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Population >55 yrPopulation >55 yr

IntermittentIntermittent
ClaudicationClaudication

5%5%

Peripheral VascularPeripheral Vascular
OutcomesOutcomes

Other CardiovascularOther Cardiovascular
Morbidity/Total MortalityMorbidity/Total Mortality

Lower Lower 
ExtremityExtremity
Bypass Bypass 
SurgerySurgery

7%7%

MajorMajor
AmputationAmputation

4%4%

WorseningWorsening
ClaudicationClaudication

16%16%

Treatment Strategies for Patients withTreatment Strategies for Patients with
ClaudicationClaudication

NonfatalNonfatal
CardiovascularCardiovascular

EventEvent
(MI/Stroke, (MI/Stroke, 

55--Year Rate)Year Rate)
20%20%

55--yryr
MortalityMortality

30%30%

CardiovascularCardiovascular
CauseCause
75%75%

Adapted from Weitz JI et al. Adapted from Weitz JI et al. CirculationCirculation. 1996;94:3026. 1996;94:3026--3049.3049.
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Medical Treatment Strategies for Medical Treatment Strategies for 
Patients with ClaudicationPatients with Claudication

Risk factor modificationRisk factor modification

ExerciseExercise

Pharmacologic therapiesPharmacologic therapies



Key Elements For Initial Therapy Key Elements For Initial Therapy 
in Patients with Claudicationin Patients with Claudication

Establish diagnosis using objective lab evaluation       Establish diagnosis using objective lab evaluation       
((ieie ABI, PVR)ABI, PVR)

Therapeutic alternatives, pharmacologic, endovascular Therapeutic alternatives, pharmacologic, endovascular 
or surgical interventionsor surgical interventions

Initiate atherosclerosis risk modificationInitiate atherosclerosis risk modification

Treadmill testingTreadmill testing

Referral to claudication exercise rehab program Referral to claudication exercise rehab program 



PAD Risk Reduction TherapiesPAD Risk Reduction Therapies

SmokingSmoking

–– Complete cessationComplete cessation

Diabetes mellitusDiabetes mellitus

–– HbA1c <7.0%, treat other risk factorsHbA1c <7.0%, treat other risk factors

DyslipidemiaDyslipidemia

–– LDL <100 mg/dL, modify HDL and TGLDL <100 mg/dL, modify HDL and TG

HypertensionHypertension

–– BP <140/90 or <130/80 in diabetesBP <140/90 or <130/80 in diabetes

ACE InhibitorsACE Inhibitors

Antiplatelet therapyAntiplatelet therapy

–– Aspirin or clopidogrelAspirin or clopidogrel



Dormandy JA, Rutherford RB, for the TASC Working Group. 
J Vasc Surg. 2000;31(1 pt 2): S1-S288. 

Risk Factors for PADRisk Factors for PAD

Relative Risk

Smoking

Diabetes

Hypertension

Hypercholesterolemia

Hyperhomocysteinemia

C-Reactive Protein

Reduced Increased

1 2 3 4 5 60



ACC/AHA PAD Management GuidelinesACC/AHA PAD Management Guidelines
CV Risk Reduction: Smoking CessationCV Risk Reduction: Smoking Cessation

Individuals with lower extremity PAD who Individuals with lower extremity PAD who 
smoke cigarettes or use other forms of smoke cigarettes or use other forms of 
tobacco should be advised by each of tobacco should be advised by each of 
their clinicians to stop smoking and should their clinicians to stop smoking and should 
be offered comprehensive smoking be offered comprehensive smoking 
cessation interventions, including behavior cessation interventions, including behavior 
modification therapy, nicotine replacement modification therapy, nicotine replacement 
therapy, or bupropion.therapy, or bupropion.

I IIa IIb III
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Adapted from Hirsch AT, et al. J Am Coll Cardiol. 2006:47:1239-1312.



