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Preface

In the fast-paced environment of acute care, every second counts. This pocket guide was born from a single goal: to provide you with rapid, at-a-glance reminders of the scenarios you encounter most frequently. Whether you’re at the bedside, in a hallway discussion, or preparing for your next shift, you’ll find this concise reference designed to fit in your pocket or on your mobile device.

The content is organized into fourteen major sections—Cardiovascular, Pulmonary, Neurologic, Gastrointestinal, Genitourinary & OB/GYN, Musculoskeletal & Soft Tissue, Dermatologic, Hematologic & Oncologic, Endocrine & Metabolic, Psychiatric, Toxicologic & Poisoning, Trauma & Environmental, ENT & Head & Neck, and Ophthalmologic. Within each section, presentations are listed alphabetically and indexed for quick retrieval.

Each entry distills the essentials into a clear, uniform format so you can refresh your memory in moments. Use the Contents page to jump straight to the system you need, then scan the topic list to locate the exact presentation. For deeper study, this guide can serve as a roadmap to the more comprehensive resources on your shelf.

My hope is that this tool enhances your confidence, speeds your decision-making, and ultimately supports the safe, effective care of every patient you see.
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Cardiovascular Emergencies (20 Conditions)

1. Acute Myocardial Infarction (STEMI/NSTEMI)

Background: Acute myocardial infarction (MI) is myocardial necrosis from acute coronary artery occlusion. STEMI involves ST-elevation on ECG, while NSTEMI has no ST-elevation but positive cardiac biomarkers. MI often presents with chest pressure, radiation to arm/jaw, diaphoresis, and dyspnea. It is a leading cause of death worldwide, requiring rapid reperfusion to salvage myocardium. Risk factors include age, smoking, hypertension, diabetes, hyperlipidemia, and family history.

Diagnosis (Step-by-Step):


	
Immediate Assessment: Upon patient arrival with chest pain, assess ABCs and obtain a 12-lead ECG within 10 minutes. Look for ST-segment elevation ≥1 mm in ≥2 contiguous leads or new LBBB (STEMI criteria), or ST depressions/T-wave changes for NSTEMI/unstable angina.

	
Cardiac Biomarkers: Draw blood for troponin levels (most specific marker). In STEMI, troponin will rise but diagnosis can be made on ECG alone. NSTEMI is defined by elevated troponin without ST-elevation. Obtain other labs (basic metabolic panel, CBC) and chest X-ray to rule out differentials.

	
Clinical Signs: Monitor vital signs; hypotension, cool clammy skin, or distended neck veins may indicate cardiogenic shock or RV infarct. Perform a focused exam for S4 gallop or new murmurs (e.g. holosystolic murmur in papillary muscle rupture).

	
Risk Stratification: For NSTEMI/UA, use risk scores (TIMI or GRACE) to guide urgency of intervention. Evaluate for contraindications to therapies (e.g. fibrinolysis).

	
Imaging: Bedside echocardiogram can assess wall-motion abnormalities and complications (ventricular septal defect, mitral regurgitation) but should not delay therapy.



Treatment (Step-by-Step):


	
Immediate MONA: Give chewable aspirin 162–325 mg ASAP (reduces mortality). Administer oxygen if saturation < 90%. Give sublingual nitroglycerin (0.4 mg) for pain and vasodilation, if blood pressure tolerates. Use morphine IV for continued pain or anxiety if needed (cautiously, as it may lower blood pressure).

	
STEMI Reperfusion: Activate the cath lab for emergent percutaneous coronary intervention (PCI). Goal door-to-balloon time <90 minutes. Prior to PCI, initiate dual antiplatelet therapy – aspirin plus a P2Y₁₂ inhibitor (e.g. ticagrelor 180 mg loading)– and anticoagulation (IV heparin). If PCI unavailable within 90 minutes, give fibrinolytic (e.g. tPA) within 30 minutes of arrival (if no contraindications).

	
NSTEMI/Unstable Angina: Begin antithrombotic therapy (aspirin + P2Y₁₂ inhibitor such as clopidogrel or ticagrelor) and anticoagulation (e.g. heparin). Manage with an “early invasive” approach for high-risk patients – PCI within 24–48 hours. If low-risk, medical management with close observation is acceptable.

	
Adjunct Medications: Start a beta-blocker (e.g. metoprolol 25 mg orally or 5 mg IV if hypertensive) within 24 hours if no contraindications, to reduce cardiac workload. Begin a high-intensity statin (e.g. atorvastatin 80 mg) as early as possible. For anterior MI or those with heart failure, start an ACE inhibitor once stable. Manage pain and anxiety to reduce sympathetic stress. Treat arrhythmias or complications per ACLS protocols.

	
Monitoring: Continuous cardiac monitoring in an ICU or telemetry unit. Watch for complications like ventricular fibrillation (most common cause of early death – be prepared to defibrillate), bradyarrhythmias (especially in inferior MI), acute heart failure, or mechanical complications (papillary muscle rupture, septal rupture).

	
Special Situations: For cardiogenic shock, consider urgent mechanical support (intra-aortic balloon pump or inotropes). For right-ventricular MI, avoid nitrates and give fluids to support preload. If fibrinolytic was given, arrange transfer for rescue PCI if needed.



Disposition: All MI patients require hospital admission. STEMI patients go to a coronary care unit (CCU) after PCI or fibrinolysis. NSTEMI/UA are admitted to telemetry or CCU for observation and possible intervention. Early cardiology involvement is crucial. Typical hospital stay is a few days if uncomplicated. Prior to discharge, start secondary prevention: aspirin, P2Y₁₂ inhibitor for 12 months, beta-blocker, ACE inhibitor, statin. Ensure risk factor management (smoking cessation, diabetes control). Arrange cardiology follow-up and cardiac rehabilitation. Prognosis is best with early reperfusion and preserved ejection fraction. High-risk features (e.g. heart failure, low EF, recurrent ischemia) may necessitate longer monitoring or advanced therapies.

2. Unstable Angina

Background: Unstable angina (UA) is part of acute coronary syndromes, defined by myocardial ischemia without elevated troponin (no infarction). It presents as angina at rest, new-onset severe angina, or a crescendo (worsening) pattern of chest pain. ECG may show ST depression or T-wave inversions, but no ST-elevation. It signals a high risk of MI if untreated. UA typically results from a partially occlusive thrombus on a coronary plaque without total occlusion. Risk factors mirror those of MI (age, HTN, HLD, smoking, diabetes, known CAD).

Diagnosis (Step-by-Step):


	
Clinical Evaluation: Suspect UA in patients with chest pain at rest or minimal exertion lasting >10–20 minutes, especially if it’s a change from prior stable angina (more frequent, longer, or at lower threshold). Pain is often a pressure-like discomfort, possibly with dyspnea, diaphoresis, or nausea, similar to MI. Vital signs are usually normal unless pain causes tachycardia or BP changes.

	
ECG: Obtain a 12-lead ECG promptly. UA may show ST-segment depressions or T-wave inversions, often transient. Persistent ST-elevation is absent (would indicate STEMI). If ECG is normal but suspicion high, repeat ECGs serially or with pain episodes, as changes can be dynamic.

	
Cardiac Enzymes: Draw troponin at presentation and 3–6 hours later. By definition, troponins remain normal in unstable angina. A normal troponin plus typical symptoms and ECG changes suggests UA. (If troponin elevates, it’s reclassified as NSTEMI).

	
Differentials: Exclude non-cardiac causes of chest pain (e.g. aortic dissection, PE, pericarditis, GERD). A chest X-ray can help rule out pneumothorax or pneumonia. Consider D-dimer or CT angiography if PE is possible.

	
Risk Stratification: Use TIMI or HEART score to gauge risk. A high TIMI (e.g. ≥3) or recurrent symptoms indicates need for early invasive management.

	
Monitoring: Place patient on continuous ECG monitor (arrhythmias can occur). Establish IV access and frequently reassess pain and vital signs.



Treatment (Step-by-Step):


	
Anti-Ischemic Therapy: Start oxygen if SaO₂ <90%. Give sublingual nitroglycerin (0.4 mg every 5 minutes up to 3 doses) for pain relief and coronary dilation. If pain persists and BP allows, start IV nitroglycerin infusion. Control pain and anxiety – small doses of IV morphine can be used if severe pain (after nitrates), though use judiciously. Advise bed rest to reduce cardiac demand.

	
Antiplatelet Therapy: Give aspirin immediately (162–325 mg chewed). Add a P2Y₁₂ inhibitor (clopidogrel 300 mg loading, or ticagrelor 180 mg) to achieve dual antiplatelet therapy. This dual therapy significantly lowers risk of progression to MI.

	
Anticoagulation: Initiate anticoagulant therapy to prevent thrombus extension. Options include subcutaneous enoxaparin (LMWH) or IV unfractionated heparin. Fondaparinux is another option. Adjust dosing for renal function as needed.

	
Beta-Blockade: If no contraindications (e.g. acute decompensated HF, high-grade AV block, hypotension), start a beta-blocker (e.g. oral metoprolol 25–50 mg) within 24 hours. Beta-blockers reduce myocardial oxygen demand and decrease risk of progression. Avoid beta-blockers in vasospastic (Prinzmetal) angina – use calcium channel blocker in that case.

	
High-Intensity Statin: Start statin therapy early (e.g. atorvastatin 80 mg daily) regardless of LDL level. Statins stabilize plaques and improve outcomes post-ACS.

	
Risk-Directed Invasive Strategy: For high-risk patients (e.g. recurrent angina, CHF, arrhythmias, high TIMI score), consult cardiology for an early invasive approach (coronary angiography within 24–48 hours). Patients with hemodynamic instability, sustained ventricular arrhythmias, new HF, or refractory ischemia may require urgent catheterization (within <24 hours). Those at lower risk can undergo stress testing or noninvasive imaging later to guide need for angiography.

	
Symptom Monitoring: Continually reassess chest pain. If pain is unrelieved by initial treatment or recurs, it could indicate progressing occlusion – escalate care (e.g. IV nitroglycerin, urgent cath).

	
Adjuncts: If pain and ECG changes are possibly due to coronary vasospasm (Prinzmetal angina), use calcium channel blockers (diltiazem) and avoid beta-blockers. Manage contributing factors: treat anemia, correct thyrotoxicosis, etc. Use magnesium if low, as hypomagnesemia can precipitate arrhythmias.



Disposition: All unstable angina patients are admitted to the hospital (typically an ICU or telemetry unit) for monitoring and management. Due to the high risk of progression to MI, close observation is mandatory. Serial ECGs and troponins are tracked (troponin should remain normal in pure UA). Patients usually undergo angiography during the admission (especially if stress test or risk factors indicate) to define coronary anatomy. If severe lesions are found, revascularization via PCI or CABG is performed. Once stabilized and pain-free, patients are discharged on a medical regimen including aspirin, P2Y₁₂ inhibitor (for up to 1 year), beta-blocker, statin, and ACE inhibitor (if indicated). They require close cardiology follow-up. Disposition considerations: Patients with UA should not be sent home from the ED, as the risk of early MI or cardiac arrest is significant. Most will be placed on continuous monitoring until angiography or stress testing is done. If an angiogram shows only minor disease, they may be managed medically and discharged after a brief observation period. On discharge, ensure patient education on recognizing symptoms and call emergency services if pain recurs.

3. Acute Decompensated Heart Failure (Pulmonary Edema)

Background: Acute decompensated heart failure (ADHF) is the sudden or gradual worsening of heart failure, typically presenting with pulmonary edema (fluid in lungs) and systemic congestion. Causes include dietary or medication noncompliance, arrhythmias, ischemia, uncontrolled hypertension, or valve rupture. Patients present with severe dyspnea at rest, orthopnea (difficulty breathing when lying flat), paroxysmal nocturnal dyspnea, and often frothy pink sputum if pulmonary edema is severe. Exam shows tachycardia, diaphoresis, rales on lung auscultation, hypoxia, and possibly an S3 gallop or jugular venous distension. Acute pulmonary edema is life-threatening and requires prompt treatment to improve oxygenation and unload the heart.

Diagnosis (Step-by-Step):


	
Clinical Recognition: Suspect ADHF in any patient with a history of heart failure or cardiac disease who presents with acute onset of dyspnea, especially if accompanied by wheezing (“cardiac asthma”), cough, or edema. Check vital signs – often there is hypertension (though in advanced cases BP can be low), tachycardia, and low oxygen saturation. Look for signs of poor perfusion (cool extremities) or shock.

