MALDEK
CONDITION CATALOG - VASCULAR EMERGENCY

Acute Limb Ischemia

A clot or traveling clot (embolus) suddenly blocks an artery in the arm or leg,
cutting off oxygen to the tissue downstream—like slamming a door on a garden
hose.

THE STORY IN ONE SENTENCE

A clot or traveling clot (embolus) suddenly blocks an artery in the arm or leg, cutting off
oxygen to the tissue downstream—Ilike slamming a door on a garden hose.

“Acute limb starved blood flow (ischemia) means blood flow to an arm or leg stops abruptly.
Muscle and nerve tissue have 4 to 6 hours before permanent damage—the clock starts ticking
the moment the artery closes.”

Normal anatomy — the body's job

Arteries deliver oxygen-rich blood to the muscles and nerves of the arms and legs—like fuel
lines feeding an engine. Small side-branch vessels (collateral circulation) can take over if a
main artery narrows slowly over months or years, but they cannot open fast enough if the
blockage happens suddenly. This oxygen supply keeps nerves firing, muscles contracting, skin
pink and warm, and tissue alive.

BODY'S JOB
Understanding normal oxygen delivery is the key to recognizing why sudden blockage
causes pain, paleness, numbness, and paralysis—in that order—and why time is tissue.

1. The heart pumps oxygen-rich blood out through the aorta (the body's main highway).

2. Large arteries branch off to carry blood into the arms and legs—Ilike highways splitting into
smaller roads.

3. Inside the limb, arteries divide into smaller and smaller branches, finally reaching tiny
vessels (capillaries) that deliver oxygen directly to nerve cells, muscle fibers, and skin.

4. Nerves use oxygen to send signals for sensation and movement; muscles use it to contract;
skin uses it to stay pink and warm.
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5. Small side-branch vessels (collaterals) connect adjacent arteries like backroads between
highways—they can slowly grow and take over if a main artery narrows over time (chronic
starved blood flow (ischemia)), but they cannot open fast enough in a sudden blockage
(acute starved blood flow).

6. Veins then carry the low-oxygen blood back to the heart and lungs to be recharged with
oxygen and start the loop again.

What breaks

A single sudden event cuts off blood flow to the limb, and every symptom flows directly from
that upstream blockage—Ilike turning off the tap and watching the downstream pipe run dry.

CLINICAL TERM

Acute limb starved blood flow (ischemia) occurs when arterial blood flow to an extremity is
abruptly interrupted. The five main causes are a traveling clot lodging in a vessel
(embolism) (a traveling clot, most often from atrial fibrillation (an irregular, quivering
heartbeat), endocarditis, recent heart attack (myocardial infarction) with mural a blood
clot (thrombus), or a prosthetic heart valve), clot formation (thrombosis) (clot forming in
place, usually in an artery already narrowed by atherosclerosis or plaque buildup), trauma
(direct artery injury from fracture, laceration, or compartment syndrome), arterial
dissection (tear in the artery wall, spontaneous or caused by medical care (iatrogenic)), or
graft/stent clot formation (clot in a previous bypass graft or stent). The blocked artery
stops oxygen delivery to nerves and muscles downstream, and the classic six P's—pain,
pale skin (pallor) (paleness), pulselessness (no pulse), tingling or numbness (paresthesia)
(abnormal sensation or numbness), paralysis (loss of movement), and poikilothermia (cold
limb)—are the direct result of oxygen starvation spreading from nerve to muscle to skin.

How the body compensates

Blood pressure and heart rate may stay normal for a short time because the body sacrifices the
limb to protect the brain and heart—Ilike shutting off water to the garden to keep the house
supplied. This masks how dire the situation is until the limb is unsalvageable or toxins flood
back into the bloodstream when flow is restored (reperfusion injury).

1. The body clamps down blood vessels (vasoconstriction) in the limb to shunt oxygen to the
brain, heart, and kidneys, so vital signs can look stable at first—the patient may not be in
shock even though the limb is dying.

2. This compensation hides the severity of limb starved blood flow (ischemia) (oxygen
starvation) and creates a false sense of security for the clinical team—the limb can look 'not
that bad' while irreversible damage is accumulating.
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3. The crash point to watch for is irreversible muscle and nerve death after 4 to 6 hours—
beyond that window, the limb cannot be saved even if blood flow is restored, and
amputation becomes the only option.

4. After blood flow returns (reperfusion), dying muscle cells release intracellular contents—
potassium, myoglobin (a muscle protein), phosphate, purines, and lactic acid—into the
bloodstream like a dam breaking and flushing toxins downstream.

5. High potassium (hyperkalemia, often >6.5 mEq/L) can stop the heart or cause lethal
arrhythmias (ventricular a fast heart rate (tachycardia), ventricular fibrillation, or asystole)
—this is the most immediate reperfusion threat.

