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!   Nei soggetti con DM 2 il rischio di AOP aumenta con l’età, la 
durata del diabete, la presenza di neuropatia diabetica, 
l’etnia (anche dopo correzione per altri FR cardiovascolare). 

!   Il DM si associa fortemente con un’AOP di tipo femoro-
popliteo e/o tibiale (al di sotto del ginocchio), mentre altri 
FR (fumo ed ipertensione ad es.)  prevalentemente ei 
distretti prossimali aorto-iliaco-femorali).  

!   La reale prevalenza dell’AOP nel DM è difficile da 
determinare perché spesso i pazienti sono asintomatici, non 
riferiscono i sintomi, le modalità di screening non sono 
uniformemente accettate e la neuropatia diabetica ne può 
mascherare l’intensità. Spesso un’ulcera e/o una gangrena 
del piede sono la prima evidenza. 
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for an individual patient, with a given condition, taking into account
the impact on outcome, as well as the risk–benefit ratio of particu-
lar diagnostic or therapeutic means. Guidelines are no substitutes
but are complements for textbooks and cover the ESC Core Cur-
riculum topics. Guidelines and recommendations should help the
physicians to make decisions in their daily practice. However, the
final decisions concerning an individual patient must be made by
the responsible physician(s).

A large number of Guidelines have been issued in recent years
by the European Society of Cardiology (ESC) as well as by other
societies and organizations. Because of the impact on clinical prac-
tice, quality criteria for the development of guidelines have been
established in order to make all decisions transparent to the
user. The recommendations for formulating and issuing ESC
Guidelines can be found on the ESC website (http://www.
escardio.org/guidelines-surveys/esc-guidelines/about/Pages/rules-writ
ing.aspx). ESC Guidelines represent the official position of the ESC
on a given topic and are regularly updated.

Members of this Task Force were selected by the ESC to rep-
resent professionals involved with the medical care of patients
with this pathology. Selected experts in the field undertook a com-
prehensive review of the published evidence for diagnosis, manage-
ment, and/or prevention of a given condition according to ESC
Committee for Practice Guidelines (CPG) policy. A critical evalu-
ation of diagnostic and therapeutic procedures was performed
including assessment of the risk–benefit ratio. Estimates of
expected health outcomes for larger populations were included,
where data exist. The level of evidence and the strength of rec-
ommendation of particular treatment options were weighed and
graded according to pre-defined scales, as outlined in Tables 1
and 2.

The experts of the writing and reviewing panels filled in declara-
tions of interest forms of all relationships which might be perceived
as real or potential sources of conflicts of interest. These forms
were compiled into one file and can be found on the ESC

website (http://www.escardio.org/guidelines). Any changes in
declarations of interest that arise during the writing period must
be notified to the ESC and updated. The Task Force received its
entire financial support from the ESC without any involvement
from the healthcare industry.

The ESC CPG supervises and coordinates the preparation
of new Guidelines produced by Task Forces, expert groups,
or consensus panels. The Committee is also responsible for
the endorsement process of these Guidelines. The ESC Guide-
lines undergo extensive review by the CPG and external
experts. After appropriate revisions, it is approved by all the
experts involved in the Task Force. The finalized document is
approved by the CPG for publication in the European Heart
Journal.

The task of developing Guidelines covers not only the inte-
gration of the most recent research, but also the creation of edu-
cational tools and implementation programmes for the
recommendations. To implement the guidelines, condensed
pocket guidelines versions, summary slides, booklets with essential
messages, and electronic version for digital applications (smart-
phones, etc.), are produced. These versions are abridged and,
thus, if needed, one should always refer to the full text version
which is freely available on the ESC website. The National Societies
of the ESC are encouraged to endorse, translate, and implement
the ESC Guidelines. Implementation programmes are needed
because it has been shown that the outcome of disease may be
favourably influenced by the thorough application of clinical
recommendations.

Surveys and registries are needed to verify that real-life daily
practice is in keeping with what is recommended in the guidelines,
thus completing the loop between clinical research, writing of
Guidelines, and implementing them into clinical practice.

The Guidelines do not, however, override the individual respon-
sibility of health professionals to make appropriate decisions in the
circumstances of the individual patients, in consultation with that

Table 1 Classes of recommendations

Classes of 
recommendations Definition Suggested wording to use

Class I Evidence and/or general agreement 
that a given treatment or procedure 
is beneficial, useful, effective. 

Is recommended/is 
indicated

Class II Conflicting evidence and/or a 
divergence of opinion about the 
usefulness/efficacy of the given 
treatment or procedure. 

    Class IIa Weight of evidence/opinion is in 
favour of usefulness/efficacy. 

Should be considered

    Class IIb Usefulness/efficacy is less well 
established by evidence/opinion. 

May be considered

Class III Evidence or general agreement that 
the given treatment or procedure 
is not useful/effective, and in some 
cases may be harmful. 

Is not recommended
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patient, and, where appropriate and necessary, the patient’s guar-
dian or carer. It is also the health professional’s responsibility to
verify the rules and regulations applicable to drugs and devices at
the time of prescription.

2. Introduction
Cardiovascular diseases (CVDs) are the leading cause of death and
disability in Europe, posing a great social and economic burden.
Coronary artery disease (CAD) is the cause of death in a large per-
centage of individuals, but stroke, renal failure, and complications
from severe ischaemia of the lower extremities also contribute
to an adverse prognosis.

Since atherosclerosis is a systemic disease, physicians must
appreciate the importance of detecting atherosclerosis in other vas-
cular beds in order to establish the correct treatment to prevent
organ damage. As shown recently by the Reduction of Athero-
thrombosis for Continued Health (REACH) Registry, a substantial
percentage of patients with chronic CAD have associated cerebro-
vascular disease, lower extremity artery disease (LEAD), or both.1

This is the first document produced by the ESC addressing
different aspects of peripheral artery diseases (PAD). This task
has been undertaken because an increasing proportion of patients
with heart disease need to be assessed for vascular problems in
other territories, both symptomatic and asymptomatic, that may
affect their prognosis and treatment strategy. It is also recognized
that patients with PAD will probably die from CAD.2

In this document the term PAD is used to include all vascular
sites, including carotid, vertebral, upper extremity, mesenteric,
renal, and lower extremity vessels. Diseases of the aorta are not
covered.

Although different disease processes may cause PAD, the Task
Force decided to focus on atherosclerosis. Other aetiologies,
specific for different vascular territories, are mentioned but not
discussed.

