Italian Pharmaceutical Company BIOFUTURA.
There was no conflict of interest between the Faculty’s Mem-
ber and the Sponsor, no interference occurred between the Spon-
sor and the Faculty during the assessment of the Document.
The intellectual property of the consensus document contents
belongs only to the Faculty Members. The Sponsor also pro-
vided the publication of the Consensus Document (2006 Wolters
Kluwer Health - Milano Roma) available on the website
www.angio-pd.it.

The document was presented and shared with Italian Soci-
ety for Angiology and Vascular Medicine, Czech Society of Angi-
ology, Slovak Society for Angiology, Romanian Society for Vas-
cular Surgery, and the translations in Italian, Check, Slovak and
Romanian languages have been edited. In June 2006 it was pre-
sented during the 22nd world Congress of International Union
of Angiology in Lisboa (2006).

The Document revision began in September 2006, with an
invitation letter to the Faculty, the Executive Committee of CEVF
and Italian and European Experts on Vascular Medicine and
Vascular Surgery. In January 2007 the revision-draft has been
done following the suggestions of all Colleagues who had replied
by email. In February and April 2007, in Prague and Cyprus, a
proposal for a shared protocol of physical training has been pre-
sented. In May and June 2007 all the members of the second
Faculty received the new revision-draft. On July 2007 the writ-
ing committee edited the pre-final version, which was present-
ed and approved on September 27 in Portoroz (Slovenia) dur-

ing a plenary session of the 3rd International Educational Course
of CEVF.

After collecting all the suggestions given during the plenary
presentation, the final version has been edited by the writing
committee in December 2007.

In January 2008 the document has been presented and shared
with the North Africa and Middle East Chapter of Internation-
al Union of Angiology and the Mediterranean League of Angi-
ology and Vascular Surgery. 

This Document presents suggestions for General Practitioners
for more precise and appropriate management of PAD, particu-
larly of Intermittent Claudication, and underlines the investiga-
tions that should be required by GP and what the GP should
expect from the vascular specialist (angiologist, vascular surgeon). 

Introduction

Intermittent claudication (IC) is the major symp-
tom of peripheral arterial disease (PAD) and is
also an important marker of systemic athero-
sclerotic disease.

PAD affects 3% to 10% of the general popula-
tion, increasing to 20% in individuals over 70 years
of age.1-3 It is associated with increased cardio-
vascular morbidity and mortality,4-8 with a risk
for death that is 3-6 times higher compared to the
general population.

In spite of the fact that diagnosis of PAD requires
only simple, non-invasive, and inexpensive pro-

Vol. 27, No. 2 INTERNATIONAL ANGIOLOGY 93

CONSENSUS DOCUMENT

[Int Angiol 2008;27:93-113]



94 INTERNATIONAL ANGIOLOGY April 2008

cedures, PAD is still underdiagnosed and often
goes untreated.9

In order to overcome these shortcomings, wide-
spread screening programs should be implemented
for all individuals over the age of 40-50 years, deter-
mining the presence of IC and checking for weak
pulses in the lower extremities, and by measuring
the ankle brachial pressure index (ABI).9, 10

Once identified, patients with PAD should under-
go careful assessment of global cardiovascular
risk, identifying possible risk factors and aggres-
sively treating modifiable aspects, with the objec-
tive of slowing the evolution of local (worsening
of claudication, appearance of critical ischemia,
necessity of amputation) and systemic (preven-
tion of myocardial infarction and stroke) disease.

This report presents suggestions for general
practitioners (GP) for more precise and appro-
priate management of PAD, with particular ref-
erence to IC. The document suggests the investi-
gations that should be requested by GP and the
recommendations the GP should expect from the
vascular specialist (angiologist, vascular surgeon).

Classifications of peripheral arterial disease

The most well known classifications are those
of Fontaine et al.11 and Rutherford et al.,12 both of
which are equally valid.

The former classification identifies four stages:
1st, asymptomatic; 2nd, claudication; 3rd, rest pain;
4th, skin wound and gangrene.

The 2nd stage can be further subdivided into
stages 2nd A and 2nd B, distinguishing the minor
or major impairment in walking capacity.

Rutherford’s classification could be considered
as a modernization of the Fontaine scheme and
was formulated 43 years later, based on new infor-
mation concerning epidemiology, pathophysiol-
ogy, possibility of revascularization and clinical
results.

Rutherford’s classification divides PAD into 3
grades and 6 categories (Table I).

The 1st stage of Fontaine’s classification is defined
as the asymptomatic presence of arterial lesions
(calcifications, plaques). Patients with occasional
symptoms (e.g. after exceptional physical stress),
sometimes misclassified as stage 1st, should be con-
sidered as having stage 2nd. The pathophysiology
of 1st stage is characterized by the presence of ath-

erosclerotic plaques that may be followed by an
activation of inflammatory processes, with the
release of substances that mediates leukocyte-
leukocyte and/or leukocyte-endothelium interac-
tions, and activates platelet as well. Such molec-
ular and cellular interactions promote successive
leukocyte activation involving deposition of
chemokines on the endothelial surface and facil-
itate adhesion and migration of leukocytes to
subendothelial tissues.13 Activation of an inflam-
matory response at the site of plaques leads to local
complications (plaque rupture and thrombosis)14,

15 and systemic dissemination of proinflammato-
ry molecules (high-risk plaques) that can induce
complications at other vascular sites.16-19

The 2nd stage is characterized by IC, defined as
fatigue, discomfort, or frank pain that occurs in
specific limb muscle group during effort due to
exercise-induced ischemia (walking or climbing
stairs) and goes away upon resting. Because of
the difficulty to define in reliable way the ACD
without specific measurements, GP is advised,
during clinical history examination, to consider
the patients’ capacity on climbing stairs and their
limitations in life style.

The further division into subgroups 2nd A and
2nd B in the Fontaine classification, and especial-
ly in the three categories of Rutherford’s classifi-
cation, is quite useful as the natural history of the
arteriopathy in patients with greater ACD impair-
ment is decidedly more severe.

Patients with mild claudication (2nd stage A, calf
pain climbing more than two flight-stairs) remain
stable in about 75% of cases 20-23 and the presence
of claudication has an important clinical role as an
indicator of global cardiovascular risk (myocardial
infarction and stroke).24 On the other hand, the nat-
ural history of patients with moderate claudication
(2nd stage B, calf pain climbing less than two flight-
stairs) is much more unfavorable, and even wors-
ens if a severe claudication is present (calf pain
climbing less than one flight-stairs), with an ele-
vated risk of progression of local disease.25, 26

The 3rd stage in the Fontaine’s classification
(ischemic rest pain) corresponds to grade II, cat-
egory 4 in the Rutherford scheme. The stage 4th

(ischemic cutaneous lesions) corresponds to
Rutherford grade III. This grade III is divided in
the categories 5 and 6, distinguishing the entity
of skin necrosis (minor and major tissue loss).
Since 1989, the definitions of chronic critical
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ischemia of lower limbs or critical limb ischemia
(CLI) have been combined according to collec-
tively accepted terminology.27-29

CLI is defined as the presence of persistent limb
pain that occurs at rest, lasting longer than 15
days that requires regular analgesic drugs (stage
3), with or without ulcers or gangrene attribut-
able to objectively proven arterial occlusive dis-
ease (stage 4). The term CLI implies chronicity
and is to be distinguished from acute limb
ischemia.30, 31

The term of CLI includes a great variability of
clinical pictures which should require specific
classification categories.