6. Myoglobin is a large protein that clogs the kidney tubules (rhabdomyolysis-induced acute
kidney injury), causing the urine to turn dark brown (like tea or cola) and creatinine to rise
—acute renal failure requiring dialysis can follow.

7. Acid buildup (metabolic too much acid in the blood (acidosis) from lactic acid) worsens
shock, drops blood pressure, and impairs the heart's ability to contract—pH can fall below
7.2 and bicarbonate below 15 mEq/L.

8. This reperfusion injury can kill the patient even after the clot is cleared, so intensive
monitoring (continuous ECG, hourly potassium and creatinine checks), aggressive
intravenous fluid resuscitation (to dilute toxins and flush the kidneys), sodium bicarbonate
(to alkalinize the urine and prevent myoglobin precipitation), and sometimes emergent
hemodialysis are critical.

Domino effect

1. A clot or a traveling clot (embolus) suddenly blocks the artery—like slamming a door on a
garden hose. — Blood flow stops, cutting off oxygen and glucose to nerve and muscle cells
downstream. The cells immediately switch to backup energy production (anaerobic
metabolism), which makes acid instead of clean energy and can sustain life for only
minutes.

2. Pain is the first symptom—often severe, sudden, and out of proportion to any visible injury.
— Nerve cells (neurons) are the most oxygen-hungry cells in the body and fire pain signals
(ischemic pain) within seconds of oxygen loss—pain is the nerve's distress call before it
dies. This pain is constant, unrelieved by rest, and often described as burning or throbbing.

3. The limb turns pale (pallor)—like the color draining from a face. — The body constricts
(squeezes shut) tiny blood vessels (arterioles) in the limb to redirect the little oxygen left
toward the brain and heart, so the skin loses its normal pink color and looks white or ashen.
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4. The pulse disappears (pulselessness) downstream from the blockage. — No blood is flowing
past the clot, so you cannot feel a pulse in the arteries beyond the blockage—Ilike checking
for water flow in a pipe below a closed valve. Doppler ultrasound may still detect faint
signals at first, but absent pedal pulses (dorsalis pedis and posterior tibial) or radial/ulnar
pulses are red flags.

5. Numbness or tingling (paresthesia) develops, then complete loss of feeling (anesthesia). —
Nerves die within 30 to 60 minutes without oxygen—faster than muscle—so sensory signals
stop and the limb goes numb. This is a critical milestone: once sensation is lost, the clock is
ticking louder because nerve damage may be irreversible.

6. Paralysis (loss of movement) follows—the patient cannot wiggle toes or fingers, and passive
movement (you moving the limb for them) causes severe pain. — Muscle cells need oxygen
to contract; when oxygen runs out, the muscle fibers stop working and begin to die.
Paralysis means muscle starved blood flow (ischemia) is advanced, and the 6-hour window
is closing fast.

7. The limb becomes cold (poikilothermia)—cool or cold to the touch compared to the other
limb. — No warm blood is flowing, so the limb temperature drops to match the room. This is
a late sign and confirms the limb is profoundly blood-starved (ischemic).

8. Tissue dies completely (infarction) after 4 to 6 hours—muscle becomes stiff, mottled
(blotchy purple or black), and non-salvageable. — Muscle and nerve cells can survive only 4
to 6 hours without oxygen; beyond that window, damage is irreversible even if blood flow is
restored. The limb may require amputation to prevent systemic toxicity from dead tissue.

9. Restoring blood flow (reperfusion) causes systemic toxicity—paradoxically, the 'cure' can be
dangerous. — Dead and dying cells leak potassium, myoglobin, phosphate, purines, and
lactic acid into the bloodstream—like opening a sewer drain into a clean river. This poisons
the kidneys (myoglobin clogs tubules, causing acute kidney injury), triggers fatal heart
rhythms (hyperkalemia), and worsens shock (metabolic too much acid in the blood
(acidosis)). Patients may arrest or crash after successful clot removal if reperfusion injury is
not anticipated and managed aggressively with fluids, bicarbonate, and monitoring.

Symptoms - what the patient feels, and why

* Sudden severe pain in the limb: Nerve cells run out of oxygen immediately and fire distress
signals (ischemic pain) before they die, so pain is the earliest warning sign.

* Pale skin (Pallor) (pale or white limb): The body constricts tiny blood vessels (arterioles) in
the limb to save oxygen for the brain and heart, so the skin loses its normal pink color.

* Pulselessness (absent or weak pulses below the blockage): The clot or a traveling clot
(embolus) blocks the artery, so blood cannot push through and no pulse is felt downstream.
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Tingling or numbness (Paresthesia) (tingling, numbness, or abnormal sensation): Nerves
begin to die within 30 minutes without oxygen, sending abnormal signals before going
silent.