Exercise TherapyExercise Therapy

Structured exercise has been shown       Structured exercise has been shown       
to improve symptoms and to decrease   to improve symptoms and to decrease   
allall--cause mortality.cause mortality.



Impact of ExerciseImpact of Exercise

Failure to address a patientFailure to address a patient’’s inability     s inability     
to aerobically exercise because of their to aerobically exercise because of their 
vascular disease condemns them to a vascular disease condemns them to a 
premature death from cardiovascular premature death from cardiovascular 
diseasedisease





Treatment of Claudication with         Treatment of Claudication with         
Physical TrainingPhysical Training ----A Meta AnalysisA Meta Analysis

49 publications49 publications

–– Over 600 PatientsOver 600 Patients

Of Scientifically Valid Trials, Of Scientifically Valid Trials, 
Statistically significant increase inStatistically significant increase in

–– Initial Claudicating DistanceInitial Claudicating Distance------139 meters139 meters

–– Absolute Claudicating DistanceAbsolute Claudicating Distance------
179 meters179 meters

Arch Intern Med 1999;159:337-45



�������������	
	��
�
���������
���������������	
	��
�
���������
��
���������	
�������������
�����������	�����	���
���������	
�������������
�����������	�����	���


A program of supervised exercise training A program of supervised exercise training 
is recommended as an initial treatment is recommended as an initial treatment 
modality for patients with intermittent modality for patients with intermittent 
claudication.claudication.

I IIa IIb III
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Supervised exercise training should be Supervised exercise training should be 
performed for a minimum of 30 to 45 performed for a minimum of 30 to 45 
minutes, in sessions performed at least 3 minutes, in sessions performed at least 3 
times per week for a minimum of 12 times per week for a minimum of 12 
weeks.weeks.
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Adapted from Hirsch AT, et al. J Am Coll Cardiol. 2006:47:1239-1312.



Impact of Antiplatelet Therapy on Impact of Antiplatelet Therapy on 
Peripheral Arterial DiseasePeripheral Arterial Disease

Odds Ratio
Antiplatelet:Control

Intermittent Claudication

Surgical Bypass Grafting

PTA

Total

1.0

Antiplatelet Better Antiplatelet Worse

% Odds Reduction
(SE)

23 (9)

22 (16)

29 (35)

23 (8)

9214 Patients in 42 Trials (p=0.004)9214 Patients in 42 Trials (p=0.004)

Antithrombotic Trialists’Collaboration.  BMJ 2002;324:71-86



Antithrombotic Antithrombotic TrialistsTrialists ’’ Collaboration:  Collaboration:  
MI, Stroke, CV Death in Patients With PADMI, Stroke, CV Death in Patients With PAD

CategoryCategory APTAPT CTRLCTRL Reduction (%)Reduction (%)

IntermittentIntermittent 6.4%6.4% 7.9%7.9% 2323±±99
ClaudicationClaudication ((201/3123201/3123)) ((249/3140249/3140))

Peripheral arteryPeripheral artery 5.4%5.4% 6.5% 6.5% 2222±±1616
bypass graftbypass graft ((67/124967/1249)) ((81/124881/1248))

PeripheralPeripheral 2.5%2.5% 3.6%3.6% 2929±±3535
AngioplastyAngioplasty ((12/47212/472)) ((17/47417/474))

All PAD patientsAll PAD patients 5.8%5.8% 7.1%7.1% 2222±±22
(280/4844) (280/4844) (347/4862)(347/4862) ((PP<.001)<.001)

APT= antiplatelet therapy; CTRL = control
Reprinted with permission from Antithrombotic Trialists’ Collaboration. 
BMJ. 2002;324:71-86.

1.00.50.0 1.5 2.0



ACC/AHA PAD Management Guidelines ACC/AHA PAD Management Guidelines 
CV Risk Reduction: Antiplatelet TherapyCV Risk Reduction: Antiplatelet Therapy

Antiplatelet therapy is indicated to reduce Antiplatelet therapy is indicated to reduce 
the risk of MI, stroke, or vascular death the risk of MI, stroke, or vascular death 
in individuals with atherosclerotic lower in individuals with atherosclerotic lower 
extremity PAD. extremity PAD. 