In patients with rest pain, we could distinguish
those with ankle pressure >50 mmHg, in which
rest pain goes away when the limb is lowered, and
clinical features which often regress back to stage

2nd (A or B), from the patients with ankle pressure
lower than 50 mmHg, with persistent rest pain
when the limb is lowered and clinical features
which often progress to the stage of skin damage
(Fontaine 4th, Rutherford III/5).

About the skin injury stage we could distinguish
patients coming directly from stage 3rd (Ruther-
ford II/4) as evolution of the disease, with high
trend to progression (Rutherford III/6) from the
patients coming from the claudication stage after
skin injury or trauma. These patients should not
be classified as CLI, because the limb circulation
is well compensated and the tendency for healing
is good even without any revascularization.

However, the definition of CLI, in spite of the
melting-pot of clinical features must be main-
tained because it underscores the high risk of
amputation and life.

1st

2nd a

2nd b

3rd

4th

TABLE I.—Classification of peripheral arterial disease according to Fontaine and Rutherford.

Fontaine
Signs and symptoms Pathophysiology

Rutherford

Stage Clinic Clinic Grade Category

Asymptomatic

Mild
claudication

Moderate or
severe 

claudication

Ischemic rest
pain

Ulceration
or

gangrene

0

1

2

3

4

5

6

Atherosclerotic pla-
que
Risk plaque
Inflammation
of atherosclerotic
plaque
Aterothrombosis

Discrepancy bet-
ween oxygen reque-
st and arterial sup-
ply

Higher discrepancy
between oxygen re-
quest and arterial
supply

Highest discrepancy
between oxygen re-
quest and arterial sup-
ply, plus acidosis

Severe skin hypoxia
and acidosis

Severe skin hypoxia
and acidosis infec-
tion

Severe skin hypoxia
and acidosis infec-
tion

Fortuitous disco-
very of aortic and
iliac calcifications

ACD >200 m
recovery t <2 min

ACD <200 m
recovery t >2 min

ACD <100-80 m
recovery t >2 min

Rest pain

Necrosis

Gangrene

Asymptomatic

Mild
claudication

Moderate
claudication

Severe
claudication

Ischemic
rest pain

Minor tissue
loss

Major tissue
loss

0

I

I

I

II

III

III

ACD: absolute claudication distance.
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Asymptomatic peripheral arterial disease

Asymptomatic lower extremity PAD (AsyPAD)
(Fontaine stage 1st; Rutherford grade 0, category
0) (Table II) should be suspected in asymptomatic
individuals for whom occasional changes in arte-
rial walls are present (calcifications, isolated
plaques), in all subjects over 70 years, in those
aged 50 to 69 years with history of smoking or
diabetes, in individuals less than 50 years with
diabetes and one other atherosclerosis risk factor
(smoking, dyslipidemia, hypertension, or hyper-
homocysteinemia) and in all people with known
atherosclerotic coronary, carotid, or renal artery
disease.

Also subjects over 50 years with metabolic syn-
drome should be investigated for AsyPAD because
a high prevalence of symptomatic and asympto-
matic vascular disease has been demonstrated in
such patients.32

Any 3 of 5 criteria constitute diagnosis of meta-
bolic syndrome: elevated waist circumference
(≥102 cm or ≥inches in men, ≥88 cm or ≥35 inch-
es in women); elevated triglycerides (≥150 mg/dL
or 1.7 mmol/L or on drug treatment for elevated
triglycerides); reduced HDL-C (≤40 mg/dL or 1.03
mmol/L in men, ≤50 mg/dL or 1.3 mmol/L in
women or on drug treatment for reduced HDL-
C); elevated blood pressure (≥130 mmHg systolic
blood pressure or ≥85 mmHg diastolic blood pres-
sure or on antihypertensive drug treatment in a
patient with a history of hypertension); elevated

fasting glucose (≥100 mg/dL or on drug treatment
for elevated glucose).33

We do not have exact data concerning the preva-
lence of the AsyPAD, but it is estimated that for
100 patients with IC presenting to the doctor, there
are another 100 people symptomatic too, but not
presenting to the doctor and 300 people with
asymptomatic lesions of the arterial walls of the
lower limbs.4

Suspected AsyPAD is diagnosed by measure-
ment of the ABI, at rest and after exercise; an ABI
<0.9 is considered indicative of PAD. If the diag-
nosis is confirmed, it is advisable to proceed with
the identification and correction of risk factors
and with antithrombotic therapy.

Additional diagnostic tests, such as those car-
ried out for 2nd stage (color flow duplex scanning
[CFDS] of supra-aortic arteries [SaoA], abdomi-
nal aorta and cardiac examination) may be use-
ful, even if not expressively indicated.

In the last decade, all the efforts of angiologists
and vascular doctors have already improved the
poor prognosis of patients with PAD. The data
from the REACH-registry34 show a 1-year car-
diovascular death rate of 2.4% in PAD patients,
calculating an about 12% death rate after 5 years.
The Faculty of this Consensus Document would
emphasize the importance of these data and of
further increasing of our efforts.

In cases that the diagnosis of AsyPAD is not con-
firmed, a follow-up visit is recommended after 2-
3 years in the presence of risk factors.

When suspected

Epidemiology

Required examinations

Management

Follow-up

TABLE II.—Asymptomatic peripheral arterial disease: Fontaine Stage 1, Rutherford 0/0.

— Asymptomatic people with fortuitous discovery of aorta and iliac plaques or calcification of
arterial wall

— Age >70 y
— Age >50-69 y and smoking or diabetes
— Age >50 y with objective signs of metabolic syndrome
— Abnormal results on vascular examination of leg
— Coronary, carotid and renal arterial disease

— Prevalence unknown exactly: it is estimated as 300 people for 100 symptomatic patients pre-
senting to the doctor

— Risk of worsening in advanced stages similar to patients with IC
— Marker of global cardiovascular risk: major cardiovascular events 5-7% per year

— ABI measurement: CFDS in particular cases (bilateral absence of femoral pulses)

— Confirmed diagnosis: searching and treatment of risk factors; further investigations like
claudicant individuals

— Confirmed diagnosis: surveillance once yearly
— Unconfirmed diagnosis: surveillance after 3 years, after 2 years in presence of risk factors)
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Measurement and reliability of ankle brachial index

The ABI is the ratio of systolic arterial pressure
measured at the ankle to the brachial arterial sys-
tolic pressure.

Using a pocket-Doppler as a stethoscope, ankle
(anterior and posterior tibial arteries) and brachial
artery systolic blood pressures are measured. For
each leg, the ABI can be calculated by dividing
the highest systolic pressure at the ankle (using
the highest value obtained from the anterior and
posterior tibial arteries) by the highest recorded
systolic pressure in either arm.

In healthy subjects, the ABI varies from 0.9 to
1.3. Values between 0.7 and 0.9 indicate the pres-
ence of mild PAD, while an ABI from 0.5 to 0.7
denotes moderate PAD. ABI values <0.5 indicate
the presence of severe PAD with multiple obstruc-
tive lesions along the arterial tree (Table III).

