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Atrial Fibrillation or Flutter with RVR
The top chambers of the heart (atria) either quiver like a bag of worms (atrial
fibrillation) or spin in a very fast circle (atrial flutter), so they cannot squeeze blood
down into the bottom chambers anymore.

T H E  S T O RY  I N  O N E  S E N T E N C E

The top chambers of the heart (atria) either quiver like a bag of worms (atrial fibrillation)

or spin in a very fast circle (atrial flutter), so they cannot squeeze blood down into the

bottom chambers anymore.

“The atria lose their organized squeeze and either fire all at once in chaos (AFib) or race

around one fast loop (flutter). You must answer three urgent questions: How do I slow the

heart? Do I shock it back to normal rhythm? How do I prevent a stroke?”

Normal anatomy — the body's job

The sinoatrial node (SA node, the heart's natural pacemaker sitting in the wall of the right

atrium) fires one organized electrical signal about 60 to 100 times per minute. That signal

spreads like a wave across both atria, making them squeeze together. The signal then reaches

the AV node (atrioventricular node, a small cluster of cells sitting between the atria and

ventricles) and pauses there for a split second. After the pause, the signal travels down special

wiring (the bundle of His and then the left and right bundle branches) into both ventricles,

making them squeeze a moment later. This top-then-bottom rhythm is critical: the atrial

squeeze tops off the ventricles with an extra 15 to 30 percent of blood (called the atrial kick)

right before the ventricles contract. When the ventricles are filled completely, they pump blood

efficiently to the lungs and the rest of the body. When this coordinated rhythm breaks, you lose

the atrial kick and the ventricles start racing, and that is when all the problems you see at the

bedside begin.
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B O D Y ' S  J O B

The atria squeeze first to push one final splash of blood into the ventricles, topping them

off. Then the ventricles squeeze to pump that blood out to the lungs (right ventricle) and to

the whole body (left ventricle). The AV node acts like a gatekeeper, slowing down signals

so the ventricles do not beat too fast and have time to fill and rest between beats.

SA node fires → signal spreads across both atria → atria squeeze together.

Signal reaches AV node → pauses briefly (about 0.1 seconds).

Signal travels down bundle of His → splits into left and right bundle branches → spreads

across both ventricles → ventricles squeeze.

Atrial squeeze adds 15–30% extra blood into ventricles (the atrial kick).

Ventricles squeeze → blood flows out: right ventricle pumps to lungs, left ventricle pumps to

body.

Ventricles relax and refill during diastole (the resting phase), and the cycle repeats.

What breaks

One thing breaks: the atria stop squeezing as one organized unit. Instead, either many tiny

spots all over the atria fire electrical signals at random (atrial fibrillation), or one signal races

around and around in a fast circle (atrial flutter). The atria quiver or flutter instead of

squeezing, so they cannot push blood down into the ventricles anymore.

C L I N I C A L  T E R M

In atrial fibrillation (an irregular, quivering heartbeat), multiple ectopic foci (abnormal

pacemaker sites scattered throughout the atrial tissue) fire rapidly and chaotically at rates

of 400 to 600 impulses per minute, overwhelming the SA node and eliminating organized

atrial depolarization. In atrial flutter, a single macroreentrant circuit (a looping electrical

pathway, most commonly in the right atrium around the tricuspid valve annulus in typical

flutter, or elsewhere in atypical flutter) fires at a fixed high rate, typically 250 to 350 beats

per minute. The AV node cannot conduct every impulse, so it filters them and lets only

some through to the ventricles—often in a variable ratio in AFib (creating an irregularly

irregular ventricular response) or a fixed ratio in flutter (commonly 2:1, meaning every

other signal gets through, so if atrial rate is 300 the ventricular rate is 150; sometimes 3:1

or 4:1). Because the atria are quivering or fluttering and not contracting in a coordinated

way, atrial systole (the squeezing phase of the atria) is lost. The ventricles lose the atrial

kick (the final 15 to 30 percent of filling), and they beat rapidly, either irregularly (AFib) or

regularly (flutter), which shortens the time available for ventricular filling (diastole).
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How the body compensates

The body tries to keep blood pressure and organ blood flow (perfusion) steady by turning on

the sympathetic nervous system (the fight-or-flight system), which releases adrenaline.

Adrenaline makes the heart beat faster and squeeze harder, and it tightens blood vessels to

keep pressure up. This can mask early heart failure for hours or even days—vital signs may

look stable while the heart is silently running out of gas. Your job is to recognize the trend

before the patient crashes. Watch for rising heart rate, worsening shortness of breath, falling

oxygen saturation, new confusion, or chest pain. A stable snapshot is not the same as true

stability—you must look at the trajectory.

