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 Lower extremity arterial disease refers to
disorders affecting the leg arteries

 Also known as PVD, PAOD, and PAD
 Cardiovascular Disease (CVD) is #1 cause of

death in the U.S.
 8-10 million estimated to be afflicted in the

U.S.
 At risk for tissue ischemia, potential

necrosis, non-healing wounds, infection,
and limb loss



 Assessment and diagnosis of PAD lies with 
PCPs

 Under-diagnosed, under-appreciated and 
under-treated due to 50% of patients being 
asymptomatic or presenting with atypical 
leg Sxs

 PAD is a marker of systemic atherosclerosis 
with an increased risk of cardiovascular or 
cerebrovascular morbidity and mortality



 Most common cause of PAD is 
atherosclerosis, estimates are as high as 95%

 Atherosclerosis is a systemic condition 
primarily affecting the intimal layer of the 
artery characterized by plaque formation 
thought to be triggered by vascular injury and 
inflammation



 Arteritis
◦ Buerger’s disease, Giant-Cell Arteritis, Polyarteritis Nodosa, 

Hypersensitivity Arteritis

 Vasospastic Phenomenon
◦ Raynaud phenomenon

 Microthrombotic disease
◦ Antiphospholipid syndrome, cholesterol emboli, 

cryofibrinogenemia

 Congenital Conditions
◦ Collagen abnormalities
◦ Clotting abnormalities such as protein C deficiency

 Hyperviscosity Syndromes
 Other
◦ Fibromuscular dysplasia,Trauma, Compartment Syndrome, Arterial 

Infection, Compression syndrome, Radiation Arteritis, Cystic 
Adventitial Disease, Sickle cell anemia, polycythemia vera, acute 
trauma



 Non-Modifiable
◦ Advanced Age

◦ Sex

◦ Hyperhomocysteine

◦ Chronic Renal 
Insufficiency

◦ Family Hx of CVD

◦ Ethnicity

◦ C. pneumoniae

◦ Periodontal disease

 Modifiable
◦ Smoking

◦ DM

◦ Dyslipidemia

◦ HTN

◦ Obesity

◦ Physical inactivity





 Begins with Chief Complaint
 HPI: (History of present illness)
◦ Location of wound
◦ Description
◦ Onset and Course
◦ Pain (Quality and Quantity)
◦ Duration of wound
◦ Other comorbid conditions (HTN, DM, CKD)
◦ Fever or chills?
◦ What’s made it better/worse?
◦ Current/past wound care? 
◦ What do you think is going on?



 Painful
 Shape and size (e.g., length, width, depth, tunneling, 

undermining)
 Wound base (e.g., necrosis, slough, granulation or 

epithelialization)
 Wound edges (e.g., rolled, punched out, smooth, undermined)
 Periwound skin (e.g., erythema, induration, increased warmth, 

local edema, sensitivity to palpation, fluctuant or boggy tissue)
 Exudate (e.g., color, amount, odor, consistency)
 Typical location
◦ Web spaces or tips of toes, phalangeal heads (I and IV), lateral 

malleolus, areas exposed to repetitive trauma, mid-tibia

 Typical appearance
◦ “punched out”; dry, pale or necrotic bed; little gran. Tissue, size small 

and deep, scant exudate, gangrene (wet or dry), necrosis common; 
clinical signs of infection however subtle, localized edema

 Consider cellulitis, gangrene, osteomyelitis



 Calciphylaxis
 Eosinophilic vasculitis
 Hypertensive ulcers
 Pressure
 Pyoderma gangrenosum
 Scleroderma
 Spider bite
 Trauma
 Venous insufficiency



 Location typically one joint below the 
stenosis/occlusion site
◦ Ileofemoral=thigh, buttock, calf
◦ Superficial femoral artery=calf
◦ Infrapopliteal=foot

 Characteristics
◦ Intermittent claudication=reproducible cramping, 

aching, fatigue, weakness and/or frank pain in 
the buttock, thigh, or calf muscles (rarely the 
foot) that occurs after exercise and is quickly 
relieved with 10 minutes of rest