Paralysis (inability to move the limb): Muscles need oxygen to contract; without it, muscle
fibers stop working and the limb becomes paralyzed.

Poikilothermia (cold limb): No warm blood is flowing to the limb, so tissue temperature
drops to match the surrounding environment.

Mottled or turning blue (cyanotic) (blue-purple) skin: Stagnant blood in tiny vessels
releases oxygen, turning dark, and shows through the skin as a dusky or mottled color,
signaling severe starved blood flow (ischemia) (oxygen starvation).

Muscle rigidity or stiffness: Muscle cells are dying and releasing their contents, causing the
tissue to stiffen—a sign of irreversible damage (muscle tissue death from blocked blood
flow (infarction)).

Focused exam

Pain in the limb that started suddenly, usually within minutes to hours: Pain is the very first
signal that muscle and nerve tissue are not getting enough oxygen. Think of oxygen like
food for cells—without it, they start to suffer right away. Sudden pain means an artery got
blocked fast (like a pipe suddenly clogged by a big chunk), not slowly over time. This tells
you the clock is ticking.

Skin looks pale, white, or waxy instead of normal pink: Healthy skin looks pink because tiny
blood vessels under the surface carry bright red oxygen-rich blood. When an artery shuts
off, that blood cannot reach the skin anymore. Pale or white skin means blood flow has
stopped right now—like turning off a faucet and watching the water disappear from the
pipe.

No pulse felt in the foot or wrist below the blockage: A pulse is the wave of blood your heart
pushes through an artery with every beat. No pulse means the artery is blocked and blood
cannot get past that spot. Finding exactly where the pulse disappears tells you where the
blockage sits.

Skin feels ice-cold to the touch compared to the other arm or leg: Warm skin needs warm
blood flowing through it. Muscles make heat when they burn oxygen for energy. Without
oxygen delivery, the chemical reactions slow down and heat production stops. A cold limb
confirms that blood has stopped flowing.

Patient cannot feel light touch, pinprick, or pressure in the affected limb: Nerve cells are
like tiny electrical wires that need a constant supply of oxygen to send signals. When
oxygen runs out, the wires go dead and sensation disappears. Numbness means the tissue
has been starved for several hours and damage is getting worse.
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» Patient cannot move fingers or toes on command: Muscles need oxygen to squeeze and
produce movement. Without oxygen, muscle cells cannot respond to signals from the brain
—Ilike a car engine that will not start because it is out of gas. Paralysis (inability to move)
means the blockage is severe and the limb is in serious danger.

Diagnostics - every test answers a question

* Complete blood count (CBC) with platelet count — Is the patient anemic (low red blood
cells), which would make oxygen delivery even worse? Is the platelet count high, which
raises clotting risk? Is the white blood cell count elevated, which might mean muscle tissue
is already dying?

* Basic metabolic panel (BMP) including creatinine, blood urea nitrogen (BUN), and
potassium — Are the kidneys working well enough to handle contrast dye if imaging is
needed? Is potassium elevated, which happens when dying muscle cells spill their contents
into the bloodstream?

* Creatine kinase (CK) level = How much muscle has already died? CK is an enzyme that
leaks out when muscle cells burst open.

* Serum lactate level — Is tissue making energy without oxygen (anaerobic metabolism),
which produces lactate as a waste product?

* Electrocardiogram (ECG, 12-lead) — Is the heart rhythm irregular (atrial fibrillation), which
is the most common source of clots that travel to block limb arteries?

* Computed tomography angiography (CTA) of the affected limb and aorta — Exactly where is
the artery blocked? Is there a tear in the artery wall (dissection) or a bulge (aneurysm)? Are
there backup blood vessels (collaterals) providing any flow?

* Transthoracic echocardiogram (TTE) — Is there a clot in the heart that could have broken
off and traveled to the limb? Is there an infected clump (vegetation) on a heart valve? Is the
heart squeezing weakly, causing blood to pool and clot?

* Arterial Doppler ultrasound of the limb — Is there any blood flow at all in the artery, or is it
completely blocked? Can we hear flow with sound waves?

Treatment logic

» Start intravenous (IV) unfractionated heparin immediately: bolus of 80 units per kilogram
body weight, then continuous drip at 18 units per kilogram per hour, adjusted to keep aPTT
(activated partial thromboplastin time) between 1.5 and 2.5 times normal — Heparin blocks
an enzyme called thrombin that builds new clot. This stops the existing clot from getting
bigger while the team prepares to remove it. Think of it like hitting pause on a growing
snowball. It buys time and keeps any remaining trickle of blood flowing through backup
routes.
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» Call vascular surgery immediately for surgical embolectomy (clot removal with a balloon
catheter), catheter-directed thrombolysis (clot-dissolving medicine delivered through a thin
tube), or bypass surgery, depending on how threatened the limb is (Rutherford
classification) — This is the only way to actually restore blood flow. Removing the blockage
or rerouting blood around it brings oxygen back to starving tissue. If done within 6 hours, it
prevents permanent muscle and nerve death. This is the definitive fix.