	
Physical Exam: Assess for crackles/rales throughout lung fields (from pulmonary edema). Note the presence of jugular venous distension and peripheral edema, indicating volume overload. Check for displaced apical impulse or new murmurs (acute MR can precipitate flash pulmonary edema). Measure blood pressure – hypertensive pulmonary edema (often systolic BP >180) is common. Also evaluate for pulsus alternans (alternating pulse amplitude, seen in severe LV dysfunction).

	
ECG: Obtain a 12-lead ECG to look for precipitants like acute MI or arrhythmias (e.g. atrial fibrillation with RVR). Ischemia or infarction on ECG mandates simultaneous treatment.

	
Chest X-Ray: Order a chest X-ray – findings in ADHF include cardiomegaly, interstitial edema (Kerley B lines), hilar congestion, and alveolar edema with a “batwing” perihilar pattern. Pleural effusions may appear (blunting of costophrenic angles). However, a normal CXR does not rule out HF in acute settings.

	
Labs: Check B-type natriuretic peptide (BNP) or NT-proBNP – high levels (e.g. BNP >500 pg/mL) support HF as the cause of dyspnea. Obtain cardiac troponin to rule out MI trigger, and basic metabolic panel (renal function often worsens in ADHF; also to adjust diuretic dosing). Check electrolytes (especially K^+ and Mg^++), as diuresis can cause imbalances. ABG may show hypoxemia and respiratory alkalosis or acidosis depending on fatigue.

	
Point-of-Care Ultrasound: Bedside ultrasound can be very useful. Look for B-lines on lung ultrasound (multiple vertical comet-tail artifacts), indicating interstitial edema. Cardiac ultrasound can assess ejection fraction and detect pericardial effusion or tamponade as alternate causes. It can also show plethoric IVC indicating high right-sided pressures.

	
Differentiation: Ensure the respiratory failure is cardiogenic and not from other causes (e.g. ARDS, pneumonia, COPD). A history of cardiac disease, elevated BNP, and ultrasound B-lines favor cardiogenic pulmonary edema. If uncertainty, treat for both possible causes (e.g. also cover for pneumonia if infiltrates present and fever).



Treatment (Step-by-Step):


	
Position & Oxygenation: Sit the patient upright (high Fowler’s position) with legs dangling if possible, to decrease venous return. Provide supplemental oxygen to maintain saturation > 90%. In severe pulmonary edema, the patient may require noninvasive positive pressure ventilation (NIPPV, e.g. BiPAP) to improve oxygenation and reduce work of breathing. NIPPV can rapidly reduce respiratory distress and avoid intubation. Monitor mental status; if the patient cannot protect airway or NIPPV fails, proceed to endotracheal intubation and mechanical ventilation.

	
Rapid Preload Reduction: Administer IV loop diuretics promptly to remove fluid. Give furosemide (e.g. 40 mg IV if naïve, or a dose equivalent to 1–2.5 times their total daily oral dose for patients on chronic diuretics) If renal function is preserved, typical initial IV doses: furosemide 40 mg, or bumetanide 1 mg, etc. If the patient is already on loop diuretics at home, higher IV doses are needed (at least equal to or greater than home dose). Diuresis will reduce pulmonary congestion over 30–60 minutes; monitor urine output. Repeat doses or start an infusion (e.g. furosemide drip 5–10 mg/hour) for inadequate response. Watch electrolytes and renal function during diuresis.

	
Afterload Reduction (Vasodilation): If blood pressure is adequate (especially in hypertensive acute pulmonary edema), administer vasodilators to rapidly decrease afterload and pulmonary pressures. IV nitroglycerin is first-line in hypertensive acute heart failure. Start sublingual nitro (0.4 mg x3) then switch to IV nitroglycerin infusion – begin at 50–100 µg/min and titrate up to 200 µg/min as tolerated. This venodilates and reduces preload, and at higher doses also reduces afterload, leading to rapid improvement in pulmonary edema. If severe hypertension or acute aortic regurgitation is a factor, sodium nitroprusside IV can be used (initial 0.3 µg/kg/min, titrate) for potent afterload reduction. Use vasodilators cautiously if hypotensive.

	
Support Blood Pressure/Inotropy: If the patient is in cardiogenic shock (hypotension with end-organ hypoperfusion) despite above measures, use inotropic support. Norepinephrine is often the vasopressor of choice in cardiogenic shock with hypotension to maintain perfusion. Dobutamine (2–10 µg/kg/min) can be added for inotropic effect if blood pressure allows, or epinephrine in severe cases. Titrate to adequate mean arterial pressure (~65 mmHg) and improved organ perfusion. In milder cases of low output without severe hypotension, dobutamine or milrinone (if BP is acceptable) can help improve cardiac output.

	
Morphine (if needed): Low-dose IV morphine (2–4 mg) can be given for anxiety and to reduce catecholamine surge; it also has some venodilatory effect. However, routine use is controversial – use only if severe anxiety or distress persists after other measures. Monitor for respiratory depression.

	
Monitoring and Further Management: Place the patient on continuous SpO₂ and cardiac monitoring. Insert a Foley catheter to monitor urine output closely. Check frequent blood pressures – aggressive vasodilators can cause rapid drops. Draw arterial blood gas if patient is in severe distress or on NIPPV to monitor CO₂ and pH. Once stabilized, transition appropriate patients to oral diuretics and address the cause of decompensation (e.g. optimize medications, arrange outpatient follow-up). For severe cases or those not improving, involve ICU and cardiology early – advanced therapies like ultrafiltration (mechanical fluid removal) or mechanical circulatory support (intra-aortic balloon pump, Impella, or ECMO) may be needed if conventional therapy fails.

	
Treat Precipitating Cause: Identify and manage triggers: if ischemia/infarction triggered ADHF, treat the MI (e.g. PCI). If uncontrolled hypertension, continue IV vasodilators and adjust chronic meds. If arrhythmia (like A-fib with RVR) precipitated failure, control the rate or rhythm (e.g. IV diltiazem or cardioversion). If acute valve rupture or mechanical cause (papillary muscle rupture, VSD) is suspected (new murmur, shock), emergent cardiothoracic surgery consult is needed.



Disposition: Patients with acute decompensated HF and pulmonary edema require hospital admission, often to an ICU or step-down unit, for continued diuresis and monitoring. Many will improve with aggressive diuresis and vasodilation within hours; however, risk of relapse or arrhythmias is high, so observe for at least 24–48 hours. Use the Ottawa Heart Failure Risk Score or similar tools to guide disposition: low-risk patients (score 0) may be considered for observation unit care, whereas higher scores warrant ICU-level care. If respiratory failure occurred or IV vasopressors/inotropes were required, the patient should go to ICU. After stabilization, address chronic HF management: optimize oral meds (ACE-i/ARB or ARNI, beta-blocker, mineralocorticoid receptor antagonist, etc.), ensure follow-up within 1 week, and educate on diet (low-salt) and medication compliance. Some lower-risk patients with mild decompensation can be discharged after a period of observation in the ED or observation unit if they respond rapidly to treatment (e.g. dyspnea resolved, ambulatory oxygenation ok, and furosemide given with good urine output). However, most ADHF cases are admitted, as mortality can be significant and recurrence common. On discharge, provide instructions on daily weights, when to seek care, and adjust diuretic doses as needed. Patients with advanced HF may need evaluation for transplant or device therapy.

4. Hypertensive Emergency

Background: Hypertensive emergency is a marked elevation in blood pressure (often ≥180/120 mmHg) with acute target-organ damage. Organ damage may include hypertensive encephalopathy (confusion, severe headache), intracerebral hemorrhage or stroke, acute coronary syndrome or heart failure (pulmonary edema), aortic dissection, acute kidney injury, or eclampsia. Symptoms depend on the organ involved: e.g. severe headache, visual changes, or altered mental status for encephalopathy; chest pain for cardiac ischemia; dyspnea for pulmonary edema. These situations require immediate BP reduction to prevent further injury.

Diagnosis (Step-by-Step):


	
Confirm BP Readings: Use an appropriate-sized cuff and repeat measurements in both arms. Systolic BP often >180 and/or diastolic >120 in hypertensive emergencies, but there is no absolute cutoff – trend and acute rise relative to patient’s baseline is important.

	
Assess for Target-Organ Damage: Perform a focused history and exam to identify organ involvement: 
	
Neurologic: Check mental status (confusion, agitation, seizures suggest encephalopathy or stroke). Do a neuro exam for focal deficits indicating stroke or hemorrhage. Ask about severe headache or vomiting (possible intracranial hemorrhage). Perform fundoscopic exam for papilledema or retinal hemorrhages, a sign of malignant hypertension.

	
Cardiac: Ask about chest pain (MI or aortic dissection). Listen for murmurs – an acute aortic regurgitation murmur or differential blood pressures could indicate dissection. Check for acute heart failure signs (rales, S3, JVD, peripheral edema).

	
Renal: Reduced urine output or hematuria can indicate acute renal failure. Check for flank pain (rarely, acute hypertension can cause microangiopathic hemolysis).

	
Others: Inquire about pregnancy status (rule out eclampsia in women of childbearing age with hypertension and symptoms like headache or visual changes). Check for drug use (cocaine, amphetamines can precipitate malignant hypertension).





	Diagnostics to Guide Damage: 
	ECG and Cardiac Enzymes: Do an ECG for ischemia (ST changes) or strain patterns. Check troponin if chest pain or heart failure to evaluate MI.

	Chest Imaging: If aortic dissection is suspected (tearing chest/back pain, asymmetric pulses/BP, widened mediastinum on chest X-ray), obtain emergent CT angiography or transesophageal echo. For pulmonary edema, chest X-ray will show vascular congestion or edema.

	Head CT: If neurological symptoms (e.g. stroke signs or severe headache) are present, get a non-contrast head CT to rule out intracerebral hemorrhage or large stroke before lowering BP too far (especially before considering thrombolysis in ischemic stroke).

	Labs: Order BMP (to assess creatinine for AKI), urinalysis (look for hematuria or proteinuria indicating nephropathy), CBC, and possibly microangiopathic labs (LDH, haptoglobin, smear for schistocytes) if hypertensive hemolytic anemia (MAHA) is suspected. Pregnant patients – check HELLP labs (LFTs, platelets) if eclampsia/HELLP syndrome possible.





	
Differentiate Urgency vs. Emergency: If BP is very high but no signs of organ damage, it’s hypertensive urgency (no immediate IV therapy needed; outpatient management). The presence of any acute organ dysfunction (encephalopathy, stroke, MI, pulmonary edema, acute renal failure, aortic dissection, etc.) = hypertensive emergency, requiring immediate treatment.

	
Monitoring: Place the patient on cardiac monitor and frequent BP checks (ideally intra-arterial BP monitoring in ICU once treatment starts). Also measure O₂ saturation and neurologic status frequently.



Treatment (Step-by-Step):


	
Goal BP Reduction: Initiate controlled BP lowering – reduce mean arterial pressure (MAP) by ~20–25% in the first hour, then gradually to ~160/100 over the next 2–6 hours. Do not overshoot, as too rapid a drop can cause ischemia (brain, coronary, renal). Exceptions: Aortic dissection – rapidly lower systolic <120 (within 20 minutes) due to risk of rupture; ischemic stroke – if candidate for thrombolysis, lower <185/110; if not, usually only treat if >220/120 (to preserve cerebral perfusion); hemorrhagic stroke – often target ~140 systolic; eclampsia – prompt BP control (e.g. <160/110) and magnesium for seizure prophylaxis.

	
IV Medications: Use fast-acting IV antihypertensives that are titratable. Do not use oral immediate-release nifedipine (unpredictable drop in BP). First-line IV agents by scenario: 
	
Neurologic emergency (encephalopathy/stroke): Nicardipine drip (start 5 mg/hr, titrate q5min up to 15 mg/hr) or labetalol IV. Nicardipine is easily titrated and preferred in stroke. Labetalol can be given as intermittent IV boluses (e.g. 20 mg, then 40 mg, up to 150–300 mg total) or infusion. Avoid over-treatment – lower BP gradually to target.

	
Aortic dissection: Esmolol IV infusion (short-acting β-blocker) to rapidly lower heart rate <60 and shear stress. Add nitroprusside if needed for BP after β-blockade (never use vasodilator first, to avoid reflex tachycardia). Goal SBP often <120 within 20 minutes.

	
Acute pulmonary edema (heart failure): Nitroglycerin IV or nitroprusside to reduce afterload (and preload) along with diuretics; if BP extremely high, nitroprusside is potent. Avoid hydralazine in acute aortic regurg or HTN emergency – it’s unpredictable and can worsen tachycardia.