Atherosclerosis in the peripheral arteries is a chronic, slowly
developing condition causing narrowing of the arteries. Depending
on the degree of narrowing at each vascular site, a range of severity
of symptoms may occur, while many patients will remain asympto-
matic throughout their life. Occasionally acute events occur, often
associated with thrombosis and/or embolism and/or occlusion of a
major artery.

In the first section of this document the general issues are
addressed, whereas the detailed clinical presentations are
covered in specific sections for each vascular site. Special emphasis
is put on multisite artery disease (e.g. patients with CAD plus
disease in another vascular bed), addressing most common
aspects from a diversity of complex clinical scenarios encountered
in clinical practice. Finally, major gaps in evidence are identified,
which may hopefully stimulate new research.

These guidelines are the result of a close collaboration between
physicians from many different areas of expertise: cardiology, vas-
cular surgery, vascular medicine/angiology, neurology, radiology,
etc., who have worked together with the aim of providing the
medical community with the data to facilitate clinical decision
making in patients with PAD.

3. General aspects
This section covers the epidemiology of PAD and associated risk
factors, as well as aspects of diagnosis and treatment common to
all specific vascular sites.

3.1 Epidemiology
The epidemiology of LEAD has been investigated in many
countries, including several in Europe. In a recent study in a popu-
lation aged 60–90 years in Sweden, the prevalence of LEAD was
18% and that of intermittent claudication was 7%.3 Typically,
one-third of all LEAD patients in the community are symptomatic.
The prevalence of critical limb ischaemia (CLI) is very much less—
0.4% in those over 60 years of age in the Swedish study.3 The esti-
mated annual incidence of CLI ranges from 500 to 1000 new cases
per 1 million population, with a higher incidence among patients
with diabetes.

The frequency of LEAD is strongly age related: uncommon
before 50 years, rising steeply at older ages. In a recent study in
Germany the prevalence of symptomatic and asymptomatic
LEAD in men aged 45–49 years was 3.0%, rising to 18.2% in
those aged 70–75 years. Corresponding rates for women were
2.7% and 10.8%.4 Prevalence rates between men and women are
inconsistent. There is, however, some suggestion of an equili-
bration between the sexes with increasing age. Incidence rates
are less often reported, but also show a strong relationship with
age. In the Framingham Study, the incidence of intermittent claudi-
cation in men rose from 0.4 per 1000 aged 35–45 years to 6 per
1000 aged 65 years and older.5 The incidence in women was
around half that in men, but was more similar at older ages.

The annual incidence of major amputations is between 120 and
500 per million in the general population, of which approximately
equal numbers are above and below the knee. The prognosis for
such patients is poor. Two years following a below-knee amputa-
tion, 30% are dead, 15% have an above-knee amputation, 15% have
a contralateral amputation, and only 40% have full mobility.6

Future trends in the epidemiology of LEAD are difficult to
predict due to changes in risk factors in the population, especially
tobacco smoking and diabetes, and due to the increased survival
from CAD and stroke, allowing LEAD to become manifest.
Limited evidence on trends during the past few decades has
suggested a decline in the incidence of intermittent claudication.

Table 2 Levels of evidence

Level of 
Evidence A 

Data derived from multiple randomized 
clinical trials 
or meta-analyses. 

Level of 
Evidence B 

Data derived from a single randomized 
clinical trial 
or large non-randomized studies. 

Level of 
Evidence C 

Consensus of opinion of the experts and/
or small studies, retrospective studies, 
registries.

ESC GuidelinesPage 6 of 56
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4. For any situation, when the ABI is initially deter-
mined to be between 0.80 and 1.00, it is reasonable
to repeat the measurement (Class IIa; Level of
Evidence B).28

Recommendations for the Use and Interpretation
of the ABI in Case of Clinical Presentation of
Lower-Extremity PAD

1. In the case of clinical suspicion based on symptoms
and clinical findings, the ABI should be used as the
first-line noninvasive test for the diagnosis of PAD
(Class I; Level of Evidence A).11,38,41,50,56

2. An ABI <0.90 should be considered the threshold
for confirming the diagnosis of lower-extremity PAD
(Class I; Level of Evidence A).11,37–39,42–44,46,50,51

3. When the ABI is >0.90 but there is clinical suspicion
of PAD, postexercise ABI or other noninvasive tests,
which may include imaging, should be used (Class I;
Level of Evidence A).40,58,60,212

4. It is reasonable to consider a postexercise ankle
pressure decrease of >30 mm Hg or a postexercise
ABI decrease of >20% as a diagnostic criterion for
PAD (Class IIa; Level of Evidence A).40,60,62

5. When the ABI is >1.40 but there is clinical suspicion
of PAD, a toe-brachial index or other noninvasive
tests, which may include imaging, should be used
(Class I; Level of Evidence A).65,66

Recommendations for the Interpretation of the
ABI During Follow-Up

1. An ABI decrease of >0.15 over time can be effective
to detect significant PAD progression (Class IIa;
Level of Evidence B).68,69

2. The ABI should not be used alone to follow revas-
cularized patients (Class III no benefit; Level of
Evidence C).

Recommendations for the Interpretation of the
ABI as a Marker of Subclinical CVD and Risk in
Asymptomatic Individuals

1. The ABI can be used to provide incremental infor-
mation beyond standard risk scores in predicting
future cardiovascular events (Class IIA; Level of
Evidence A).6,116

2. Individuals with an ABI <0.90 or >1.40 should be
considered at increased risk of cardiovascular events
and mortality independently of the presence of
symptoms of PAD and other cardiovascular risk
factors (Class I; Level of Evidence A).6,116

3. Subjects with an ABI between 0.91 and 1.00 are
considered “borderline” in terms of cardiovascular
risk. Further evaluation is appropriate (Class IIa;
Level of Evidence A).6

Training for the Use of the ABI
The ABI should be performed by qualified individuals,
including physicians, nurses, vascular technicians, and other
allied health professionals. The amount of education and
training required depends on prior knowledge and experience.
Training should consist of both didactic and experiential
learning. The individual performing the ABI should have basic
knowledge of vascular anatomy, physiology, and the clinical
presentation of PAD, as well as a basic understanding of how a
Doppler device functions. Training should include demonstra-
tion of performance of an ABI with clear delineation of each step

Table 4. Ankle-Brachial Index Modes of Calculation in the 16 Population Studies Included in the ABI Collaboration Study210

Study
Measurement

Method

Arm Ankle Artery
Repeat Measures

1
Measured

Higher
L!R

Average
L!R

1
Measured

Higher
PT!DP

Average
PT!DP

Lower
PT!DP Other Higher Average

Atherosclerosis Risk in
Communities Study184

Oscillometry ! ! !

Belgian Men study128 Doppler ! !

Cardiovascular Health Study104,107 Doppler ! ! !