I IIa IIb III

Adapted from Hirsch AT, et al. J Am Coll Cardiol. 2006:47:1239-1312.

Aspirin, in daily doses of 75 mg to 325 mg, 
is recommended as safe and effective 
antiplatelet therapy to reduce the risk 
of MI, stroke, or vascular death in 
individuals with atherosclerotic lower 
extremity PAD. 
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Comparison of Cilostazol Comparison of Cilostazol vsvs
PentoxifyllinePentoxifylline vsvs PlaceboPlacebo

* Significantly greater than placebo, p<0.05
‡ Significantly greater than pentoxifylline, p<0.05
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CilostazolCilostazol 100 mg bid (n=205)100 mg bid (n=205)
PentoxifyllinePentoxifylline 400 mg 400 mg tidtid (n=212)(n=212)
Placebo (n=226)Placebo (n=226)

*
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‡

‡
‡

‡ ‡

Dawson DL, et al.  Am J Med 2000;109:523Dawson DL, et al.  Am J Med 2000;109:523--30.30.



Effect of Effect of CilostazolCilostazol on Walking Distance on Walking Distance 
in Patients with Intermittent Claudicationin Patients with Intermittent Claudication
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J Vasc Surg 1998;27:267-75
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Cilostazol (100 mg orally 2 times per day) is Cilostazol (100 mg orally 2 times per day) is 
indicated as an effective therapy to improve indicated as an effective therapy to improve 
symptoms and increase walking distance symptoms and increase walking distance 
in patients with lower extremity PAD and in patients with lower extremity PAD and 
intermittent claudication (in the absence intermittent claudication (in the absence 
of heart failure). of heart failure). 

I IIa IIb III
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PentoxifyllinePentoxifylline (400 mg 3 times per day) (400 mg 3 times per day) 
may be considered as secondmay be considered as second--line line 
alternative therapy to alternative therapy to cilostazolcilostazol to improve to improve 
walking distance in patients with walking distance in patients with 
intermittent claudication. intermittent claudication. 
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Adapted from Hirsch AT, et al. J Am Coll Cardiol. 2006:47:1239-1312.



The Effect of Atorvastatin on The Effect of Atorvastatin on 
PainPain --Free Walking TimeFree Walking Time

IntentIntent --toto --Treat Treat 
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Mohler, E.  Presented at AHA 2002, Chicago, Illinois



ACC/AHA PAD Management GuidelinesACC/AHA PAD Management Guidelines
CV Risk Reduction: LipidCV Risk Reduction: Lipid --Lowering DrugsLowering Drugs

Treatment with a hydroxymethyl glutaryl Treatment with a hydroxymethyl glutaryl 
coenzymecoenzyme--A reductase inhibitor (statin) A reductase inhibitor (statin) 
medication is indicated for all patients with medication is indicated for all patients with 
PAD to achieve a target lowPAD to achieve a target low--density density 
lipoprotein (LDL) cholesterol level oflipoprotein (LDL) cholesterol level of
< 100 mg per dL.< 100 mg per dL.

I IIa IIb III
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Adapted from Hirsch AT, et al. J Am Coll Cardiol. 2006:47:1239-1312.