	
Acute coronary syndrome: Nitroglycerin IV to reduce preload/afterload and improve coronary flow, plus labetalol or esmolol if tachycardic (avoid if acute decompensated HF).

	
Renal emergency (malignant HTN with AKI): Fenoldopam infusion is an option (dopamine-1 agonist) to improve renal perfusion, or nicardipine. Enalaprilat IV could be used if others contraindicated, but slower.

	
Eclampsia (pregnancy): Hydralazine IV (5–10 mg boluses) or labetalol IV (20 mg then escalate) are common. Also give Magnesium sulfate IV for seizure prophylaxis (4–6 g load). Expedite delivery once mother is stabilized.

	
General agents: Common drips include nicardipine, labetalol, nitroprusside, nitroglycerin, esmolol. All hypertensive emergencies require IV therapy. For example, nicardipine 5 mg/h IV, titrate q5min; labetalol bolus 20 mg IV then 40 mg in 10 min if needed, or infusion 1–8 mg/min; nitroprusside 0.3 µg/kg/min IV titrated up (max ~10 µg/kg/min, watch for cyanide toxicity). Nitroglycerin drip effective in coronary or pulmonary edema cases, starting ~5–10 µg/min. Enalaprilat (IV ACE-I) can be used in HF emergency if no contraindications (avoid in acute MI or stroke).





	
Monitoring: Continuous BP monitoring is critical – ideally intra-arterial line for real-time readings, especially if using potent drips like nitroprusside. Monitor urine output (foley) for renal perfusion. Watch mental status and neurologic checks if encephalopathy or stroke – improving headache or mental clarity indicates success, whereas sudden changes could indicate stroke; if so, adjust targets.

	
Address Underlying Causes: If the patient has an underlying issue (e.g. pheochromocytoma crisis or cocaine intoxication), tailor therapy: for pheo or cocaine, include phentolamine (α-blocker) or benzodiazepines and avoid unopposed beta blockade. In withdrawal syndromes (like clonidine withdrawal), restart clonidine or use similar agents (but in ED, treating as general HTN emergency is fine).

	
Adjunct Care: In hypertensive encephalopathy, elevate head of bed and consider mannitol if signs of increased ICP, though BP control is key. For ACS, give aspirin and appropriate anticoagulation. In pulmonary edema, give diuretics and morphine if needed (overlap with ADHF management). For aortic dissection, get surgical consultation emergently (Type A needs immediate surgery once BP/HR controlled). For eclampsia, seizure control with magnesium and plan for delivery.

	
Reassessment: Aim for the initial BP reduction (~20% MAP) in first hour, then stop lowering at that point and maintain for a bit – observe for improvement in symptoms (e.g. less headache, improved neuro status, better urine output). Over next 6 hours, bring BP down to ~160/100. Do not normalize to <120/80 acutely; that may cause ischemia. Once stable for 12–24 hours on IV meds, transition to oral meds and continued slow BP reduction over 1–2 days.



Disposition: All true hypertensive emergencies require hospital admission, most to an ICU for continuous monitoring and IV infusions. In the ICU, arterial line monitoring and careful titration continue. Specific dispositions:


	
Aortic dissection: ICU and emergent surgery (Type A) or ICU with medical management (Type B).

	
Stroke: ICU or stroke unit; if ischemic stroke and eligible for tPA, treat per stroke protocol with controlled BP.

	
Encephalopathy, MI, pulmonary edema, AKI: ICU until stable on oral regimen.
 Once BP is controlled and transition to oral meds is done, the patient can transfer to a step-down unit. Prior to discharge, address medication noncompliance or causes to prevent recurrence – adjust outpatient regimen (often patients will need an increase in chronic therapy). Arrange close follow-up (in days) with primary or specialist. Patient education is crucial: emphasize medication adherence, low-salt diet, and follow-up. Without proper follow-up, up to 50% may experience another crisis or poor outcome within a year. The long-term prognosis depends on underlying cause and control of blood pressure – these patients require aggressive outpatient management to prevent stroke, MI, or kidney failure.



5. Atrial Fibrillation with Rapid Ventricular Response (Afib with RVR)

Background: Atrial fibrillation (AF) is the most common sustained arrhythmia, characterized by disorganized atrial activity and an irregularly irregular ventricular response. When the ventricular rate is high (often > 120–150 bpm), it is termed “AF with rapid ventricular response (RVR).” Patients may present with palpitations, tachycardia, dizziness, shortness of breath, or chest discomfort. Some develop hypotension, syncope, or acute heart failure if rate is very fast. AF can be newly onset (acute) or chronic/paroxysmal. Common precipitants include heart failure exacerbation, ischemia, hyperthyroidism, infection, or alcohol (“holiday heart”). Management focuses on rate or rhythm control and prevention of thromboembolism (stroke).

Diagnosis (Step-by-Step):


	
ECG Confirmation: Obtain a 12-lead ECG immediately if AF with RVR is suspected. Diagnostic ECG shows absent P-waves and fibrillatory “f” waves with an irregularly irregular QRS rhythm. The ventricular rate is often > 150 bpm in RVR (slower if AV nodal blockers on board). Ensure it’s truly AF and not another irregular rhythm (e.g. multifocal atrial tachycardia or flutter with variable block). If unsure, telemetry or longer strip can help.

	
Assess Hemodynamic Stability: Check blood pressure, mentation, signs of shock. Unstable AF (hypotension, ongoing chest pain, pulmonary edema, or altered mental status due to the arrhythmia) requires immediate synchronized cardioversion. Look for signs like acute HF (rales, JVD) or ischemia (chest pain, ECG changes) – these indicate instability. If any present, proceed to emergent treatment (step 1 of treatment below).

	
History & Exam: Obtain a focused history: onset and duration of palpitations (important for deciding on cardioversion and anticoagulation), any known AF or heart disease, precipitating factors (fever, thyroid symptoms, binge drinking, etc.), and medication use (especially did they stop a beta-blocker or digoxin?). Physical exam: Irregularly irregular pulse; heart sounds may have variable intensity. Look for signs of thyrotoxicosis (tremor, goiter). Check for signs of stroke (baseline neuro exam, as AF can cause emboli).

	
Labs: Draw tests to seek triggers: TSH/T4 (thyroid storm or hyperthyroidism can cause AF RVR – important to identify), electrolytes (especially K and Mg; correct any hypoK or hypoMg which can sustain AF), troponin (AF RVR can cause demand ischemia or be consequence of MI; also rapid AF may be only sign of an ACS in some cases). If infection suspected, do CBC, cultures. If substance use (cocaine, etc.) possible, consider tox screen.

	
Imaging: A bedside echo can assess cardiac function and chamber sizes if new AF – not emergent, but can be done later to evaluate for structural heart disease (dilated atria, EF, valve issues). If concern for PE as a trigger of AF (tachyarrhythmias can be initial sign of PE), evaluate per PE protocol.

	
Thromboembolism Risk: Assess stroke risk (CHA₂DS₂-VASc score) early. If AF onset is >48 hours or unknown and cardioversion is planned, patient is at risk for clot embolization. In ED, anticoagulation decision is key if cardioversion will be done (see treatment).

	
Classification: Determine if this is first-detected AF, paroxysmal (self-terminating), persistent, or permanent, and if underlying causes need addressing (e.g. treat sepsis, hyperthyroid, etc.).



Treatment (Step-by-Step):


	
If UNSTABLE: (Hypotension, signs of shock, acute pulmonary edema, or ongoing ischemia attributable to the AF). Immediate synchronized cardioversion is indicated. 
	
Electrical Cardioversion: Sedate the patient (e.g. IV midazolam or etomidate if time permits) and perform synchronized cardioversion. Use a biphasic defibrillator set to ~100–200 Joules for AF. Choose the highest energy biphasic if available, as first shock success is higher. Ensure “sync” is on. If first shock fails, increase energy and repeat. While preparing, if possible, give IV heparin bolus (e.g. 70–100 U/kg) because cardioversion can dislodge clots if present. However, do not delay cardioversion if patient is critically unstable. After cardioversion, proceed with anticoagulation as needed.

	Manage airway and support blood pressure during this process (pressors, O₂, as needed). Typically, unstable AF patients convert well with electricity and then require monitoring for recurrence.





	
If STABLE: (Patient has adequate perfusion and no critical symptoms). The approach is rate control initially for most, with consideration of rhythm control in certain cases (e.g. new-onset AF in a young patient or persistent symptoms despite rate control). 
	
Rate Control: Aim to slow ventricular rate to <110 bpm (or < 80 bpm if symptomatic). First-line agents: 
	
IV Diltiazem (a nondihydropyridine calcium channel blocker) – give 0.25 mg/kg IV bolus (approximately 15–20 mg) over 2 minutes. This often slows the rate within minutes. If heart rate remains >100 after 15 minutes, a second bolus of 0.35 mg/kg (additional ~20–25 mg) can be given. Then start a diltiazem infusion at 5–15 mg/hour to maintain rate. Monitor blood pressure, as diltiazem can cause hypotension.

	
IV Beta-Blockers (e.g. Metoprolol): give in incremental doses of 2.5–5 mg IV over 2 minutes, repeating every 5 minutes up to 15 mg as needed. Metoprolol or esmolol infusion can control rate. Avoid beta-blockers if patient has acute decompensated HF, severe asthma, or other contraindications.

	
IV Digoxin: not first-line in ED for rate control (slow onset ~60 min) except in patients with CHF and who are hypotensive (since digoxin doesn’t lower BP). Dose ~0.5 mg IV, then 0.25 mg q6h up to total ~1–1.5 mg over 24h. Digoxin is useful for rate control in atrial fibrillation with heart failure or in sedentary patients, but less effective during exertion and in high adrenergic states.

	
IV Amiodarone can control rate and potentially cardiovert; typically reserved for refractory cases or if AF is associated with WPW. For rate control, amiodarone load 300 mg IV over 1 hour, then 900 mg over 24h. However, caution: amiodarone can convert AF to sinus (which is rhythm control) and if AF duration >48h without anticoagulation, could cause stroke by dislodging clot. Also avoid amiodarone in WPW if AF (preferred is procainamide – see WPW note below).

	Choose agent based on patient profile: diltiazem works quickly and is often ED first choice for rapid AF. Beta-blockers are good post-MI or in hyperthyroid AF (with appropriate supportive care for thyroid storm). In acute HF exacerbation, diltiazem might worsen CHF, so low-dose beta-blocker or digoxin is used.





	
Rhythm Control Consideration: If AF onset is clearly within <48 hours (or the patient is properly anticoagulated), and the patient remains symptomatic despite rate control, or it’s the first episode in an otherwise healthy person, cardioversion can be pursued. Two methods: 
	
Electrical cardioversion: Planned synchronized shock (usually 100–200 J biphasic). Ensure anticoagulation if >48h or unknown duration – ideally a heparin bolus before shock. Sedate the patient (e.g. propofol) and cardiovert. Success is high (~90% for recent-onset AF).

	
Pharmacological cardioversion: Options include Ibutilide IV (1 mg over 10 min, can repeat once) for recent-onset AF – particularly effective in atrial flutter or if electrical cardioversion is not available. Procainamide IV (loading 15–17 mg/kg at 20–50 mg/min) is useful especially in AF with WPW– avoid AV nodal blockers in WPW AF. Other antiarrhythmics like flecainide or propafenone (oral “pill-in-pocket” or IV) can be used in patients without structural heart disease. Pharmacologic cardioversion is less effective than electrical (success rates ~50–70%), and takes longer. If chosen, do continuous ECG monitoring during infusion. If drugs fail, proceed to electrical cardioversion. Note: If AF duration is >48h or unknown and not anticoagulated, do not attempt urgent rhythm control (unless unstable) due to stroke risk – instead, do rate control and arrange for TEE-guided cardioversion or 3 weeks of anticoagulation then elective cardioversion.





	
Anticoagulation: In AF >48h or of unknown duration, anticoagulate as soon as possible. Typically, start IV heparin (weight-based) or LMWH in ED, especially if cardioversion is planned or high stroke risk. For new-onset AF <48h in a low-risk patient, immediate cardioversion is reasonable without prior anticoagulation, but still consider starting anticoagulation after. Calculate CHA₂DS₂-VASc score: if ≥2 (men) or ≥3 (women), chronic anticoagulation is indicated. Commonly, ED will start a DOAC (apixaban, rivaroxaban) or have patient follow up within days for initiation. If cardioversion is done in ED, ensure 4 weeks of anticoagulation after (because restoration of sinus can dislodge thrombi that formed when in AF). In unstable AF that required shock, give heparin unless contraindicated (e.g. aortic dissection mimicking AF RVR or active bleeding).