Edinburgh artery study124 Doppler ! !

Framingham Offspring Study109 Doppler ! ! !

Health in Men study212 Doppler ! !

Honolulu study129 Doppler ! ! !

Hoorn study213 Doppler Not available

InCHIANTI214 Doppler ! ! !

Limburg study125 Doppler ! !

Men Born in 1914126 Plethysmography ! !

Rotterdam Study127 Doppler ! ! !*

San Diego study4 Plethysmography !†

San Luis Valley study24 Doppler !† !

Strong Heart Study130 Doppler ! ! !

Women’s Health and Ageing89 Doppler ! ! !

*Average done only for arms.
†Except for large interarm difference (highest pressure taken in this case).

Aboyans et al Measurement and Interpretation of the Ankle-Brachial Index 2901
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la dose di radiazione al paziente a valori accettabili. Il principale limite di

questa tecnica rimane nell’utilizzo di mezzi di contrasto organo-iodati che,

sebbene in una percentuale sempre minore, possono avere un effetto ne-

frotossico in questa specifica categoria di pazienti, soprattutto se si consi-

dera che a questo studio deve associarsi il trattamento endovascolare con

arteriografia relativa ed utilizzo dello stesso tipo di contrasto (70, 71).

9. La Terapia medica 

Al momento attuale non sono presenti in letteratura dati relativi al tratta-

• La ricerca della vasculopatia periferica deve essere fatta

in tutti i soggetti diabetici con ulcera ai piedi.

• L’ABI (o in alternativa il TBI) è considerato un buon test

di screening.

• La diagnosi di vasculopatia periferica nel diabetico con

solo manovre semeiologiche non è affidabile.

• La valutazione non invasiva della PAD nei diabetici com-

porta l’integrazione di diversi esami.

• La Ossimetria Transcutanea (tcPO2) è in grado di pre-

dire il potenziale ripartivo della lesione ischemica o ul-

cerativa.

• L’ecocolordoppler fornisce informazioni morfologiche

e funzionali, ha elevata sensibilità e specificità.

• L’angio RMN o l’AngioTC vanno effettuati quando sono

necessari ulteriori approfondimenti diagnostici.

• L'arteriografia non va mai considerata un esame esclu-

sivamente diagnostico
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1.  The Doppler method should be used to measure the SBP in each 
arm and each ankle for the  determination of the ABI (Class I; 
Level of Evidence A). 

  
2. The cuff size should be appropriate with a width at least 40% of 
the limb circumference (Class I; Level of Evidence B).  
 
3. The ankle cuff should be placed just above the malleoli with the 
straight wrapping method (Class I; Level of Evidence B). 
 
4. Any open lesion with the potential for contamination should be 
covered with an impermeable dressing (Class I; Level of Evidence 
C).  
 
5. The use of the cuff over a distal bypass should be avoided (risk 
of bypass thrombosis) (Class III harm; Level of Evidence C).  

RACCOMANDAZIONI SU ABI DELLA AHA 2012 



•  ABI	  DESTRO	  =	  RAPPORTO	  TRA	  
picco	  pressorio	  alla	  caviglia	  9biale	  posteriore	  o	  
pedidia	  	  	  	  mmHg	  

	  picco	  sistolico	  braccio	  mmHg	  

•  ABI	  SINISTRO	  =	  RAPPORTO	  TRA	  
picco	  pressorio	  alla	  caviglia	  9biale	  posteriore	  o	  
pedidia	  	  	  	  mmHg	  

	  picco	  sistolico	  braccio	  mmHg	  

	  

•  Il	  più	  basso	  dei	  due	  è	  considerato	  l’indice	  
complessivo	  del	  paziente	  

ABI sensibilità 95% specificità 99% per AOP 

Ankle-Brachial Index o indice caviglia braccio o ABI 



Ankle-Brachial Index o indice caviglia braccio o ABI 

1.  L’indice caviglia-braccio è importante non solo 
per quantificare la gravità di una arteriopatia, 
m a a n c h e c o m e f a c i l e m e t o d i c a 
“ identificatrice” di una arteriopatia 
(affidabile anche a infermieri e tecnici), e 
come tale “marker” di patologia ed in 
particolare di mortalità cardiovascolare negli 
anziani. 

2.  L’ABI può avere una minore attendibilità nei 
paz i en t i d i abet i c i , a causa de l l e 
calcificazioni e delle stenosi sequenziali 
(sensibilità del 70.6% con una specificità 
dell’88.5%).  

3.  L’indice ABI non è inoltre affidabile se 

!   PA caviglia > 250 mmHg 
!   PA caviglia  > 75 mmHg rispetto alla omerale 
!   ABI >1.3-1.5 



The	  Diagnos$c	  Performances	  of	  the	  Ankle-‐
Brachial	  Index	  Versus	  Other	  Methods:	  Receiver-‐

Opera$ng	  Characteris$c	  	  Curve	  Analysis	  	  
	  

in diabetic patients.43,47,48 The sensitivities and specificities of
the ABI measured with oscillometric methods vary from 0.29
to 0.93 and from 0.96 to 0.98, respectively. The overall
diagnostic ability may be provided by the receiver-operating
characteristic (ROC) curves. The reported areas under the
ROC curve are higher for ABI measured by Doppler (0.87–
0.95) than that measured with the oscillometric method
(0.80–0.93; Table 1).38,42,48,50 Studies used to determine the
accuracy of the ABI generally included severe cases of PAD
in which arterial imaging was performed after initial ABI
measurements were found to be abnormal. To avoid verifi-
cation bias, Lijmer et al38 estimated the corrected area under

the curve of the Doppler ABI to diagnose !50% angio-
graphic stenosis as very satisfactory (0.95"0.02). Diagnostic
performance was higher for detecting proximal compared
with distal lesions. Using the plethysmographic method to
detect flow, 1 study49 reported a specificity of 0.99 but a
sensitivity of 0.39, and only about half the participants in that
study had isolated occlusive disease of the posterior tibial
(PT) artery.