◦ Progression of pain from intermittent claudication 
to nocturnal pain and/or positional pain to 
resting pain



 Characteristics
◦ Resting pain-absence of activity in a dependent 

position
◦ Positional pain
◦ Nocturnal pain
◦ Decreasing response to analgesia efforts

 Exacerbating factors
◦ Elevation, activity

 Alleviating factors
◦ Dependency, rest



 Acute Limb Ischemia
◦ Sudden decrease in limb 

perfusion threatening 
tissue viability often 
assoc.with thrombus

◦ 6 Ps hallmark 
signs=pulselessness, 
pain, pallor, parasthesia, 
paralysis, polar/coldness

◦ Compare with 
contralateral limb

◦ Urgent referral for eval 
and intervention

 Critical Limb Ischemia
◦ Chronic ischemic rest 

pain, ulcers, or gangrene 
due to diagnosed PAD 
which left untreated will 
lead to major amputation 
in 6 months

◦ Most common Sxs include 
rest pain of the forefoot 
and toes severe enough 
to interfere with sleep, 
ischemic ulcers and/or 
gangrene



 Osteoarthritis
◦ Aching discomfort after variable degrees of 

exercise not quickly relieved by rest
◦ More comfortable when sitting, weight off legs

 Nerve root compression
◦ Radiates down leg, usually posteriorly
◦ Sharp lancinating pain, not quickly relieved by 

rest

 Spinal cord compression
◦ Weakness more than pain
◦ Relieved by stopping only if position changed, 

spine flexion (sitting or stooping forward)



 Allergies
 Chronic illnesses (How well is the BS, BP, 

and Lipid levels controlled)
 PSH
 Medications (vasodilators, rheologic agents, 

immunosuppressants, diuretics, 
anticoagulants, antplatelet Tx, cilostazol, 
herbals, analgesics)

 Previous wounds?
 Hx of CVD or CV surgeries
 Sickle cell anemia



 Who do you live with and where?

 Can you walk well?

 Do you use something to assist you?

 How much are you currently smoking?

 Do you drink?

 Do you feel you eat a good diet?



 General: appetite, weight loss, F/C/NS
 Integumentary: 

lesions/rash/pruritis/discoloration/change in 
texture

 Neuro: decreased sensation, weakness of the 
ankles or feet, gait abnormalities or foot 
drop/drag;
◦ Parasthesia (numbness, prickling, tingling, 

increased sensitivity) 



 Examine the feet, toes, and skin between the toes!

 Elevate the legs 30-45 degrees (pallor with elevation)

 Dangle legs over side of exam table (dependent rubor)

 Delayed capillary refill (more than 3 seconds)

 Ischemic skin changes
◦ Skin temp., purpura; atrophy of skin, subcutaneous 

tissue and muscle; shiny, taut, thin, dry skin; hair 
loss; dystrophic nails, tapering of toes 

 Size and symmetry, muscle atrophy, edema (not 
characteristic of PAD)

 Absence of limb, digits, scars, bony abnormalities



 Palpate the femoral, popliteal, posterior 
tibial, and dorsalis pedis arteries

 Auscultate for femoral and/or popliteal 
bruits

 DP and PT pulses not palpable, doppler if 
available

 Sensory function?, check with touch, 
pressure, or nailbed compression

 Motor function?, digital/foot flexion and 
extension (foot drop?)  

 Neurosensory status=monofilament, 
vibratory sensation, DTRs



 H&H

 Cholesterol, triglycerides

 Homocysteine

 INR if pt. on Coumadin

 Albumin and prealbumin



 ABIs 
◦ Sxs of PAD
◦ Ischemic rest pain
◦ Abnormal LE pulses
◦ LE wounds

 Interpretation of ABIs (Handout)

 ABIs measured by pocket dopplers by a 
nurse using a research-based protocol are 
valid, and interchangeable with tests 
performed in the vascular laboratory 
(Bonham et al., 2007).   