	
Treat Underlying Causes: If any precipitant is identified, address it. For example, if the patient is septic, treat infection (sometimes AF resolves as sepsis treated). If thyrotoxicosis, begin beta-blockers (e.g. propranolol) and endocrine therapy. If PE is causing AF, treat the PE (anticoagulate, etc.). If alcohol withdrawal or excess, give fluids, electrolytes, etc. Correct electrolyte imbalances (maintain K^+ >4 and Mg^++ >2 to help stabilize myocardium).

	
Observation: After rate control, observe the patient’s symptoms and vital signs. Many will convert spontaneously within 24–48h (especially if this is new-onset AF). If they do, address need for anticoagulation before discharge. If they remain in AF but rate is controlled and cause addressed, they may be discharged with medications and close follow-up.







Special Considerations:


	
WPW Syndrome: If AF occurs in Wolff-Parkinson-White (WPW) (irregular wide QRS, very high rates >200), avoid AV node blockers (adenosine, beta-blockers, CCB, digoxin) as they can paradoxically increase conduction through accessory pathway and cause VF. Instead, use procainamide IV to cardiovert or slow (or ibutilide). Emergency cardioversion if unstable.

	
Heart Failure: In AF with RVR plus HFrEF, avoid calcium blockers (negative inotropy). Use beta-blocker cautiously or digoxin for rate, and consider amiodarone if needed. These patients often need hospital admission.

	
Pre-excitation Atrial Flutter: If seesaw pattern or very fast rates suspect flutter, similar approach but harder to control rate – low threshold to cardiovert.

	
Antidotes: If the patient is on a known AV nodal blocker medication (like a high digoxin level causing AF?), treat accordingly (e.g. digoxin immune Fab for dig toxicity).



Disposition: Many patients with new or uncontrolled AF will require hospital admission or observation, especially if comorbidities or need for initiation of anticoagulation. Indications to admit: failure to achieve rate control in ED, persistent symptoms, evidence of cardiac ischemia or heart failure, or need for monitoring after cardioversion. Patients who convert to sinus rhythm and are stable, with a clear reversible cause (e.g. lone AF after alcohol binge) might be discharged if reliable follow-up is ensured, anticoagulation addressed, and they have rate control meds. According to recent studies and protocols (e.g. Ottawa Aggressive Protocol), many recent-onset AF patients can be safely cardioverted in ED and discharged home on appropriate medications – most patients can be discharged home after treatment and resume normal activities without hospital admission. Ensure follow-up within a few days with a cardiologist or primary care to monitor rate control and arrange long-term stroke prevention (e.g. start DOAC if indicated). Also ensure patient understands the medication regimen (provide education on any new anticoagulant – need for adherence, signs of bleeding). If AF was secondary to an acute medical issue (infection, thyrotoxicosis), admission is often warranted for that issue. Chronic AF patients who present in RVR due to noncompliance can sometimes be managed and discharged if they respond well and can restart their meds. Ultimately, disposition is individualized: unstable or high-risk patients – ICU; moderate risk or requiring IV diltiazem infusion – telemetry ward; stable and successfully rate-controlled – consider discharge with close follow-up, as long as stroke prophylaxis is addressed.

6. Supraventricular Tachycardia (Paroxysmal SVT)

Background: Paroxysmal supraventricular tachycardia (PSVT) refers to episodes of rapid regular tachycardia originating above the ventricles, usually due to a reentrant circuit involving the AV node (AVNRT) or an accessory pathway (AVRT, as in WPW). It typically presents with sudden onset of palpitations (heart racing) that can last seconds to hours and often terminate abruptly. Heart rates are usually 150–220 bpm and regular. Patients often feel lightheaded; some experience chest discomfort, shortness of breath, anxiety, or polyuria (due to ANP release). PSVT occurs in otherwise healthy individuals, often young, and can be triggered by caffeine, alcohol, or stress, but also occurs in those with underlying heart disease. It is usually not immediately life-threatening unless pre-excitation of AF or very prolonged episodes, but causes significant symptoms.

Diagnosis (Step-by-Step):


	
ECG Recognition: On a 12-lead ECG, SVT typically shows a narrow QRS complex tachycardia (~0.12 sec or less) at a regular rate ~160–200 bpm. P-waves are often hidden in the QRS or shortly after (pseudo R’ in V1 or S waves in II, III, aVF if AVNRT). There is a 1:1 AV association (each QRS corresponds to an atrial activation, though P may be inverted or not visible). If a bundle branch block is present, QRS may be wide but the rhythm is still supraventricular. Differentiating SVT subtypes on ECG (AVNRT vs AVRT vs atrial tachycardia) can be challenging but doesn’t change acute treatment much. If the QRS is wide and irregular, consider AF or VT instead. If wide and regular at ~150 bpm with sawtooth baseline, that’s more likely atrial flutter (not SVT). SVT often starts and stops abruptly (“paroxysmal”).

	
Assess Stability: Check blood pressure and signs of perfusion. Unstable SVT (hypotension, severe chest pain, near-syncope) is uncommon but can occur; it requires immediate synchronized cardioversion. Usually SVT patients are stable, though very symptomatic.

	
History: Ask about onset (“what were you doing when it started?” often at rest or with stress), and termination (did it stop suddenly or with maneuvers like bearing down?). Patients might describe palpitations that start and stop abruptly, which is characteristic. Any prior episodes or known SVT diagnosis? If WPW history, extra caution (but WPW usually presents as SVT or AF episodes). Also ask about syncope (rare in SVT; if present, consider more malignant arrhythmia).

	
Physical Exam: The patient is usually tachycardic with a rapid, regular pulse. They may appear anxious, with mild diaphoresis. BP can be normal or mildly low due to reduced filling time. Check for signs of CHF (unlikely unless underlying disease). Carotid sinus massage during exam (with precautions) can sometimes slow or terminate SVT and is both diagnostic and therapeutic.

	
Differential Diagnosis: Distinguish SVT from other causes of narrow complex tachycardia: Sinus tachycardia (usually has gradual onset/offset and P waves visible – and a trigger like pain or fever), Atrial flutter (usually ~150 bpm with sawtooth P waves), Atrial tachycardia (rare, P waves visible with abnormal axis). Also differentiate from ventricular tachycardia (usually wide QRS, older patients with heart disease). If uncertain (e.g., rate ~170 with wide QRS), err on treating as VT in unstable cases or use adenosine diagnostically (it won’t harm VT except it just won’t terminate it; might reveal underlying flutter waves, etc.).

	
Workup: Aside from ECG, not much lab work is needed specifically for SVT. Check electrolytes (especially K, Mg) to ensure they’re normal post-conversion. If patient has chest pain or risk factors, do troponin – SVT can cause demand ischemia, though true MI is rare unless underlying CAD. In young healthy patients, often no lab abnormalities are found.



Treatment (Step-by-Step):


	
If UNSTABLE (rare): Synchronized cardioversion is indicated. For regular narrow complex tachycardia, start with 50–100 J synchronized shock. If no conversion, increase to 200 J. Sedate if possible, but in true instability (BP very low, unconscious) proceed as needed. Unstable SVT often converts easily with low energy.

	
If STABLE: Focus on terminating the reentrant circuit. 
	
Vagal Maneuvers: First-line therapy in stable SVT is to attempt vagal maneuvers to increase vagal tone and slow AV node conduction, which can terminate AVNRT/AVRT in up to 20% of cases. The Valsalva maneuver is preferred: instruct patient to bear down hard (as if having a bowel movement) for ~15 seconds or blow into a 10 mL syringe to move the plunger (modified Valsalva may involve leg lift or supine positioning to increase efficacy). Alternatively, carotid sinus massage can be done (one side at a time, listen for bruits first; rub gently for ~10 seconds). Carotid massage is contraindicated in carotid bruits or known carotid stenosis. Other vagal maneuvers: cough, cold stimulus to face (diver’s reflex). If possible, have the patient supine with legs raised during Valsalva (modified Valsalva) as this has higher success. Success: If SVT converts during the maneuver, you’ll see a sudden slowing and possibly transient AV block on monitor. Overall success rate of vagal maneuvers is <30%, so proceed to drugs if not effective.

	
Adenosine IV: If vagal maneuvers fail (or patient unable to cooperate), give IV adenosine, the drug of choice for acute SVT termination. Administration: Use a large, proximal IV (antecubital preferable). Give 6 mg IV bolus rapidly, followed by a 20 mL saline flush immediately. Ideally elevate the arm to speed delivery to heart. Adenosine causes a brief AV nodal block; it has an extremely short half-life (~10 seconds). The patient may feel chest tightness, flushing, or brief fear as it transiently slows the heart – warn them. If no conversion in 1–2 minutes, give 12 mg IV bolus in the same fashion. A third dose of 12 mg can be given if needed (typical max is 30 mg total). Adenosine should terminate AVNRT/AVRT in 75–95% of cases. Successful conversion is often dramatic: you’ll see a pause or transient AV block on the monitor, then sinus rhythm resumes. If it converts, treat any transient arrhythmias (sometimes a few seconds of AF or bradycardia can occur). If adenosine causes only a brief slowing and SVT resumes, you may try another dose or move to other agents. Note: Adenosine is safe in SVT; if it’s actually atrial flutter or atrial tach, you will uncover the atrial activity (flutter waves) by causing AV block – diagnostic. In AF or VT, it likely won’t terminate (except some VT involving AV node, which is rare). Adenosine is contraindicated in poison/drug-induced tachycardias or in severe asthma (can cause bronchospasm). Have resuscitation equipment ready, though serious complications are rare and adenosine effect is very short-lived.

	
AV Nodal Blocking Agents: If adenosine fails to convert (or is contraindicated), use IV rate control meds to try to break the circuit or at least control rate. Calcium channel blockers (verapamil 5–10 mg IV slowly, or diltiazem 15–20 mg IV) or beta-blockers (metoprolol 5 mg IV increments) can slow AV node conduction and may terminate the SVT or at least slow it. Verapamil has a historical role (5 mg IV over 2 min, repeat 5 mg if needed) but can cause hypotension – ensure no WPW with AF (in WPW, verapamil is dangerous). Diltiazem as noted above can slow AVNRT as well. These are second-line after adenosine in acute setting. If SVT persists but slows, sometimes P waves become apparent, aiding diagnosis. If still unable to terminate and patient remains in SVT, prepare for cardioversion or consider antiarrhythmics.

	
Antiarrhythmics: For refractory SVT, or if due to an accessory pathway (like antidromic AVRT in WPW presenting as wide-complex SVT), use Procainamide IV (loading 15 mg/kg at 20–50 mg/min) which can terminate accessory-pathway mediated tachycardias. Another option is amiodarone IV, though for typical PSVT it’s usually not necessary. Avoid AV nodal blockers if WPW is suspected and rhythm is irregular or wide – use procainamide or cardioversion in those cases.

	
Consultation: If SVT still cannot be broken and patient is stable, involve cardiology (rare scenario). EP consultation is not emergent unless there’s concern for an unusual arrhythmia.





	
Post-Conversion Care: Once SVT is terminated (via vagal or adenosine or others), monitor the patient as recurrence can happen. Give oral rate control medication if needed to prevent recurrence (e.g. diltiazem or metoprolol orally if no contraindications, especially if frequent episodes). If WPW, avoid AV nodal blockers and ensure follow-up for ablation consideration. Check ECG in sinus for any pre-excitation (delta wave of WPW) after conversion.



Disposition:


	
First episode of SVT in a healthy individual that terminates with treatment can often be discharged home after a period of observation. Provide advice on vagal maneuver use if it recurs, and arrange outpatient cardiology follow-up. Many will be referred for elective electrophysiology evaluation especially if recurrent.

	
Recurrences/Refractory: If SVT recurs frequently in ED or cannot be maintained in sinus, admission for observation or antiarrhythmic initiation is reasonable. Also, if SVT is due to an underlying condition requiring admission (e.g. sepsis, thyroid storm), admit for that reason.

	Patients with WPW or syncope with SVT should get follow-up for possible ablation. Most SVT patients do well; those with infrequent episodes might not need immediate intervention beyond PRN vagal maneuvers.

	
Education: Teach patients how to perform vagal maneuvers (Valsalva) at home. Advise avoidance of excessive caffeine/alcohol if those are triggers.

	Generally, PSVT is not life-threatening in structurally normal hearts; thus if successfully treated and patient feels well, outpatient management is fine. If they required cardioversion or had severe symptoms, consider short admission. Catheter ablation is a highly effective definitive treatment (>95% cure) recommended for recurrent symptomatic SVT, so ensure outpatient EP referral if appropriate.

