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Case scenario 
Angela 

Å46 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. 

ÅCTA ς occluded R common iliac, internal iliac, SFA, 
and no runoff to foot. 



Case scenario 
Angela 

ÅPMH: 1 year history of neuropathy in R foot with pain at rest, 
waking up at night, requiring her to move around to alleviate 
ǇŀƛƴΦ ²ƻǳƴŘ ŘŜǾŜƭƻǇŜŘΧ ōǳǊƴΚ

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

ü? Auto immune disease

ÅSH: 1ppd smoker, alcohol abuse

ÅFH: mother decease in ~40s breast CA



/ŀǎŜ ǎŎŜƴŀǊƛƻ 
Angela 

ÅaǳƭǘƛǇƭŜ ŀǘǘŜƳǇǘǎ ŀǘ ǊŜǾŀǎŎǳƭŀǊƛȊŀǘƛƻƴΧ ǳƭǘƛƳŀǘŜƭȅΧ

üGroin dehiscence/washout/infection

üAKA

üDehiscence, VAC, washout x 4

ü2 mo hospital stay and rehab

ÅbƻǿΣ ǇǊƻǎǘƘŜǘƛŎΧ



Case scenario 
Angela 

ÅRare disease?

ÅPulse exam?

ÅEVERYONE gets sick
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Introduction

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

ÅRising global health issue

ÅWorldwide prevalence estimated at 12%

ÅTrue prevalence unknown due to varying and asymptomatic symptoms



ÅGlobal (meta-analysis of 34 studies)

Å> 202 million

Å~25% increase in prevalence worldwide 
from previous decade 

ÅHigher increase in low and middle 
income countries

ÅHigher prevalence in F at younger ages in 
LMIC

ÅEqual 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. 



ÅUS

ÅEstimated 8-12 million Americans have 
PAD

Å4 Stages (simplified)

ÅAsymptomatic 

ÅIntermittent claudication

üMost common symptom: IC 

ü6% of individuals older than 65

ÅRest pain 

ÅWounds
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Epidemiology

мΦCƻǿƪŜǎ CDΣ wǳŘŀƴ 5Σ wǳŘŀƴ LΣ !ōƻȅŀƴǎ ±Σ 5ŜƴŜƴōŜǊƎ WhΣ aŎ5ŜǊƳƻǘǘ aaΣ Ŝǘ ŀƭΦ /ƻƳǇŀǊƛǎƻƴ ƻŦ 
Ǝƭƻōŀƭ ŜǎǘƛƳŀǘŜǎ ƻŦ ǇǊŜǾŀƭŜƴŎŜ ŀƴŘ Ǌƛǎƪ ŦŀŎǘƻǊǎ ŦƻǊ ǇŜǊƛǇƘŜǊŀƭ ŀǊǘŜǊȅ ŘƛǎŜŀǎŜ ƛƴ нллл ŀƴŘ нлмлΥ ŀ 
ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ŀƴŘ ŀƴŀƭȅǎƛǎΦ [ŀƴŎŜǘ нлмоΤоунΥмонфπплΦ 

AI Generated Image Ÿ

CLTI

2 million Americans Ŷ AI Generated Image
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Chronic limb 
threatening 
ischemia (CLTI)
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Risk factors
ÅStrongest in all nationsĄ age, tobacco use, 

and diabetes

ÅAge ȓ 6-8th decades (25%)

ÅSmoking ȓ primary and secondary 2-4x odds 
ratio increase

ÅDM ȓ 2-4x OR, markedly higher risk for 
amputation

AI Generated ImageĄ

AI Generated ImageĄ
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Risk factors
ÅHLD - ŷ TC and LDL, Ź HDL

ÅHTN ȓ correlation vs causation

ÅObesity ȓ control for smoking and DMȟ

ÅHomocysteine levels ȓ worse PAD

ÅSocioeconomic status ȓ control for other 
risk factors

ÅBlack race ȓ incidence changes with 
locationȟ environmental?

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

Asymptomatic
ÅLower burden of disease, adequate collateral flow, limited activity levels, 

and other sources of disability 

ÅSignificant CV risk is still present

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

Å7% (4-11%) of patients will deteriorate to IC over a 5-year period on 
average

ÅThe actual progression rate is difficult to ascertain 
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Intermittent Claudication
ÅReproducible leg pain brought on by exercise and relieved by rest

ÅSymptoms arise at one level below the level of disease

ÅCalf claudication Ą femoropopliteal disease (MC)

ÅThigh/buttock claudication Ą aortoiliac occlusive disease
ÅLeriche syndrome triad ȓ claudication, impotence, absence of femoral pulses