{'what': 'Sympathetic surge: adrenaline release', 'why': 'Baroreceptors (pressure sensors in

the carotid arteries and aorta) detect falling stroke volume and cardiac output, and the

brainstem responds by releasing adrenaline (epinephrine and norepinephrine). Adrenaline

increases heart rate, contractility (how hard the heart squeezes), and vascular tone (blood

vessels tighten), temporarily propping up blood pressure.'}

{'what': 'A fast heart rate (Tachycardia) to preserve cardiac output', 'why': 'Cardiac output

equals stroke volume times heart rate. When stroke volume falls (because the atria are not

squeezing and ventricular filling is poor), the body compensates by increasing heart rate.

But sustained a fast heart rate (tachycardia) shortens diastole even more, creating a vicious

cycle: less filling time → lower stroke volume → even faster heart rate.'}

{'what': 'Increased myocardial oxygen demand', 'why': 'A racing heart uses more oxygen. If

coronary arteries are narrowed (coronary artery disease), the heart muscle may not get

enough oxygen, leading to starved blood flow (ischemia) (chest pain, troponin elevation, or

even heart attack (myocardial infarction)—heart attack).'}

{'what': 'Pulmonary congestion from backward failure', 'why': 'When the left ventricle

cannot pump all the blood forward, pressure backs up into the left atrium and then into the

pulmonary veins and lung capillaries. Fluid leaks into the air sacs (pulmonary swelling

(edema)), causing shortness of breath, crackles on lung exam, and low oxygen saturation.'}

{'what': 'Systemic poor blood flow (hypoperfusion)', 'why': 'As cardiac output continues to

fall, organs do not get enough blood: the brain (confusion, fainting (syncope)), kidneys

(acute kidney injury, rising creatinine), liver (elevated liver enzymes), and gut (lactic too

much acid in the blood (acidosis) from anaerobic metabolism). Cool, clammy skin and weak

pulses are late signs.'}

{'what': 'The dangerous middle: stable vital signs, silent deterioration', 'why': 'For hours or

even days, the patient may have normal or near-normal blood pressure because of

sympathetic compensation, but the heart is working at maximum capacity with no reserve

left. A small additional stressor—dehydration, infection, missed medications—can tip the

patient into acute decompensated heart failure, cardiogenic shock, or stroke.'}

1. 

2. 

3. 

4. 

5. 

6. 

M a ld ek Condition Catalog · Clinical Reasoning

educational use only · not a substitute for clinical judgment page 3 of 15



{'what': 'Watch the trend, not just the snapshot', 'why': 'A patient with AFib with RVR

whose heart rate is climbing (for example, from 130 to 150 to 170 over a few hours), whose

oxygen saturation is dropping, or who is becoming more short of breath is on a downhill

slope. Early intervention—rate control, rhythm control, or cardioversion—can prevent the

crash.'}

{'what': 'Beware Wolff-Parkinson-White (WPW) syndrome', 'why': 'WPW is a condition where

an extra electrical pathway (accessory pathway or bypass tract) connects the atria and

ventricles, bypassing the AV node. In AFib with WPW, if you give AV-blocking drugs

(adenosine, diltiazem, verapamil, beta-blockers, or digoxin), you can block the AV node but

leave the accessory pathway wide open. The accessory pathway can conduct atrial impulses

at extremely high rates directly to the ventricles (sometimes 250 to 300 bpm), causing

ventricular fibrillation and sudden cardiac arrest. Always look for a short PR interval and

delta wave (slurred upstroke of the QRS) on prior EKGs before treating new AFib. If WPW

is present or suspected, give procainamide or ibutilide, or perform immediate electrical

cardioversion—never give AV-nodal blockers.'}

{'what': 'Stroke risk from cardioversion without anticoagulation', 'why': 'If AFib or flutter

has been present for more than 48 hours (or duration is unknown), a clot may have already

formed in the left atrium. Cardioversion (shocking the heart back to normal rhythm or

using drugs to restore sinus rhythm) can cause the atrium to contract suddenly and

squeeze the clot out into the bloodstream, sending it to the brain (embolic stroke). Current

guidelines (2023 AHA/ACC/HRS) require either: (1) therapeutic anticoagulation (blood

thinners, usually a direct oral anticoagulant such as apixaban or rivaroxaban, or warfarin

with INR 2 to 3) for at least 3 weeks before cardioversion and 4 weeks after, OR (2) a

transesophageal echocardiogram (TEE, an ultrasound probe passed down the esophagus to

look directly at the left atrium) to rule out clot, followed by immediate cardioversion with

anticoagulation continued for at least 4 weeks after. If AFib or flutter is clearly less than 48

hours old and the patient is unstable (hypotensive, pulmonary edema (fluid flooding the

lungs), chest pain from starved blood flow (ischemia)), you can cardiovert immediately

without waiting, but still start anticoagulation right away and continue it.'}

Domino effect

The atria lose organized contraction. — In atrial fibrillation (an irregular, quivering

heartbeat), multiple ectopic foci (abnormal pacemaker spots) scattered throughout the

atrial tissue fire electrical impulses rapidly and randomly—often 400 to 600 times per

minute. The SA node is overwhelmed and the atria quiver chaotically instead of squeezing

as one unit. In atrial flutter, a single macroreentrant circuit (a looping electrical pathway,

usually in the right atrium) spins around and around at a fixed high rate, typically 250 to

