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Peripheral Arterial Disease and Acute
Limb Ischemia
PAD is chronic — leg pain when you walk that goes away with rest. ALI is sudden
— the artery clogs in minutes or hours and the leg goes numb, cold, and purple. Fix
ALI blood flow in the next few hours or the leg dies.

T H E  O N E - L I N E  T R U T H

Chronic PAD means stop smoking now, walk 30–45 minutes three times a week with a

trainer, take a daily antiplatelet pill (aspirin or clopidogrel) and a statin, and fix severe

blockages with a balloon-and-stent or bypass if rest pain or dead tissue shows up. ALI is a

sudden clot that plugs the artery in minutes; fix blood flow within 6 hours or the leg dies.

The chain — how it unfolds

Plaque (LDL cholesterol particles, calcium deposits, and scar tissue) builds up inside the leg

artery walls over decades. — why: Smoking, high LDL cholesterol, high blood sugar

(diabetes damages the endothelium through advanced glycation end-products), and high

blood pressure all injure the smooth inner lining of the artery (endothelium). The body tries

to patch the damage: LDL cholesterol particles seep into the artery wall, white blood cells

(monocytes) rush in and swallow the cholesterol, turning into foam cells, and smooth

muscle cells migrate from the artery's middle layer and lay down scar tissue. This patch

hardens into plaque that narrows the pipe. Flow slows down. At rest, the trickle is enough.

With walking, muscles demand more oxygen but the narrow pipe cannot deliver it, so

muscles run out of oxygen and lactic acid builds up, causing cramping pain (claudication —

usually in the calf). Stop walking, demand drops, lactic acid clears, pain stops in 2–5

minutes.
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As plaque grows, the artery narrows further — resting flow barely keeps the leg alive. —

why: The body grows tiny backup vessels (collaterals) around the blockage by releasing

vascular endothelial growth factor (VEGF) from oxygen-starved cells, but collaterals are

thin and inefficient. When blockage reaches 70–90% narrowing (stenosis) (narrowing), even

resting muscles do not get enough oxygen. Blood-starved (Ischemic) nerves (sensory nerves

dying from lack of ATP) fire pain signals at night (rest pain — often wakes you from sleep,

improves when you hang the leg off the bed). Skin cells on the toes and heel — the farthest

points from the heart, where pressure is lowest — start to die, forming non-healing ulcers

(open sores with pale, punched-out edges and no bleeding because there is no blood flow).

If untreated, tissue turns black (dry gangrene — mummified dead tissue) because cells

suffocated. This stage is called critical limb starved blood flow (ischemia) (CLI), and without

revascularization (bypass or angioplasty within weeks), amputation is likely within 6–12

months.

In acute limb starved blood flow (ischemia) (ALI), a clot suddenly plugs the artery in

minutes or hours instead of years. — why: The clot usually comes from the left atrium

during atrial fibrillation (an irregular, quivering heartbeat) (the atrium quivers instead of

squeezing, so blood pools and coagulates into a clot) or from a cracked plaque in the aorta

or iliac artery (thromboembolism — the clot breaks off and shoots downstream). The clot

wedges into a leg artery (usually the femoral or popliteal artery) like a cork in a bottle.

Blood stops completely. There are no collaterals because the clot arrived too fast for the

body to build backups (collaterals take weeks to months to grow). Muscles and nerves start

dying in minutes because they have almost zero oxygen reserve. The 6 P's appear: pain

(sudden, severe, out of nowhere), pale skin (pallor) (leg turns ghostly white because no red

blood cells are reaching the skin), pulselessness (no dorsalis pedis or posterior tibial pulse),

poikilothermia (leg feels ice-cold, matching room temperature, because warm blood is not

arriving), tingling or numbness (paresthesia) (pins-and-needles numbness from sensory

nerve starved blood flow (ischemia)), and paralysis (cannot move toes or flex the foot

because motor nerves and muscle cells are dying). Purple mottled skin (livedo reticularis —

a lacy net pattern) shows up because stagnant deoxygenated blood pools in capillaries

under the skin.

Every weird finding — claudication, rest pain, cold foot, absent pulse, numbness, gangrene,

the 6 P's — is the body's alarm that the upstream artery is clogged. — why: Claudication is

the mild alarm: muscles screaming for oxygen during exercise (demand exceeds supply).