Data on the optimal ABI threshold for the diagnosis of PAD
are scarce, with different criteria having been used to determine
the optimal ABI cutoff value (Table 2).28,38,40,45,48,50,56,57 In older
studies, the lower limit of the 95% confidence interval (CI)

Table 1. The Diagnostic Performances of the Ankle-Brachial Index Versus Other Methods: Receiver-Operating Characteristic
Curve Analysis

Authors, Year Population Study Gold Standard Method for ABI Measurement Area Under the Curve

Lijmer et al,38

1996
441 Patients (PAD suspicion) Angiography limited to 53 patients Doppler Entire limb !50% stenosis:

0.95 (0.02)

Criteria: !50% or occlusion (Higher ankle artery pressure/
higher brachial pressure)

Occlusion: 0.80 (0.05)
Aortoiliac !50% stenosis:

0.69 (0.05)

Occlusion: 0.83 (0.05)

Femoral-popliteal !50% stenosis
and occlusion: 0.77 (0.04)

Infrapopliteal !50% stenosis:
0.59 (0.06)

Occlusion: 0.57 (0.07)

Parameswaran
et al,42 2005

57 Type 2 diabetics with no
clinical evidence of PAD

Doppler waveform analysis Doppler (PT or DP if PT
absent/high)

0.88 (0.80–0.96)

Guo et al,50

2008
298 Patients (cardiology), PAD in 7% Angiography: 50% stenosis Oscillometry 0.93 (0.87–0.96)

Clairotte
et al,48 2009

146 Patients (296 limbs), vascular
laboratory (diabetes group, 83)

Color duplex Doppler and oscillometry Doppler: 0.87
Oscillometric: 0.81 (P#0.006)

ABI indicates ankle-brachial index; PAD, peripheral artery disease; PT, posterior tibial; and DP, dorsalis pedis.

Table 2. Studies Assessing Optimal Ankle-Brachial Index Cutoff for the Diagnosis of Peripheral Artery Disease

Authors, Year Study Population
Method for Determination of

Optimal ABI
Optimal ABI Cutoff

Proposed

Carter,56 1969 Inpatients: 202 diseased limbs, 86 control
subjects

95% Confidence limit for limbs
without PAD

0.97

Sumner and Strandness,45

1979
48 Control subjects Normal minus 2 SD (1.08"0.08) 0.92

Bernstein et al,57

1982
Patients with angiographically significant

PAD
95% Confidence limit for limbs

without PAD
0.85

Ouriel et al,40 1982 218 PAD patients (56 limbs not tested, 247
limbs with claudication, 58 with rest pain,
ulcers, or gangrene), 25 control subjects

($30 y old, no RF, triphasic Doppler waveforms)

ROC curve analysis 0.97

Stoffers et al,28

1996
Community and vascular laboratory ROC curve analysis 0.97 (If pretest probability 33%)

0.92 (If pretest probability 50%)

Lijmer et al,38 1996 441 Inpatients (PAD suspicion) ROC curve analysis 0.98 (Corrected)

Guo et al,50 2008 298 Inpatients, cardiology PAD prevalence
(angiography): 7%

ROC curve analysis 0.95

Clairotte et al,48

2009
146 Patients (296 limbs) undergoing color

duplex (diabetes group, 83), PAD
prevalence: 33% non–diabetes mellitus,

27% diabetes mellitus

ROC curve analysis 1.00 (1.04 in the absence of
diabetes mellitus)

ABI indicates ankle-brachial index; PAD, peripheral artery disease; RF, radiofrequency; and ROC, receiver-operating characteristic.
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Oscillometric: 0.81 (P#0.006)
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without PAD
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without PAD
0.85

Ouriel et al,40 1982 218 PAD patients (56 limbs not tested, 247
limbs with claudication, 58 with rest pain,
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Ankle-brachial blood pressure in elderly 
men and the risk of stroke 
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There is little information to determine whether the
associations of abnormal ABI and CVD differ by sex. In the
ARIC study,29 the association of low ABI and coronary artery
disease was strong in both men and women, but there was no
association of low ABI with stroke in women despite a strong
association reported in men. In a Spanish study, low ABI
was associated with coronary artery disease in both men
(odds ratio, 2.1) and women (odds ratio, 3.3).114

Association of High ABI With Cardiovascular Risk Factors
and Prevalent Disease. Few studies have evaluated the
association of an abnormally high ABI, indicative of vascular
calcification, with cardiovascular risk factors or with preva-
lent CVD. High ABI is associated directly with male sex,
diabetes mellitus, and hypertension but is inversely asso-
ciated with smoking and hyperlipidemia.66,115 Allison et
al115 demonstrated an ABI !1.40 to be associated with
stroke and congestive heart failure but not with myocardial
infarction or angina. In MESA, high ABI was associated
with incident CVD.116 Other studies have reported incon-
sistent results.117–119

ABI and Risk of Future Cardiovascular Events
The ABI is a measure of the severity of atherosclerosis in the
legs but is also an independent indicator of the risk of
subsequent atherothrombotic events elsewhere in the vascular
system. The ABI may be used as a risk marker both in the
general population free of clinical CVD and in patients with
established CVD.

In the general population, cardiovascular risk equations
incorporating traditional risk factors such as age, sex, ciga-
rette smoking, hypercholesterolemia, hypertension, and dia-
betes mellitus have been used to predict future risk of
events.120 These predictive scores, however, have limited
accuracy,121 leading to the evaluation of other risk predictors
such as C-reactive protein122 or measures of subclinical
atherosclerosis such as coronary artery calcium,123 used alone
or in combination with traditional risk factors. More precise
identification of high-risk individuals may permit appropriate
targeting of aggressive risk reduction therapies, although this
strategy has not been properly evaluated.

The ABI has been investigated as a risk predictor in several
population-based cohort studies, mostly in Europe124–127 and

North America.106,107,128–130 These studies have consistently
found that a low ABI is associated with an increased risk of
myocardial infarction, stroke, and both total and cardiovas-
cular-related mortality. Furthermore, the increased risks are
independent of established CVD and risk factors at baseline,
suggesting that the ABI, as an indicator of atherosclerosis,
might enhance the accuracy of risk prediction with estab-
lished scoring systems.6

The ABI Collaboration performed an individual-based
meta-analysis of 16 population cohorts to investigate in a
large data set whether the ABI provided information on the
risk of cardiovascular events and mortality independent of the
Framingham Risk Score (FRS) and might improve risk
prediction when combined with the FRS.6 An ABI !0.90 was
associated with approximately twice the age-adjusted 10-year
total mortality, cardiovascular mortality, and major coronary
event rate compared with the overall rate in each FRS
category. Use of the ABI resulted in reclassification of the
risk category in both men and women.6 In men, the greatest
incremental benefit of ABI for predicting risk was in those
with an FRS !20%; a normal ABI, found in 43% of cases,
reclassified them to the intermediate-risk category. Con-
versely, 9% of women at low ("10%) or intermediate
(10%–19%) risk estimated by the FRS presented abnormal
ABI ("0.90 or !1.40) and were reclassified as high risk.
Since this meta-analysis, a recent report from MESA present-
ed consistent data in different ethnic groups in the United
States.116 Thus, a low or high ABI is associated with
increased cardiovascular risk, and the risk prediction extends
beyond that of the FRS alone.6,116 Further work is warranted
to refine these results and to establish whether the ABI is of
more value in certain subgroups in the population. Additional
analyses are encouraged to use several recent metrics assess-
ing the improvement of CVD risk prediction with the ABI.
Specifically, criteria such as discrimination, calibration, and
net reclassification improvement are awaited.