Classify limb severity using the Rutherford system by checking sensation (can the patient
feel a light touch or pinprick?), motor function (can they wiggle toes or fingers?), and
arterial Doppler signal (is any flow detected?) — Rutherford classification tells the team
how fast they must act. Class I (limb viable, no numbness or weakness) allows time for
slower clot-dissolving medicine. Class Ila (marginally threatened, mild numbness, no
weakness) needs urgent surgery within hours. Class IIb (immediately threatened, numbness
plus some weakness) and class III (irreversible, complete numbness and paralysis, rock-
hard muscles) require emergency surgery or amputation right now.

Perform fasciotomy (surgical cuts through the tough tissue wrapping around muscle
compartments) if compartment syndrome develops after blood flow is restored — After
blood returns, swelling inside the tight muscle compartment can squeeze blood vessels and
nerves shut again—like a sausage casing that is stuffed too full. Fasciotomy releases that
pressure and prevents a second round of damage. It must be done within hours of
reperfusion to save muscle and nerve.

» Start long-term oral anticoagulation after the acute crisis: warfarin (target INR 2.0 to 3.0)
or a direct oral anticoagulant like apixaban 5 mg twice daily or rivaroxaban 20 mg once
daily, if a clot source in the heart is found — Long-term blood thinners prevent NEW clots
from forming in the heart or diseased arteries. This lowers the chance of another limb
blockage or stroke. It treats the ongoing risk, not the current emergency.

* Find and treat the source of the clot: ECG and echocardiogram for atrial fibrillation (an
irregular, quivering heartbeat) or heart clot, CTA for artery tear or bulge, check for recent
vascular graft or stent, and test for abnormal clotting disorders (hypercoagulable workup)
if no clear cause is found — Treating the source stops the problem from happening again in
the same limb, the other limb, or the brain. For example: blood thinners for atrial
fibrillation (an irregular, quivering heartbeat), antibiotics for infected heart valves
(endocarditis), or surgery to repair a torn or bulging artery.

* Monitor for and treat reperfusion injury: give IV fluids to flush myoglobin out of kidneys,
monitor potassium closely and treat high levels, consider sodium bicarbonate infusion to
alkalinize urine (make it less acidic) if severe rhabdomyolysis is present — Aggressive
hydration helps the kidneys clear toxic muscle breakdown products (myoglobin) before they
clog the kidney filters. Correcting high potassium prevents deadly heart arrhythmias.
Alkalinizing urine may reduce myoglobin precipitation in kidney tubules.
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Medications

Unfractionated heparin (IV bolus then continuous drip) - Anticoagulant

Heparin stops clots from getting bigger. It does NOT dissolve the clot that's already there—it

only keeps new clot from piling on. Think of it like turning off the glue factory so no more

sticky threads form. The existing blockage stays, but heparin buys time until surgery can

remove it or a clot-buster drug can dissolve it.

1.

You give heparin into the vein—usually a big dose up front (bolus, often 80 units per
kilogram of body weight), then a steady drip (usually 18 units per kilogram per hour) to
keep the blood level constant.

. Heparin finds antithrombin, a natural brake on clotting that floats in the blood. Heparin

makes antithrombin about 1,000 times more powerful.

. The supercharged antithrombin locks onto clotting factors—especially factor Xa (which

builds the mesh) and thrombin (which glues platelets together and turns fibrinogen into
fibrin threads).

. With those factors blocked, new clot threads can't form. The clot that's already clogging the

artery stays there, but it won't grow downstream and won't throw off more pieces.

. This stable situation gives the surgeon time to open the artery (embolectomy with a balloon

catheter, bypass graft to route blood around the blockage, or catheter-directed
thrombolysis to squirt clot-dissolving medicine right at the clot).

