MALDEK
CONDITION CATALOG - CLINICAL REASONING

Peripheral Arterial Disease and Acute
Limb Ischemia

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 STORY IN ONE SENTENCE

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.

“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.”

Normal anatomy — the body's job

Leg arteries are wide-open pipes that carry oxygen-rich blood from the heart down through the
thigh, knee, calf, ankle, and into the foot. Picture a garden hose with steady water pressure —
muscles and skin downstream get all the oxygen they need, even when you walk or run and
demand more.
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BODY'S JOB

The normal job is delivery on demand. When you stand still, leg muscles use a trickle of
oxygen and the artery coasts. When you walk uphill, those same muscles burn fuel fast and
need five to ten times more oxygen, so the artery opens wider (vasodilation — the smooth
muscle in the artery wall relaxes) and the heart pumps harder to meet the demand.
Healthy arteries have smooth inner walls (endothelium — the thin layer of cells lining the
inside) that let blood slide through with zero friction. This system keeps your toes warm,
your skin pink, pulses strong at the ankle, and muscles moving without pain.

1. Heart pumps oxygen-rich blood out through the aorta (the body's main artery, as thick as a
garden hose).

2. Aorta splits into the iliac arteries at the belly button, one branch for each leg.

3. Iliac artery becomes the femoral artery in the thigh (you can feel the femoral pulse in the
groin crease).

4. Femoral artery dives behind the knee and becomes the popliteal artery (right in the back of
the knee).

5. Below the knee, the popliteal artery splits into three pipes: the anterior tibial artery (runs
down the front of the shin), the posterior tibial artery (runs down the back of the calf), and
the peroneal artery (runs along the side of the calf bone).

6. These three pipes feed the ankle and foot; you can feel the dorsalis pedis pulse on top of the
foot (between the big toe and second toe bones) and the posterior tibial pulse behind the
inside ankle bone.

7. Tiny capillaries at the end of the line deliver oxygen molecule-by-molecule to muscle cells
and skin, then carry waste (carbon dioxide and lactic acid) back to veins for the return trip
to the heart and lungs.

What breaks

One broken thing — the artery gets clogged — explains every weird finding together. Chronic
clogging (PAD) happens slowly over years from plaque buildup. Acute clogging (ALI) happens
in minutes or hours from a sudden clot.
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CLINICAL TERM

Atherosclerosis (plaque buildup inside artery walls from LDL cholesterol particles, calcium
deposits, and scar tissue) narrows the pipe over decades; risk factors are smoking,
diabetes, high LDL cholesterol, high blood pressure, and age over 65. Acute clot formation
(thrombosis) (a clot forms right on top of existing plaque when the plaque cap cracks
open) or a traveling clot lodging in a vessel (embolism) (a clot breaks off from the left
atrium during atrial fibrillation (an irregular, quivering heartbeat) or from the aorta and
shoots downstream) plugs the artery suddenly. That upstream break is not local; it starves
everything downstream. Chronic blockage shows claudication (leg pain with walking that
stops with rest), rest pain (pain at night in bed that improves when you hang the foot off
the bed for gravity help), non-healing ulcers (open sores on toes or heel that will not close
because there is not enough oxygen to heal), and gangrene (black dead tissue because
cells suffocated). Acute blockage shows the 6 P's — pain (sudden, severe), pale skin
(pallor) (pale or white leg because no red blood is reaching the skin), pulselessness (no
pulse below the blockage when you press the ankle or foot), poikilothermia (leg matches
room temperature, ice-cold to touch because warm blood is not arriving), tingling or
numbness (paresthesia) (pins-and-needles numbness because sensory nerves are dying
from lack of oxygen), paralysis (cannot wiggle toes because motor nerves and muscle cells
are dying) — and livedo reticularis (mottled purple net pattern on skin from stalled blood
pooling in tiny vessels under the skin). Read every weird finding backward from there;

they all point to this one broken pipe upstream.

How the body compensates

The body tries hard to keep the leg alive by growing backup vessels (collaterals), stealing
blood from other areas, and sounding every alarm. Vital signs and even ankle pulses can look
okay for a while in chronic PAD because the body is compensating. The dangerous middle is
when compensation hides how bad things really are. Watch for the crash point — rest pain,
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non-healing ulcer, cold foot, or the 6 P's — because once the body tips over that edge, the
window to save the leg closes in hours to days.

