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Case scenario 
Angela 

• 46 yo black F presenting at 3am c/o worsening 
foot pain and diminishing ability to move foot. R 
foot wound for 3 mo also worsening. 

• CTA – occluded R common iliac, internal iliac, SFA, 
and no runoff to foot. 



Case scenario 
Angela 

• PMH: 1 year history of neuropathy in R foot with pain at rest, 
waking up at night, requiring her to move around to alleviate 
pain. Wound developed… burn?

➢ (has seen 1 PCP and 3 specialists, ED x 2)

➢ ? Auto immune disease

• SH: 1ppd smoker, alcohol abuse

• FH: mother decease in ~40s breast CA



Case scenario 
Angela 

• Multiple attempts at revascularization… ultimately…

➢ Groin dehiscence/washout/infection

➢ AKA

➢ Dehiscence, VAC, washout x 4

➢ 2 mo hospital stay and rehab

• Now, prosthetic…



Case scenario 
Angela 

• Rare disease?

• Pulse exam?

• EVERYONE gets sick
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Introduction

• Peripheral Arterial Occlusive Disease: chronic, atherosclerotic occlusive 
disease of the lower extremities 

• Rising global health issue

• Worldwide prevalence estimated at 12%

• True prevalence unknown due to varying and asymptomatic symptoms



• Global (meta-analysis of 34 studies)

• > 202 million

• ~25% increase in prevalence worldwide 
from previous decade 

• Higher increase in low and middle 
income countries

• Higher prevalence in F at younger ages in 
LMIC

• Equal between sexes in LMIC and HIC
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Epidemiology

1.Fowkes FG, Rudan D, Rudan I, Aboyans V, Denenberg JO, McDermott MM, et al. Comparison of 
global estimates of prevalence and risk factors for peripheral artery disease in 2000 and 2010: a 
systematic review and analysis. Lancet 2013;382:1329-40. 



• US

• Estimated 8-12 million Americans have 
PAD

• 4 Stages (simplified)

• Asymptomatic 

• Intermittent claudication

➢Most common symptom: IC 

➢6% of individuals older than 65

• Rest pain 

• Wounds
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Epidemiology

1.Fowkes FG, Rudan D, Rudan I, Aboyans V, Denenberg JO, McDermott MM, et al. Comparison of 
global estimates of prevalence and risk factors for peripheral artery disease in 2000 and 2010: a 
systematic review and analysis. Lancet 2013;382:1329-40. 

AI Generated Image →

CLTI

2 million Americans ← AI Generated Image
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Chronic limb 
threatening 
ischemia (CLTI)
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Risk factors
• Strongest in all nations→ age, tobacco use, 

and diabetes

• Age – 6-8th decades (25%)

• Smoking – primary and secondary 2-4x odds 
ratio increase

• DM – 2-4x OR, markedly higher risk for 
amputation

AI Generated Image→

AI Generated Image→
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Risk factors
• HLD - ↑ TC and LDL, ↓ HDL

• HTN – correlation vs causation

• Obesity – control for smoking and DM…

• Homocysteine levels – worse PAD

• Socioeconomic status – control for other 
risk factors

• Black race – incidence changes with 
location… environmental?

• CKD, Alcohol, air pollution, elevated 
biomarkers (inflammation)
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Clinical Syndromes of PAD Stages

Asymptomatic
• Lower burden of disease, adequate collateral flow, limited activity levels, 

and other sources of disability 

• Significant CV risk is still present

• Criqui et al: 2.7x higher risk of mortality and 5.6x risk of CAD related 
death. 

• 7% (4-11%) of patients will deteriorate to IC over a 5-year period on 
average

• The actual progression rate is difficult to ascertain 
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Clinical Syndromes of PAD Stages 

Intermittent Claudication
• Reproducible leg pain brought on by exercise and relieved by rest

• Symptoms arise at one level below the level of disease

• Calf claudication → femoropopliteal disease (MC)

• Thigh/buttock claudication → aortoiliac occlusive disease
• Leriche syndrome triad – claudication, impotence, absence of femoral pulses

• Individuals with infrapopliteal disease typically do not have IC of the foot 
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Clinical Syndromes of PAD Stages 

Ddx of Intermittent Claudication
• Clinical pearls to distinguish cause 

• Neurogenic (pseudoclaudication) – radiates, pain persists with standing

• Venous – usually thighs, have other sx (swelling, tightness, absence of PAD)

• Joint/MSK – pain in joints, stiffness, swelling

• Atypical leg symptoms are common in PAD patients
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Clinical Syndromes of PAD

CLTI

• Advanced stage PAD, signified by ischemic rest pain or tissue necrosis 
present for greater than two weeks 

• Inclusive term for the full spectrum of ischemia and neuropathy 

• Traditionally rest pain and tissue loss were different stages 

• 1-10% of PAD patients, global incidence is 0.8% (1.3% USA >60)