	No long-term anticoagulation is needed for SVT (unlike AF).



7. Ventricular Tachycardia

Background: Ventricular tachycardia (VT) is a potentially life-threatening arrhythmia arising from the ventricles, defined as ≥3 consecutive ventricular beats at >100 bpm. It is often due to scarring from prior MI or cardiomyopathy (sustained monomorphic VT), but can also result from acute ischemia, myocarditis, or electrolyte disturbances. Torsades de pointes is a form of polymorphic VT associated with long QT. VT can be sustained (>30 seconds or requiring intervention) or non-sustained (<30 sec). Clinical presentation: palpitations, dizziness, syncope, or sudden cardiac arrest. Patients may have chest pain or dyspnea if VT causes ischemia or acute HF. The urgency is high – sustained VT often degenerates into ventricular fibrillation.

Diagnosis (Step-by-Step):


	
ECG Recognition: VT typically shows a wide QRS complex tachycardia (>0.14 sec) at a regular rate usually 150–200 bpm (monomorphic VT). P waves, if present, are dissociated from QRS (AV dissociation) – look for capture beats or fusion beats as clues to VT. Polymorphic VT (including torsades) shows varying QRS morphology beat-to-beat. If patient is stable enough, use Brugada or Vereckei criteria to distinguish VT from SVT with aberrancy – in older patients or those with heart disease, assume wide complex tachycardia is VT unless proven otherwise.

	
Assess Stability: Check if the patient has a pulse and BP. Pulseless VT = treat as cardiac arrest (CPR, defibrillation). With pulse: if unstable (hypotension, near-syncope, or severe chest pain), treat immediately with cardioversion. If surprisingly stable with VT, you have a few minutes for IV meds, but treat promptly as VT can deteriorate any time.

	
History & Exam: If conscious, patient may report palpitations or feeling faint. Ask about heart history (prior MI, cardiomyopathy, ICD device present?), which strongly suggests VT. Exam: often tachycardic, low BP, maybe JVD. Check for cannon A waves in neck (AV dissociation). Listen for variable S1 intensity (AV dissociation). Signs of poor perfusion (cool extremities, altered mental status) indicate instability.

	
Identify Reversible Causes: Draw labs quickly – especially electrolytes (low K, Mg predispose to VT/torsades). Cardiac enzymes if ischemia suspected (VT could be due to acute MI). If torsades (polymorphic VT in long QT) suspected, check med list for QT-prolonging drugs or bradyarrhythmias.

	
Imaging: Not primary for diagnosis, but after stabilization, get a portable chest X-ray (to check for pulmonary edema or devices) and an echo (later) to evaluate EF and structural issues.

	
Differential: Distinguish monomorphic VT from SVT with bundle branch block – but in ED, wide complex tachycardia is VT until proven otherwise. Torsades vs polymorphic VT: Torsades specifically has twisting QRS axis and associated with prolonged QT – check baseline QT if available.



Treatment (Step-by-Step):


	
Pulseless VT/VF: (No pulse) – immediate defibrillation (unsynchronized high-energy shock) and follow ACLS cardiac arrest algorithm (CPR, epinephrine, amiodarone, etc.). (This overlaps with “Cardiac Arrest” topic).

	
VT with a pulse: 
	
Unstable (hypotensive, signs of shock, severe chest pain, or heart failure): Perform synchronized cardioversion without delay. Use 100 J (monomorphic VT often responds to lower energy) or per defibrillator recommendation for VT with pulse. Sedate if conscious and time permits (often these patients are peri-unconscious). Synchronized shock on the R wave to avoid R-on-T. If initial shock fails, escalate energy and repeat. Polymorphic VT (like torsades) may not sync properly – treat like VF (defibrillate immediately). After cardioversion, proceed to infusion therapy to prevent recurrence.

	
Stable VT (patient is alert, BP borderline but acceptable): You may attempt pharmacologic conversion: 
	
Amiodarone IV: First dose 150 mg IV over 10 minutes. This can slow or terminate VT over minutes. If VT persists, a second 150 mg bolus can be given. Once rhythm is controlled, start a maintenance infusion at 1 mg/min for 6 hours. Amiodarone is effective for both monomorphic and polymorphic VT (not due to long QT). Watch for hypotension or bradycardia as side effects.

	
Procainamide IV: Especially useful for monomorphic VT in stable patients. Dose: 20–50 mg/min IV until arrhythmia suppression, hypotension, or max 17 mg/kg is given. Then maintenance 1–4 mg/min. Avoid procainamide if prolonged QT or heart failure is present. It can effectively terminate VT in many cases and also does not significantly depress BP unless given too fast.

	
Lidocaine IV: Particularly in VT associated with myocardial infarction (ischemic VT). Dose: 1–1.5 mg/kg IV bolus, can repeat 0.5–0.75 mg/kg every 5-10 min up to 3 mg/kg total. If it converts, start infusion 1–4 mg/min. Lidocaine is second-line to amiodarone but is a good option if amiodarone is not available or if VT is likely ischemic.

	
Sotalol IV: Another option for stable VT: 100 mg (about 1.5 mg/kg) over 5 minutes. Avoid if QT is prolonged. Not commonly used acutely due to risk of QT prolongation and torsades.

	
Magnesium sulfate: If suspect torsades de pointes (polymorphic VT in long-QT setting), give Magnesium 2 g IV push over 1-2 minutes, even if serum Mg is normal. This is the first-line treatment for torsades. Also correct hypokalemia. Overdrive pacing may be considered in torsades if refractory.

	During medication administration, have defibrillator on standby – if VT degenerates or patient becomes unstable, shock immediately.





	
After Conversion: If VT terminates with meds or shocks, proceed to prevent recurrence: continue an antiarrhythmic infusion (amiodarone 1 mg/min, procainamide 2 mg/min, etc.). Identify and treat precipitants (e.g. acute MI – get to cath lab; electrolytes – replete K/Mg; acidosis – correct it). If ischemia suspected, start heparin and manage like ACS.





	
Expert Consultation: For recurrent or refractory VT, consult cardiology and perhaps an electrophysiologist. VT storm (multiple episodes) may need IV beta-blockers or sedation/intubation plus amiodarone, and possibly emergent ablation.

	
Special scenario – Polymorphic VT with normal QT (i.e. acute ischemia): Treat like VT – immediate cardioversion if unstable, otherwise IV antiarrhythmics and urgent revascularization.



Disposition:


	
All sustained VT patients should be admitted to the hospital, typically ICU. VT often indicates significant underlying heart disease. Continuous monitoring is required, and the cause must be addressed. If VT was due to acute MI, manage in CCU and proceed with reperfusion therapy. If due to non-ischemic cardiomyopathy, optimize heart failure therapy.

	
ICD Evaluation: Patients with VT (especially sustained) often meet criteria for an implantable cardioverter-defibrillator. Those with prior MI and low EF or cardiomyopathy will need ICD consideration – arrange cardiology follow-up. If an ICD is already present and fired, admit for further interrogation and management.

	
Secondary prevention: Initiate or adjust beta-blockers, as they reduce arrhythmic risk post-MI and in cardiomyopathy. If EF is very low or arrhythmia was difficult to control, consider sedation and cooling if post-arrest.

	
Torsades cases need telemetry until QT can be shortened (remove offending agent, ensure electrolytes corrected).

	A patient with a single run of non-sustained VT (like <30 sec) might be monitored on telemetry and investigated (stress test, etc.) but if truly non-sustained and asymptomatic after, disposition depends on context. Sustained VT or any requiring intervention is an ICU-level issue.

	
Long-term: All VT patients get referred to electrophysiology. Many will need ICD placement for sudden death prevention. Some may undergo catheter ablation for VT substrate if recurrent. Ensure they leave with proper follow-up.

	
Prognosis: Without intervention, sustained VT can cause sudden death. With ICD and medications, many can survive long-term but underlying disease (EF, etc.) dictates outcomes.



8. Bradyarrhythmias (e.g., High-Grade AV Block)

Background: Bradyarrhythmias are slow heart rhythms, often <50 bpm, that can cause hypotension, syncope, or cardiac arrest. High-grade AV blocks (Mobitz II second-degree, or third-degree AV block) are particularly dangerous. They occur when atrial impulses fail to conduct to ventricles appropriately. Causes include acute inferior MI (AV nodal ischemia), degeneration of the conduction system, beta-blocker or calcium-channel blocker overdose, digoxin toxicity, or heightened vagal tone. Complete heart block (3° AV block) presents with dissociation between P waves and QRS, often with an escape rhythm around 30–50 bpm. Patients may have syncope (Stokes-Adams attacks), dizziness, fatigue, or hypotension. Immediate treatment aims to maintain perfusion until the block can be resolved or a pacemaker placed.

Diagnosis (Step-by-Step):


	
ECG Identification: Obtain a 12-lead ECG. In third-degree AV block, P waves and QRS have no fixed relationship – atrial rate is independent (usually ~70–90) and an escape rhythm (junctional narrow QRS ~40–60 bpm or ventricular wide QRS ~20–40 bpm) drives the ventricles. Look for consistent P-P and R-R intervals but they march independently. In Mobitz II second-degree block, some P waves conduct with a fixed PR, but sudden dropped beats occur without PR prolongation – this often progresses to complete block. In Mobitz I (Wenckebach), PR gradually lengthens then a beat drops; Wenckebach is usually benign if asymptomatic. Determine which block it is, as high-grade blocks (Mobitz II or 3°) need urgent intervention.

	
Assess Perfusion: Check vital signs. Symptomatic bradycardia is defined by signs of poor perfusion (hypotension, chest pain, altered mental status, signs of shock) attributable to the slow rate. If BP is very low or patient obtunded, that’s unstable bradycardia – treat immediately.

	
History: Note medications (β-blockers, diltiazem, digoxin, amiodarone can all cause brady/AV block). Ask about acute MI symptoms (inferior MI causes AV block via RCA occlusion). Any history of conduction disease or prior pacemaker? Symptoms: syncope or near-syncope (often with complete heart block due to slow escape rhythm), fatigue, exercise intolerance.

	
Physical Exam: Check pulse rate and regularity. In complete heart block, the jugular venous pulsation may show canon A waves due to atria contracting against closed tricuspid when P and QRS coincide. Heart sounds: varying intensity of S1 because PR interval changes beat to beat. Assess mental status (bradycardia can decrease cerebral perfusion). Look for signs of ischemia (diaphoresis, pallor) or heart failure (crackles) if MI is cause.

	
Labs and Imaging: Obtain cardiac enzymes (if suspect MI), digoxin level (if on dig), electrolyte panel (severe hyperkalemia can cause brady/blocks – look for peaked T-waves). A chest X-ray might show AV block cause if Lyme disease carditis (rare) with cardiomegaly or something, but generally not specific.

	
Differential: Differentiate from sinus bradycardia (where P and QRS are related; sinus brady usually still has 1:1 conduction, just slow). Also from low-grade blocks like first-degree (just prolonged PR) or Mobitz I (Wenckebach – usually transient and benign, often from AV nodal blockers or inferior MI, usually stable). High-grade blocks are the emergency. Determine if block is at AV node (junctional escape QRS narrow, rate ~40–60) or infra-nodal (escape QRS wide, rate <40, more unstable). This can guide likely responsiveness to atropine.



Treatment (Step-by-Step):


	
If UNSTABLE (hypotension, shock, near arrest): 
	
Atropine IV: First-line drug for acute symptomatic bradycardia is atropine (an anticholinergic) to block vagal influence on the AV node. Give 1 mg IV bolus immediately (2020 ACLS recommends 1 mg, older guidelines allowed 0.5 mg, but 1 mg is standard now). Repeat every 3–5 minutes as needed, up to a total of 3 mg. Atropine often helps if block is at the AV node (e.g. vagal-mediated or inferior MI AVN block), but is often ineffective in Mobitz II or 3° block with wide QRS (block below AV node). Still, give it promptly while preparing next steps. Monitor heart rate and rhythm after each dose.

	
Transcutaneous Pacing (TCP): If the patient is severely hypotensive or does not respond to atropine, begin transcutaneous pacing without delay. Apply defibrillator pads in AP or sternal-apex position and set to pacing mode. Start at a rate ~80 bpm and increase the mA until electrical capture is seen (wide QRS complexes following pacer spikes) and check for a corresponding pulse. Sedation with analgesia (e.g. fentanyl plus midazolam) is recommended if patient is conscious, as pacing is uncomfortable. TCP is a bridge to transvenous pacing or resolution of cause. If atropine fails or is likely to fail (e.g. high-degree block from anterior MI), don’t wait – start pacing.