350 beats per minute, causing the atria to flutter rapidly but in an organized pattern. Either

way, the atrial muscle does not contract effectively.
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The atrial kick is lost. — Normally, atrial contraction at the end of diastole (the filling

phase) pushes a final 15 to 30 percent of blood into the ventricles—this is called the atrial

kick. When the atria quiver or flutter, they cannot squeeze, so this final splash of blood

never makes it into the ventricles. Ventricular preload (the volume of blood in the ventricles

before they contract) drops, especially in patients with stiff ventricles (diastolic dysfunction,

left ventricular hypertrophy) or mitral narrowing (stenosis) (narrowed mitral valve), who

depend heavily on atrial kick for adequate filling.

Stroke volume decreases. — Because the ventricles are not filled as completely, each

ventricular contraction pumps out less blood. Stroke volume (the amount of blood ejected

per beat, normally about 70 mL per beat) falls. Cardiac output (stroke volume × heart rate,

normally about 5 liters per minute) drops unless the heart rate increases to compensate.

The ventricles beat rapidly and irregularly (AFib) or rapidly and regularly (flutter). —

Hundreds of chaotic atrial impulses bombard the AV node every minute. The AV node filters

them and conducts only some impulses to the ventricles. In AFib, the conduction is random,

creating an irregularly irregular ventricular rhythm (no pattern at all, beat-to-beat intervals

vary). In flutter, the AV node often conducts in a fixed ratio—commonly 2:1 (every other

atrial impulse gets through), 3:1, or 4:1—creating a rapid but regular ventricular rhythm.

For example, if atrial flutter rate is 300 bpm and AV conduction is 2:1, ventricular rate is

150 bpm. Either way, the fast ventricular rate shortens diastole, giving the ventricles even

less time to fill and reducing stroke volume further.

Sustained a fast heart rate (tachycardia) weakens the heart (tachycardia-induced

cardiomyopathy). — When the heart beats too fast for too long—usually sustained

ventricular rates above 100 to 120 beats per minute for weeks to months—the heart muscle

does not get enough time to rest, relax, and recover between beats. The myocardium (heart

muscle) becomes fatigued, the ventricles dilate (stretch out), and ejection fraction (the

percentage of blood pumped out of the left ventricle with each beat, normally 55 to 70

percent) falls. This is called a fast heart rate (tachycardia)-induced cardiomyopathy. The

good news is it is often reversible if you control the rate or restore normal rhythm in time.

Blood stasis in the atria increases clot risk. — Blood that sits still tends to clot (this is called

Virchow's triad: stasis, endothelial injury, hypercoagulability). In the quivering atria,

especially in a small blind pouch called the left atrial appendage (which has low flow even

in normal rhythm), blood pools and can form a a blood clot (thrombus) (clot). If the clot

breaks off (embolizes), it travels through the left ventricle, out the aorta, and up to the

brain, where it blocks a cerebral artery and causes an blood-starved (ischemic) stroke

(brain tissue dies from lack of oxygen). The annual stroke risk in untreated AFib ranges

from about 2 percent (low risk) to over 10 percent (high risk), depending on other factors

captured in the CHA₂DS₂-VASc score (Congestive heart failure, High blood pressure

(Hypertension), Age ≥75 [2 points], Diabetes, prior Stroke/TIA [2 points], Vascular disease,

Age 65–74, Sex category [female]).
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The body compensates by increasing sympathetic tone. — Baroreceptors (pressure sensors)

in the carotid arteries and aortic arch detect falling cardiac output and send signals to the

brainstem. The brainstem activates the sympathetic nervous system, which releases

adrenaline (epinephrine and norepinephrine). Adrenaline increases heart rate, contractility

(how hard the heart squeezes), and vascular tone (blood vessels tighten), temporarily

maintaining blood pressure and organ blood flow (perfusion). But this compensation burns

energy and stresses the heart, and it cannot last forever.