Furthermore in patients with diabetes, renal
insufficiency or other diseases that cause vas-
cular calcifications, the tibial vessels at the ankle
become non compressible and this fact produces
a false elevation of the ankle pressure which does
not exclude the presence of PAD.35 These patients
typically have an ABI >1.3 and additional non
invasive diagnostic tests should be performed to
evaluate the presence of PAD. The international
guidelines suggest in these cases the measure-
ment of the toe systolic blood pressure.36, 37 In
Italy, toe systolic blood pressure is used less fre-
quently and virtually all specialists prefer color
Doppler.

The recent version of TASC II document31 sug-
gests to increase the higher ABI normal value to
1.4. The Faculty of this Consensus Document
maintains the previous statement to avoid the
screening loss of several diabetic patients.

Mild claudication

Mild claudication (Fontaine stage 2ndA; Ruther-
ford grade I, category 1) (Table IV) is defined as
the appearance of muscular cramps of the lower
limbs (buttock, thigh, calf) climbing more two
flights of stairs, or walking more than 200 m. It
is very important that the GP verifies if the same
symptoms are always present following similar
exercise.

The outcome of mild claudication is similar to
that of AsyPAD, with a 25% risk at 2-5 years of

progressing to more advanced stages;8, 27 the preva-
lence is 3% at 40 years and 6% at 60 years.1, 3

In patients with mild claudication, it is neces-
sary to further assess local symptoms and deter-
mine the presence of vascular lesions at sites other
than the arterial trunk of the legs, due to the well-
known overlapping of atherosclerotic lesions.38

The following diagnostic examinations are indi-
cated29 (grade A recommendation):

— measurement of the ABI, at rest and after
exertion;

— CFDS of the supra-aortic arteries (SAoAs),
as pathologies affecting cerebral arteries are pre-
sent in 13-18% of patients with PAD;39

— CFDS of the abdominal aorta as about 5-10%
of patients with PAD carry aneurysms of the abdom-
inal aorta,40, 41 and because the aorta, which is the
origin of arterial trunks of the lower limbs, may be
the site of nonstenosing lesions which are respon-
sible for severe cutaneous ischemia of the lower
limbs (blue toe syndrome, atheroembolism, etc.);

— cardiological investigations for coronary
artery disease (echocardiogram, ECG, dipyri-
damole thallium, handgrip or echo stress tests)
should be performed and when indicated coro-
nary angiography with the view to coronary revas-
cularization should follow because significant
coronary lesions are present in at least 1/3 of
patients with PAD.42

CFDS of the lower limbs usually is not usually
required to manage mild claudication, neverthe-
less, especially in young claudicant patients, it
could be advised to better define the anatomy and
functionality of the arteriopathy.

Measurement of walking capacity

The evaluation of patients with mild claudica-
tion should be completed by measurement of walk-
ing capacity. It is useful:

TABLE III.—Meaning of ankle brachial index measurement.

ABI Meaning

>1.3 — Unreliable measurement (perform CFDS)
>0.9 — Unlikely arteriopathy

0.9-0.7 — Mild arteriopathy
0.7-0.5 — Moderate arteriopathy with segmentary, steno-

tic and/or obstructive lesions
<0.5 — Severe arteriopathy with occlusive disease in

more than one artery

ABI: ankle brachial index; CFDS: color flow duplex scanning.
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a) in establishing the diagnosis of PAD when
resting measures of ABI are normal;

b) to objectively document the magnitude of
limiting symptoms in patients with PAD and IC;

c) to objectively measure the functional improve-
ment obtained in response to intervention;

d) to differentiate IC from pseudoclaudication;
e) to provide objective data that can demon-

strate the safety of exercise and to individualize
exercise prescription in patients with IC before
the initiation of a formal program of exercise train-
ing.

EXERCISE TREADMILL TEST

This is the most widely used method for mea-
suring walking capacity. The patient is requested
to walk on a treadmill at different speeds and incli-
nations. The most commonly employed test is the
protocol with speed between 1.5 and 2 mph (2.4-
3 km/h) and inclination from 0% to 12%.43 The
parameters measured are the distance walked
before muscular symptoms appear without imped-
ing walking (initial claudication distance [ICD]
or pain free walking distance) and the distance at
which the patient stops walking due to muscular

cramps (absolute claudication distance [ACD] or
maximal walking distance). The test has a certain
degree of variability related to the attitude of the
patient in using the treadmill that can be further
influenced by the instructions given by the oper-
ator.43 In order to overcome some of these incon-
sistencies, a protocol has been proposed that fore-
sees walking on a treadmill with a progressively
increasing grade of slope.

However, in spite of initially promising results,
no significant differences were noted between the
reproducibility of the two tests.44-46

Even though it is the most satisfactory method
of measuring walking capacity, widescale utiliza-
tion of the treadmill test is not feasible for sever-
al reasons, including:

— objective difficulties in walking on a tread-
mill at non-physiological velocities (low com-
pliance, concomitant osteoarticular pathologies);

— risk of acute coronary insufficiency; 
— practical grounds (the exam requires about

1 h, the constant presence of a physician for at
least 30 min and the availability of specialized
equipment for resuscitation such as cardiac mon-
itoring and defibrillator).

When suspect

Epidemiology

Examinations:
[Gr A]

Management

[Gr A] 

[Gr B]
[Gr C] 

Follow-up

TABLE IV.—Mild claudication: Fontaine Stage 2A, Rutherford I/1.

— Pain in the leg which occurs climbing more than two flight stairs and disappears after resting
— Pain in the leg which occurs walking >200 m, and disappears after resting

— Prevalence: 40 y, 3%; 60 y, 6%; >70 y, 18-20%
— Worsening risk in severe claudication: 25% in 2-5 years
— Cardiovascular global risk 5 years: non fatal CV events, 5%; mortality rate (for all causes), 30%

— ABI measurement; eventually CFDS of lower limbs 
— CFDS of supra-aortic arteries
— CFDS of abdominal aorta
— Cardiac investigation
— Assessment of walking ability 

— Goals: slowdown of disease’s progression; prevention of fatal and not fatal CV events; improve-
ment of walking ability

— Slowdown of disease’s progression and prevention of CV events correction of risk factors anti-
platelet drugs

— Improvement of walking ability
- advised physical training
- drugs for claudication

— Surveillance once yearly (ABI and walking ability) after two controls with stable functional and
clinical parameters

— Surveillance of SaoA and abdominal aorta following the specific criteria (Tables VII and VIII)
— Specialistic consulting (angiologist or vascular surgeon) in case of  evolutive disease

ABI: ankle brachial index; CFDS: color flow duplex scanning; CV: cardiovascular.
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Valid alternatives, more feasible for GPs, include
the 6-Minute Walking Test (6MWT), and ques-
tionnaires such as the Walking Impairment Ques-
tionnaire (WIQ) or the Walking Edinburgh Ques-
tionnaire.

SIX-MINUTE WALKING TEST (6MWT)

The patient walks in a corridor of known length
for 6 min at his/her maximal speed; stops are
allowed. The total distance walked is recorded,
better together with the total number of steps. If
the patient can walk for 6 min without muscular
cramps, the test is considered negative.47

QUESTIONNAIRES

The above-mentioned questionnaires are specific
instruments for the assessment of quality of life in
patients with IC, aimed to assess also the thera-
peutic outcomes. These questionnaires are also use-
ful for initial clinical assessment in order to deter-
mine the presence or absence of claudication.