	
Adrenergic Support: While pacing is being set up (or if pacing not immediately available), start chronotropic infusions: 
	
Dopamine IV drip: 5–20 µg/kg/min can increase heart rate and BP. Low-dose has more chronotropy/inotropy, higher end adds vasoconstriction.

	
Epinephrine IV drip: 2–10 µg/min infusion (titrate to HR/BP). Epinephrine is often effective to maintain some heart rate if pacing is delayed.

	Choose one (epinephrine is often readily available from code cart as 1 mg in 500 mL = 2 µg/mL, start ~5 µg/min). These infusions are used if atropine is ineffective or contraindicated. They can be used concurrently with transcutaneous pacing if needed to improve output.





	
Transvenous Pacing: Arrange emergent cardiology consult for transvenous pacemaker placement if the block is likely persistent. A pacing wire via central venous access (IJ or femoral) can directly pace the heart more reliably than transcutaneous. In an unstable complete heart block not quickly reversible, this is definitive emergency management until a permanent pacemaker can be placed.

	
Treat Underlying Cause: If inferior MI is causing AV node block, treat the MI (the AV block often improves with reperfusion; meanwhile, support with pacing). If hyperkalemia is present (which can cause brady and blocks), treat it aggressively (calcium, insulin/glucose, etc.). If beta-blocker or calcium-blocker overdose, give appropriate antidotes (e.g. high-dose insulin therapy, glucagon for beta-blocker overdose, calcium for CCB overdose, etc.). For digoxin toxicity causing block, give Digibind if significant. If suspect Lyme carditis (AV block in young patient with Lyme symptoms), start antibiotics but still pace if needed (Lyme AV block often resolves with treatment).





	
If STABLE (rare for high-grade blocks to be truly stable, but e.g. an asymptomatic 3° block with HR 45 and good BP): 
	Still prepare for potential decompensation. Often these patients will get a transvenous pacer urgently anyway. You can observe with pads on stand-by if truly asymptomatic but generally, third-degree block = indication for pacemaker even if stable, so cardiology should be involved promptly.

	If Mobitz I (Wenckebach) and stable, just observe, treat cause (e.g. hold offending drugs). Mobitz II even if asymptomatic usually will get pacing because it often progresses.

	You may start a low-dose chronotropic infusion (e.g. Isoproterenol in certain block like torsades management, or epi) if reluctant to pace immediately, but definitive is pacing.







Disposition:


	Any high-grade AV block (Mobitz II or 3°) warrants hospital admission, typically ICU if transient pacing or infusions are needed. They will likely need a permanent pacemaker – consult cardiology/electrophysiology. If due to an acute MI, treat the MI; sometimes the AV block in inferior MI is transient (due to AV node ischemia) and may resolve after reperfusion or as edema subsides within 24–48 hours. Until then, temporary pacing as needed. If due to anterior MI (block is infranodal usually), prognosis is poor and pacing is required, often followed by permanent pacer.

	
Mobitz I that is clearly from reversible cause (e.g. medication, vagal tone) can be observed on telemetry; if asymptomatic, may not need pacing. But if patient is symptomatic from even Mobitz I, treat as above.

	
Medication overdose bradycardia (e.g. β-blocker, CCB): admit to ICU for antidotes and pacing readiness.

	Once stabilized and a pacemaker (temporary or permanent) is in place or heart rate controlled, transfer out of ICU is possible. Ensure any reversible causes are addressed.

	For discharge, if a permanent pacemaker is placed, patient will get pacer site care instructions and follow-up. If pacer not yet placed, patient will likely stay hospitalized until one can be placed, as high-grade blocks are high risk for asystole.

	
Follow-up: Those who had transient complete block (e.g. Lyme carditis, or post-inferior MI that resolved) need close monitoring and potentially pacemaker if block recurs.

	
Patient education: Avoid AV nodal blocking meds until cleared by cardiology. If they have an identified cause (like Lyme), complete the treatment. If pacemaker placed, they get device education.

	In summary, high-degree AV block = admit and likely pacemaker, whereas mild bradyarrhythmias (first-degree block, sinus brady in young athlete, etc.) might be outpatient managed if asymptomatic. Always err on side of caution as complete heart block can cause sudden cardiac arrest.



9. Cardiac Tamponade

Background: Cardiac tamponade is a life-threatening state where fluid accumulation in the pericardial sac compresses the heart, impairing ventricular filling. Causes include trauma (stab wound to heart), rupture (free wall MI rupture, aortic dissection into pericardium), pericardial effusion from malignancy or uremia, or pericarditis complications. Classic Beck’s triad: hypotension, jugular venous distension, and muffled heart sounds, though not all present in every case. Patients often have tachycardia and pulsus paradoxus (exaggerated >10 mmHg drop in SBP on inspiration). They may complain of chest pressure, dyspnea, or feeling faint. Tamponade = obstructive shock – requires emergency drainage of the effusion.

Diagnosis (Step-by-Step):


	
Clinical Suspicion: Recognize risk situations: e.g. a patient with chest trauma or known large pericardial effusion who now is hypotensive. Look for JVD (sign of elevated venous pressure) and pulsus paradoxus – measure BP during slow inspiration vs expiration; a >10 mmHg drop in systolic BP with inspiration suggests tamponade. Heart sounds may be distant or muffled. Patients often are anxious, tachypneic, and may sit upright.

	
Bedside Ultrasound: Point-of-care cardiac ultrasound is the fastest diagnostic tool. Findings: a large pericardial effusion and signs of right atrial or right ventricular diastolic collapse (RA collapse in late diastole, RV collapse in early diastole) – highly specific for tamponade. Also look at IVC: it will be plethoric (dilated with minimal respiratory collapse) reflecting high venous pressure. If ultrasound is positive and patient unstable, proceed to treatment immediately.

	
ECG: Look for electrical alternans (alternating QRS amplitude beat-to-beat) which is fairly specific to tamponade with large effusion. Also, low QRS voltage may be seen globally. Sinus tachycardia is typically present as a compensatory mechanism.

	
Chest X-Ray: May show an enlarged, globular cardiac silhouette if effusion is big and subacute (“water-bottle” heart). In acute trauma, there might not be time for silhouette change.

	
Hemodynamics: Invasive monitoring (if in ICU setting) shows equalization of diastolic pressures in all chambers. Not needed for ED diagnosis.

	
Differential: Tension pneumothorax (also causes JVD and hypotension) – but breath sounds and trachea would differentiate. Massive PE (obstructive shock as well) – can also cause JVD and hypotension, but heart sounds usually not muffled, and ultrasound would show RV enlargement rather than pericardial fluid. Constrictive pericarditis – can cause pulsus paradoxus but it’s chronic, not acute shock.



Treatment (Step-by-Step):


	
Emergency Pericardial Drainage: The definitive and urgent treatment is to remove fluid via pericardiocentesis or surgical drainage. In an unstable patient, pericardiocentesis should be done ASAP – do not wait for complete workup. Perform under ultrasound guidance if at all possible. Prep the xiphoid area or left parasternal area. Use a long spinal needle (16–18 gauge) attached to a syringe; approach subxiphoid (insert at 45° angle under xiphoid, aiming toward left shoulder) or parasternal (left 5th intercostal space, 1–2 cm from sternum). Aspirate while advancing slowly; ECG needle monitoring can be used (ST elevation if needle touches epicardium). Withdraw fluid until hemodynamics improve. Often a pericardial catheter is left in place to allow continued drainage. If available, have ultrasound guidance to see needle entering effusion. If tamponade is from trauma (esp. stab wound), immediate surgical intervention (ED thoracotomy or pericardial window) might be needed – consult trauma surgery or cardiothoracic surgery emergently. In trauma, subxiphoid pericardial window or thoracotomy may be definitive.

	
Supportive Measures: While preparing for drainage, if hypotensive, give IV fluids (normal saline bolus) to increase venous return – this can temporize by stretching the pericardium a bit and improving preload. Avoid diuretics or vasodilators as they worsen hypotension. If blood pressure is critically low, use vasopressors (like norepinephrine) as a bridge, but mechanical relief of tamponade is the real fix. Oxygen for adequate tissue perfusion. If patient is in peri-arrest, consider immediate pericardiocentesis even before imaging confirmation if clinical picture is classic (e.g. trauma with BECK’s triad).

	
Treat Cause: If due to an aortic dissection rupturing into pericardium (often presents as tamponade and cardiogenic shock), emergent surgery is needed after initial stabilization – pericardiocentesis can temporize but surgical repair is definitive. If tamponade is due to effusion from malignancy or uremia, after emergent drainage, treat the underlying cause (dialysis for uremia, oncology consult for malignancy). In bacterial pericarditis, drainage plus targeted antibiotics. In post-infarction free wall rupture, only chance is surgical repair (with tamponade drainage concurrently).

	
Monitoring: ICU care with continuous hemodynamic monitoring is required. After pericardiocentesis, watch for re-accumulation (keep the drain until output is minimal). Send pericardial fluid for analysis if non-traumatic (cytology, culture).



Disposition:


	All patients with tamponade require hospitalization in ICU. Many will need surgical intervention (especially traumatic or aortic dissection causes). Once stabilized and fluid drained, treat underlying cause in hospital.

	If a pericardial drain is left, patient stays until output is negligible and effusion cause is addressed (or a surgical pericardial window is performed).

	Prognosis depends on cause: traumatic tamponade that’s relieved quickly can do well; malignancy-related tamponade often recurs (may need a pericardial window or sclerosis); uremic tamponade resolves with dialysis typically.

	
Follow-up: Those managed non-surgically should get repeat echocardiography to ensure effusion doesn’t recur. If discharge, they need close follow-up with cardiology.

	
Emergency context: Tamponade is a true emergency – don’t delay treatment for lengthy investigations. Rapid echo and pericardiocentesis save lives. After initial life-saving, definitive care (surgery vs continued drainage) is arranged.

	Patient education: if from chronic effusion, advise signs of recurrence (dyspnea, etc.) and importance of follow-ups. If they had a surgical window, they’ll be followed by surgery and cardiology.



10. Aortic Dissection

Background: Aortic dissection is a tear in the intimal layer of the aorta, creating a false lumen. It’s a life-threatening emergency. Type A dissections involve the ascending aorta (worst, needs immediate surgery), Type B involve only the descending aorta. Typical presentation: sudden, severe “tearing” or “ripping” chest or back pain that may migrate, often with hypertension (though hypotension if severe or ruptured). There may be asymmetric pulses or blood pressures in arms, neurologic deficits (stroke or limb ischemia), or signs of cardiac tamponade if the dissection extends back into the pericardium. Risk factors: hypertension (most common), connective tissue disorders (Marfan, Ehlers-Danlos), bicuspid aortic valve, and illicit stimulant use.

Diagnosis (Step-by-Step):


	
Clinical Suspicion: High index of suspicion is key. Look for pain described as tearing, maximal at onset, often radiating between shoulder blades. Check blood pressure in both arms – a difference >20 mmHg suggests dissection, though not always present. Check pulses (radial, femoral); a weak or absent pulse in one extremity is a red flag. Any neuro deficit (e.g. one-sided weakness) in the context of chest pain can be dissection occluding a carotid. In Type A, may see signs of aortic regurgitation (new diastolic decrescendo murmur) or cardiac tamponade (if dissection ruptures into pericardium – causes JVD and hypotension).

	
Imaging: The definitive diagnosis is by imaging. In ED: 
	
CT Angiography (CTA) of the chest/abdomen is the fastest and most available definitive test – it will show the intimal flap and true vs false lumen. Requires a stable patient who can lie flat and IV contrast.

	
Transesophageal echocardiography (TEE): can be done at bedside (by cardiologist) and is excellent for ascending dissections, often used in OR or if patient can’t do CT. Transthoracic echo (TTE) may show some proximal dissections or complications (tamponade, AR), but it’s limited for the descending aorta.

	
MRI is rarely used emergently due to time.

	If suspicion is high, do not delay imaging, but manage BP while arranging it.





	
Chest X-Ray: May show a widened mediastinum (>8 cm) or abnormal aortic contour in many cases, but can be normal – so CXR is not rule-out.

	
ECG: Often shows nonspecific changes; can be normal or might show LVH from HTN. Importantly, a dissection can cause coronary artery involvement (especially right coronary in proximal dissections), leading to an inferior MI pattern – be careful, an STEMI + chest pain could rarely be from dissection rather than primary MI (if so, fibrinolysis would be disastrous). So, consider dissection if STEMI plus pulse differences or neuro deficits.