Compensation fails and symptoms appear. — When the heart can no longer keep up, cardiac

output falls further and organs do not get enough blood. The patient feels fatigued (muscles

and brain are underperfused). Shortness of breath (dyspnea) develops because pressure

backs up into the lungs, causing pulmonary congestion or pulmonary edema (fluid flooding

the lungs) (fluid leaks into the air sacs). The patient may feel palpitations (awareness of the

fast or irregular heartbeat). Chest pain can occur if the coronary arteries cannot supply

enough oxygen to the racing heart (myocardial starved blood flow (ischemia)). Dizziness,

lightheadedness, or fainting (syncope) (fainting) happen when blood pressure drops and the

brain does not get enough flow. Some patients have no symptoms and AFib is discovered

only on routine exam or EKG—this is especially common in elderly patients or those with

chronic AFib.

Symptoms · what the patient feels, and why

Palpitations (feeling your heart race or skip): The bottom chambers (ventricles) squeeze too

fast—sometimes in a jumbled pattern (fibrillation) or a super-fast regular pattern (flutter)—

and you feel the pounding, fluttering, or skipping in your chest because your heart is racing

out of control.

Shortness of breath: The heart pumps less blood forward with each beat, so blood backs up

into the lung's blood vessels (like a traffic jam). This makes it harder for oxygen to move

from your lungs into your blood, and you feel like you can't catch your breath.

Fatigue and getting tired easily during activity: When each heartbeat is weak and your

heart rate is chaotic, less oxygen-rich blood reaches your muscles and brain. Your body

runs low on fuel, so you tire out quickly even with light effort.

Chest discomfort or pain: The heart is beating so fast that the resting phase (when the

heart muscle gets its own blood supply) is too short. If the heart muscle doesn't get enough

oxygen (ischemia), it hurts—like a cramp in any muscle that isn't getting the fuel it needs.

Lightheadedness or feeling faint: When the heart pumps poorly, less blood reaches your

brain. Your brain is very sensitive to low oxygen, so you feel dizzy or woozy, especially when

you stand up or move around.
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Fainting (passing out): If the heart rate gets dangerously fast or the heart pumps almost no

blood, your brain shuts down briefly from lack of oxygen and you lose consciousness—like a

computer rebooting when the power dips too low.

Irregular pulse when checked: In fibrillation the top chambers quiver randomly, so each

heartbeat comes at an unpredictable moment and your pulse feels chaotic. In flutter the

rhythm may be regular or bounce between patterns, depending on how many of the extra

signals actually make the bottom chambers squeeze.

Swelling in legs, neck veins bulging, or crackling sounds in lungs: When the heart can't

keep up for days or weeks, fluid backs up in the veins and leaks into your tissues (causing

puffy ankles) and into your lungs (causing wet crackling sounds when you breathe). This is

heart failure—the heart is failing to move fluid forward efficiently.

Low blood pressure: The heart is pumping so little blood per beat that it can't keep enough

pressure in your arteries. Blood pressure drops, and tissues all over your body may not get

the oxygen they need (shock).

Sudden weakness, trouble speaking, or vision loss (stroke symptoms): Blood pools and clots

in the quivering top chambers. A clot breaks off, travels to the brain, and blocks an artery

(ischemic stroke), cutting off oxygen to part of the brain and causing sudden brain injury.

Focused exam

Pulse is fast and irregular, or fast and regular: In atrial fibrillation (an irregular, quivering

heartbeat), the top chambers (atria) quiver chaotically instead of squeezing in an organized

way. In atrial flutter, an electrical signal races around the atria in a repeating loop. Either

way, these signals bombard the AV node (the electrical gate between the top and bottom

chambers), and many get through, making the bottom chambers (ventricles) beat 100 to

180 times per minute—much faster than the normal 60 to 100. An irregular pulse means

atrial fibrillation; a regular fast pulse usually means atrial flutter (the ECG will show

sawtooth flutter waves). This tells you the heart's normal pacemaker (the SA node) has lost

control.

Weak or variable first heart sound (S1) on listening with a stethoscope (auscultation): The

first heart sound happens when the valves between the atria and ventricles slam shut.

Normally the atria contract just before the ventricles, filling them completely, and S1

sounds crisp. In atrial fibrillation (an irregular, quivering heartbeat) or flutter, the atria

quiver or flutter but never truly squeeze, so they do not push that final 15 to 25 percent of

blood into the ventricles. The valves close at unpredictable times and with varying force,

making S1 soft or variable in loudness. This confirms the atria are not working properly.
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Blood pressure is low (systolic below 90 mmHg) or dropping: Cardiac output is the amount

of blood the heart pumps each minute, calculated as heart rate times stroke volume (blood

pumped per beat). In rapid atrial fibrillation (an irregular, quivering heartbeat) or flutter,

the ventricles beat so fast they do not have time to fill during the relaxation phase

(diastole). Less filling means less blood pumped per beat. Even though the rate is high,

total output drops. Low blood pressure means the body's organs—brain, kidneys, heart

muscle—are not getting enough blood. This is a medical emergency.