Although an ABI cut point of 0.90 is used in many studies
to identify high-risk individuals, the ABI Collaboration con-
firmed that the risk increases as the ABI decreases below a
threshold of 1.10 (Figure 1).6 Clinical risk prediction could

Figure 1. Hazard ratios for total mortality in men and women by ankle-brachial index at baseline for all studies combined in the ABI
Collaboration. Reproduced from Fowkes et al6 with permission from the publisher. Copyright © 2008, American Medical Association.
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ECOCOLOR-DOPPLER ARTERIOSO DEGLI ARTI INFERIORI 

Nel distretto femoro-
popliteo la sensibilità varia 
dall' 82% al 95% con una 
specificità del 96%, per la 
diagnosi di stenosi uguale 
o superiore al 50%, ed 
una sensibilità fra il 90% e 
il 95%, con specificità del 
96- 97% per la diagnosi di 
occlusione. 



ECOCOLOR-DOPPLER ARTERIOSO DEGLI ARTI INFERIORI 

Nel distretto infragenicolare 
la diagnosi di occlusione 
presenta una sensibilità del 
74% ed una specificità del 
93% per le stenosi superiori 
a l  5 0 % m e n t r e p e r  
l'occlusione la sensibilità è 
risultata dell' 83% e la 
specificità dell' 84%.  



ECOCOLOR-DOPPLER ARTERIOSO ARTI INFERIORI 

L'ecocolor-Doppler è una indagine non invasiva accurata, come emerge 
da metanalisi di  studi riguardanti vari segmenti arteriosi nei confronti con 
l'angiografia ed in molti casi, in associazione con metodiche radiologiche 
non invasive, è in grado di sostituire l'angiografia nella determinazione 
della strategia terapeutica. 
 
 L' ecocolor-Doppler  è l’esame di primo livello per lo studio morfologico 
di segmenti delle arterie dell’arto inferiore. E’ particolarmente indicato 
per lo studio della biforcazione femorale e delle arterie femorali, 
superficiali e profonde. 
 
L'ecocolor-Doppler è spesso un esame complementare ad altre 
metodiche radiologiche (invasive e non invasive) nei pazienti con 
ischemia critica che necessitano di intervento di rivascolarizzazione 
invasiva (chirurgica o endovascolare). 
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Rappresenta l’indagine di prima scelta per il follow-up 
strumentale delle rivascolarizzazioni endoprotesiche 
 
Consente di ottenere 
 
!  La visualizzazione diretta del device 
!  La valutazione del corretto posizionamento del device 
!  La valutazione del la relazione stent/superf ic ie 
endoluminale 
!      e del rapporto con la placca residua 
!  La valutazione emodinamica del flusso intra-protesico 
!  La valutazione emodinamica del flusso a monte ed a valle 
!  La valutazione delle complicanze procedurali 
!  La valutazione morfologica ed emodinamica evolutiva                                               
della patologia obliterativa 

ECOCOLOR-DOPPLER ARTERIOSO ARTI INFERIORI 



PSV trans stenotico > 
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Rapporto  PVS trans 
stenotico / PVS  
prossimale > 2 
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Table 4 Recommendations in current guidelines for duplex ultrasound imaging in patients with CLI

Grade of
recommendation

Level of
evidence

Duplex ultrasound of the extremities is useful to diagnose anatomical location and degree of
obstruction in PAD patients a.

A 1a

Duplex ultrasound may be considered for routine surveillance after femoropopliteal or
femorotibial-pedal venous bypass grafts a.

B 2b

Duplex ultrasound of the extremities can be useful to select patients as candidates for endovascular
interventiona.

B 2b

Duplex ultrasound may be useful to select patients as candidates for surgical bypass and to select the
sites of surgical anastomosis a.

B 2b

Duplex ultrasound may be considered for routine surveillance after femoropopliteal bypass with a
synthetic conduit a.

B 3b

The use of duplex ultrasound is not well established to assess long-term patency of percutaneous
transluminal angioplastya.

B 3b

CLI, critical limb ischaemia; PAD, peripheral arterial disease.
a Adapted from Hirsch et al.1

Recommendations in current guidelines (Table 4)
The current ACC/AHA Practice guidelines for PAD patients
give a strong recommendation that DUS is useful
to diagnose the anatomical location and degree of
obstruction of PAD. (Level 1a; Grade A)
Despite the discrepancies mentioned above, DUS surveil-
lance of venous grafts is also recommended with regular
follow-up intervals (3, 6, 12 months, and then yearly after
graft placement).1 (Level 2b; Grade B)
The guidelines for non-invasive vascular laboratory testing
from the American Society of Echocardiography and the
Society for Vascular Medicine and Biology recommend
DUS evaluation of the graft twice during the first post-
operative year, and annually thereafter.98 The ACC/AHA
guidelines consider DUS also as useful to select patients
as candidates for endovascular intervention or surgical
bypass (Grade B) and state that DUS may also be
considered for routine surveillance after femoropopliteal
bypass with a synthetic graft (Level 2b; Grade B).
Finally, DUS is not well established to assess long-term
patency of PTA.1 (Level 2b; Grade B)

Critical issues
• The majority of DUS studies are more than 10 years

old. New studies should consider following the STARD
guidelines for reporting of diagnostic accuracy studies and
should also consider reporting results by patient or by
limb, as well as by segment.122––124

• Future reviews should make use of the QUADAS as a quality
assessment tool specifically developed for systematic
reviews of diagnostic accuracy studies.125

• Further research should consider comparing DUS directly
with MRA and/or CTA as the reference standard.

• The value of the operative or endovascular correction
of DUS-detected post-PTA lesions has to be evaluated in
further studies.

• Future studies should identify patients with infrainguinal
vein or prosthetic bypasses, who benefit from a
standardised DUS surveillance programme.

• The validity of DUS imaging for patients with CLI needs to
be evaluated in patient cohorts suffering from rest pain
or non-healing ischaemic lesions in the foot.

4.2. Computed tomography angiography

Computed tomography angiography (CTA) is increasingly
attractive due to rapid technical developments. Shorter ac-
quisition times, thinner slices, higher spatial resolution, and
improvement of multidetector computed tomographic (CT)
scanners enable scanning of the entire vascular tree in a
limited period with a decreasing amount of contrast medium
and radiation burden.