	
Labs: D-dimer has high sensitivity for dissection (often elevated), but it’s not specific and not a stand-alone rule-out in a high suspicion case. Troponin might be mildly elevated if dissection causes secondary ischemia. Markers of organ ischemia (creatinine high if renal arteries involved, lactate if mesenteric ischemia, etc.) can be seen depending on extent.

	
Risk assessment: Use clinical scoring (e.g. ADDRS risk score) to guide if imaging is needed. If moderate-high risk, proceed to imaging quickly.



Treatment (Step-by-Step):


	
Blood Pressure & Heart Rate Control: Immediately begin efforts to reduce shear stress on the aorta. Target systolic BP ~100–120 mmHg and heart rate <60 bpm as quickly as possible. First-line: 
	
IV Beta-Blocker: Esmolol infusion (short-acting): load ~500 µg/kg over 1 min, then 50–200 µg/kg/min, titrate. Or Labetalol IV: combine alpha and beta blockade – give 20 mg IV, then 40 mg, then 80 mg q10min up to 300 mg or start infusion at 2–8 mg/min. Beta-blockade prevents reflex tachycardia and reduces dp/dt (force of contraction). This is mandatory first, even if BP is high.

	If BP remains high after HR controlled, add vasodilator: Sodium Nitroprusside IV infusion starting 0.3 µg/kg/min, titrate up. But never use nitroprusside without beta-blocker on board first, as it can cause reflex tachycardia and worsen shear stress. An alternative vasodilator could be nicardipine infusion if needed, but again ensure rate control first.

	Pain control with IV morphine also helps reduce sympathetic tone (plus analgesia for severe pain).

	Monitor BP in both arms and use the higher arm reading to guide therapy (the lower arm may be the one with compromised flow). Use arterial line if possible for continuous BP.





	
Urgent Surgical Consultation: For Type A (ascending) dissections, emergent surgery (open aortic repair) is the only definitive treatment – call cardiothoracic surgery immediately. Do not delay surgery for extensive tests if diagnosis is clear. Type A has high mortality each hour untreated. Manage BP/HR in meantime. 	For Type B (descending) dissections, if uncomplicated (no end-organ ischemia, no rupture) – often managed medically with BP control in ICU. If complicated (organ ischemia, leaking, uncontrolled pain or hypertension, or extension), vascular surgery or interventional cardiology may do endovascular stent graft repair. Consult vascular or cardiothoracic surgery for Type B as needed.




	
Avoid Thrombolytics: If misdiagnosis of MI is possible, be cautious – if you suspect dissection, do not give thrombolytics (would cause hemorrhage). Ensure diagnostic clarity in those cases (e.g. get an emergent bedside TEE or CTA in an STEMI plus pulse difference scenario if possible).

	
Monitoring: ICU care with continuous BP and rhythm monitoring. Keep patient calm (sedation as necessary).

	
Additional measures: If signs of cardiac tamponade from dissection (hypotension, JVD) – pericardiocentesis is controversial: in tamponade due to aortic rupture, pericardiocentesis can precipitate more bleeding. Prefer immediate surgery in that case; use fluids and pressors to bridge if needed. If aortic regurgitation is severe (from ascending dissection) – surgery is needed; in the interim, keep head of bed up, consider nitroprusside plus beta-blocker to reduce regurgitant flow, but watch BP.



Disposition:


	
Type A Dissection: Straight to emergency surgery (operating room from ED) – mortality is ~1% per hour early on without intervention. After surgery, ICU. If patient survives surgical repair, they will have a prolonged hospitalization. Long-term, requires stringent BP control (often β-blockers for life) to prevent new dissections or aneurysm.

	
Type B Dissection: ICU admission for medical management if uncomplicated – tight blood pressure control and monitoring for complications. If any complication arises, they may go for endovascular repair. Many uncomplicated type B can eventually transfer to floor after a few days of control, then discharge on oral antihypertensives.

	
Follow-up: Lifelong imaging surveillance of aorta (to watch for aneurysm or extension). Strict blood pressure control (<130/80) is critical; typically, β-blocker plus other meds. Advise avoiding heavy lifting. Connective tissue disorder patients need specialized follow-up.

	If diagnosis was missed and patient only treated medically, outcomes are poor for type A – thus high suspicion and definitive imaging is crucial.

	
Patient education: post-discharge, they must adhere to meds and follow-up scans; warn that new severe pain could mean recurrence – call 911 if so.

	Summarily, aortic dissection is among the true emergencies: rapid recognition, BP+HR control, and prompt surgical management significantly improve survival.



Cardiogenic Shock

Background

Cardiogenic shock is a state of critical end-organ hypoperfusion caused by primary cardiac dysfunction. It is classically defined by sustained hypotension (systolic BP ≤90 mmHg for >30 minutes or requiring supportive measures to maintain it) accompanied by signs of poor perfusion (oliguria <30 mL/hr, cool mottled extremities, altered mentation). Hemodynamic criteria include a reduced cardiac index (≤2.2 L/min/m²) and elevated pulmonary capillary wedge pressure (>15 mmHg). The most common precipitant is acute myocardial infarction (especially large STEMI), but any acute insult to myocardium, valves, pericardium, or conduction system can lead to cardiogenic shock. Despite advances, mortality remains high (often 40–50+%) due to the severity of circulatory collapse.

Diagnosis


	
Rapid Recognition: Suspect cardiogenic shock in patients with hypotension (SBP <90), tachycardia, and signs of low perfusion (cold clammy skin, confusion, low urine output) in the setting of acute cardiac illness. Look for jugular venous distension, crackles (if pulmonary edema present), new murmurs (e.g. VSD or papillary muscle rupture), or gallops (S3/S4).

	
Initial Tests: Obtain an ECG immediately to identify ischemia or arrhythmias. Check cardiac biomarkers (troponin) to evaluate for MI. Draw blood for lactate (marker of hypoperfusion), ABG, and basic labs (electrolytes, renal function, CBC). Assess for metabolic derangements that can exacerbate shock (e.g. acidosis, hypoxemia) and correct electrolytes (avoid hypokalemia or hypomagnesemia, which predispose to arrhythmias).

	
Imaging: Obtain a bedside chest X-ray to look for pulmonary edema or cardiomegaly, and perform an immediate transthoracic echocardiogram if possible. Echo is invaluable to evaluate LVEF, wall motion abnormalities, valve function, and to detect mechanical complications (like ventricular septal rupture or acute valvular regurgitation). If echo is equivocal and patient is stable enough, a pulmonary artery catheter can confirm hemodynamics (low index, high filling pressures), but this is not required for initial diagnosis.

	
Identify Cause: If an acute MI is suspected as the cause, emergent coronary angiography is indicated once the patient is stabilized enough for transport, as early revascularization significantly improves survival. If cardiogenic shock is due to a mechanical complication (acute MR, VSD) or tamponade, these can often be identified on echo. Also consider myocarditis, massive PE (obstructive shock), or acute decompensated heart failure exacerbation in the differential until workup clarifies the cause.

	
Continuous Monitoring: Place the patient on continuous cardiac monitoring. Insert an arterial line for beat-to-beat blood pressure monitoring. A central venous line is often placed for IV access and to monitor CVP. Frequent reassessment of vitals, mental status, and perfusion should guide ongoing management.



Treatment

Management must be aggressive and simultaneous with diagnosis – begin resuscitation as you investigate. Key steps include restoring perfusion pressure, supporting breathing, and treating the underlying cause:


	
Stabilize Airway/Breathing: Administer high-flow supplemental oxygen and assist ventilation as needed. Many patients require intubation and mechanical ventilation for acute respiratory failure or severe shock; positive-pressure ventilation can improve oxygenation but may reduce venous return, so volume status should be optimized concurrently. If pulmonary edema is present, consider non-invasive positive pressure ventilation (CPAP/BiPAP) to improve oxygenation while preparing for intubation.

	
Circulatory Support – Fluids and Vasopressors/Inotropes: Establish large-bore IV access (or central line) and begin gentle fluid challenge only if there are signs of hypovolemia and no pulmonary edema. In true cardiogenic shock, the patient is often fluid-overloaded or euvolemic, so large fluid boluses can worsen pulmonary edema. If hypotension is profound, promptly start vasopressor support. Norepinephrine is the first-line vasopressor in cardiogenic shock to raise systemic vascular resistance and BP (initial dose ~0.5 μg/kg/min, titrate to MAP ≥65). Typical dosing ranges 0.2–1.5 μg/kg/min (higher doses up to ~3 μg/kg/min have been used). Add an inotrope if cardiac output remains low: Dobutamine (a β1 agonist) improves contractility – start around 2–5 μg/kg/min IV, titrate up to ~20 μg/kg/min as needed. Dobutamine can cause tachycardia and may drop BP (due to β2 vasodilation), so it’s often used when SBP is >80 mmHg. An alternative inotrope is Milrinone (phosphodiesterase-3 inhibitor) which provides inotropy plus vasodilation; it’s started at ~0.25–0.5 μg/kg/min (avoid bolus in hypotension) and titrated up to 0.75 μg/kg/min. Milrinone is useful if pulmonary hypertension is present or if patient is on β-blockers (its action is independent of adrenergic receptors). Avoid pure vasoconstrictors like phenylephrine as they increase afterload and reduce cardiac output. Also avoid β-blockers in the acute phase of cardiogenic shock – even though they reduce oxygen demand, they can acutely worsen output; beta-blockade is contraindicated until the patient has stabilized off vasopressors.

	
Address Underlying Cause: If due to an acute MI or acute coronary syndrome, expedite reperfusion therapy. Activate the cath lab for emergent percutaneous coronary intervention (PCI) – early PCI significantly improves survival in MI-related shock. Give aspirin (chewed 325 mg) and heparin IV bolus (e.g. 60 U/kg bolus up to 4000 U, then infusion ~12 U/kg/hr) once ACS is identified. Delay P2Y<sub>12</sub> inhibitors (clopidogrel, etc.) until after angiography in case urgent CABG surgery is needed. If MI with shock and PCI is not immediately available, consider fibrinolytic therapy without delay, though outcomes are inferior to PCI. For mechanical complications (acute mitral regurgitation or septal rupture), initiate vasodilators like nitroprusside and inotropes as a bridge, and involve cardiothoracic surgery emergently. If cardiac tamponade is causing shock, perform immediate pericardialcentesis. In acute myocarditis or cardiomyopathy exacerbation, tailor support (as above) and consider specific therapies (e.g. immunosuppressive treatment for giant-cell myocarditis, if diagnosed).

	
Mechanical Circulatory Support: If pharmacologic support is insufficient, employ mechanical supports early. An intra-aortic balloon pump (IABP) can be placed (usually in the femoral artery) as a bridge to improve coronary perfusion and reduce afterload in cardiogenic shock, particularly useful in acute MI with mechanical complications like papillary muscle rupture or VSD. IABP inflates in diastole to augment coronary blood flow and deflates in systole to lessen cardiac workload. Note: IABP is contraindicated in significant aortic regurgitation. Newer percutaneous ventricular assist devices (Impella) can actively pump blood from LV to aorta, providing more support – these or VA-ECMO (venoarterial extracorporeal membrane oxygenation) should be considered in refractory shock if available. VA-ECMO can stabilize patients with severe cardiac collapse or cardiac arrest, though it carries risks (limb ischemia, bleeding, etc.). In select cases, surgical VAD or urgent transplant evaluation may be indicated if recovery is unlikely.

	
Adjunct Measures: Correct acid-base and electrolyte abnormalities aggressively (e.g. acidosis will depress cardiac function, and hypokalemia or hypomagnesemia predispose to arrhythmias – replete K and Mg). If acute pulmonary edema, use IV loop diuretics (e.g. furosemide 40 mg IV) to reduce preload, but avoid over-diuresis if hypotensive. In acute MI, avoid IV beta-blockers and ACE-inhibitors in the initial resuscitation phase of shock. These can be started later in recovery when blood pressure has improved and inotropes are weaned.



Throughout, continually reassess the patient’s perfusion and end-organ function. Titrate drips to maintain MAP ~60-65 mmHg or above (as needed for adequate mentation and urine output). Maintain adequate oxygenation (consider arterial line blood gases and lactate clearance as markers of perfusion). Involve cardiology and critical care early; these patients require intensive monitoring.

Disposition

All patients in cardiogenic shock require ICU-level care with invasive monitoring. Early transfer to a cardiac catheterization center or tertiary ICU is recommended if not already at one. Definitive disposition depends on the cause: those with acute MI should go for emergent PCI or CABG; mechanical complications often need urgent surgical repair. Patients are often supported in CCU on vasoactive drips and mechanical support devices until recovery or definitive intervention. Even with optimal care, cardiogenic shock carries high in-hospital mortality (often 40-50% or higher). Survivors will need close follow-up: if myocardial recovery occurs, they may be managed long-term for heart failure (with ACE inhibitors, beta-blockers, etc.), and if an ischemic cause, aggressive secondary prevention (statins, etc.). If a patient does not respond to maximal therapy, goals-of-care discussions should be addressed given the grave prognosis.