Fast breathing (tachypnea) or shortness of breath (dyspnea): When the left ventricle cannot

pump blood forward efficiently, pressure builds backward into the veins draining the lungs

(pulmonary veins). High pressure in these veins pushes fluid into the air sacs (pulmonary

swelling (edema), or fluid in the lungs), making it hard to breathe. The body compensates

by breathing faster to pull more oxygen into the bloodstream. This is a sign of acute heart

failure triggered by the fast, inefficient rhythm.

Chest pain or pressure: The heart muscle gets its oxygen from the coronary arteries, which

fill during the relaxation phase between beats. When the heart is beating 150 or more times

per minute, the relaxation phase is cut very short—less time for the arteries to fill, so less

oxygen reaches the heart muscle (myocardial starved blood flow (ischemia)). Meanwhile,

the fast rate makes the heart work harder, demanding more oxygen. This mismatch can

cause chest pain and, if prolonged, injure the heart muscle (demand starved blood flow).

Dizziness, confusion, or fainting (syncope): The brain needs constant blood flow. When

cardiac output drops because the heart is beating too fast to fill properly, blood pressure to

the brain falls (cerebral poor blood flow (hypoperfusion)). The patient feels dizzy or

lightheaded; severe drops cause fainting or confusion. This is a sign of hemodynamic

instability—the cardiovascular system cannot maintain adequate pressure and flow—and is

life-threatening.

Diagnostics · every test answers a question

12-lead electrocardiogram (ECG) → Does the ECG show atrial fibrillation (an irregular,

quivering heartbeat) (no visible P waves, irregularly irregular rhythm) or atrial flutter

(sawtooth flutter waves at 250 to 350 per minute), and what is the ventricular rate?

Troponin I or troponin T (cardiac biomarker blood test) → Is there damage to the heart

muscle from the fast heart rate, or did a heart attack (acute heart attack (myocardial

infarction), MI) trigger the arrhythmia?

Thyroid-stimulating hormone (TSH) and free thyroxine (free T4) → Is an overactive thyroid

gland (hyperthyroidism) causing or contributing to the arrhythmia?
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Complete blood count (CBC), basic metabolic panel (BMP including sodium, potassium,

creatinine), and magnesium → Are there low electrolyte levels (potassium, magnesium),

anemia (low red blood cells), or kidney problems that triggered or worsened the

arrhythmia?

Transthoracic echocardiogram (ultrasound of the heart) → What is the left ventricular

ejection fraction (LVEF, the percentage of blood pumped out with each beat), are there

structural problems like valve disease or enlarged chambers, and is there a clot in the left

atrium?

Chest X-ray → Is there fluid in the lungs (pulmonary swelling (edema)) or other lung disease

like pneumonia or a flare of chronic obstructive pulmonary disease (COPD) that may have

triggered the arrhythmia?

Brain natriuretic peptide (BNP) or N-terminal pro-BNP (NT-proBNP) → Is there heart

failure, and how severe is it?

D-dimer (if pulmonary embolism (a clot lodging in a lung artery) is suspected as a trigger)

→ Is there a blood clot in the lungs (pulmonary a traveling clot lodging in a vessel

(embolism), PE) that triggered the fast heart rate and arrhythmia?

Treatment logic

Synchronized cardioversion: 50 to 100 joules biphasic shock for atrial flutter, 120 to 200

joules biphasic for atrial fibrillation (an irregular, quivering heartbeat) → An electrical shock

is delivered through paddles or pads on the chest, timed to fire during the QRS complex

(the moment the ventricles contract) to avoid triggering a dangerous ventricular

arrhythmia. The shock depolarizes (resets) all the heart cells at once, stopping the chaotic

signals in the atria or the flutter circuit. The heart's natural pacemaker (SA node) can then

take over and restore normal sinus rhythm, where the atria contract in sync with the

ventricles. Atrial kick returns, filling improves, stroke volume rises, and cardiac output

increases immediately. Blood pressure comes up, and symptoms resolve within seconds to

minutes.

IV metoprolol (2.5 to 5 mg bolus, repeat every 5 minutes up to 15 mg) or IV diltiazem (0.25

mg/kg bolus, then 5 to 15 mg/hour infusion) → These drugs slow conduction through the AV

node (the electrical gate between the atria and ventricles). Metoprolol is a beta-blocker—it

blocks adrenaline receptors, calming the node. Diltiazem is a calcium channel blocker—it

blocks calcium from entering the node's cells, which also slows conduction. Both increase

the AV node's refractory period (the time it cannot pass another signal). Fewer signals get

through per minute, so the ventricular rate drops from 150 or 160 down to less than 110.