1. {'what': 'Collateral vessel growth (angiogenesis — new tiny blood vessels sprouting around
the blockage)', 'why': "‘When the main artery narrows slowly, the body releases vascular
endothelial growth factor (VEGF — a signaling protein) from oxygen-starved cells. VEGF
tells endothelial cells to sprout new tiny vessels around the blockage, like detour roads
around a closed highway. These backup pipes are thin and inefficient, but they can carry
enough blood to keep the leg alive at rest. Walking overloads them, causing claudication,
but rest lets them catch up. This is why chronic PAD patients can live for years with
claudication and never lose the leg — the collaterals are buying time. In acute a traveling
clot lodging in a vessel (embolism), there are no collaterals because the clot arrived in
minutes, so the leg crashes immediately.'}

2. {'what': 'Dependent rubor (gravity-assist redness)’, 'why': "When you hang the leg off the
side of the bed, gravity pulls blood down into the foot, so it turns dark red or purple (rubor
— Latin for redness). Patients with rest pain do this instinctively at night because it eases
the pain slightly by delivering a bit more oxygen. When you lift the leg back up (elevation
pale skin (pallor) test), the foot drains white in seconds because the clogged artery cannot
refill it against gravity. This is the body using physics to compensate for a broken pump.'}

3. {'what': 'Increased heart rate and cardiac output (early compensation)’, 'why': "The
baroreceptors (pressure sensors in the carotid artery and aortic arch) sense low pressure
downstream and signal the medulla (the brain's automatic control center at the base of the
skull). The medulla tells the heart to pump harder and faster via the sympathetic nervous
system (the body's gas pedal), trying to push blood through the narrowed pipe. This works
for a while in mild PAD, keeping the ankle-brachial index (ABI — the ratio of ankle blood
pressure to arm blood pressure) above 0.5, but it cannot overcome a severe blockage or
sudden clot."}

4. {'what": 'Sympathetic vasoconstriction in other limbs (blood redistribution)’, 'why': 'The
sympathetic nervous system releases norepinephrine (a hormone that tightens blood
vessels), clamping down arteries in the arms and gut slightly to redirect blood pressure
toward the legs. This is why both legs can feel cold in severe bilateral PAD even though only
one may hurt more — the body is rationing flow.'}

5. {'what': "Pain and sensory alarms (6 P's in ALI, rest pain in critical limb starved blood flow
(ischemia))", 'why': "Pain, numbness, and paralysis are not the disease — they are the body
screaming that oxygen is gone and cells are dying. Pain is the first alarm (ischemic nerve
irritation — nerves fire pain signals when they run out of ATP, the cell's fuel molecule).
Numbness (paresthesia) means sensory nerves are shutting down from lack of oxygen.
Paralysis means motor nerves and muscle cells are dying. Once paralysis appears in ALI,
you have less than 6 hours before permanent damage (irreversible muscle tissue death

(necrosis) and nerve death)."}
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6. {'what': "The crash point: rest pain, tissue loss, or the 6 P's", 'why': "Rest pain (pain at
night in bed, especially in the toes or forefoot) means collaterals are failing and even
resting demand exceeds supply. Non-healing ulcers (usually on the toes, heel, or between
toes where pressure is highest) and gangrene (black, dry, mummified tissue) mean tissue is
dying because oxygen delivery hit zero. The 6 P's mean acute complete blockage (occlusion)
— no compensation can save the leg without immediate revascularization (surgery or
catheter thrombectomy within 6 hours). These are one-way doors; once you cross into
critical limb starved blood flow (ischemia) or ALI, the clock is ticking in days or hours, not
months."}

7. {'what': 'Watch the trajectory, not the snapshot’, ‘why': 'A patient with an ABI of 0.6 and
stable claudication for five years is compensating well (collaterals are keeping up). A
patient whose ABI dropped from 0.7 to 0.4 in three months, or who just developed rest
pain, is decompensating and needs urgent vascular surgery consultation. Stable numbers
on a downhill slope are not really stable — the body is running out of tricks. Any new
symptom (rest pain, non-healing ulcer, sudden worsening of claudication distance) is a red
flag that compensation is failing.'}

Domino effect

1. Plaque (LDL cholesterol particles, calcium deposits, and scar tissue) builds up inside the leg
artery walls over decades. — 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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2. As plaque grows, the artery narrows further — resting flow barely keeps the leg alive. —
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.

3. In acute limb starved blood flow (ischemia) (ALI), a clot suddenly plugs the artery in
minutes or hours instead of years. — 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.