Accuracy of CTA: In a recent meta-analysis, 20 studies
published between 1966 and 2008 (957 patients) were
reviewed systematically by use of the QUADAS checklist.126

Between 167 and 4743 arterial segments were analysed in
each study (median 730 segments) and 29% of all segments
had stenoses or occlusions. Slice thickness varied between
0.75 and 5.0 mm (median 2.0 mm). Various contrast media
were used for the CTA (Iomeprol in 6 studies, iopromide
in 4 studies, and the remaining studies used other iodine-
based contrast media). The iodine concentration varied
between 300 and 400 mg/mL. The amount of contrast
volume administered per scan varied between 88 and 170 mL
(median 130 mL). Interpretation of CTA was always based on
the axial images. Other image reconstructions used were
maximum-intensity projections (n = 17), volume-rendering
technique (n = 15), multiplanar reformation (n = 6), curved-
planar reformation (n = 4), and virtual endoscopy (n = 1). The
pooled sensitivity to detect a >50% stenosis or occlusion
was 95% (92––97%) and the pooled specificity 96% (93––97%).
CTA correctly identified occlusions in 94% of segments, the
presence of >50% stenosis in 87% of segments, and absence of
significant stenosis in 96% of segments. Overstaging occurred
in 8% of segments and understaging in 15%. The data included
trials of CTA vs. DSA across three different generations of
CT technology (i.e., scanners with 4, 16, and 64 detector
rows) and with technological advancement there has
been a corresponding improvement in diagnostic accuracy
(sensitivity and specificity has increased from 75––99% and
83––99% with 4 detector rows to 98––99% and 96––99% for
64 detector rows). Diagnostic accuracy was lower for smaller
arteries compared with proximal lesions, but the diagnostic
performance below the knee remains good (sensitivity
85––99%, specificity 79––97%) (Table 3). Inter-observer agree-
ment is good to excellent (k values >0.8) in most studies.126

The great majority of patients in trials of peripheral arterial

Recommenda9ons	  in	  current	  guidelines	  for	  duplex	  
ultrasound	  imaging	  in	  pa9ents	  with	  CLI	  
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Table 5 Recommendations in current guidelines for CT angiography imaging in patients with CLI

Grade of
recommendation

Level of
evidence

CTA of the extremities may be considered to diagnose anatomic location and presence of significant
stenosis in patients with lower extremity PADa.

B 3a

CTA of the extremities may be considered as a substitute for MRA for those patients with
contraindications to MRAa.

B 3a

Patients with baseline renal insufficiency should receive hydration before undergoing CTAa. A 2b

CLI, critical limb ischaemia; CTA, computed tomography angiography; MRA, magnetic resonance angiography; PAD, peripheral arterial
disease.
a Adapted from Hirsch et al.1

imaging are claudicants and there are limited data in pa-
tients with CLI. In a recent study of 28 patients with CLI who
were evaluated with 16-detector-row CTA, 23 had treatment
plans confidently formulated on the basis of the CTA alone.

Side effects/adverse events: The average radiation dose
reported in the CTA literature is 7.47 mSv,127 although aver-
age doses as high as 13.7 mSv have been reported in some
series.128 In a trial of 16-detector-row CTA vs. DSA, Willmann
et al. reported a four-fold higher radiation dose for DSA
compared with CTA.129 To place these doses in context, the
average annual background radiation exposure is between
2 and 3 mSv.80 It has been suggested that patient radiation
dose issues are of limited concern in patients with advanced
PAD, as their life expectancy is significantly less than the
latent period of a radiation-induced malignancy.130 The late
effects of radiation exposure are more important in younger
patients, however; physicians should be aware of this issue
and strive to keep dosing as low as reasonably possible.

Iodinated contrast agents are associated with an increased
risk for contrast-induced nephropathy (CIN), defined as an
increase in serum creatinine level >25% or >0.5 mg/dL above
baseline within 3 days of contrast administration in
the absence of other causes.73,131 Patients who are
considered at highest risk are those with baseline renal
insufficiency, especially those with concomitant diabetes
mellitus. Other risk factors for CIN include multiple
myeloma, proteinuria, concomitant nephrotoxic drug use,
hypertension, congestive heart failure, hyperuricaemia, and
dehydration. The risk of CIN is dose-dependent and is
higher when contrast is administered intra-arterially than
when given intravenously.132 A systematic review revealed an
overall risk of CIN in high-risk patients of 16.8%,132 although
the clinical implications for the development of CIN are not
fully understood. Only a minority go on to require renal
replacement therapy (<1%), but in a retrospective review
of over 16,000 inpatients exposed to contrast media, in-
hospital mortality rates were five-fold higher (34% vs. 7%)
among patients who developed CIN, even after adjustment
for comorbidity.133 High-osmolar contrast puts patients with
pre-existing renal impairment at twice as high a risk of
developing CIN as low-osmolar contrast.127 However, in a
review from 2004 it was concluded that all patients with
pre-existing renal insufficiency were at higher risk for CIN,
no matter what type of contrast was used.134 To prevent
CIN pre-emptive hydration is recommended, especially for
those patients with renal insufficiency. The optimal type,
route, volume, and timing of hydration are not well defined.1

Likewise, given the ability of angiotensin-converting enzyme
inhibitors and angiotensin receptor antagonists to induce

efferent arteriole vasodilatation, these medications should
be withheld the morning of contrast exposure and restarted
after monitoring of normal renal function. Administration of
antioxidants, such as mannitol, advocated as renoprotective
agents, is not supported by evidence.

Further information is provided by the European Society
of Urogenital Radiology (http://www.esur.org).

Summary messages: Advantages and disadvantages of
computed tomography angiography:
• CTA in comparison to MRA offers better patient

acceptance, a higher speed of examination, a better
spatial resolution, and the ability to evaluate previously
stented arteries. It is mostly applicable in patients with
contraindications for MRA (Table 5).

• Disadvantages of CTA include image interference from
calcified arteries and the need for potentially nephrotoxic
contrast agents and radiation exposure.80

Recommendations from other guidelines (Table 5):
The current ACC/AHA Practice Guidelines give a moderate
recommendation for CTA of the extremities to diagnose
anatomic location and presence of significant stenosis in
patients with lower extremity PAD. (Level 2B; Grade B)
In addition, CTA of the extremities may be considered
as a substitute for MRA for those patients with
contraindications to MRA.2 (Level 2B; Grade B)
TASC II stated that DUS, MRA and CTA are suitable for
decision-making. The individual use may depend on local
availability, experience, and costs.1 (Level 2B; Grade B)

Critical issues
• Patients with CLI who require a complete assessment of

their lower extremity arteries for planning an open or
endovascular intervention are under-represented in the
current studies. More research is needed to determine the
clinical value of CTA in the CLI target population.80

• CTA assessment of aorto-iliac and femoral lesions seems
to be sufficient for decision planning, whereas this may
not be the case for smaller calcified arteries.