Slower rate gives the ventricles more time to fill during diastole, stroke volume improves,

and cardiac output stabilizes. Blood pressure comes up, and symptoms improve within

minutes.
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IV amiodarone (150 mg bolus over 10 minutes, then 1 mg/min infusion for 6 hours, then 0.5

mg/min) or IV ibutilide (1 mg over 10 minutes, repeat once if needed) for atrial flutter →

Amiodarone is a class III antiarrhythmic drug—it blocks potassium channels in the heart

cells, prolonging the action potential (the electrical wave inside each cell) and the

refractory period (the recovery time before the cell can fire again). This suppresses

abnormal firing sites in the atria and interrupts reentry circuits (electrical loops that

sustain the arrhythmia). Over several hours, amiodarone can chemically convert the rhythm

back to normal sinus, restoring atrial contraction and optimal cardiac output. Ibutilide

works similarly but acts faster and is more effective for atrial flutter; it can convert flutter

to sinus rhythm in 30 to 60 minutes.

Anticoagulation with a direct oral anticoagulant (DOAC: apixaban 5 mg twice daily,

rivaroxaban 20 mg daily, edoxaban 60 mg daily, or dabigatran 150 mg twice daily) or

warfarin (target INR 2 to 3) if DOAC contraindicated, based on CHA₂DS₂-VASc score → In

atrial fibrillation (an irregular, quivering heartbeat) or flutter, the atria do not squeeze, so

blood pools and can clot in the left atrial appendage (a small pouch off the left atrium). If a

clot breaks loose, it travels to the brain and causes a stroke. Anticoagulants block steps in

the clotting cascade (the chain reaction that forms clots), preventing clot formation. The

CHA₂DS₂-VASc score assigns points for stroke risk factors: congestive heart failure (1

point), high blood pressure (hypertension) (1 point), age 65 to 74 (1 point) or 75 or older (2

points), diabetes (1 point), prior stroke or TIA (2 points), vascular disease (1 point), female

sex (1 point). A score of 2 or more in men or 3 or more in women means anticoagulation

benefit outweighs bleeding risk per 2023 AHA/ACC/HRS guidelines. Starting

anticoagulation reduces stroke risk by about 60 percent.

IV digoxin (loading dose 0.5 mg, then 0.25 mg every 6 hours for two doses, then 0.125 to

0.25 mg daily) if heart failure with reduced ejection fraction is present → Digoxin inhibits

the sodium-potassium ATPase pump on heart muscle cells. This causes sodium to build up

inside the cell, which then trades for calcium. More calcium inside the cell makes each

contraction stronger (positive inotropy). Digoxin also stimulates the vagus nerve, increasing

parasympathetic tone, which slows AV node conduction and reduces ventricular rate. It is

useful in atrial fibrillation (an irregular, quivering heartbeat) with heart failure because it

improves the squeeze (contractility) while controlling the rate.
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Treat underlying and contributing causes: control blood pressure to less than 130/80

mmHg, treat obstructive sleep pauses in breathing (apnea) with CPAP, stop alcohol, lose

weight if BMI is 30 or higher, optimize diabetes (HbA1c less than 7 percent), correct

thyroid disease → High blood pressure stretches and stiffens the left atrium, creating scar

tissue (fibrosis) and electrical instability. Treating high blood pressure (hypertension)

reduces atrial stretch and pressure. Obstructive sleep pauses in breathing (apnea) causes

repeated drops in oxygen and swings in chest pressure that trigger atrial fibrillation (an

irregular, quivering heartbeat); CPAP (continuous positive airway pressure) keeps the

airway open and eliminates these swings. Alcohol has a direct toxic effect on atrial cells

(holiday heart syndrome); stopping alcohol reduces arrhythmia recurrence. Obesity causes

inflammation, metabolic stress, and atrial stretch; weight loss of 10 percent or more

significantly reduces atrial fibrillation burden per randomized trials. Poorly controlled

diabetes and hyperthyroidism both increase arrhythmia risk. Addressing these root causes

reduces atrial remodeling (structural and electrical changes) and lowers recurrence risk by

30 to 50 percent per 2023 AHA/ACC/HRS guidelines.

Catheter ablation (radiofrequency or cryoablation of pulmonary vein isolation) if

paroxysmal (comes and goes) or persistent atrial fibrillation (an irregular, quivering

heartbeat) recurs despite medication → Most atrial fibrillation (an irregular, quivering

heartbeat) is triggered by abnormal electrical firing from the pulmonary veins (the four

veins that drain the lungs into the left atrium). During catheter ablation, a thin wire is

threaded through a vein in the leg up to the heart. The tip delivers heat (radiofrequency) or

cold (cryoablation) to create scar tissue around the pulmonary veins, electrically isolating

them so their signals cannot reach the rest of the atrium. This eliminates the trigger and

restores normal sinus rhythm in about 60 to 80 percent of patients at one year. In persistent

atrial fibrillation or atrial flutter, additional lines of scar may be created to interrupt reentry

circuits.