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

Ddx of Intermittent Claudication
ÅClinical pearls to distinguish cause 

ÅNeurogenic (pseudoclaudication) ȓ radiates, pain persists with standing

ÅVenous ȓ usually thighs, have other sx (swelling, tightness, absence of PAD)

ÅJoint/MSK ȓ pain in joints, stiffness, swelling

ÅAtypical leg symptoms are common in PAD patients
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Clinical Syndromes of PAD

CLTI

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

ÅInclusive term for the full spectrum of ischemia and neuropathy 

ÅTraditionally rest pain and tissue loss were different stages 

Å1-10% of PAD patients, global incidence is 0.8% (1.3% USA >60)

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

CLTI

Å1-year mortality: 22% (12-33%) 

Å1-year major amputation: 22% (2-42%) 

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

ÅWIFi ClassificationĄ Ą
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Distribution of Disease

ÅAortoiliac- 
Younger/Smoking 

ÅFemoropopliteal- 
Smoking/DM

ÅTibiopedal- 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

ÅRadial pulses

ÅFemoral pulses

ÅPopliteal pulses

ÅPedal pulses 
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Diagnosing 
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SVS Guidelines



     

   
 = ABI

ÅPrimary method of dx

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

Å<0.9 or >1.4 = increased risk of 
major cardiovascular events.
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Screening ?
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ÅU.S. Preventive Services Task Force gave ABI 
screening an indeterminate rating

üInsufficient evidence to assess the balance of benefits and 
harms.

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

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

AI Generated ImageĄ
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When  is ABI unreliable?

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

ÅOf 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).

ÅSubclavian artery stenosis (bilateral)
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ÅUse a digit BP cuff and PPG monitor or doppler 
measurement distal to cuff

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

ÅDeflate 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.

 

   
 = TBI
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SVS Guidelines
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ÅUnarguably one of the most significant risk factors

ÅMost modifiable

ÅRates falling in HIC but not in LMIC

ÅMedication assistance
ÅNRT

ÅBuproprion ER

ÅVarenicicline (nicotinic acetylcholine receptor partial agonist

ÅClonidine ȓ alleviate withdrawal

ÅNortriptyline ȓ increases serotonin and norepinephrine

ÅAnxiolytics

ÅBuspirone (non BZD anxiolytic, targets serotonin 

ÅDiazepam in combination with psychiatry

ÅOndansetron ȓ 5-HT3 receptor agonist ȓ lessens nicotine reinforcing 

effect

ÅBeta blockers

ÅNaltrexone

ÅNicVAX

AI Generated Patient ŷ

Strongest Evidence
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SVS Guidelines
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SVS Guidelines
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Medical Treatment 

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

ÅModern șBest Medical TherapyȚ

ÅBasic medical management: daily antiplatelet and statin therapy, in 
addition to optimization of other comorbidities (DM, HTN, CAD)
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Lipid Lowering
ÅLandmark Trial: Justification for the Use of Statins in 

Prevention: an Intervention Trial Evaluating 

Rosuvastatin (JUPITER) 

ÅExamined the use of intensive statin therapy

ÅRosuvastatin 20 mg daily vs placebo) in a primary 

prevention trial.

Å307,308 In total, 

Å44% 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.
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ÅImprove endothelial function

ÅReduce LDL oxidation

ÅIncrease nitric oxide production

ÅInhibit the migration of macrophages

ÅInhibit smooth muscle cell 
proliferation

ÅAnti-Inflammatory Actions

ÅDecrease platelet activity

ÅPLAQUE 

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

ÅHigh intensity statin

ÅIf LDL-C >70, add 

ezetimibe

ÅIf still >70, add PCSK9-

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

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

ÅTreatment of hypertension is indicated to reduce cardiovascular events, including 

congestive heart failure, stroke, and death.

ÅThere is no evidence that Ǝ-adrenergic blockers worsen the symptoms of IC.

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

ventricular dysfunction. 

ÅHeart 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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șclopidogrelȚ
Țbaby aspirinȚ
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Å Warfarin: reduces MI or stroke in patients 
with CAD; but 4.5-fold increase in major 
bleeding.

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

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

Å 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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SVS Guidelines ( Asx and IC)



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

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

ÅNO data that shows reducing homocysteine 
serum levels decreases the likelihood of adverse 
cardiovascular events in patients with PAD, 
although clinical trials are ongoing.

ÅPending 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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SVS Guidelines ( Asx and IC)
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ÅCilostazol [50 or 100mg BID]

üPhosphodiesterase III inhibitor [Increases cAMPĄ 
inhibits smooth muscle cells and platelet aggregation, 
raises HDL, ?modulates VEGF]

üMetabolized by P-450

ÅContraindicated in heart failure patients, increases 
risk of exacerbation and hospitalization 

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

ÅLittle symptom relieve with medical therapy alone. 
Best results with exercise therapy.

șCilostazol"