4. 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. — 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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5. Fix the break by opening the pipe — the method depends on whether it is chronic (PAD) or
acute (ALI). — 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 1.5-2x 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.

Symptoms - what the patient feels, 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.

 Pale, mottled (blotchy), or blue-tinged skin on your leg or foot: Healthy skin looks pink
because oxygen-rich blood flows through tiny vessels just under the surface. When an
artery is suddenly or severely blocked, oxygen can't reach the skin, so it turns pale, patchy,
or even bluish-purple as the tissue begins to suffer.

* Numbness, tingling, or weakness in your leg or foot: Nerves need a steady supply of oxygen
to send signals between your brain and muscles. When a severe blockage cuts off blood
flow, the nerves begin to fail within hours, causing pins-and-needles, numbness, or an
inability to move your toes or ankle.

* Ankle-brachial index (ABI) below 0.9: The ABI test compares the blood pressure at your
ankle to the pressure in your arm. Normally they're about the same. When leg arteries are
narrowed, the pressure at your ankle drops because less blood is getting through, so the
ratio falls below 0.9—a sign of chronic blockage.

* Ankle-brachial index (ABI) below 0.4: An ABI under 0.4 means the blockage is so severe
that very little blood reaches your lower leg and foot. This level signals critical limb starved
blood flow (ischemia)—tissue is at high risk of dying if blood flow isn't restored quickly, and
amputation may be needed.
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Focused exam

Leg pain when walking that goes away with rest (claudication): This is the hallmark of
chronic PAD. During walking, the leg muscle needs more oxygen-rich blood. When plaque
blocks the artery upstream, the muscle starves and aches — just like the heart does in
angina. Pain that stops with rest means the blockage is there but not yet severe enough to
starve the leg when it is still.

Pain at rest, especially at night or when lying flat, and sores (ulcers) that will not heal:
These mean the blockage is now severe — the leg is not getting enough blood even when
the muscle is resting. Lying flat makes it worse because gravity no longer helps pull blood
down into the leg. This is critical limb starved blood flow (ischemia) and the leg is at risk of
dying.

Ankle-brachial index (ABI) below 0.9: ABI is the blood pressure measured at the ankle
divided by the blood pressure in the arm. Normally the ankle pressure is the same or
slightly higher. In PAD, the blockage drops ankle pressure. An ABI below 0.9 confirms PAD
is present. Below 0.4 means severe PAD.

The six P signs: Pain, Pale skin (Pallor) (pale skin), Pulselessness, Tingling or numbness
(Paresthesia) (numbness or tingling), Paralysis (cannot move toes), and Poikilothermia (cold
leg): These six signs mean acute limb starved blood flow (ischemia) is happening right now
— a sudden, complete blockage cut off blood flow. The leg will die and need amputation
within 6 hours if blood flow is not restored immediately. This is a vascular emergency.

Mottled purple or blue skin in a lacy pattern (livedo reticularis) or black patches: In acute
limb starved blood flow (ischemia), the skin is getting almost no oxygenated blood. The
purple or blue mottling means red blood cells are stuck in tiny vessels and the tissue is
starting to die. Black patches mean tissue death (gangrene) has already begun. This signals
the window for saving the leq is closing fast.

Weak or absent pulses below the blockage (femoral, popliteal, dorsalis pedis, posterior
tibial): Pulses are the wave of blood pushing through the artery with each heartbeat. A
missing or faint pulse tells you exactly where the blockage is. No pulse plus pain equals big
trouble — the leg is not getting fed.

Diagnostics - every test answers a question

Ankle-brachial index (ABI) — Is there a blockage in the leg arteries, and how bad is it?

Doppler ultrasound of the leg arteries - Where exactly is the blockage, and how narrow is
the artery?

CT angiography (CTA) or MR angiography (MRA) of the legs — Do we need a detailed
picture of the arteries to plan surgery or angioplasty?
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* Creatine kinase (CK) and lactate (if acute limb starved blood flow (ischemia) suspected) —
Is muscle already dying from lack of blood?

* Complete blood count (CBC) and coagulation panel (PT/INR, aPTT) — Is the blood too thick
(polycythemia) or is there a clotting disorder? Can we safely give anticoagulation or do
surgery?

» Lipid panel (total cholesterol, LDL, HDL, triglycerides) — Is high cholesterol feeding the
plaque buildup?

* Hemoglobin Alc (HbAlc) — Is uncontrolled diabetes damaging the blood vessels?