Medications

Atrial Fibrillation (an irregular, quivering heartbeat) and Atrial Flutter

Management Algorithm · Multi-modal treatment pathway: rate control, rhythm

control, anticoagulation, and risk-factor modification

This is a step-wise approach, not a single drug. (1) If the patient is unstable (hypotension—low

blood pressure, chest pain, severe shortness of breath, altered mental status), perform

synchronized cardioversion (electrical shock to restore normal rhythm) immediately: 50 joules

for atrial flutter or 120–200 joules biphasic for atrial fibrillation (an irregular, quivering

heartbeat). (2) If the patient is stable, control the heart rate (ventricular response) with IV

diltiazem (a calcium-channel blocker that slows electrical conduction through the AV node—the

gate between the atria and ventricles), IV metoprolol (a beta-blocker that blocks adrenaline's

• 

• 
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effect on the heart's conduction system), or digoxin if the patient has heart failure with

reduced ejection fraction (HFrEF—weak pump). Magnesium may be used for refractory cases

(not responding to standard therapy). (3) For rhythm control (restoring and maintaining

normal sinus rhythm), perform cardioversion if the patient is symptomatic despite rate control,

the arrhythmia is new-onset (< 48 hours), or the patient has been anticoagulated for ≥ 3 weeks

or has a negative transesophageal echocardiogram ruling out left atrial a blood clot (thrombus)

(clot). Pharmacologic options include amiodarone or flecainide. (4) Anticoagulate (prevent

stroke from atrial clots) based on CHA2DS2-VASc score (tool that estimates stroke risk); direct

oral anticoagulants (DOACs—newer blood thinners like apixaban, rivaroxaban, edoxaban,

dabigatran) are preferred over warfarin in non-valvular atrial fibrillation per AHA/ACC/HRS

guidelines. (5) Address reversible causes and risk factors: excessive alcohol, obstructive sleep

pauses in breathing (apnea), obesity, uncontrolled high blood pressure (hypertension),

hyperthyroidism, and structural heart disease. Each drug targets a specific step in the

pathophysiology: calcium-channel blockers and beta-blockers slow AV nodal conduction;

antiarrhythmics (amiodarone, flecainide) prolong refractoriness (the recovery period before a

cell can fire again) in atrial tissue and disrupt reentrant circuits (electrical loops);

anticoagulants block the clotting cascade to prevent a blood clot formation in the fibrillating or

fluttering atrium.

In atrial fibrillation (an irregular, quivering heartbeat), multiple disorganized electrical

wavelets circulate randomly through the atria, causing rapid quivering (300–600 bpm atrial

rate) and irregular ventricular response.

In atrial flutter, a single reentrant circuit (usually around the tricuspid valve annulus in

typical flutter) generates a regular atrial rate of ~300 bpm, often conducted to the

ventricles in a 2:1 or variable ratio.

Unstable patients: immediate synchronized cardioversion depolarizes all atrial cells at once,

terminating reentry and allowing sinus rhythm to restart.

Stable patients with rapid ventricular rate: rate control via AV nodal blockade slows

conduction from atria to ventricles, lowering heart rate and reducing symptoms

(palpitations, trouble breathing (dyspnea)—shortness of breath, fatigue).

Rhythm control: antiarrhythmic drugs prolong atrial refractoriness or block sodium

channels, making it harder for reentrant circuits or ectopic foci to sustain; or cardioversion

resets rhythm directly.

Anticoagulation: atrial fibrillation (an irregular, quivering heartbeat) and flutter cause blood

stasis (pooling) in the left atrial appendage, promoting a blood clot (thrombus) formation;

DOACs inhibit Factor Xa or thrombin, blocking the final steps of the clotting cascade and

reducing stroke risk by ~60–70% in high-risk patients.

1. 
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Upstream therapy: treating high blood pressure (hypertension), sleep pauses in breathing

(apnea), obesity, and alcohol excess reduces atrial stretch, fibrosis (scar tissue), and

autonomic triggers, lowering recurrence of arrhythmia.

S A F E T Y  WAT C H

Cardioversion: must confirm no left atrial a blood clot (thrombus) (via adequate

anticoagulation ≥ 3 weeks or negative TEE) if arrhythmia duration > 48 hours or

unknown; risk of thromboembolism (clot traveling to brain or other organs) if cardioverted

without proper anticoagulation. · Diltiazem/metoprolol: avoid in decompensated heart

failure with reduced EF, severe low blood pressure (hypotension), or high-grade AV block;

can worsen heart failure or cause a slow heart rate (bradycardia) (heart rate too slow). ·