The WIQ quantifies walking performance by
evaluating three different parameters: the distance
(minimal normal score: 70), the velocity (mini-
mal normal score: 40), and stair climbing (mini-
mal normal score: 60). Scores lower than those
reported suggest that the patient should take the
6MWT or the treadmill test.48-50

Considering the above, in clinical practice it is
sufficient to evaluate the walking capacity using
the 6MWT, and to use the treadmill test only before
and after physical training programs, and in clin-
ical trials.

Management of mild claudication

The goals of the management of mild claudi-
cation are the following:

— to prevent major cardiovascular events (fatal
and non-fatal);

— to slow the progression of local and/or sys-
temic disease;

— to improve walking capacity.
Such objectives can be realized only by drastic

modifications in lifestyle (first and foremost stop-
ping smoking), correction of risk factors and spe-
cific pharmacological treatment.29

CORRECTION OF RISK FACTORS

Besides cigarette smoking, another important
risk factor for PAD is diabetes mellitus. In diabetic

patients, fasting blood glucose levels should be
reduced to 80-120 mg/dL and after meals should
be <180 mg/dL, with glycosylated hemoglobin val-
ues <7%.51 In these patients, particular attention
should be given to the care of feet in order to
reduce the risk of infection, avoiding the wors-
ening of the ischemic disease.

As regards arterial hypertension, it must be ade-
quately controlled and blood pressure values with-
in 130/80 mmHg should be maintained using cal-
cium antagonists or ACE inhibitors.52, 53 Treat-
ment with ramipril (10 mg/day) has been associ-
ated with a significant reduction in cardiovascu-
lar death, stroke, and myocardial infarction54-56

also in patient with clinical as well as subclinical
PAD independently from the presence of hyper-
tension.57

Finally, hypercholesterolemia should be treat-
ed in an aggressive manner. Treatment must also
include adequate dietary considerations and, if
necessary, pharmacological intervention with
statins in order to reduce the values of c-LDL <100
mg/dL. A large number of studies have demon-
strated that in addition to significantly lowering
hypercholesterolemia, statins also reduce car-
diovascular mortality independently of the cho-
lesterol-lowering effect.54, 56, 58 This activity is prob-
ably due to a reduction of inflammatory activa-
tion and stabilization of the atherosclerotic
plaques. There are evidences that the cumulative
survival of patients with high inflammation (high
C-reactive protein, CRP) is worst than patients
with low CRP. In patients with high CRP receiv-
ing statin therapy, the cumulative survival is slight-
ly lower than patients with low CRP level.59

Kidney function should be monitored because
chronic renal insufficiency is independently asso-
ciated with PAD and future PAD events.60-62

PHARMACOLOGICAL TREATMENT

Elective pharmacological interventions for slow-
ing the progression of disease include antiplatelet
and anticoagulant agents. At present, these drugs
are defined as anti-athero-thrombotic as they
actively antagonise the pathophysiological mech-
anisms behind progression of local disease and
its systemic localization, reducing the relative risk
of cardiovascular morbidity and mortality.63, 64

The term atherothrombosis refers to the for-
mation of atherosclerotic plaques, for which com-
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CFDS of SAoA is indicated in the following clinical pictures
— Crescendo TIA

- 2 or more episodes attributable to TIA within 24 h, or 
- 3 episodes in 72 h, with complete resolution of symptoms between episodes

— Symptoms suggestive of TIA in the carotid or vertebro-basilar areas started <7 days

— Pulsative latero-cervical swelling

— Symptoms suggestive of TIA and/or minor stroke, in the carotid or vertebro-basilar areas
started >7 days 

— Asymptomatic patients, candidates for major surgical intervention or coronarography
(check list)

— Neck bruits
— Suspected subclavian steal syndrome

— Symptomatic patients, with symptoms started from >30 days

— Asymptomatic patients
- Age  >65 y with risk factors for atherosclerosis 
- Patients with previous stroke, previous myocardial infarction, atherosclerosis in other

areas (coronary, peripheral arteries), abdominal aortic aneurism, retinal vascular occlu-
sion, radiating neck therapy;

- Patients with latero-cervical or supraclavicular murmurs;
- Follow-up after surgery or endovascular procedures of SAoA

Frequency of the control visit (degree of carotid stenosis assessed with ultrasound criteria)
— Asymptomatic patient: age >65 y without  risk factors for atherosclerosis and with CFDS

of the SaoA negative at previous visit

— Carotid stenosis <20%

— Carotid stenosis 20-49%

— Carotid stenosis 20-49%, with echolucent plaque (I e II Lusby’s type) or with very irregu-
lar surface (suggestive of ulcer)

— Carotid stenosis 50-69% 

— Carotid stenosis 50-69%, with echolucent plaque (I e II Lusby’s type) or with very irregu-
lar surface (suggestive of ulcer)

— Carotid stenosis >70%

— Carotid occlusion, with normal contralateral carotid

— Carotid occlusion, with stenosis of contralateral carotid

— Carotid plaque, after previous surgery or endovascular procedures

— Follow-up after surgery or endovascular procedures of SAoA

TABLE V.—Appropriateness of the supra-aortic arteries color flow duplex scanning investigation and frequency of control
visits.75

Hospital
Emergency Room

Grade A

Grade C
Hospital

Emergency Room

Grade A
Within 10 days

Grade A
Within 30 days

Grade C
Within 30 days

Grade C
Within 180 days

After 5 years

18-24 months (depending
on risk factors control)

1 year

6 months

6 months

3-4 months

Specialist consultation

1 year

According to
severity of stenosis

According to
severity of stenosis

1st control within 3
months;

2nd control within 9
months;

successively: every 12
months

CFDS: color flow duplex scanning; SAoA: supra-aortic arteries; TIA: transient ischemic attack.
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plications and thrombosis constitute a single
process that is strictly related to the appearance
of cardiovascular events (myocardial infarction,
stroke, PAD, CLI). Such events affect large and
medium-sized arteries along the entire vascular
tree.

All patients affected with IC should take aspirin
(100-300 mg/day) or other antiplatelet therapy.65,

66 Ticlopidine reduces the need of revasculariza-
tion procedures.67 Clopidogrel has been shown to
reduce the relative risk of ischemic events (com-
bined endpoint of IMA, ischemic stroke and vas-
cular death) by 23.7% (confidence interval: 8.9-

36.2; P=0.003) on PAD patients with respect to
aspirin in the CAPRIE study.68

In patients with diabetes-associated PAD the
efficacy in preventing major cardiovascular events
provided by aspirin and, to a minor extent, by
clopidogrel, is debated.69

In fact, in type 2 diabetic patients platelets have
been shown to be hyper-reactive.70 Increased pro-
duction of thromboxane A2 from platelets and
other cells, also by alternative, aspirin insensitive
pathways has been described,71 and aspirin or
clopidogrel resistance ex vivo is frequently found.72,

73 In a recent study, a dual inhibitor of TXA2 syn-

CFDS of SAoA is indicated in the following clinical pictures
— Age >50 years with family history of AAA
— Presence of arterial disease in other districts
— Occasional discovery of aortic calcifications
— Age >65 years (males)
— Age >50 years with risk factors