* Echocardiogram or cardiac telemetry (if acute limb starved blood flow (ischemia)) — Did a
clot from the heart break off and block the leg artery (embolism)?

Treatment logic

* 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.
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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.

Angioplasty with or without stent, or surgical bypass for severe PAD (ABI below 0.4, rest
pain, non-healing ulcer, or gangrene) — Angioplasty inflates a tiny balloon inside the
blocked artery to crack and flatten the plaque. A stent (metal mesh tube) holds the artery
open. Surgical bypass grafts a new vessel (often from the patient's own vein or a synthetic
tube) around the blockage. Either way, normal blood flow is restored immediately, relieving
rest pain, healing ulcers, and preventing amputation.

Cilostazol 100 mg twice daily (for claudication symptoms if exercise and antiplatelets are
not enough) — Cilostazol blocks an enzyme (phosphodiesterase-3) in platelets and smooth
muscle cells. This keeps blood vessels dilated (open wider) and prevents platelets from

clumping. It increases walking distance by about 50% in many patients with claudication.

Medications

Aspirin - Antiplatelet agent

As
sti

pirin stops platelets (tiny sticky cells in your blood that clump together to form clots) from
cking to each other. It blocks an enzyme inside platelets called COX-1 (the factory that

makes thromboxane A2, a signal that tells platelets to activate and clump). By shutting down

that factory permanently, aspirin keeps blood flowing more smoothly through narrowed
arteries and lowers the chance of a sudden clot that could completely block the artery and cut
off blood to your leg, or cause a heart attack or stroke.

1. You swallow aspirin and it enters your bloodstream.

. Aspirin reaches platelets and locks onto the COX-1 enzyme inside each one, blocking it

permanently.

. Without working COX-1, the platelet cannot make thromboxane A2.

4. Without thromboxane A2, the platelet stays calm and does not clump as easily.

. Blood flows more smoothly through narrowed arteries, and the risk of a sudden clot drops.

SAFETY WATCH

Stomach pain, irritation, or bleeding (aspirin can wear down the stomach lining) - Easier
bruising or bleeding that takes longer to stop (nosebleeds, bleeding gums) - Do not use if
you have an active stomach ulcer or a bleeding disorder without talking to your doctor first
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Clopidogrel (Plavix) - Antiplatelet agent (P2Y12 inhibitor)

Clopidogrel stops platelets from clumping by blocking a receptor on their surface called P2Y12
(a docking spot for ADP, a chemical messenger that tells platelets to activate and stick
together). When that receptor is locked, platelets cannot respond to ADP and stay calmer, so
blood flows more smoothly through narrowed arteries and the chance of a sudden clot drops. It
is often used instead of aspirin if aspirin causes side effects, or together with aspirin after a
stent is placed in an artery.

1. You swallow clopidogrel and it is absorbed in your gut.

2. Your liver changes clopidogrel into its active form.

3. The active drug travels in your blood and locks onto the P2Y12 receptor on each platelet.
4. With that receptor blocked, the platelet cannot respond when ADP tries to activate it.

5. Platelets stay calmer and do not clump as easily, so blood flows better and clot risk drops.

SAFETY WATCH

Easier bruising or bleeding that takes longer to stop - Rare but serious: thrombotic
thrombocytopenic purple bleeding blotches (purpura) (TTP), where platelet count drops
dangerously low, causing bruising, confusion, and small clots throughout the body—seek
help immediately if this happens - Do not stop suddenly after a stent is placed without
talking to your doctor—stopping too soon raises the risk of a dangerous clot forming inside
the stent

Atorvastatin or Rosuvastatin (statins) - HMG-CoA reductase inhibitor (statin)

Statins lower cholesterol by blocking an enzyme in your liver called HMG-CoA reductase (the
main factory worker that makes cholesterol). With less cholesterol being made, your liver pulls
more LDL cholesterol (the kind that builds up in artery walls) out of your blood to use for other
jobs. Lower LDL slows down plaque growth, stabilizes the plaque already there so it is less
likely to crack open and cause a clot, and lowers your risk of heart attack, stroke, and
worsening leg pain.

1. You swallow the statin and it travels to your liver.
2. The statin blocks the HMG-CoA reductase enzyme, so your liver makes less cholesterol.