Advantages of Medical Therapy in Advantages of Medical Therapy in 
Patients with PAD and ClaudicationPatients with PAD and Claudication

Synergistic with any other treatment optionSynergistic with any other treatment option
–– SurgerySurgery

–– Endovascular TherapyEndovascular Therapy

Improves quality of lifeImproves quality of life

Improves quantity of lifeImproves quantity of life
–– Reduces risk of MI/CVA/Vascular DeathReduces risk of MI/CVA/Vascular Death

Does not limit other interventional options in the futureDoes not limit other interventional options in the future

Generally well accepted by patientsGenerally well accepted by patients

Few risksFew risks……

Cost effectiveCost effective



Summary of Medical Therapy for        Summary of Medical Therapy for        
NonNon --critical Limb Ischemiacritical Limb Ischemia

Symptom/LimbSymptom/Limb
–– Tobacco CessationTobacco Cessation
–– Foot CareFoot Care
–– Control of DMControl of DM
–– Reduction in Reduction in 

CholesterolCholesterol
–– Antiplatelet AgentsAntiplatelet Agents
–– ExerciseExercise
–– CilostazolCilostazol
–– AngiogenesisAngiogenesis
–– Gingko Gingko BilobaBiloba

LifeLife
–– Tobacco CessationTobacco Cessation

–– Control of DMControl of DM

–– Reduction in Reduction in 
CholesterolCholesterol

–– Reduction in BPReduction in BP

–– Antiplatelet AgentsAntiplatelet Agents

–– ExerciseExercise



Treatment of Patients with Confirmed PADTreatment of Patients with Confirmed PAD
Confirmed PAD Diagnosis

Lifestyle-limiting symptomsNo significant
Functional disability

Lifestyle-limiting symptoms with
Evidence of inflow disease*

• No claudication 
treatment required

• Follow-up visits at 
least annually to 
monitor for 
development of leg, 
coronary, or 
cerebrovascular 
ischemic symptoms

Supervised
exercise program

Pharmacological
therapy: Cilostazol

(Pentoxifylline)

Further anatomic definition
by more extensive

noninvasive or
angiographic diagnostic

techniques

Endovascular
therapy or

surgical bypass
per anatomy

Three-month trialThree-month trial

Preprogram and
postprogram exercise

testing for efficacy

Clinical improvement:
Follow-up visits
at least annually

Significant disability: despite 
medical therapy and/or inflow 
endovascular therapy, with 

documentation of outflow† PAD,
with favorable procedural anatomy

and procedural risk-benefit ratio

Evaluation for additional endovascular
or surgical revascularization

Hirsch AT, et al. Circulation. 2006;113:e463-e654.



Endovascular Revascularization Endovascular Revascularization 
Treatment Strategies for Patients with Treatment Strategies for Patients with 
ClaudicationClaudication

Indications include:Indications include: Vocational or lifestyle limiting claudication in Vocational or lifestyle limiting claudication in 

which clinical features suggest a reasonable likelihood of which clinical features suggest a reasonable likelihood of 

symptomatic improvement with endovascular intervention, and symptomatic improvement with endovascular intervention, and 

there has been an inadequate response to exercise or there has been an inadequate response to exercise or 

pharmacologic therapy, and there is a favorable riskpharmacologic therapy, and there is a favorable risk--benefit ratio.benefit ratio.



Impact of Endovascular TherapiesImpact of Endovascular Therapies

Endovascular therapies have significantly Endovascular therapies have significantly 
redefined the treatment of PAD  redefined the treatment of PAD  

Technologic advances have resulted in Technologic advances have resulted in 
significant improvement in available significant improvement in available 
endovascular therapiesendovascular therapies



Morphological Stratification of Iliac Morphological Stratification of Iliac 
LesionsLesions

Endovascular Treatment Type A

Endovascular Therapy, Type B

Surgical Treatment Type C and D

TASC, 

<3cm
<3cm

3-10 cm 3-5cm
3-5cm
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I IIa IIb III
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Provisional stent placement is indicated for 
use in iliac arteries as salvage therapy for 
suboptimal or failed result from balloon 
dilation.

Stenting is effective as primary therapy for 
common iliac artery stenosis and occlusions.

Stenting is effective as primary therapy in 
external iliac artery stenosis and occlusions.
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Adapted from Hirsch AT, et al. J Am Coll Cardiol. 2006:47:1239-1312.
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Endovascular intervention is not indicated if Endovascular intervention is not indicated if 
there is no significant pressure gradient across there is no significant pressure gradient across 
a stenosis despite flow augmentation with a stenosis despite flow augmentation with 
vasodilators.vasodilators.