SAFETY WATCH
Bleeding is the main risk—watch for blood in urine, black tarry stools, bruises that appear
without injury, bleeding gums, or sudden severe headache (which can mean brain
bleeding). - Check a partial thromboplastin time (PTT) blood test every 6 hours at first,
then daily once stable; aim for 1.5 to 2.5 times the normal value (usually 60-80 seconds).
Too high means bleeding risk; too low means the clot can grow. - Heparin-induced a low
platelet count (thrombocytopenia) (HIT)—heparin can trick the immune system into
attacking platelets, which drops the platelet count and paradoxically causes NEW clots.
Check platelet count before starting heparin, then every 2-3 days. If platelets fall by half
or below 150,000, STOP heparin immediately and switch to a different blood thinner
(argatroban or bivalirudin). - Use with caution if the patient recently had surgery, a stroke,
or a head injury, or if they have very high blood pressure (systolic above 180 mm Hg),
because bleeding risk is higher.
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Tissue plasminogen activator—tPA (alteplase) by catheter-directed
thrombolysis - Thrombolytic (clot-dissolving drug)

tPA is a clot-buster. It wakes up plasminogen (a sleeping enzyme in the blood) and turns it into
plasmin (the active enzyme that chews up fibrin threads holding the clot together). The clot
dissolves from the inside, and blood flow can restart. The doctor threads a thin tube (catheter)
right up to the clot and drips the tPA slowly over 12 to 24 hours so it works gently and locally—
this lowers the bleeding risk compared to giving tPA into the whole body at once.

1. The interventional radiologist or vascular surgeon uses X-ray (fluoroscopy) to guide a thin
wire and then a catheter up through an artery in the groin or arm, threading it all the way
to the blockage in the leg, arm, or other limb.

2. They inject contrast dye to see exactly where the clot is and how long it is (angiogram).
3. They position the catheter so its tip or side holes sit inside the clot.

4. They start a slow drip of tPA—typically 0.5 to 1 mg per hour—directly into the clot. Some
protocols use a pulse-spray technique (little bursts) to spread the drug through the clot
faster.

5. tPA binds to fibrin threads in the clot and activates plasminogen (which is also stuck in the
clot) into plasmin.

6. Plasmin is a scissor enzyme—it snips the fibrin mesh into small pieces. The clot softens and
breaks apart.

7. Blood flow begins to seep through, then rushes through as the clot melts away. The doctor
repeats the angiogram every few hours to watch progress.

8. Once the artery is open (or open enough), the team stops the tPA and pulls out the catheter.
Often they find an underlying problem—a plaque tear, a narrowing, or a dissection—and fix
it with a balloon (angioplasty) or a metal scaffold (stent).
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SAFETY WATCH

Bleeding is the biggest danger—tPA dissolves clots everywhere, not just the bad one. The
patient must lie flat and still; no injections into muscle; no central lines unless absolutely
necessary. Watch for blood in urine, bleeding from the catheter site, sudden headache, or
confusion (brain bleed). - Check fibrinogen level, hemoglobin, hematocrit, and platelet
count every 4-6 hours. If fibrinogen drops below 100 mg/dL, STOP the tPA—clotting ability
is too low. - Compartment syndrome can develop after blood flow returns: the muscles
swell inside their tight sheaths (fascia), pressure builds, and the muscles and nerves die.
Watch for severe pain (especially pain that gets worse when you move the limb passively),
tight shiny skin, numbness, and weakness. Measure compartment pressure with a needle
manometer; if pressure is above 30 mm Hg, the surgeon must perform fasciotomy (cut
open the fascia) immediately to relieve the pressure. - Reperfusion injury—when blood
rushes back into oxygen-starved tissue, the cells release potassium, acid, and myoglobin (a
muscle protein). High potassium can stop the heart; myoglobin clogs the kidneys and
causes acute kidney injury. Give IV fluids, sodium bicarbonate to buffer acid, and watch
potassium and creatinine closely. Sometimes dialysis is needed. - Absolute
contraindications (never give tPA): active bleeding, recent stroke (within 3 months), recent
brain or spine surgery, brain tumor, or known blood vessel malformation in the brain.

Warfarin (started after heparin, once the acute clot is treated) - Vitamin K

antagonist anticoagulant

Warfarin slows down the liver's production of clotting factors. It blocks vitamin K, which the
liver needs to finish building factors II, VII, IX, and X (think of vitamin K as the final assembly
tool). Without those factors, the blood clots much more slowly. Warfarin is used long-term to
prevent NEW clots after the acute blockage is fixed—especially if the cause was atrial
fibrillation (an irregular, quivering heartbeat) (the heart's chaotic rhythm that lets blood pool

and clot in the atrium) or if the patient has a mechanical heart valve.

1.
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You start warfarin (usually 5 mg by mouth once a day) while the patient is still on heparin.
Heparin works immediately; warfarin takes about 5 days to reach full effect, so you need
both overlapping for at least 5 days.

. Warfarin enters the liver cells and blocks an enzyme called vitamin K epoxide reductase.

This enzyme recycles vitamin K so it can be used over and over.

. Without recycled vitamin K, the liver can't finish building clotting factors II, VII, IX, and X.

The liver still makes the proteins, but they're incomplete and don't work.