3. Your liver responds by putting more LDL receptors on its surface to pull LDL cholesterol
out of your blood.

4. Blood LDL cholesterol drops.

5. With lower LDL over months, plaque grows more slowly, becomes more stable, and is less
likely to rupture and cause a clot.
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SAFETY WATCH
Muscle aches or weakness (myopathy)—tell your doctor if this happens - Rare but serious:
rhabdomyolysis (severe muscle breakdown) causing dark urine, severe weakness, and
kidney damage—seek help immediately - Liver enzyme elevation on blood tests—your
doctor will monitor this - Small increase in blood sugar, especially in people already at risk
for diabetes

Cilostazol - Phosphodiesterase-3 (PDE3) inhibitor

Cilostazol widens blood vessels and keeps platelets from clumping by blocking an enzyme
called phosphodiesterase-3 (PDE3) inside smooth muscle cells (the cells that wrap around
arteries and squeeze or relax them) and platelets. Blocking PDE3 raises the level of cyclic AMP
(cAMP, a messenger inside cells), which tells smooth muscle to relax (opening the artery wider)
and tells platelets to stay calm. Wider arteries and smoother blood flow mean more oxygen
reaches your leg muscles, so walking hurts less and you can walk farther before pain starts
(intermittent claudication improves).

. You swallow cilostazol and it enters your bloodstream.
. It blocks the PDE3 enzyme inside smooth muscle cells and platelets.
. Cyclic AMP (cAMP) levels rise because PDE3 is no longer breaking it down.

1

2

3

4. Higher cAMP tells smooth muscle to relax, so arteries widen.
5. Higher cAMP also tells platelets to stay calm and not clump.
6

. More blood flows to your leg muscles, so they get more oxygen and walking hurts less.

SAFETY WATCH
Headache, diarrhea, or palpitations (feeling your heartbeat flutter or pound) - Do NOT use
if you have heart failure—cilostazol can make heart failure worse and raise the risk of
death - May cause dizziness or fast heartbeat

Heparin (unfractionated heparin, UFH) or Enoxaparin (low-molecular-weight
heparin, LMWH) - Anticoagulant

Heparin stops blood clots from growing by turbocharging a natural brake in your blood called
antithrombin III (a protein that shuts down clotting enzymes). Heparin grabs antithrombin III
and makes it work thousands of times faster to block thrombin and factor Xa (two key enzymes
in the clotting chain). With those enzymes blocked, the clot stops growing and your body's own
clot-dissolving system has time to start breaking it down. In acute limb starved blood flow
(ischemia) (sudden blockage cutting off blood to your leg), heparin is given immediately to
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keep the clot from getting bigger while the vascular surgeon prepares to remove it or open the
artery.

1. Heparin is injected into a vein (IV) or under the skin (subcutaneous).
2. It binds to antithrombin III in your blood.

3. The heparin-antithrombin IIT team blocks thrombin and factor Xa, shutting down the
clotting chain.

4. The clot stops growing.

5. Your body's own enzymes (plasmin) begin to dissolve the clot over time.

SAFETY WATCH
Bleeding (the main risk)—watch for unusual bruising, blood in urine or stool, or heavy
bleeding from cuts - Heparin-induced a low platelet count (thrombocytopenia) (HIT):
platelet count drops dangerously low and new clots form—rare but serious; requires
switching to a different anticoagulant immediately - Regular blood tests (aPTT for
unfractionated heparin, anti-Xa level for enoxaparin) to make sure the dose is right

Alteplase (tPA, tissue plasminogen activator) or other thrombolytic agents -
Thrombolytic (clot-dissolving drug)

Alteplase dissolves blood clots by turning on plasminogen (an inactive enzyme sitting in your
blood and trapped in the clot) and changing it into plasmin (the active enzyme that chews up
clot fibers). Plasmin breaks down fibrin (the mesh that holds the clot together), so the clot falls
apart and blood flow is restored. In acute limb starved blood flow (ischemia), a catheter is
threaded into the blocked artery and alteplase is dripped directly onto the clot (catheter-
directed thrombolysis) to dissolve it from the inside. This works best for clots that are fresh
(less than 14 days old) and is used when the limb is not immediately dying (Rutherford class I
or ITa, meaning sensory or motor loss is not yet severe).

. A catheter is threaded through the artery to the clot under X-ray guidance.
. Alteplase is infused directly into or near the clot.

. Alteplase binds to plasminogen trapped in the clot.