— Iliac Doppler signal indicative of upstream hemodynamic stenosis
— Blue toe syndrome

— Bilateral absence of femoral pulse (suspect ascending aortic thrombosis)
— Pulsing abdominal mass

In case of confirmed AAA, follow indication for management, or refer patient for specialist
consultation

— Abdominal pain
- in the presence of pulsing mass
- in the presence of known AAA

Frequency of control visits and management
Ø between  30 and 39 mm
Ø >40 mm

Ø >55 mm
- (if diameter of the proximal normal aorta is <2 cm
- we suggest to use the ratio Ø AAA/Ø not aneurysmatic aorta)

Ø >40 mm with accelerated growth: 10 mm/year or 7 mm/6 months

Asymptomatic patients without risk factors and negative previous CFDS

Asymptomatic patients with risk factors and negative previous CFDS

Ratio Ø AAA/Ø not aneurysmatic >2

Ratio Ø AAA/Ø not aneurysmatic >2.5

TABLE VI.—Appropriateness of the abdominal aorta color flow duplex scanning investigation and frequency of control
visit.

Within 180 day

Within 30 days

Within 10 days

Specialist
consulting

Hospital 
Emergency Room

Call emergency intervention

12 months
6 months

Angio-CT, angio-MR
(intervention)

Angio-CT, angio-MR
(intervention)

Follow-up not indicated

3 year
5 years after

2nd negative CFDS

6 months

Angio-CT, angio-MR
(intervention)

CFDS: color flow duplex scanning; SAoA: supra-aortic arteries; AAA: abdominal aortic aneurysm; CT: computed tomography; MR: magnetic resonance.
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thase and receptor antagonist, picotamide, sharply
reduced mortality over aspirin in patients with
PAD and associated type 2 diabetes,74 thus indi-
cating that direct inhibitors of thromboxane may
be advantageous in this condition. Picotamide is
an effective and safe drug and can be used in PAD
patients with type 2 diabetes where commercial-
ly available, as in Italy.

Unfortunately, the question could not be defi-
nitely solved by the quoted CLIPS66 trial, given
the limited number of patients enrolled.

The disability associated with mild claudica-
tion generally allows an acceptable quality of life
for most patients and often the correction of risk
factors is sufficient to improve walking capacity.

Whenever specific needs exist, additional inter-
ventions (drugs and physical activity) can be per-
formed in order to improve the quality of walk-
ing as described below.

Follow-up

Patients with mild claudication having stable
functional and anatomic parameters after two
successive control visits should be re-evaluated
annually by ABI measurements and 6MWT; in
case of worsening of these parameters and clini-
cal features CFDS is indicated as second level
investigation. With regard to periodic examina-
tions of the SAoA and the abdominal aorta, the
recommended follow-up times are detailed in
Tables V75 and VI.

If the clinical picture has changed, with a sud-
den reduction in walking capacity or the appear-
ance of cyanosis and rest pain (even if intermit-
tent) the patient should undergo specialist evalu-
ation at least within 10 days.

Moderate claudication

The distinction of Fontaine stage 2nd B into mod-
erate claudication and severe claudication, as sug-
gested by the Rutherford classification, represents
one of the most important innovations of clinical
epidemiology. Moderate claudication (Fontaine
stage 2nd B; Rutherford grade I, category 2) (Table
VII) should be suspected in subjects with mus-
cular cramps of the lower limbs (gluteal, thigh,
leg) after climbing less than two flights of stairs,
or walking less than 200 m.

Systemic outcome does not differ from that of
mild claudication, but the local outcome is dif-
ferent, with a 6-10% risk of progression to severe
claudication in 12-18 months.

The same diagnostic procedures are indicated,
with few differences. The first concerns the mea-
surement of walking capacity (grade C recom-
mendation, at this stage) is imperative in the light
of carrying out a supervised physical training pro-
gram. The second regards a detailed CFDS of lower
limbs (measuring site, length and extension of
stenosis or obstruction, and effectiveness of col-
lateral vessels) to find indications and possibility
for endovascular procedures.

Management of moderate claudication

Recommendations for management of moder-
ate claudication by correction of risk factors and
pharmacological therapy with antithrombotic
agents are similar to those indicated for mild clau-
dication. Improvements in walking capacity are
also advocated, which in addition to having ben-
eficial effects on the quality of life, most likely
improve systemic disease as well. Antithrombot-
ic treatment should be associated with physical
exercise and drugs that improve walking capaci-
ty.

PHYSICAL TRAINING

Physical training is universally recognized as
the most efficacious means for improving the walk-
ing capacity in patients with PAD, and should
always be associated with pharmacological treat-
ment as previously discussed.

The utility and efficacy of physical training has
been demonstrated by several studies that how-
ever have been generally small and nonrandom-
ized, along with a few meta-analyses.76-78

Many studies have also documented an improve-
ment in general physical status with a reduction
in cardiac frequency, respiration and oxygen con-
sumption under the same work load.79, 80 Patients
acquire the capacity to walk for longer distances
and times at higher speeds.81

The improvement in walking capacity is inde-
pendent of the presence of associated risk factors
such as smoking,82 diabetes83 and other con-
comitant pathologies.

Supervised physical training, or training car-
ried out at specialized centers under the supervi-
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sion of expert staff, has been shown to be signif-
icantly better with respect to written or verbal
advice (“stop smoking” and “keep walking”) to
carry out regular physical activity.84-86 However,
as home training is nonetheless preferable than
the complete absence of physical exercise,84, 87, 88

and considering the organizational difficulties
that supervised training necessitates, the most
reasonable strategy at present appears to reserve
supervised training to patients with moderate to
severe IC, whilst home training is recommended
for patients with mild claudication. Recently, a
personalized home training program has been
proposed that is guided by the pain threshold;
such a home based program is a compromise
between supervised physical training and mere
advice to get more exercise.89, 90

In spite of being recommended by all guide-
lines, in clinical practice the use of physical train-
ing in claudicants remains low, and the adopted
protocols show a great variability and often they
are unclear, over all concerning the working load.

The majority of papers and guidelines suggest to
walk near-maximal pain,31, 91 and the TASC 2nd Doc-
ument includes the high level of claudication pain
during training session as predictor for good
results.31 Considering the recent evidence about
the significant increase of inflammation after the
maximal exercise,91-97 the physical training in clau-
dicants should utilize only the aerobic exercise,
without reaching really the near maximal pain.
Indeed, despite the definition near maximal pain,
if we look at contents of the papers we find more
prudence to describe the protocols, with the sug-

When suspect

Epidemiology

Examinations
[Gr. A]

[Gr. C]
[Gr. A]
[Gr. A]
[Gr. A]

Management

[Gr. A] 

[Gr B]
[Gr C]

Follow-up

TABLE VII.—Moderate claudication: Fontaine Stage 2B, Rutherford I/2.