Rest pain is the urgent alarm: even resting cells are starving (supply is below resting

demand). The 6 P's are the final alarm: cells are dying right now (zero supply). None of this

is random noise. Trace every finding back to the same broken thing: the artery is a clogged

pipe. Fixing the pipe fixes everything downstream. A cold foot means no warm blood is

arriving. An absent pulse means the pressure wave from the heart is not making it past the

blockage. Gangrene means cells ran out of oxygen and ATP and underwent tissue death

(necrosis) (cell death). Every sign points upstream to the same break.
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Fix the break by opening the pipe — the method depends on whether it is chronic (PAD) or

acute (ALI). — why: For chronic PAD: stop smoking immediately (nicotine activates the

sympathetic nervous system, constricting arteries, and damages the endothelium,

accelerating plaque growth), walk 30–45 minutes at least three times a week with

supervised exercise therapy (exercise releases VEGF and grows collaterals, improving

claudication distance by 50–100% in 3–6 months), take aspirin 81 mg or clopidogrel 75 mg

daily (antiplatelet agent blocks the P2Y12 receptor on platelets, stopping them from

clumping on plaque), take a high-intensity statin like atorvastatin 40–80 mg or rosuvastatin

20–40 mg (blocks HMG-CoA reductase, lowers LDL cholesterol, stabilizes plaque, and

reduces heart attack and stroke by 25%), control blood sugar if diabetic (A1C below 7% to

slow endothelial damage), and control blood pressure (goal under 130/80 mmHg per ACC/

AHA). If rest pain, ulcers, or gangrene appear (CLI), you need revascularization within days

to weeks: either endovascular therapy (balloon angioplasty ± drug-eluting stent through a

catheter in the groin) or open bypass surgery (autologous vein graft or synthetic graft sewn

around the blockage). For acute limb starved blood flow (ischemia) (ALI): start IV

unfractionated heparin immediately (80 units/kg bolus, then 18 units/kg/hour infusion to

keep aPTT 1.5–2× normal; stops the clot from growing by blocking thrombin), get vascular

surgery to the bedside within 1–2 hours, and restore flow with catheter-directed

thrombolysis (inject tissue plasminogen activator [tPA] directly into the clot to dissolve

fibrin), percutaneous mechanical thrombectomy (suck the clot out with a catheter device),

or emergency open thrombectomy/bypass. The leg dies in 6 hours without flow (irreversible

muscle tissue death (necrosis) and nerve death), so every minute counts. After fixing flow

(reperfusion), watch for reperfusion injury: dying muscle cells release potassium (causes

high potassium (hyperkalemia), which can trigger dangerous heart rhythms like ventricular

a fast heart rate (tachycardia)), myoglobin (a muscle protein that clogs the kidney tubules,

causing acute kidney injury), and lactic acid (causes metabolic acidosis (acid building up in

the blood)) into the bloodstream when blood returns. Give IV normal saline (1–2 liters to

flush the kidneys and dilute toxins) and sodium bicarbonate (to alkalinize the urine and

prevent myoglobin from precipitating in the kidney tubules), monitor potassium and ECG

closely, and sometimes need urgent hemodialysis if the kidneys fail. Fix the artery, save the

leg, watch the kidneys — that is the sequence.

Spot it — what you see, and why

Leg pain or cramping when you walk that goes away when you rest (claudication): The

arteries in your leg are narrowed by fatty buildup (plaque), like a garden hose squeezed

partly shut. When you walk, your leg muscles need extra oxygen-rich blood to work, but the

blocked artery can't deliver enough. The starving muscles cramp and ache. When you stop

and rest, the muscles need less oxygen, so the pain eases within a few minutes.
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Cool or cold feet or lower legs compared to the rest of your body: Blood carries warmth

from your core out to your toes. When plaque narrows the arteries leading to your legs, less

warm blood reaches your feet and lower legs, so those areas feel cooler to the touch than

your arms or chest.

Weak or absent pulse in your feet or behind your knee: A pulse is the wave of blood pushed

forward by each heartbeat. When an artery upstream is squeezed by plaque, less blood

makes it through, so the pulse you can feel at your ankle or behind your knee becomes faint

or disappears entirely.

Shiny, smooth, or hairless skin on your legs and feet: Over months and years, poor blood

flow starves the tiny hair follicles and skin cells of oxygen and nutrients. Hair stops

growing, the skin becomes thin and shiny, and may look almost polished because the

normal texture is lost.

Sores or wounds on your toes, feet, or legs that heal very slowly or not at all: Healing needs

fresh blood to bring oxygen, nutrients, and white blood cells that fight infection and rebuild

tissue. When the arteries are blocked, even a small cut or blister can't get what it needs, so

it stays open for weeks or months and may get infected.