• Specificity is probably overestimated due to the fact that
all studies divided the vascular tree into segments with a
relatively high proportion of segments without a significant
stenosis (segments that are likely to be correctly identified
by CTA). From a clinical standpoint, it is more useful to
divide the vascular tree into clinically relevant segments
(eg, aorto-iliac, femoropopliteal, and distal runoff).

Recommendations in current guidelines for 
CTA angiography imaging in patients with CLI 
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Angio-RMN 

!   Si pone come imaging non invasivo per 
la sua multiplanarietà e la possibilità di 
avere ampi campi di vista. 

!   Identifica quantifica correttamente il 
grado di stenosi. 

!   Valuta il livello di riabitazione e 
l’esistenza di circoli collaterali. 
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Table 6 Recommendations in current guidelines for MR angiography imaging in patients with CLI

Grade of
recommendation

Level of
evidence

MRA of the extremities is useful to diagnose anatomic location and degree of stenosis of PAD and to
select patients for endovascular or open surgical interventiona.

A 1a

MRA of the extremities should be performed with gadolinium enhancementa. A 2a

MRA of the extremities is useful in selecting patients with lower extremity PAD as candidates for
endovascular interventiona.

A 2a

MRA of the extremities may be considered for post-revascularisation (endovascular and surgical
bypass) surveillance in patients with lower extremity PADa.

B 3b

CLI, critical limb ischaemia; MRA, magnetic resonance angiography; PAD, peripheral arterial disease.
a Adapted from Hirsch et al.1

Critical issues
• Patients with CLI who require a complete assessment of

their lower extremity arteries for planning an open or
endovascular intervention are under-investigated in the
current studies. More research is needed to determine the
clinical value of ce-MRA in the CLI target population.79

• Specificity is probably overestimated due to the fact that
all studies divided the vascular tree into segments with a
relatively high proportion of segments without a significant
stenosis (segments that are likely to be correctly identified
by MRA). From a clinical standpoint, it is more useful to
divide the vascular tree into clinically relevant segments
(e.g. aorto-iliac, femoropopliteal, and distal runoff).

• The statistical power of the available meta-analyses is
limited by the relatively small sample size of most
included studies. Larger studies are needed.

• New MRA studies should consider to follow the STARD
guidelines for reporting of diagnostic accuracy studies and
should also consider reporting results by patient or by
limb, as well as by segment.123––125

• Future MRA reviews should make use of the QUADAS
as a quality assessment tool specifically developed for
systematic reviews of diagnostic accuracy studies.126

4.4. Intra-arterial angiography

Digital subtraction angiography (DSA) has been the tra-
ditional first-line imaging investigation for patients with
PAD for many years and, although it is a two-dimensional
technique, is still considered the gold standard against which
other techniques are compared.

Accuracy of DSA: Angiography served as reference tool
for new non-invasive diagnostic tools, such as DUS, MRA
and CTA. Even though non-invasive modalities are used
as first-line diagnostic methods for patients with PAD by
many physicians, DSA is still the only universally accepted
method for guiding percutaneous peripheral interventional
procedures.

Even though DSA is still considered to be the gold standard,
there are a number of flaws:1,154

• It may not be possible to determine haemodynamic
significance even with multiple projections.

• It may overestimate the length of occlusions.
• It may not always demonstrate patent crural vessels.
• Eccentric lesions are sometimes difficult to quantify; axial

imaging techniques (e.g., MRA and CTA) may offer an

advantage for visualising these pathologies, because these
techniques offer a 3D view.
Side effects/adverse events: Although it has been

estimated that 1.7% of complications may be severe,
improvements in catheter and guidewire technology have
reduced their incidence significantly.154,155 According to the
TASC II Consensus, angiography carries an approximately
0.1% risk of severe reaction to contrast medium, a 0.7% risk
of complications severe enough to alter patient manage-
ment, and 0.16% mortality risk and significant expense.2

Contrast agents are also associated with a small but
important incidence of nephrotoxicity. Patients who are at
increased risk of contrast nephropathy include those with
severe baseline renal dysfunction, diabetes, low cardiac
output state, or dehydration. Recent studies have suggested
that use of low-osmolar contrast agents (e.g. iodixanol)
may reduce the incidence of renal compromise.156––159 In
patients who are high risk for nephrotoxicity, data suggest
that vigorous hydration before administration of contrast
may serve as the most important strategy to prevent
post-procedural deterioration in renal function. Because
the occurrence of nephrotoxicity appears to be dose-
dependent, it is also important to minimise contrast usage.
This dose minimisation can be accomplished by using
DSA techniques and placing catheters close to the site to
be imaged (selective angiography). The dose––nephrotoxicity
relationship is complex and cannot be calculated precisely.
Preliminary data suggest that nephrotoxicity might be
further minimised by use of preprocedural haemofiltration in
individuals with chronic renal failure (defined as a creatinine
level >2.0 mg/dL).160

The procedure involves exposure to ionising radiation and
short-stay recovery facilities. Other complications include
arterial dissection, atheroemboli and access site compli-
cations (e.g. pseudoaneurysm, arteriovenous fistula and
haematoma). These problems have been greatly mitigated
by technological improvements in the procedure, including
the use of non-ionic contrast agents, DSA, intra-arterial
pressure measurements across a stenosis with and without
vasodilator (significance peak systolic difference 5––10 mmHg
pre-vasodilatation and 10––15 mmHg post-vasodilatation),
and more sophisticated image projection and retention.
Alternatively, carbon dioxide and magnetic resonance
contrast agents (e.g. gadolinium) can be used instead
of conventional contrast media. In high-risk (e.g. renal
impairment) patients, restriction to a partial study with
selected views rather than visualising the entire infrarenal
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Table 2 Comparison of different imaging modalities for patients with PADa

DUS CTA MRA Angiography

Availability +++ ++ ++ +++

Appointment time (minutes) 40+ (both
legs)

15 30 30

Equipment cost + ++ +++ +++

Operator expertise +++ + ++ ++

Arteriographic map Yes, by
experienced
operators

Yes (requires
post-processing)

Yes (immediately available) Yes (immediately
available)