— Pain in the leg which occurs climbing less than two flight stairs and disappears after resting
— Pain in the leg which occurs walking <200 m, and disappears after resting

— Prevalence: 40 y, 3%; 60 y, 6%; >70 y, 18-20%
— Worsening risk in severe claudication: 

- 25% in 2-5 years
- 6-10% in 12-18 months

— Cardiovascular global risk 5 years:
- non fatal CV events 5%
- CV mortality 30%

— ABI measurement
— CFDS of lower limbs to find

- indications for endovascular procedures, assessing
- site, length and extension of stenosis or obstruction
- collateral vessels

— Assessment of walking ability
— CFDS supra-aortic arteries
— CFDS abdominal aorta
— Cardiac investigation

— Goals: slowdown of disease’s progression
- prevention of fatal and not fatal CV events
- improvement of walking ability

— Slowdown of disease’s progression and prevention of CV events
- correction of risk factors
- antiplatelet drugs

— Improvement of walking ability
- supervised physical training
- drugs for claudication
- endovascular procedures for revascularization (if indicated, with assessment of risk/benefit

ratio)

— Surveillance every 6 months, after two controls with stable functional and clinical parameters
— Surveillance of SAoA and abdominal aorta following the specific criteria (Tables VII and VIII)
— Specialistic consulting (angiologist or vascular surgeon) in case of  evolutive disease

CV: cardiovascular; CFDS: color flow duplex scanning; SAoA: supra-aortic arteries.
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gestion that during the training patients should be
encouraged to walk with a calf pain between mild
to moderate intensity,35, 80, 98 and the TASC 2nd Doc-
ument reminds that patients should stop walking
when claudication is considered moderate, and
always avoiding excessive fatigue or discomfort.31

To avoid misunderstandings on the terms, and
protocols with high inflammatory risk, the Fac-
ulty of this Consensus Document proposes a
shared and well defined short-course protocol,
near maximal pain but without reaching it, effec-
tive as the longer ones, but with lower cost.99

SUPERVISED TRAINING PROGRAM 6 WEEKS, 3 DAYS

WEEKLY (SUGGESTED PROTOCOL)

Day 0 (the day before to start Physical Training
Program).⎯1) Warm-up 10 min of bicycle exer-
cise without load; 2) Maximal Treadmill (diag-
nostic) Test: constant load (speed: 3.2 km/h; slope:
12-15%); parameters: ICD, ACD, recovery time
(rt); 3) assessment of walking capacity: 1 h after
maximal Treadmill Test, submaximal Treadmill
(speed: 1.5 km/h; slope: 6±2%) or spontaneous
walking without slope, measuring the absolute
walking capacity; the same settings will be used
for training session.

Day 1.⎯1) Warm-up 10 min of bicycle exercise
without load; 2) single training session: patient
walks until 60-70% of measured walking capaci-
ty (sub maximal test); 3) resting and restore peri-
od: standing or sitting for 1 min or until the patient
can restart the walking (indicative setting could
be a period equal to rt measured during the max-
imal treadmill test); 4) daily training session: exer-
cise-rest-exercise pattern should be repeated,
reaching the 1-2 km of walk, or at least 30 min of
effective walking time; 5) cool-down: sitting rest-
ing until the normalization of all cardiovascular
parameters.

Day 9.⎯1) New assessment of walking capaci-
ty: submaximal treadmill test or spontaneous walk-
ing without slope (same setting utilized the day
0); 2) recalculate the single exercise load: patient
walks until 60-70% of new walking performance
(incremental protocol of the training program);
3) resting and restore period and daily training
session remain unchanged.

Day 18 (6 weeks).⎯Maximal treadmill test to
assess the new ICD, ACD, rt.

Home program.⎯The patients is advised to con-
tinue a daily regular physical activity, following
the style utilized during the supervised period.
Every month the maximal walking capacity should
be verified by the patient himself, referring to the
specialist if the walking capacity is worsened.

The costs of this 6 weeks protocol in Italy varies
from € 4,179 in Sicily and € 3,057 in Veneto, sig-
nificantly lower than the estimated costs of 6
months protocols ($ 12 000 for unsupervised exer-
cise, and $ 30 000 for the supervised training.100

Drugs improving the walking capacity

During the last 50 years, several drugs have been
proposed for improving walking capacity.101, 102 At
present, however, only few of these agents are sup-
ported by adequate scientific evidence of their
beneficial effects.

Pentoxifylline (a methylxanthine derivative) can
improve anomalous erythrocyte deformability and
reduces the levels of fibrinogen and platelet coag-
ulation; 20% of patients with PAD have improve-
ment within 6 months of treatment, but the role
of pentoxifylline as therapy for IC is marginal and
not well established.30, 31

Naftidrofuryl, a serotonin receptor antagonist,
improves aerobic metabolism in hypoxic tissues.
Several clinical controlled studies have reported
significant positive results for both walking dis-
tances and quality of life. Other studies have report-
ed conflicting results regarding its pharmacolog-
ical efficacy.103, 104

Buflomedil is an inhibitor of α1- and α2-adren-
ergic receptors, that acts as a calcium antagonist
and reduces the vasoconstrictive response to var-
ious stimuli.99 Two non-recent controlled studies
with relatively small sample populations suggested
that administration of buflomedil leads to improve-
ments in PAD,105 although these results have not
been confirmed by more recent investigations.

Cilostazol, an inhibitor of type III phosphodi-
esterase, has vasodilative and anticoagulant activ-
ity.106 Some reports have indicated that it improves
both ICD and ACD,107, 108 but currently this drug
is only approved in some countries.

L-propionyl-carnitine (LPC) appears to have
beneficial effects on the walking capacity in
patients with IC109 by favoring the clearance of
excess acetylcarnitine present in patients with
reduced muscular performance.110, 111 This meta-
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bolic effect is likely to be related to an anaplerot-
ic mechanism, which is the capacity of LPC to fur-
nish intermediate metabolites that are useful in
bioenergetic processes through which LPC pro-
vides additional energy to ischemic muscles.112 In
fact, ischemic limbs show a reduced metabolism
of fatty acids and carnitine, similar to that seen
in myocardial damage when primary carnitine
deficits are present. In PAD, the carnitine deficit
is correlated with severity of disease.113, 114

Several studies115, 116 have demonstrated that
LPC, in addition to being well-tolerated, leads to
significant improvements in both the ACD and
the quality of life.117 Moreover, a clinical phar-
macologic study carried out in an in vivo human
model of ischemia-reperfusion demonstrated that
LPC protects vascular tissues and organs from
ischemic injury.118

Intravenous administration of LPC (600 mg/day)
during physical training programs appears to fur-
ther improve the efficacy of exercise in patients
with moderate to severe IC.119

Other drugs active on the endothelial function,
as mesoglycan120 and sulodexide,121 have been
shown to improve walking capacity, but the num-
ber of published papers are not sufficient for strong
recommendations.

Follow-up

Follow-up criteria for moderate claudication
are essentially those indicated for mild claudica-
tion, but at shorter intervals, and require greater
attention by the GP with regards to the possible
appearance of symptoms that indicate progres-
sion of disease.

MARKERS OF DISEASE PROGRESSION

The natural history of IC and its clinical epi-
demiology indicate that nearly 75% of patients
with mild to moderate claudication will experi-
ence stabilization of disease; only 25% of these
patients will progress to severe claudication and
CLI. It is thus possible to define two forms of PAD.

The first relatively benign form is associated
with walking difficulties that are not debilitating
in the majority of patients, but nonetheless rep-
resent an important indicator of systemic car-
diovascular risk, especially coronary. In contrast,
the second form of PAD is more aggressive and is
destined towards a progressive worsening of dis-

ease. Unfortunately, at present it is not possible
to distinguish between the two forms during the
claudication phase.

