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Peripheral Arterial Disease

Asymptomatic
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Definition of Claudication
• Pain – most commonly in calves – with ambulation 

which resolves with rest

• Disease progression: 
- decreased distance
- increased frequency
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Patterns of Disease
• Usually single level of 

occlusion
-> symptoms in muscle 
group below site of 
occlusion

• Distal flow through 
collaterals

• 3 major patterns:
1) inflow disease
2) outflow disease
3) combined disease

inflow

outflow

Buttock/Thigh,
Calf claudication

Most common, 
Calf claudication

In DM, 
associated with 
limb-threatening 
ischemia
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Natural History

• Slow progression to shorter walking distances

• Rarely limb threatening

• 5yr rate of amputation:  <5%

• Clinical deterioration: 25%

• BUT: 

1) profound impact on quality of life

2) high risk of death – marker for systemic atherosclerosis

-- 42%, 65% mortality at 5, 10yrs

-- 66% due to MI
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Treatment Approach
• Risk Factor Identification and Modification

-- ASA for MI/CVA prevention
-- smoking cessation (delays progression, decreases 
risk of death, decreases graft failure rates)
-- tight glucose control
-- normotension (ACE inhibitor)
-- statin (stabilize existing plaque, reduce vascular 
inflammation)

• Pharmacological Therapy
-- cilostazol

• Structured Exercise Therapy

• Endovascular or Surgical Intervention
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Treatment for Claudication

• MEDICAL FIRST!
– Risk of CV event >> risk of limb loss

• Intervention is reserved for 
– Severe, non-remitting, life style-limiting disease
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Exercise Therapy for Claudication
• Benefits of exercise in claudicants have been recognized for 

30 years
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Benefits of supervised exercise therapy

• Reduced cardiovascular risk, decreased XOL, SBP and 
improved glycemic control

• Improved maximal treadmill walking distance 
– By approx. 200m 

• Improved pain-free walking distance
– By approx. 130m

• Improved 6 min walk test
• Improved QoL scores
• Greater benefit to older patients
• Supervised seems to be superior 

Selected References: 
Hageman et al, Cochrane review. 2018
Gardner et al, JAMA. 1995
Stewart et al, N Engl J Med. 2002
Vemulapalli et al, Am Heart J. 2015
Wind et al, Eur J Vasc Endovasc Surg. 2007
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Key Components of a Structured Exercise Program

• 30-60 min of supervised exercise, at least 3x/week for at least 
12 weeks

• Treadmill or track walking
• Walk to point of moderate pain before rest
• Program should have complementary educational components
• Administered by an individual trained in exercise therapy
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Challenges of supervised exercise therapy

• Patient compliance

• Requires commitment

• No insurance coverage until recently
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Treatment Approach
• Risk Factor Identification and Modification

-- ASA for MI/CVA prevention
-- smoking cessation (delays progression, decreases risk of death, 
decreases graft failure rates)
-- tight glucose control
-- normotension (ACE inhibitor)
-- statin (stabilize existing plaque, reduce vascular inflammation)

• Pharmacological Therapy
-- cilostazol

• Structured Exercise Therapy – can now actually be prescribed

• Endovascular or Surgical Intervention
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Intervention for Claudication

• Has remained controversial
• Traditional teaching has been risk factor modification 

and exercise
“stop smoking and keep walking”

• Surgical intervention reserved for severe symptoms -
“life-style limiting” – in low risk patients

• Advent of endovascular therapies has led to more liberal 
indications

But are we serving this patient population by increasing 
intervention rate?
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• Prospective, multicenter, randomized, controlled, comparative effectiveness 
trial

• 111 patients with IC due to aorto-iliac disease
– Supervised exercise
– Primary stenting
– Optimal medical management (cilostazol)

• 6 months and 18 months outcomes
• Outcome measures

– Peak walking time
– Claudication onset time
– Quality of Life measures
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Peak walking time 

Claudication onset time

SET is 
- superior to endovascular intervention 

for peak walking time 
- equivalent for claudication onset time

Pivotal study in obtaining CMS coverage for SET
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• Meta-analysis assessing endovascular revascularization 
with or without SET

• 7 trials, 987 patients. Aortoiliac and femoropopliteal Dz
• Outcome Measures: 

– max treadmill walking distance at 12 months
– Need for revascularization or amputation at follow up
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• Results: 
– Maximal walking distance SET vs. endo only

No difference
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• Results: 
– Maximal walking distance SET vs. SET + endo
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• Results: 
– Need for revascularization or amputation at f/u

SET vs. endo only

No difference
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• Results: 
– Need for revascularization or amputation at f/u

SET vs. SET + endo
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Summary
• No benefit to endovascular intervention alone 

compared to SET 
– maximal walking distance 
– Need for repeat intervention/amputation

• There IS a potentiating effect of combined 
endovascular intervention AND exercise
– Improvement in all outcome measures
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In Conclusion:
Vascular Rehab is indeed for Real!

• SET has been known to provide benefits to claudicants for 3 
decades
– Increased maximal and pain free walking distance
– Improved quality of life assessment
– Recommended first line therapy for claudication

• Now covered by Medicare – 2018!
– 3rd party payers pending

• Ability to use endovascular treatment in conjunction with SET 
may further improve patient outcome
– Further studies needed
– Aortoiliac vs. femoropopliteal interventions
– Longer term outcomes
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Thank you for your 
attention