1

2

3

4. Plasminogen is converted to plasmin.

5. Plasmin chews up the fibrin mesh holding the clot together.
6

. The clot dissolves and blood flow is restored.
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SAFETY WATCH

Bleeding (the major risk)—can cause bleeding in the brain, gut, or at the catheter site;
close monitoring in the ICU is required - Not safe if you have had recent surgery, stroke,
head trauma, or active bleeding - Reperfusion injury when blood flow returns: swelling,
compartment syndrome (pressure builds up in the muscle compartment and cuts off blood
again, requiring emergency fasciotomy to open the muscle sheath), high potassium from
dying muscle releasing potassium into the blood (causing dangerous heart rhythms), and
kidney damage from myoglobin (muscle protein released by dying muscle that clogs the
kidney filters)

Rivaroxaban (in combination with aspirin, for high-risk PAD) - Direct oral
anticoagulant (DOAC), factor Xa inhibitor

Rivaroxaban blocks factor Xa (a key enzyme in the clotting chain) directly, without needing
antithrombin III. Blocking factor Xa stops thrombin from being made, so clots form more
slowly. In people with peripheral artery disease who have a very high risk of heart attack,
stroke, or acute limb starved blood flow (ischemia), rivaroxaban 2.5 mg twice daily plus aspirin
(the COMPASS trial regimen) lowers the chance of a major cardiovascular event (heart attack,
stroke) or major amputation better than aspirin alone. It is used for chronic prevention over
months to years, NOT for treating acute limb starved blood flow.

1. You swallow rivaroxaban and it is absorbed in your gut.

2. It enters your bloodstream and binds directly to factor Xa.
3. With factor Xa blocked, thrombin cannot be made.

4. Without thrombin, clots form more slowly.

5. The risk of a sudden clot causing heart attack, stroke, or acute limb starved blood flow
(ischemia) drops over time.

SAFETY WATCH

Bleeding (the main risk)—easier bruising, nosebleeds, blood in urine or stool, or bleeding
gums - Do not stop suddenly without talking to your doctor—stopping raises your risk of a
clot - Use cautiously if you have kidney disease (rivaroxaban is cleared by the kidneys;
dose may need adjustment or the drug may not be safe if your kidneys are very weak) - Not
safe if you are on other strong blood thinners (warfarin, heparin) or have active bleeding
or very high bleeding risk
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Red flags

* 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.

Nursing priorities

1. 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) — 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 flow

2. 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 — 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

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

4. Protect the leg from pressure by using a heel protector or pillow under the calf, and avoid
tight sheets or blankets — Blood-starved (Ischemic) tissue (tissue starving for oxygen) has
no reserve to tolerate even minor pressure injuries, and small areas of skin breakdown
rapidly progress to gangrene (dead tissue) requiring amputation
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5. Check bilateral pedal pulses (dorsalis pedis and posterior tibial) with Doppler ultrasound
and compare to the unaffected side, documenting pulse quality every 2 to 4 hours — Serial
pulse checks detect worsening arterial flow early, and a pulse that disappears or weakens
indicates clot progression or graft failure needing immediate surgical intervention

6. Monitor for reperfusion injury after revascularization: check potassium level, urine output,
and watch for compartment syndrome (severe pain, swelling, tense leg) — Dying muscle
releases potassium and myoglobin (muscle protein) that can cause fatal arrhythmias
(irregular heartbeat) and kidney failure, while compartment syndrome crushes nerves and
requires emergency fasciotomy (cutting muscle covering)

7. Assess capillary refill in toes by pressing the nail bed and counting seconds until pink color
returns; normal is less than 3 seconds — Capillary refill measures microcirculation (tiny
blood vessels feeding tissue), and refill longer than 5 seconds indicates severe starved
blood flow (ischemia) even if pulses are present from collateral vessels (backup routes)

8. Check ankle-brachial index (ABI) by measuring ankle systolic pressure divided by arm
systolic pressure using Doppler; normal is 0.91 to 1.3 — ABI quantifies disease severity
objectively: 0.41 to 0.9 means claudication needing medical therapy, below 0.4 means
critical limb starved blood flow (ischemia) needing revascularization, and above 1.4 means
stiff calcified arteries seen in diabetes

Sources

* AHA/ACC 2016 Guideline on the Management of Patients with Lower Extremity Peripheral
Artery Disease

* European Society for Vascular Surgery (ESVS) 2020 Clinical Practice Guidelines on the
Management of Acute Limb Ischaemia

* Society for Vascular Surgery (SVS) Lower Extremity Threatened Limb Classification System

* UpToDate clinical reviews on peripheral arterial disease and acute limb ischemia

Last reviewed: 2026-07-07
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