Digoxin: narrow therapeutic window; monitor levels and renal function; toxicity causes

nausea, visual changes (yellow halos), arrhythmias (especially ventricular ectopy or AV

block). · Amiodarone: long-term use requires monitoring for pulmonary fibrosis (lung

scarring), thyroid dysfunction (hyper- or hypothyroidism), hepatotoxicity (liver damage),

and corneal deposits; QT prolongation (risk of torsades de pointes—a dangerous

ventricular arrhythmia). · Flecainide: contraindicated in structural heart disease (history of

MI, heart failure, significant LV dysfunction) due to increased risk of ventricular

arrhythmias and sudden cardiac death (CAST trial). · DOACs: require dose adjustment for

renal function (CrCl) and body weight per FDA labeling; increased bleeding risk, especially

GI and intracranial bleeding (hemorrhage); avoid in mechanical heart valves or severe

mitral narrowing (stenosis) (warfarin indicated instead per guidelines). · Warfarin:

requires INR monitoring (target 2–3); high drug and food interactions; slower onset/offset

than DOACs. · General: assess for reversible triggers (alcohol, stimulants,

hyperthyroidism, electrolyte imbalance, acute illness) before escalating therapy.

Red flags

Fainting or very low blood pressure (means the heart is barely pumping enough to keep you

alive)

Sudden severe shortness of breath with fluid in the lungs (flash pulmonary edema (fluid

flooding the lungs)—heart failure emergency)

Chest pain with EKG changes showing the heart muscle is starving for oxygen or dying

(heart attack)

Sudden one-sided weakness, slurred speech, or vision loss (stroke from a clot that broke

loose)

Known WPW syndrome (an extra electrical pathway in the heart) with new irregular rhythm

(certain drugs can trigger a deadly rhythm called ventricular fibrillation)

7. 
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Nursing priorities

Place the patient on continuous cardiac monitoring and pulse oximetry, and obtain a 12-lead

EKG within 5 minutes. — The monitor shows the exact heart rhythm and rate every second

so we can see if the patient suddenly gets worse or develops a deadly rhythm like

ventricular a fast heart rate (tachycardia), and the EKG confirms whether it is atrial

fibrillation (an irregular, quivering heartbeat) or flutter and shows if the heart muscle is

starving for oxygen.

Establish large-bore IV access and check blood pressure every 5 to 15 minutes. — IV access

lets us give emergency rate-control medicines or start cardioversion sedation immediately

without delay, and frequent blood pressure checks tell us if the rapid rate is causing shock

(dangerously low pressure) which means the heart cannot keep up and we need to shock it

back to normal rhythm right away.

Administer supplemental oxygen to keep oxygen saturation above 90 percent. — The fast

chaotic atria cannot squeeze blood forward efficiently so less oxygen gets to the lungs and

body, and giving extra oxygen helps prevent the heart muscle itself from becoming starved

for oxygen which would make everything worse.

Draw blood for troponin, BNP (a heart-failure hormone), thyroid studies, and electrolytes

including magnesium and potassium. — Troponin tells us if the rapid rate is causing a heart

attack, BNP shows if heart failure triggered the arrhythmia, thyroid hormone can cause

atrial fibrillation (an irregular, quivering heartbeat) if too high, and low magnesium or

potassium make the heart more irritable and harder to convert back to normal rhythm.

Prepare for synchronized cardioversion by keeping the patient NPO (nothing by mouth),

placing defibrillator pads on the chest, and having sedation medicine ready at the bedside.

— If the patient is unstable or medicines fail we must shock the heart back to normal

rhythm quickly, and being NPO prevents vomiting and choking during sedation, while

having everything ready saves life-saving minutes.

Administer IV rate-control medicine such as metoprolol or diltiazem as ordered, and

recheck heart rate and blood pressure 5 minutes after each dose. — Slowing the ventricular

rate (how fast the bottom chambers beat) below 110 beats per minute lets the heart fill

with more blood between beats so cardiac output (amount pumped per minute) improves

and blood pressure stabilizes, but these medicines can also drop blood pressure too low so

we must monitor closely.

Assess for signs of stroke every 15 to 30 minutes by checking facial symmetry, arm

strength, and speech clarity. — Blood clots form in the quivering atria within hours and can

break loose and travel to the brain causing a stroke, and catching stroke symptoms early

means we can give clot-busting treatment within the narrow time window to save brain

tissue.
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Keep the patient calm and in a semi-upright position, and explain each intervention before

performing it. — Anxiety and stress release adrenaline which makes the heart beat even

faster and harder to control, and sitting upright helps fluid drain out of the lungs if heart

failure is starting, while clear explanations reduce fear and keep the patient cooperative

during urgent procedures.

Sources

AHA/ACC/HRS 2023 Guideline for the Diagnosis and Management of Atrial Fibrillation

ESC 2020 Atrial Fibrillation Guidelines

CHEST 2018 Antithrombotic Therapy for Atrial Fibrillation

UpToDate
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