Sudden, severe pain in your leg or foot that doesn't go away (acute limb starved blood flow

(ischemia)): A blood clot or chunk of plaque suddenly plugs the artery completely, like a

cork in a bottle. Almost all blood flow stops at once, and the tissue downstream screams for

oxygen, causing intense, constant pain that rest does not relieve.

Red flags — act now

Sudden, severe leg or foot pain that won't go away—this may be acute limb starved blood

flow (ischemia), a blood-flow emergency that can lead to amputation if not treated within

hours.

Leg or foot that turns pale, mottled, or blue, feels ice-cold, or has no pulse—tissue may be

dying and needs urgent specialist care.

Numbness, tingling, or paralysis in the leg or foot—nerves and muscles are starving for

oxygen and may be permanently damaged if flow is not restored quickly.

Non-healing ulcer or black, dead tissue (gangrene) on the foot or toes—this is critical limb

starved blood flow (ischemia) and requires urgent vascular surgery or interventional

radiology.

Mistaking acute limb starved blood flow (ischemia) for a pinched nerve, simple cramp, or a

clot in a deep leg vein (deep vein thrombosis)—acute limb starved blood flow is a vascular

emergency and every hour of delay raises the risk of losing the limb.
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Treat it — in this order

Call vascular surgery immediately and start IV unfractionated heparin (for acute limb

starved blood flow (ischemia) only) → Heparin blocks thrombin (the enzyme that builds

clots) and stops the clot from getting bigger while you prepare for emergency surgery or

catheter-based clot removal. It buys time — usually a few hours — to save the leg before

tissue dies.

Emergency thrombectomy (catheter or surgical clot removal) or thrombolysis (clot-

dissolving medicine injected into the artery) → Thrombectomy pulls the clot out through a

catheter or during open surgery. Thrombolysis uses tissue plasminogen activator (tPA) to

break down fibrin (the clot scaffold) and dissolve the blockage. Either way, blood flow is

restored within hours, stopping the 6 P signs and preventing amputation.

Quit smoking completely and start high-intensity statin therapy (atorvastatin 40–80 mg or

rosuvastatin 20–40 mg daily) for chronic PAD → Tobacco smoke releases chemicals that

damage the endothelium (inner lining of arteries), trigger inflammation, and speed up

atherosclerosis. Quitting stops the damage immediately. Statin lowers LDL cholesterol,

stabilizes existing plaques so they do not rupture, and slows new plaque growth. Together

they cut the risk of heart attack, stroke, and worsening PAD by about 25–30%.

Start daily aspirin 81 mg or clopidogrel 75 mg (antiplatelet therapy) → Aspirin and

clopidogrel block platelets from clumping together on top of plaque. This lowers the chance

of a clot forming suddenly and causing acute limb starved blood flow (ischemia), heart

attack, or stroke. Clopidogrel is preferred if the patient already had a vascular event or

cannot tolerate aspirin.

Supervised exercise therapy (walking program) 3 times per week for at least 30–45 minutes

per session → Repeated walking to the point of claudication (leg pain) signals the leg

muscles to release growth factors like vascular endothelial growth factor (VEGF). These

factors tell the body to grow tiny new blood vessels (collaterals) around the blockage — like

building detour roads. Over 3–6 months, walking distance increases and pain decreases.

This is as effective as some surgeries for moderate PAD.

Your top priorities at the bedside

Assess the 6 Ps every 1 to 2 hours: Pain, Pale skin (Pallor) (pale color), Pulselessness (no

pulse), Tingling or numbness (Paresthesia) (numbness or tingling), Paralysis (cannot move),

Poikilothermia (cold to touch) — why: Acute limb starved blood flow (ischemia) progresses

through stages, and loss of sensation or movement means irreversible muscle and nerve

death will occur within 6 hours without surgery to restore blood flo

1. 

2. 

3. 

4. 

5. 

1. 

M a ld ek Study Sheet · Clinical Reasoning

educational use only · not a substitute for clinical judgment page 5 of 6



Notify the vascular surgeon immediately and start IV heparin bolus 80 units per kilogram

then infusion 18 units per kilogram per hour if acute limb starved blood flow (ischemia) is

suspected — why: Heparin (anticoagulant medicine) stops the clot from getting bigger

while the surgeon prepares for thrombectomy (clot removal), and every hour of delay

increases the risk of amputation by 15 percent

Keep the affected leg at heart level or slightly below, never elevate it above the heart —

why: Gravity helps weak arterial blood flow reach the dying tissues, while elevation reduces

blood flow (perfusion) pressure (blood pressure pushing into tissues) and worsens starved

blood flow (ischemia) (lack of oxygen)
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