. Over the next few days, the old, working clotting factors in the blood break down naturally

(they have a lifespan of hours to days).
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5. The new, half-finished factors take their place. Blood clotting slows down—measured by the
INR (international normalized ratio), a blood test that shows how long it takes blood to clot
compared to normal.

6. You adjust the warfarin dose to keep the INR in the target range: usually 2.0 to 3.0 for most
conditions (atrial fibrillation, a clot in a deep leg vein (deep vein thrombosis), pulmonary
embolism (a clot lodging in a lung artery), acute limb starved blood flow (ischemia) from a
traveling clot lodging in a vessel (embolism)). For mechanical heart valves, the target is
often higher (2.5 to 3.5).

SAFETY WATCH
Bleeding risk—same signs as with heparin (blood in urine or stool, bruises, bleeding gums,
severe headache). Check INR every few days at first, then weekly, then monthly once
stable. - If INR is too high (above 4.0), even a minor bump can cause serious bleeding. If
INR is above 10 or the patient is bleeding, give vitamin K by mouth or IV to reverse
warfarin, and sometimes fresh frozen plasma or prothrombin complex concentrate (which
contains the missing clotting factors) for immediate reversal. - Drug and food interactions
are huge: antibiotics, antifungals, amiodarone, and many other drugs change warfarin
levels. Even cranberry juice and grapefruit juice can interfere. Patients must tell every
doctor and pharmacist they're on warfarin. - Pregnancy—warfarin crosses the placenta
and causes birth defects (nasal hypoplasia, bone stippling, brain abnormalities). It is
absolutely contraindicated in pregnancy. Use low-molecular-weight heparin (enoxaparin)
instead if anticoagulation is needed. - Warfarin-induced skin tissue death (necrosis)—rare,
but in the first few days of treatment, warfarin can paradoxically cause clots in skin blood
vessels, leading to painful black patches of dead skin, usually on the breasts, thighs, or
buttocks. This happens because protein C (a natural anticoagulant) drops faster than the
clotting factors, tipping the balance toward clotting for a brief window. Starting with
heparin overlap and using a lower starting dose of warfarin reduces this risk.

Rivaroxaban, apixaban, edoxaban, or dabigatran (direct oral anticoagulants,
DOACS) - Direct oral anticoagulants—rivaroxaban, apixaban, and edoxaban
block factor Xa; dabigatran blocks thrombin

These drugs block one specific clotting factor directly in the blood—no need to go through the

liver or wait days like warfarin. Rivaroxaban, apixaban, and edoxaban lock onto factor Xa (the
enzyme that turns prothrombin into thrombin). Dabigatran locks onto thrombin itself (the
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enzyme that makes fibrin threads). Either way, the clotting cascade stops, and new clots can't
form. They work within hours, and you don't need routine blood tests to monitor them.

1.

For atrial fibrillation (an irregular, quivering heartbeat) or after an acute clot is treated, you
start a DOAC by mouth—rivaroxaban 20 mg once daily (15 mg if kidney function is
reduced), apixaban 5 mg twice daily (2.5 mg twice daily if the patient is elderly, low weight,
or has impaired kidneys), edoxaban 60 mg once daily (30 mg if creatinine clearance is 15-
50 mL/min), or dabigatran 150 mg twice daily (110 mg twice daily if high bleeding risk or
age over 80).

. The drug is absorbed in the gut, enters the bloodstream, and immediately binds to its target

factor.

. Rivaroxaban, apixaban, and edoxaban slide into the active site of factor Xa, preventing it

from cleaving prothrombin into thrombin. No thrombin = no fibrin threads.

. Dabigatran fits into the active site of thrombin, so even if thrombin is made, it can't convert

fibrinogen to fibrin or activate platelets.

. The clotting cascade stalls at that step. New clots don't form. The drug's effect wears off in

about 12 to 24 hours (depending on which one), so if you stop it, clotting ability returns
fairly quickly.

SAFETY WATCH

Bleeding risk—same vigilance as warfarin and heparin. Unlike warfarin, there's no routine
blood test, so patients must report any unusual bleeding immediately. - Reversal agents
exist but are expensive and not always immediately available: idarucizumab (Praxbind)
reverses dabigatran; andexanet alfa (Andexxa) reverses rivaroxaban, apixaban, and
edoxaban. For life-threatening bleeding, four-factor prothrombin complex concentrate can
be used if the specific reversal agent isn't available. - Must adjust dose for kidney function
—check creatinine clearance before starting and at least yearly. If kidneys worsen, the
drug can build up and cause bleeding. - Drug interactions are fewer than warfarin, but
strong inhibitors of P-glycoprotein and CYP3A4 (like ketoconazole, ritonavir, dronedarone)
can raise DOAC levels and increase bleeding risk. Strong inducers (like rifampin,
phenytoin, carbamazepine) can lower levels and allow clots to form. - Do NOT use in
patients with mechanical heart valves—dabigatran was tested in this group and caused
MORE clots and bleeding compared to warfarin; warfarin remains the standard for
mechanical valves. - Gastrointestinal bleeding is slightly more common with rivaroxaban
and dabigatran than with warfarin, especially in elderly patients. Apixaban has the lowest
bleeding risk among the DOACs in head-to-head trials.
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Aspirin (after revascularization, often combined with a statin and blood
pressure control) - Antiplatelet agent (irreversible cyclooxygenase-1 inhibitor)