 Toe pressures/toe brachial index (TBI)
◦ For patients with incompressible arteries and ABI 

>1.3
◦ Systolic toe pressure < 30 mmHg or < 50 mmHg 

for patients with DM or critical limb ischemia 
(CLI), predicts failure of wounds to heal

 TcPO2
◦ To assess tissue oxygen perfusion
◦ < 40 mmHg=hypoxia and assoc. with impaired 

wound healing and < 30 mmHg=CLI (In practice 
we look for > 30 for healing)



 Doppler segmental pressures

 Skin Perfusion Pressures

 Pulse volume recording
◦ Triphasic=normal while biphasic or monophasic 

occurs with advancing disease

 Duplex Ultrasound

 MRA

 CTA



 Contrast catheter angiography is avoided 
unless a endovascular procedure is planned, 
more than a study



 Debridement
◦ Avoid until perfusion status is determined!
◦ Wounds renecrose after debridement then one should follow guideline for 

maintaining a dry black eschar below

 Dressings
◦ Because of concerns of infection and limb-threatening ischemia chose 

dressings that allow for frequents inspection of wound
◦ Application of an antiseptic, Povidine iodine10% allowed to dry may 

decrease bioburden on the eschar’s surface to maintain a dry, stable, 
ischemic wound. Also forces daily inspection. 

 Antibiotics
◦ Don’t rely on topical ABX, institute systemic ABX in patient’s with CLI and 

evidence of infection/cellulitis/infected wounds

 Infection
◦ Monitor for subtle signs of infection, refer infected PAD wounds which are 

limb threatening for immediate eval. Culture guided ABX Tx, reassessment 
of perfusion status and possible need for immediate surgical intervention



 Nutrition
◦ Provide appropriate nutritional support in consultation with 

Dietitian
 Pain Management
◦ Analgesics!
◦ Allow dependent position if needed
◦ Regular exercise program
◦ Refer for surgical eval for reconstructable disease
◦ Consider Spinal Cord Stimulation

 Management of edema in patients with mixed disease
◦ Use reduced compression and careful frequent monitoring

 Referral
◦ Cellulitis, osteomyelitis, atypical wounds, intractable pain
◦ Vascular Consult for ABI < 0.9 plus a wound failing to improve 

within 2-4 weeks with appropriate Tx, or severe ischemic pain, or 
intermittent claudication, or clinical signs of infection, or if ABI < 
0.5. 

◦ ABI < 0.4 or if gangrene present is urgent referral. 



 Medications
◦ Statins

 Improve ABI, leg function and reduce CV events

◦ Cilostazol
 100 BID with supervised exercise programs remain first line therapy in patients with claudication 

Sx without rest pain or necrosis

◦ Aspirin
 75-325 daily not specifc to PAD but prevents death and disability from CVA and MI

◦ Clopidrogrel
 75 daily alternative to ASA to decrease risk of CVA, MI or vascular deaths

 Surgical Options (see notes)
◦ EndovascularBypass/Angioplasty, short-term surgical benefits may not be sustained 

long-term
◦ Open Bypass
◦ Amputation, assess TcPo2 levels to determine level of amputation, > 20 mmHg are 

assoc. with successful healing

 Adjunctive Therapies (see notes)
◦ HBOT, Arterial flow augmentation with Intermittent Pneumatic Compression devices

 Patient Education



 Tobacco Cessation-nothing works well if still 
smoking!!!!!!!!!!!!!!!!!!!!!!!!

 Chronic disease management
◦ DM, HTN, HLD, medication adherence
◦ Maintenance of intact skin and prevention trauma
◦ Avoid chemical, thermal, and mechanical trauma

 Routine nail and foot care (Examine feet daily)

 Proper-fitting shoes with socks

 Pressure redistribution for heels, toes, other bony prominences 
as needed

 Increase regular exercise/physical activity

 Maintain adequate nutritional intake, low 
cholesterol,  low fat.