• Many patients present with rest pain or tissue loss without hx of IC 
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Clinical Syndromes of PAD

CLTI

• 1-year mortality: 22% (12-33%) 

• 1-year major amputation: 22% (2-42%) 

• In addition to other comorbidities (cardiac, renal and pulmonary), frailty 
has been added as a functional indicator of prognosis 

• WIFi Classification→ →
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Distribution of Disease

• Aortoiliac- 
Younger/Smoking 

• Femoropopliteal- 
Smoking/DM

• Tibiopedal- DM/Older 

Morris-Stiff G, Ogunbiyi S, Rees J, Davies CJ, Hicks E, Lewis MH. Variations in the anatomical distribution of peripheral vascular disease according to gender. Ann 

R Coll Surg Engl. 2011 May;93(4):306-9. doi: 10.1308/003588411X571999. PMID: 21944798; PMCID: PMC3363082.
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TASC II (2007)

Trans-Atlantic Inter-Society Consensus Document on 
Management of Peripheral Arterial Disease

More recent meta-analysis: up to 27%

Natural history
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Clinical Exam

• Radial pulses

• Femoral pulses

• Popliteal pulses

• Pedal pulses 
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Diagnosing 
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SVS Guidelines



𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑎𝑛𝑘𝑙𝑒 𝑆𝐵𝑃 (𝐷𝑃 𝑎𝑛𝑑 𝑃𝑇)

𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑆𝐵𝑃 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑎𝑟𝑚𝑠
 = ABI

• Primary method of dx

• <0.9 = high sensitivity and 
specificity in dx PAD compared 
to gold standard angiography

• <0.9 or >1.4 = increased risk of 
major cardiovascular events.
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Screening?
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Screening?

• U.S. Preventive Services Task Force gave ABI 
screening an indeterminate rating

➢Insufficient evidence to assess the balance of benefits and 
harms.

• The SVS-commissioned meta-analysis: ABI testing 
may incrementally improve cardiovascular risk 
prediction, but 

➢Existing evidence does not support broad population 
screening of asymptomatic patients for PAD.

AI Generated Image→
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When is ABI unreliable?

• Diabetes and CKD (medial calcinosis results 
in incompressibility of tibial vessels)

• Of symptomatic patients with PAD with 50% 
or greater stenosis on DUS examination, 43% 
had normal/inconclusive resting ABIs (49% in 
diabetics and 57% in CKD).

• Subclavian artery stenosis (bilateral)
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• Use a digit BP cuff and PPG monitor or doppler 
measurement distal to cuff

• Inflate the toe pressure cuff above normal SBP until 
the distal PPG signal flattens (or doppler signal ceases), 
indicating total arterial occlusion.

• Deflate cuff, and the pressure at which the phasic PPG 
waveform (or doppler signal) reappears is determined 
as the systolic pressure.

Morris-Stiff G, Ogunbiyi S, Rees J, Davies CJ, Hicks E, Lewis MH. Variations in the anatomical distribution of peripheral vascular disease according to gender. Ann 

R Coll Surg Engl. 2011 May;93(4):306-9. doi: 10.1308/003588411X571999. PMID: 21944798; PMCID: PMC3363082.

𝑇𝑜𝑒 𝑆𝐵𝑃

𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑆𝐵𝑃 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑎𝑟𝑚𝑠
 = TBI



Management
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SVS Guidelines
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Smoking cessation
• Unarguably one of the most significant risk factors

• Most modifiable

• Rates falling in HIC but not in LMIC

• Medication assistance
• NRT

• Buproprion ER

• Varenicicline (nicotinic acetylcholine receptor partial agonist

• Clonidine – alleviate withdrawal

• Nortriptyline – increases serotonin and norepinephrine

• Anxiolytics

• Buspirone (non BZD anxiolytic, targets serotonin 

• Diazepam in combination with psychiatry

• Ondansetron – 5-HT3 receptor agonist – lessens nicotine reinforcing 

effect

• Beta blockers

• Naltrexone

• NicVAX

AI Generated Patient ↑

Strongest Evidence
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SVS Guidelines
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✓

SVS Guidelines
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Medical Treatment 

• The most important element of treatment of patients with PAD is aimed 
at reducing the risk of death from cardiovascular causes

• Modern “Best Medical Therapy”

• Basic medical management: daily antiplatelet and statin therapy, in 
addition to optimization of other comorbidities (DM, HTN, CAD)



20XX presentation title 39

Lipid Lowering
• Landmark Trial: Justification for the Use of Statins in 

Prevention: an Intervention Trial Evaluating 

Rosuvastatin (JUPITER) 

• Examined the use of intensive statin therapy

• Rosuvastatin 20 mg daily vs placebo) in a primary 

prevention trial.