Aspirin stops platelets from sticking together. Platelets are tiny cell fragments that rush to any
tear or rough spot in a blood vessel and pile up to form a plug. Aspirin permanently blocks an
enzyme inside platelets called cyclooxygenase-1 (COX-1), so they can't make thromboxane A2
(a chemical signal that tells more platelets to clump). Without that signal, platelets are much
less sticky. This prevents clots from forming on atherosclerotic plaques (the fatty, rough
deposits in artery walls). After the acute limb starved blood flow (ischemia) is fixed, aspirin
helps keep the artery open long-term—especially if the blockage was caused by in-situ clot
formation (thrombosis) (a clot forming right on a ruptured plaque) rather than an a traveling
clot lodging in a vessel (embolism) from the heart.

1. You give aspirin by mouth—usually 81 mg once a day (low dose, often called 'baby aspirin'),
sometimes 325 mg once a day if the patient just had a stent placed or acute coronary
syndrome.

2. Aspirin is absorbed in the stomach and small intestine, enters the bloodstream, and diffuses
into platelets.

3. Inside the platelet, aspirin permanently sticks an acetyl group onto the COX-1 enzyme,
jamming it so it can't work. Because platelets have no nucleus and can't make new
enzymes, that platelet is 'anti-sticky' for the rest of its life.

4. New platelets are made in the bone marrow every day, so the effect gradually wears off
over about a week if you stop aspirin. While you're taking it daily, most of your platelets are
blocked, so clot formation on rough plaque surfaces is greatly reduced.

5. Aspirin does NOT stop all clotting—it only blocks the platelet pathway. The coagulation
cascade (thrombin, fibrin) is still active, which is why aspirin alone is not enough to prevent
clots in atrial fibrillation (an irregular, quivering heartbeat) or after a mechanical valve; you
need a stronger anticoagulant for those.
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SAFETY WATCH
Gastrointestinal bleeding—aspirin irritates the stomach lining and blocks COX-1 in the
stomach, which normally makes protective mucus. This can cause ulcers, gastritis, and
bleeding. Watch for black tarry stools, vomit that looks like coffee grounds, or stomach
pain. Taking aspirin with food or using enteric-coated aspirin (which dissolves in the
intestine, not the stomach) reduces this risk. - Do NOT combine aspirin with full-dose
NSAIDs (ibuprofen, naproxen) routinely—bleeding risk multiplies. - Aspirin resistance—
about 5-10% of people have genetic variations or take certain drugs (ibuprofen taken
before aspirin can block aspirin from reaching COX-1) that reduce aspirin's effect. There's
no routine test for this in most settings. - Allergy—true aspirin allergy (hives, wheezing,
anaphylaxis) is rare but serious. Aspirin-exacerbated respiratory disease (AERD, also
called Samter's triad—asthma, nasal polyps, aspirin sensitivity) causes severe asthma
attacks when aspirin or NSAIDs are taken; these patients need aspirin desensitization if
aspirin is essential (for example, after a coronary stent). - Reye syndrome—never give
aspirin to children or teenagers with viral infections (flu, chickenpox) because it can
trigger Reye syndrome (sudden brain swelling and liver failure). Use acetaminophen
instead.

Red flags

» Paralysis or inability to move the limb (indicates severe starved blood flow (ischemia) and
high risk of irreversible damage)

* Loss of sensation or complete numbness (nerve death is occurring)

* Muscle rigidity or woody, hard feeling to the calf or forearm (muscle tissue death from
blocked blood flow (infarction), often unsalvageable)

* Mottled or turning blue (cyanotic) (blue-purple) skin (severe oxygen starvation, tissue
dying)

* Absent Doppler arterial signal (no blood flow detectable, limb-threatening emergency)