The factors contributing to PAD progression
seems to be different in large vessels (cigarette
smoking, lipids and inflammation) and in small
vessels (diabetes),122 even if the major involvement
of small vessels (under knee arteries) in diabetic
did not show significant correlation with harder
outcomes in the PAD of diabetic than no diabet-
ic patients.123

Several studies have suggested that long-term
activation of inflammatory processes is an inde-
pendent risk factor for cardiovascular events,25, 93,

95, 124, 125 related with the progression of PAD.126 A
recent paper suggests that the cytokines’ releas-
ing trend after maximal exercise could be a bet-
ter marker of disease progression.97

However, further investigations are needed in
order to confirm this hypothesis.

To date, general risk factors for progression of
PAD include:

— presence of multiple obstructions along the
arterial trunk;

— ABI <0.5;
— presence of diabetes mellitus;
— persistence of risk factors (especially smok-

ing);
— hyperhomocysteinemia;
— hyperviscosity (hematocrit) and hypercoag-

ulability (fibrinogen);
— increased levels of CRP;
— heart failure;
— chronic renal insufficiency;
— PAD with progressively worsening symp-

toms.

Severe claudication

Severe claudication (Fontaine stage 2nd B;
Rutherford grade I, category 3) (Table VIII) is
defined as the presence of symptoms typical of IC
that occur climbing less than one flight stairs or
walking less than 100 m. It is associated with a 3-
year mortality rate of 20%25, 127 and a very high
risk of local limb worsening. Forty percent of cases
progress to CLI in 6-18 months and 35% requires
major amputation within 24 months.

Diagnostic procedures in these patients include
extensive and detailed CFDS of the lower limbs,
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treadmill test and imaging procedures (angio-RM,
angio-TC, angiography) in addition to the assess-
ment of the SAoA, abdominal aorta and cardiac
assessments.

The management of these patients must have
as primary consideration the possibility of revas-
cularization (open or endovascular) without how-
ever disregarding supervised physical training in
addition to antithrombotics, correction of risk fac-
tors and drugs for claudication. Prostaglandins
have been proposed in the management of severe
claudication128-131 to stabilize the disease as mod-
erate claudication and postpone the revascular-
ization procedures, but the overall evidence does
not support this drug application as strong rec-
ommendation.31

Considering the difficulty in obtaining all the
results necessary for correct therapy, in a rea-
sonable period of time, it is prudent that the GP
sends the patient to urgent specialist consultation
within 30 days.

In current clinical practice, severe claudication
is often indicated as disabling claudication. Use
this term as synonymous of severe claudication
is a semantic error which should be avoided.
Severe claudication indicates an objective group
of claudicant patients with a well-defined walk-
ing capacity. Instead the term of disabling clau-
dication indicates a subjective feature. Studies on
the quality of life demonstrated that a 150 m. ACD
can provide a satisfactory quality of life for patients
over 70 years old, but can be considered inca-
pacitating for people 50 years old, with different
personal and professional requirements. This dif-
ference in subjective assessment of walking capac-
ity as disability of patient should be carefully con-
sidered in the decision process for revasculariza-
tion procedures.

The follow-up of patients with severe claudica-
tion requires frequent control visits, at least every
3 months. Controls could be performed on a 6
months’ basis if stable clinical and functional para-

When suspect:

Epidemiology

Examinations*
[Gr. A]

[Gr. B/C]
[Gr. A]
[Gr. A]
[Gr. A]

Management
[Gr. A]
[Gr. A]
[Gr. C]

[Gr. A]

Follow-up

TABLE VIII.—Severe claudication: Fontaine Stage 2B, Rutherford I/3.

— Pain in the leg which occurs climbing less than one flight stairs and disappears after resting
— Pain in the leg which occurs walking <100 m, and disappears after resting

— Cardiovascular global risk: 20% mortality in 3 years
— Local risk of the limb: 40% evolution in CLI in 6-18 months, 35% amputation in 2 years

— ABI measurement
— CFDS of lower limbs to find
— Indications for endovascular procedures, assessing

- Site, length and extension of stenosis or obstruction
- Collateral vessels

— Vascular imaging: finding the indications and possibility for revascularization procedures (open
or endovascular)

— Assessment of walking ability
— CFDS supra-aortic arteries
— CFDS abdominal aorta
— Cardiac investigation

— Open or endovascular revascularization (see text)
— Improvement of walking ability

- supervised physical training
- drugs for claudication

— Correction of risk factors
- antiplatelet drugs

— Surveillance every 3 months
— Surveillance every 6 months, after two controls with stable functional and clinical parameters
— Surveillance of SAoA and abdominal aorta following the specific criteria (Tables VII and VIII) 
— Specialistic consulting (angiologist or vascular surgeon) in case of evolutive disease

*If is not possible to have in very short time all the required information for the best treatment, the GP is advised to directly address the patient to a
Vascular Lab or Vascular Care Unit for a clinical and instrumental consulting, which should be realized within 30 days. Sudden Appearance of Severe
Claudication immediately send the patient to Vascular Center or to Emergency Room. CLI: critical limb ischemia; ABI: ankle brachial index; CFDS: color
flow duplex scanning; SAoA: supra-aortic arteries.
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meters are observed after two successive control
examinations.

In case of sudden appearance of claudication
pain (few steps claudication) the patient must be
referred to a Vascular Center or to Emergency
Room immediately.

Revascularization in patients with
intermittent claudication

In patients with mild claudication, considering
the aforementioned clinical epidemiology, revas-
cularization is very rarely indicated.

In moderate claudication, due to the local risk
of progression of disease, the possibility to carry
out revascularization may be considered when-
ever the best medical treatment (physical train-
ing, antithrombotic drugs, drugs for claudication)
does not lead to improvement or stabilization of
PAD.

In severe claudication, revascularization pro-
cedures should be considered carefully.

If IC produces a significant compromise of the
quality of life in occupational terms or limits abil-
ity to perform sports, the opportunity of revas-
cularization could be considered also in moder-
ate and mild claudication, overall in younger
patients. It is noteworthy that patients’ request
itself cannot be considered as the only criterion

for revascularization. An accurate assessment of
the risks of the procedures should always be per-
formed. In these cases, the Padua protocol132 pro-
vides a useful decisional flowchart (Figure 1).

Patient should be evaluated by CFDS and other
imaging examinations (angio-RM, angio-TC and
angiography) of the lower limbs arteries, assess-
ing the anatomic conditions of the arterial tree.

Revascularization (open or endovascular) will
be performed only if the anatomy is favorable (sin-
gle or sequential blocks; aortic, iliac or femoral
involvement) with good distal run-off.

If the disease is extensive, with limited run-off,
revascularization is not indicated and the patient
must be persuaded to follow an adequate program
of physical training accompanied by appropriate
pharmacological therapy.

The revascularization is also indicated in the
case of Leriche’s syndrome (even if with light clau-
dication) if the aortic thrombosis is near the renal
arteries or shows clear tendency toward ascen-
dant aortic thrombosis.

The relative easiness of endovascular proce-
dures for revascularization could reduce the
threshold for revascularization in claudicants, the
indications could be less strict and the patients
could be more demanding for interventions with
quicker results.