Diagnostic accuracy

Aorto-iliac ++ +++ +++ +++

Femoro-popliteal +++ +++ +++ +++

tibial + + ++ +++

Stent assessment ++ + Steel: poor
Nitinol: fair

+++

Limitations by vascular calcification ++ ++ None Almost none

Complications and risks

Access site None None None Rare

Ionising radiation exposure None 7.5––13.7 mSv None Higher than CTA

Contrast-enhanced nephropathy None ++ Extremely rare ++

Nephrogenic systemic fibrosis None None Very rare None

Allergic reaction None Rare Very rare Rare

Contraindications None Severe renal
impairment,
known allergy to
contrast agents

Cerebrovascular clips, electronic
implants (infusion or monitoring
devices, neurostimulation
devices), pace-makers,
cardioverter-defibrillators,
claustrophobia

Severe renal
impairment, known
allergy to contrast
agents

CTA, computed tomography angiography; DUS, duplex ultrasound; MRA, magnetic resonance angiography; mSv, millisievert;
PAD, peripheral arterial disease.
a Modified from Norgren et al.,2 Owen and Roditi72 and Kramer et al.73

DUS can be used for pre-intervention decision-making
by predicting whether a patient has anatomy suitable
for femoro-popliteal angioplasty with an accuracy of
84––94%.81,82 It has also been used as a substitute for
DSA for infrainguinal bypass grafting to select the most
appropriate tibial vessel for distal anastomosis, although
some studies have suggested that DUS alone is inferior to DSA
for evaluation of tibial arteries for distal bypass surgery.83––90

Another study has demonstrated no difference in patency
of infrapopliteal bypass grafts in non-randomised cohorts of
patients evaluated by pre-operative DUS vs. angiographic
methods.85

DUS can also be used for post-revascularisation surveil-
lance of venous and prosthetic grafts. Venous grafts may
fail due to de novo obstructions either within the body of
the graft or at the anastomoses (intimal hyperplasia), or
due to progression of atherosclerotic obstructions upstream
or downstream from the graft. DUS surveillance studies can
detect these obstructions during impeding graft thrombosis
with greater sensitivity than evaluation by clinical history,
physical examination, or use of the resting ABI.1,91––96 In
general, low velocities indicate poor arterial inflow, proximal
stenosis, or large graft diameter. One study showed that
presence of a PSV less than 45 cm/s within a graft indicates
that subsequent graft failure is likely to occur.97,98 Another

study found that vein grafts that were revised on the basis
of positive DUS findings had a 90% 1-year patency rate,
similar to grafts with initially normal duplex examinations.
Grafts that were not revised despite the presence of a DUS-
detected stenosis had a patency rate of only 66% at 1 year.92

Unfortunately, three RCTs offered conflicting results, with a
3-year primary assisted patency rate of vein grafts monitored
with DUS of 78% vs. 53% for those followed up clinically
and with the ABI in one study and no improved patency
in the others.99,100 The Vein Graft Surveillance Randomised
Trial (VGST)101 assessed the benefits of DUS compared with
clinical vein graft surveillance in terms of amputation rates,
quality of life and healthcare costs in patients after femoro-
popliteal and femorocrural vein bypass grafts. A total of 594
patients with a patent vein graft at 30 days after surgery
were randomised to either a clinical or a duplex follow-up
programme at 6 weeks, then 3, 6, 9, 12, and 18 months
post-operatively. Both groups had similar amputation rates
(7% for each group) and vascular mortality rates (3% vs. 4%)
over 18 months. More patients in the clinical group had
vein graft stenoses at 18 months (19% vs. 12%, p = 0.04),
but primary patency, primary assisted patency and secondary
patency rates, respectively, were similar in the clinical group
(69%, 76% and 80%) and the duplex group (67%, 76% and 79%).
There were no apparent differences in health-related quality
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Spectrum b ias  
Più	   del	   70%	   degli	   studi	   non	   includeva	   un	  
range	   appropriato	   di	   pazien8	   (non	  
seleziona8,	   segui8	   prospe;camente,	  
sintoma8ci	  e	  non,	  diabe8ci	  e	  non).	  
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Bias  (de lay)  
In	   tu;	   gli	   studi	   esisteva	   un	   ritardo	   di	  
esecuzione	   tra	   test	   indice	  e	   std	   riferimento,	  
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Angio-‐RMN	  	  95%	  	  range	  92-‐99.5	  
Angio-‐TAC	  	  	  91%	  	  range	  89-‐99	  
E-‐	  Doppler	  	  	  88%	  	  range	  80-‐98	  

Angio-‐RMN	  	  97%	  	  range	  64-‐99	  
Angio-‐TAC	  	  	  91%	  	  range	  83-‐97	  
E-‐	  Doppler	  	  	  96%	  	  range	  89-‐99	  

Sensibilità e specificità per stenosi > 50% od occlusione  



Angio-‐RMN	  	  94%	  	  range	  	  85-‐100	  
Angio-‐TAC	  	  	  	  97%	  	  	  range	  89-‐100	  
E-‐	  Doppler	  	  	  90%	  	  range	  	  74-‐94	  

Angio-‐RMN	  	  	  99.2%	  	  range	  97-‐99.8	  
Angio-‐TAC	  	  	  	  	  99.6%	  	  	  range	  99-‐100	  
E-‐	  Doppler	  	  	  	  	  99%	  	  	  	  	  	  range	  96-‐100	  

Sensibilità e specificità per occlusione 



Accuratezza delle tecniche di imaging al di 
sopra  e al di sotto del ginocchio 

Sens 87% 
Spec 93% 

Sens 83% 
Spec 92% 

Sens 88% 
Spec 95% 

Sens 84% 
Spec 93% 

Sens 79-86% Spec 27-86% Sens 64% Spec 80% 



CONCLUSIONI 
1.  L’esame fisico e l’esecuzione dell’indice ABI,pur considerando le 

limitazioni in alcune condizioni cliniche), sono il primo passo diagnostico 
concreto, di facile attuazione, per la diagnosi, a stadiazione e lo 
screening del piede diabetico ischemico. 

2.  La diagnostica non invasiva nel corso degli ultimi anni è notevolmente 
migliorata per accuratezza ma rimangono ancora delle zone grigie in 
merito alla capacità discriminante nel distretto infragenicolare e nel 
piede. 

3.  La diagnostica vascolare non invasiva non consente in questi distretti 
corporei la previsione dell’outcome e la scelta dell’intervento di 
rivascolarizzazione. 

4.  L’ischemia a carico del piede diabetico è nella maggior parte dei casi 
un’ischemia funzionale ma non per questo irrilevante, 

5.  Le tecniche diagnostiche dovranno in futuro dare maggiore risposta alla 
capacità dell’imaging di orientare l’intervento terapeutico nel senso del 
“LIMB SALVAGE”” 