Nursing priorities

1. Start intravenous unfractionated heparin immediately with an 80 units per kilogram bolus,
then continuous infusion at 18 units per kilogram per hour, and notify the provider stat for
order confirmation. — Heparin is an anticoagulant (blood thinner) that stops the clot from
growing bigger while the team arranges surgery or thrombolysis (clot dissolving). Every
minute without heparin allows more clot to form and more tissue to die. Current guidelines
say heparin should start even before imaging if acute limb starved blood flow (ischemia) is
suspected clinically.
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2. Call the vascular surgery team immediately and communicate the six Ps: Pain, Pale skin
(Pallor) (pale color), Pulselessness, Tingling or numbness (Paresthesia) (tingling or
numbness), Paralysis (cannot move), and Poikilothermia (cold limb). — Acute limb starved
blood flow (ischemia) is a surgical emergency. Irreversible muscle and nerve damage starts
at 6 hours of complete starved blood flow (no blood flow). The vascular surgeon needs to
decide between embolectomy (balloon catheter clot removal), bypass grafting, or catheter-
directed thrombolysis within minutes to save the limb.

3. Keep the affected limb at heart level or slightly dependent (hanging down); do NOT elevate
the leg or arm above the heart. — Gravity helps whatever trickle of collateral blood flow
(alternate small vessel routes) might exist reach the starving tissue. Elevation reduces
blood flow (perfusion) pressure (driving force of blood) and worsens starved blood flow
(ischemia). This is opposite to venous clots, where we elevate, so knowing the difference
prevents harm.

4. Perform and document neurovascular checks every 15 minutes: pulses by Doppler
ultrasound (a handheld device using sound waves), capillary refill (pressing the nail bed
and timing color return), skin temperature, color, sensation to light touch, and motor
function (wiggle toes or fingers). — Starved blood flow (Ischemia) progresses quickly. Serial
exams catch deterioration, like new paralysis or loss of Doppler signal, that means the
patient jumped from Class Ila (salvageable with urgent surgery) to Class III (irreversible
damage, may need amputation). Documentation gives the surgeon objective data to guide
the operation timing.

5. Protect the limb from any trauma: use a bed cradle to keep sheets off the leg, pad bony
areas, and avoid tight blood pressure cuffs or tourniquets on the affected side. — Blood-
starved (Ischemic) tissue (oxygen-starved tissue) has no reserve. Even minor pressure or
friction can cause skin breakdown, ulcers, or compartment syndrome (swelling inside tight
muscle sheaths that chokes off the last bit of blood flow). A pressure injury in blood-starved
skin will not heal and expands the zone of injury.

6. Monitor for signs of reperfusion injury after revascularization: high potassium
(hyperkalemia) (high potassium, normal is 3.5 to 5.0 milliequivalents per liter),
myoglobinuria (tea-colored urine from muscle breakdown), metabolic acidosis (acid
building up in the blood) (blood pH below 7.35), and compartment syndrome (severe pain,
tense swollen limb, pain with passive stretch of muscles). — When blood flow returns, dying
muscle releases potassium, myoglobin (a muscle protein), and acids into circulation. High
potassium (Hyperkalemia) can stop the heart in cardiac arrest. Myoglobin clogs kidney
tubules causing acute kidney injury (sudden kidney failure). Compartment syndrome after
reperfusion may need fasciotomy (cutting open muscle sheaths to relieve pressure). Close
monitoring catches these complications early.
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7. Assess and document pain level every 15 minutes using a 0-to-10 numeric scale, and give
prescribed opioid analgesics (strong pain medicines) intravenously for severe pain. — Acute
blood-starved (ischemic) pain is among the worst pain humans experience, often 10 out of
10. Uncontrolled pain causes sympathetic surge (stress hormone release) that raises heart
rate and blood pressure, increasing cardiac workload and oxygen demand. IV opioids work
in 5 to 10 minutes; oral medicines are too slow. Escalating pain despite medication may
signal worsening starved blood flow (ischemia) or compartment syndrome.

8. Maintain nothing-by-mouth (NPO) status in case emergency surgery or catheter-based
intervention is needed, and start a second large-bore IV line (18-gauge or larger) for rapid
fluid or blood product administration. — Most patients go to the operating room or
catheterization lab within hours. Anesthesia (medicine to make the patient unconscious) is
safer on an empty stomach because it prevents aspiration (breathing in vomit). A second IV
allows simultaneous heparin infusion and resuscitation fluids or transfusion (giving blood) if
the patient becomes with low blood pressure (hypotensive) (low blood pressure) from
bleeding during surgery.

Sources

* Society for Vascular Surgery (SVS) 2020 Clinical Practice Guidelines on Acute Limb
Ischemia

* American College of Cardiology (ACC) / American Heart Association (AHA) 2016 Guidelines
on Lower Extremity Peripheral Artery Disease

* Cochrane Review on Thrombolysis for Acute Limb Ischemia

* European Society for Vascular Surgery (ESVS) 2020 Guidelines on Acute Limb Ischemia
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