Primary stent placement is not recommended Primary stent placement is not recommended 
in the femoral, in the femoral, poplitealpopliteal, or , or tibialtibial arteries.arteries.

Endovascular intervention is not indicated as Endovascular intervention is not indicated as 
prophylactic therapy in an asymptomatic prophylactic therapy in an asymptomatic 
patient with lower extremity PAD.patient with lower extremity PAD.

I IIa IIb III
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Adapted from Hirsch AT, et al. J Am Coll Cardiol. 2006:47:1239-1312.



Surgical RevascularizationSurgical Revascularization

Historically has been a mainstay of Historically has been a mainstay of 
therapy.therapy.

Techniques have evolved allowing safer Techniques have evolved allowing safer 
and more durable vascular reconstruction.and more durable vascular reconstruction.

Variety of different operative techniques.Variety of different operative techniques.
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Surgical revascularization procedures are Surgical revascularization procedures are 
indicated for individuals with a vocational or indicated for individuals with a vocational or 
lifestylelifestyle--limiting disability due to intermittent limiting disability due to intermittent 
claudication, who have an inadequate claudication, who have an inadequate 
response to exercise or pharmacological response to exercise or pharmacological 
therapy, who have a reasonable likelihood of therapy, who have a reasonable likelihood of 
symptomatic improvementsymptomatic improvement

I IIa IIb III
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Adapted from Hirsch AT, et al. J Am Coll Cardiol. 2006:47:1239-1312.



Class IClass I

Patients with significant functional disability Patients with significant functional disability 
who are unresponsive to exercise or who are unresponsive to exercise or 
pharmacological therapy and have a pharmacological therapy and have a 
reasonable likelihood of functional benefitreasonable likelihood of functional benefit

Bypass to aboveBypass to above--knee popliteal should be knee popliteal should be 
constructed with autogenous vein (synthetic constructed with autogenous vein (synthetic 
graft only when no autogenous vein is graft only when no autogenous vein is 
available)available)

Surgery for Claudication and Non Surgery for Claudication and Non 
LimbLimb --Threatening IschemiaThreatening Ischemia



Infrainguinal Surgical Infrainguinal Surgical 
RevascularizationRevascularization

55--year secondary patencyyear secondary patency

–– Vein Vein ---- 7070--80%80%

–– Prosthetic bypass Prosthetic bypass ---- 5050--55%55%

ComplicationsComplications

–– Mortality 2Mortality 2--5%5%

–– Hemorrhage  <2%Hemorrhage  <2%

–– Thrombosis  2Thrombosis  2--7%7%

–– Wound Infection  8Wound Infection  8--19%19%



ACC/AHA PAD Management Guidelines ACC/AHA PAD Management Guidelines 
FollowFollow --up After Vascular Surgical Proceduresup After Vascular Surgical Procedures

I IIa IIb III
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Patients who have undergone placement 
of a lower extremity bypass with autog-
enous vein should undergo periodic 
evaluations for at least 2 years that record 
any claudication symptoms; a physical 
examination and pulse examination of the 
proximal, graft, and outflow vessels; and 
duplex imaging of the entire length of the 
graft, with measurement of peak systolic 
velocities and calculation of velocity ratios 
across all lesions.

Adapted from Hirsch AT, et al. J Am Coll Cardiol. 2006:47:1239-1312.



Current Therapeutic Algorithm for Current Therapeutic Algorithm for 
ClaudicationClaudication

Symptoms Persist/Unresponsive to Exercise or Pharmacotherapy

Aortoiliac Disease? Infrainguinal Disease?

Endovascular Therapy
Surgical Revascularization

Pharmacotherapy Clinical Trial
PTA w Provisional Stenting
Surgical Revascularization