• 307,308 In total, 

• 44% reduction in major vascular events, including a 

54% reduction in myocardial infarction, a 48% 

reduction in stroke, a 46% reduction in arterial 

revascularization, a 43% reduction in deep venous 

thrombosis or pulmonary embolism, and a 20% 

reduction in mortality.



Statins - Mechanism

• Improve endothelial function

• Reduce LDL oxidation

• Increase nitric oxide production

• Inhibit the migration of macrophages

• Inhibit smooth muscle cell 
proliferation

• Anti-Inflammatory Actions

• Decrease platelet activity

• PLAQUE 

STABILIZATION

Parakevas KI, et al. Prog Cardiovasc Dis. 2022; 73:41-47



High, Moderate, 
and Low-
Intensity Statin 
Therapy

Grundy SM, et al.  Circulation 2019; 139(25):e1082-e1143



Grundy SM, et al.  Circulation 2019; 139(25):e1082-e1143

Goal LDL <100 (70 ideal); Goal HDL >40 (60 ideal)



Grundy SM, et al.  Circulation 2019; 139(25):e1082-e1143

• High intensity statin

• If LDL-C >70, add 

ezetimibe

• If still >70, add PCSK9-

Inhibitor.
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SVS Guidelines (Asx and IC)
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SVS Guidelines (Asx and IC)
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• Strong association between hypertension and CVD, including PAD; however, the 

relative risk is less for hypertension than for smoking or diabetes. 

• Treatment of hypertension is indicated to reduce cardiovascular events, including 

congestive heart failure, stroke, and death.

• There is no evidence that β-adrenergic blockers worsen the symptoms of IC.

• ACEIs reduce the risk of death and nonfatal cardiac events in patients with left 

ventricular dysfunction. 

• Heart Outcomes Prevention Evaluation study: 4051 patients with PAD treated 

with ramipril had a 25% reduction of cardiac events and may help increase walking 

performance.
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SVS Guidelines (Asx and IC)
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“clopidogrel”
”baby aspirin”
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SVS Guidelines (Asx and IC)



• Warfarin: reduces MI or stroke in patients 
with CAD; but 4.5-fold increase in major 
bleeding.

• No evidence that warfarin decreases the 
likelihood of adverse events related to PAD 
alone. 

• One prospective trial exists comparing the 
effect of warfarin vs aspirin on graft 
patency.

• Similar number of graft occlusions in 
both study cohorts, with a twofold 
increased risk of major bleeding in the 
warfarin cohort.
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AI Generated Image ↑
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SVS Guidelines (Asx and IC)



• ~30% of patients with PAD have elevated serum 
levels of homocysteine compared with 1% in the 
general population.

• Folic acid and B12 can reduce serum 
homocysteine levels by 25% and 7%, respectively

• NO data that shows reducing homocysteine 
serum levels decreases the likelihood of adverse 
cardiovascular events in patients with PAD, 
although clinical trials are ongoing.

• Pending the outcomes of prospective trials, 
treating hyperhomocysteinemia with folic acid to 
reduce serum levels to <10 mmol/L is generally 
safe and well tolerated but currently no proven 
benefit.
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AI Generated Image ↑
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SVS Guidelines (Asx and IC)
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• Cilostazol [50 or 100mg BID]

➢Phosphodiesterase III inhibitor [Increases cAMP→ 
inhibits smooth muscle cells and platelet aggregation, 
raises HDL, ?modulates VEGF]

➢Metabolized by P-450

• Contraindicated in heart failure patients, increases 
risk of exacerbation and hospitalization 

• When effective, walking distances can be 
increased up to 56%. Noticed in as little as 4 
weeks. 

• Little symptom relieve with medical therapy alone. 
Best results with exercise therapy.

“Cilostazol"
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SVS Guidelines (Asx and IC)
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• Pentyxifylline – reduces blood 

viscosity and inhibits platelet 

Aggregation → improved 

blood flow and enhanced 

tissue oxygenation 

• Walking distance can be 

increased up to 30%
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SVS Guidelines (Asx and IC)
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SVS Guidelines (Asx and IC)
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SVS Guidelines (Asx and IC)



20XX presentation title 61

SVS Guidelines (Asx and IC)



Supervised Exercise Therapy
• Improvements in pain-free ambulation and 

overall walking performance

• Best initial therapy for IC

➢ AHA recommendation 

• Exercise: 30-45min, 3-4 times/week, >12 

weeks, walk until pain threshold is met

• Poor patient compliance is a major setback 

• 34% of patients cannot exercise, 30% refuse

• Medicare supports 12 weeks, 36 sessions of 

supervised exercise 
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SVS Guidelines (Asx and IC)
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SVS Guidelines (CLTI) 

AI Generated Image→

Alt text: Christopher Murter, MD
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Presenter name

Title

Date

Take home message
Physical exam

Noninvasive testing

Optimize medical management

Conservative surgical management 

Horses not zebras

EVERYONE gets sick
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THEN NOW

THE

END
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