The Faculty of this Consensus Document sug-
gests that the clinical indication criteria should

Specific patient request
(job, sport, other)

Yes No

Single/double sequential
stenosis-obstruction

(aorta, iliac, femoro-popliteal

Multi-level disease
extent of lesions Amputation and mortality risk?

Good run-off
favourable outcome

Revascularisation

Poor run-off
unfavourable outcome

Conservative treatment Revascularisation Conservative treatment

No
Yes

(ascending aorta thrombosis)

Figure 1.—What do if the patient requires revascularization? (see text). Deriu G, Andreozzi GM, Grego F, Martini R.132



108 INTERNATIONAL ANGIOLOGY April 2008

not change because of the presumed lesser inva-
siveness of the procedures. Endovascular approach
is just a less invasive procedure for revascular-
ization but one should consider the clinical fea-
tures, the alternative methods of treatment and
the possible complications, and the patient should
be well informed about that. 

When the endovascular procedures have been
utilized, a pharmacological treatment is recom-
mended to prevent early failure because of throm-
bosis at the site of intervention. Standard thera-
py is heparinization, and a life-long antiplatelet
medication to promote patency. A large meta-
analysis suggests that the double anti-aggregation
therapy shows an increased long-term patency,67

but the TASC 2nd Document underscores that larg-
er randomized trials will be necessary to make a
firm recommendation. Despite the lack of data
from large randomized studies after femoro-
popliteal angioplasty and stenting, the Faculty of

this Consensus Document recommends (accord-
ing to the experience in the coronaries) a dual
antiplatelet therapy (aspirin and a thienopyridin)
for at least 3 months after femoropopliteal stent
implantation.

Critical limb ischemia

We conclude this Document on the Intermit-
tent Claudication with a short section on critical
limb ischemia, just to underline the need for an
early specialist consultation. The diagnosis of CLI
(Table IX) should be suspected in the presence of
the following symptoms:

— nighttime rest pain of lower limbs (Fontaine
stage 3rd; Rutherford grade II, category 4), lasting
longer than 15 days and requiring regular anal-
gesic treatment;

— minimal ischemic cutaneous lesions

When suspect:

Epidemiology

Requiring examinations:
[Gr. A]

Management:
[Gr. A]

[Gr. A]
[Gr. A]
[Gr. C]
[Gr. A]

Follow-up

TABLE IX.—Critical limb ischemia: Fontaine 3-4.

—- Chronic ischemic rest pain of lower limbs requiring analgesic drugs (Rutherford II/4),
— Leg cutaneous ulcers related with PAD (Rutherford III/5)
— Gangrene of the forefoot or foot attributable to objectively proven PAD (Rutherford III/6)
— Pain in the leg after few steps

— Incidence: 450 new cases/year/one million of inhabitants
— Amputation relative risk:

- not revascularized: 50%
- revascularized: 26%

— Death relative risk:
- cumulative: 20% yearly
- not revascularized: 50%
- revascularized: 18%

— Outcome after amputation:
- self-independence: 33%
- partial independence: 33%
- death: 33%

— Address directly the patients to a Vascular (medicine or surgery) Care Unit

— Open or endovascular revascularization 

— Pharmacological intensive treatment
— Supervised physical training
— Drugs for claudication
— Correction of risk factors and antiplatelet drugs

— Expired the critical status, very close control visits, related with reached clinical stability:
- stabilized PAD: follow-up procedures as in moderate claudication
- persistent CLI: monthly surveillance and repeated cycles of intensive treatment, fin-

ding the new options for revascularization

PAD: peripheral arterial disease; CLI: critical limb ischemia.
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(Fontaine stage 4th;Rutherford grade III, catego-
ry 5);

— extended cutaneous lesions or gangrene
(Fontaine stage 4th; Rutherford grade III, catego-
ry 6).

The grouping of stages 3rd and 4th together in
the Fontaine classification and of the corre-
sponding Rutherford categories,25, 26, 29 has the
advantage of focusing the attention of both GPs
and specialists on the clinical condition, which is
associated with an elevated risk of amputation
and death.

The yearly incidence of CLI in Europe is around
450 cases per one million inhabitants.133 The rel-
ative risk of major limb amputation reaches 50%
in patients that do not undergo revascularization
and is 26% in individuals that are subjected to
revascularization, while the relative risk for death
is 50% and 18%, respectively.25, 134 On the other
hand, amputation is accompanied by a very poor
prognosis: 1/3 of amputated patients die within 1
year, 1/3 achieve partial autonomy and only 1/3
obtain complete autonomy.135

The appropriate management requires inter-
vention by open or endovascular revasculariza-
tion followed by pharmacological treatment to
maintain the patency of the bypass. Supervised
physical training, drugs for claudication and
atherothrombosis, correction of risk factors and
lifestyle modification are always advocated.

If the diagnostic imaging features (angio-RM
and angiography) are unfavorable, the patient may
be a candidate for intensive pharmacological ther-
apy136 at dedicated centers specializing in vascu-
lar disease in order to provide the highest possi-
bility of success.137

In the case of a definite diagnosis of CLI, the
GP should immediately refer the patient to a Vas-
cular Medicine (Angiology) or Vascular Surgery
Unit (Vascular Center).

If the diagnosis is uncertain and the patient does
not present particularly severe general symptoms,
it is reasonable to corroborate the hypothesis of
an ischemic cause for nocturnal pain or cutaneous
lesions. In diabetic patients, for example, acci-
dental skin lesions of lower limbs are often diag-
nosed as being related to CLI. In these cases, the
GP should contact a specialist center to request
an outpatient assessment, measuring the tran-
scutaneous pO2, internationally accepted method
to assess the microcirculatory perfusion. The exam

is very useful for staging cutaneous ischemia and
assesses outcome in terms of limb salvage or of
carrying out amputation.138, 139

Many vascular specialists suggest to consider
and manage as CLI also the patients with typical
symptoms of claudication occurring after walk-
ing a very short distance (few steps claudication)
and patients with severe claudication, because the
same critical aspects of CLI are present in severe
claudication.140

After the critical status has been overcome, very
close control visits, until clinical stability has been
reached, are recommended. In cases of stabilized
PAD the follow-up procedures as in moderate clau-
dication are indicated. In cases of persistent CLI,
a monthly surveillance is advised and repeated
cycles of intensive treatment, searching always
for new options for revascularization.

Glossary

6MWT: 6 Minutes Walking Test (test of spontaneous walk-
ing capacity measurement).

AsyPAD: asymptomatic lower extremity peripheral arterial
disease.

ABI: Ankle-Brachial Index;
ACD: absolute claudication distance (or MWD);
Advised physical training: advice regarding a home walking

exercise training program;
CLI: critical limb ischemia;
CFDS: color flow duplex scanning;
CRP: C-reactive protein;
GP: general practitioner;
IC: intermittent claudication;
ICD: initial claudication distance (or PFWD) ;
MWD: maximal walking distance (or ACD) ;
LCP: L-propionyl carnitine;
PAD: peripheral arterial disease;
PFWD: pain free walking distance (or ICD);
SAoA: supra-aortic arteries;
Supervised physical training: walking exercise training pro-

gram at specialized centers under the supervision of expert staff.
WIQ: Walking Impairment Questionnaire.
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