Endocarditis (Infective Endocarditis)

Background

Infective endocarditis (IE) is an infection of the endocardial surface of the heart, typically affecting heart valves. It most often develops when bacteria (or less commonly fungi) from the bloodstream seed a pre-existing valve lesion or abnormal endocardium. Staphylococcus aureus is now the most common cause of acute endocarditis, including in healthcare-associated cases and injection drug users. Streptococci (especially Viridans group strep and Streptococcus gallolyticus) and Enterococci are frequent causes in subacute or community-acquired cases. Risk factors include prosthetic heart valves, prior endocarditis, congenital heart disease, chronic IV access or hemodialysis, and IV drug use. Endocarditis causes formation of infected vegetations on valves, which can lead to valve destruction, regurgitation, heart failure, and septic emboli to various organs. It is a serious illness with an in-hospital mortality around 15–20%, higher if complicated by heart failure or if a prosthetic valve is involved.

Diagnosis


	
Clinical Suspicion: Endocarditis can present subtly or dramatically. Maintain a high index of suspicion in any patient with persistent unexplained fever, especially with a risk factor (like IV drug use, recent invasive procedure, valvular disease, prosthetic valve). Classic peripheral stigmata (Janeway lesions, Osler nodes, Roth spots, splinter hemorrhages) are not always present but are suggestive if seen. A new or changing heart murmur is an important clue (e.g. new regurgitant murmur). Also consider endocarditis in cases of unexplained embolic phenomena (stroke, acute limb ischemia, renal or splenic infarcts) or heart failure without another cause.

	
Blood Cultures: Obtain at least three sets of blood cultures from different venipuncture sites, ideally spaced over 30-60 minutes, before starting antibiotics(unless the patient is hemodynamically unstable and requires immediate therapy). In endocarditis, bacteremia is usually continuous, so cultures are often positive. If the patient is stable, it’s crucial to get cultures first to guide therapy.

	
Echocardiography: Perform an echocardiogram early. Transesophageal echocardiography (TEE) is more sensitive than transthoracic (TTE) for detecting vegetations and abscesses and is recommended in most cases where endocarditis is suspected. TEE can visualize valve vegetations, abscesses, new dehiscence of prosthetic valves, or valve perforations. A positive echo showing a mobile vegetation or abscess strongly supports the diagnosis. A negative TTE does not rule out endocarditis if clinical suspicion is high – proceed to TEE.

	
Duke Criteria: Use the Modified Duke criteria to integrate clinical, microbiologic, and echo findings. These criteria classify cases as Definite or Possible endocarditis. Major criteria include: positive blood cultures with typical organisms (e.g. S. aureus, Viridans strep, Enterococcus, S. gallolyticus, HACEK) or persistent bacteremia, and evidence of endocardial involvement (positive echo or new valvular regurgitation). Minor criteria include: predisposing heart condition or IV drug use, fever ≥38°C, vascular phenomena (emboli, Janeway lesions, etc.), immunologic phenomena (Osler nodes, Roth spots, rheumatoid factor), and positive cultures that don’t meet major criteria. Generally, diagnosis is established by either 2 major criteria, or 1 major + 3 minor, or 5 minor criteria.

	
Additional Workup: Check basic labs which often show nonspecific changes: anemia of chronic disease, elevated inflammatory markers (ESR, CRP), and sometimes positive rheumatoid factor. If blood cultures are negative (possible culture-negative endocarditis), consider organisms like Coxiella, Bartonella, Brucella, or fungi – special serologies or PCR may be needed. Other imaging such as cardiac CT or PET scan can sometimes help detect abscesses or prosthetic valve infections in challenging cases (these modalities are incorporated in newer diagnostic modifications). Always evaluate for embolic complications: if neurological signs, get a brain MRI; if persistent back pain, consider vertebral osteomyelitis (do MRI). Work up any suspected embolic event accordingly.



Treatment

Once endocarditis is suspected, prompt antimicrobial therapy is critical, but whenever possible obtain blood cultures first. Treatment involves prolonged high-dose IV antibiotics and sometimes surgery. Specific management steps:


	
Empiric Antibiotic Therapy: If the patient is acutely ill or unstable, start empiric broad-spectrum antibiotics after drawing cultures (do not wait for culture results in a critically ill patient). Empiric regimens must cover Staph (including MRSA), Strep, and Enterococci. A recommended empiric regimen for native-valve endocarditis is Vancomycin plus a broad β-lactam. For example: Vancomycin 15–20 mg/kg IV q8–12h (typically ~1 g IV q12h in an adult) combined with either Cefepime 2 g IV q8–12h or Ampicillin-sulbactam 3 g IV q6h. This covers MRSA, MSSA, streptococci, Enterococcus, and HACEK organisms. In patients with a prosthetic valve within <1 year or suspecting MRSA/prosthetic infection, empiric therapy often adds Rifampin and Gentamicin for synergy (e.g. Vanco + Gent 3 mg/kg/day IV + Rifampin 300 mg IV q8h for prosthetic valve). Note: modify empiric choices for specific situations (e.g. add coverage for Gram-negatives or fungi if indicated).

	
Pathogen-Directed Antibiotics: Tailor therapy as soon as culture and sensitivity results are available. For Staphylococcus aureus: if MSSA, switch to Nafcillin 2 g IV q4h or Cefazolin 2 g IV q8h for 6 weeks; if MRSA, continue Vancomycin (target trough ~15–20) or use Daptomycin 8–10 mg/kg IV q24h for 6 weeks. For Viridans streptococci or S. gallolyticus: if penicillin-susceptible, IV Penicillin G (12–18 million U/24h continuously or divided q4h) or Ceftriaxone 2 g IV q24h for 4 weeks is standard, and a 2-week regimen of Ceftriaxone + Gentamicin is an option in uncomplicated cases. If Enterococcus: require synergistic therapy – e.g. Ampicillin 2 g IV q4h (or Penicillin G 18-30 million U continuous) plus Gentamicin 1 mg/kg IV q8h for 4–6 weeks. (An alternative is Ampicillin plus Ceftriaxone for 6 weeks, which is gentamicin-sparing.) Culture-negative endocarditis may require broad coverage for staph, strep, enterococci until a cause is identified, and consultation with an infectious disease specialist.

	
Adjunct Measures: Provide supportive care for complications. If acute heart failure from valvular regurgitation, use afterload reducers and diuretics as needed while arranging surgery. If embolic stroke occurred, manage in conjunction with neurology; note: cerebral mycotic aneurysms may require neurosurgery input. Address any nidus of infection (remove infected IV lines, drain abscesses). In IV drug users, counsel on addiction treatment to prevent recurrence. Repeat blood cultures every 48–72 hours until clearance is documented, to ensure the chosen antibiotic is effective. In prosthetic valve endocarditis due to staph, combination therapy with rifampin and gentamicin is used (rifampin helps sterilize biofilm on prosthetic material). Monitor drug levels as needed (vancomycin, gentamicin) to minimize toxicity.

	
Early Surgical Consultation: In many cases of endocarditis, cardiothoracic surgery should be consulted early. Indications for urgent valve surgery include: refractory heart failure due to valve destruction (e.g. acute mitral regurgitation or aortic regurgitation causing pulmonary edema or shock), large vegetations at risk of embolization (especially >10 mm with prior embolus), abscess formation or heart block (sign of perivalvular abscess), and infections that are difficult to clear (fungal endocarditis or persistent bacteremia despite antibiotics). For example, acute aortic regurgitation with heart failure warrants surgery within 24 hours. The decision is individualized, but about half of endocarditis cases ultimately require surgical intervention during the acute phase. Surgery typically involves valve repair or replacement and debridement of infected material.

	
Duration of Therapy: Endocarditis requires prolonged IV antibiotics to sterilize vegetations. Uncomplicated native-valve endocarditis usually demands 4 weeks of IV therapy (e.g. 4 weeks for strep or MSSA with beta-lactams), while 6 weeks is standard for staph aureus, prosthetic valve infections, or more aggressive organisms. The clock for antibiotic duration starts from the first day of negative blood cultures. For prosthetic valves, often 6 weeks (sometimes longer) of therapy is needed. Ensure a plan for outpatient IV antibiotic administration (PICC line) if discharging to complete therapy at home or in a facility.



Disposition

Most patients with endocarditis will be admitted to the hospital, often to a monitored unit or ICU if there is hemodynamic instability or heart failure. Initial stabilization (management of acute CHF or sepsis) occurs in the hospital. Infectious Disease consultation is essential to help guide antibiotic selection and duration. If complications like heart block or abscess are present, patients may need ICU care and urgent surgical intervention. Those with acute valve failure and cardiogenic shock should be in ICU and likely transferred to a cardiothoracic surgical center emergently. Once stabilized on appropriate antibiotics, patients often complete therapy either in the hospital or as an outpatient with a home IV infusion program (typically 4–6 weeks of IV antibiotics). Follow-up includes TEE (if not already done) to document any change in vegetations and an evaluation by cardiology for any resultant valvular dysfunction. After completing therapy, patients with damaged valves may require surgery on a non-emergent basis if significant regurgitation remains. Long-term, patients who’ve had endocarditis should receive preventive antibiotics for high-risk procedures per guidelines and avoid recurrence risk factors. Unfortunately, endocarditis carries a significant mortality (~20% in-hospital; up to 40% at 1 year). Early surgery has been shown to improve outcomes in appropriate cases, especially in those with heart failure or large vegetations, so proper disposition often involves a center capable of cardiothoracic surgery.

Myocarditis

Background

Myocarditis is an inflammation of the heart muscle (myocardium) that can lead to acute heart failure, arrhythmias, and cardiogenic shock. It often affects otherwise healthy young adults. The causes are diverse: viral infections are most common (e.g. Coxsackie B, adenovirus, parvovirus B19, HIV, COVID-19), but myocarditis can also be due to bacteria (Lyme carditis from Borrelia, Mycoplasma, etc.), parasites (Trypanosoma cruzi in Chagas disease), or fungi. Non-infectious causes include autoimmune diseases (lupus, giant-cell myocarditis), drug hypersensitivity or toxins (certain chemotherapy drugs, cocaine), and others. The clinical presentation ranges widely: some patients have mild symptoms (fatigue, chest pain, palpitations) while others present in fulminant heart failure or sudden death. A preceding viral prodrome (fever, malaise, myalgias) is common in viral myocarditis. Myocarditis can cause a dilated cardiomyopathy if it progresses or recurs, but many cases, especially mild ones, will recover fully. Fulminant myocarditis (sudden, severe inflammation) has a high mortality without aggressive support.

Diagnosis

Diagnosing myocarditis can be challenging, as it can mimic myocardial infarction or other cardiomyopathies. A stepwise approach is useful:


	
Initial Clinical Evaluation: Consider myocarditis in a patient (often young or middle-aged) with acute onset of heart failure (dyspnea, edema) or unexplained arrhythmias or chest pain, especially if preceded by a viral illness. Chest pain in myocarditis may stem from concomitant pericarditis (myopericarditis). On exam, you may find signs of heart failure (tachycardia, S3 gallop, crackles, JVD) or even cardiogenic shock. Importantly, these patients typically lack coronary risk factors if young. Always rule out acute MI in cases of elevated troponin/chest pain first, but if coronary angiography is normal, myocarditis is likely.

	
Basic Testing: Obtain an ECG – findings can be nonspecific; sinus tachycardia is common. You might see diffuse ST changes or T wave inversions, sometimes PR depressions if pericarditis is present. Arrhythmias (PACs, PVCs, even VT or heart block) can occur. Cardiac enzymes (troponin) are often elevated (over half of biopsy-proven cases have troponin leak). However, troponin rise is usually more modest than in MI. Check BNP/pro-BNP, which is often elevated in myocarditis reflecting heart failure. General labs (CBC, ESR, CRP) may show leukocytosis or inflammation but are not specific. Perform Chest X-ray – it may show cardiomegaly or pulmonary edema, or can be normal early on.

	
Echocardiography: Order a transthoracic echo early. Echo can reveal global left ventricular systolic dysfunction or regional wall motion abnormalities that do not correspond to a single coronary artery territory. In fulminant myocarditis, the LV may have normal size with thickened walls (edema) and poor function, whereas in more subacute cases the LV can be dilated. Echo also helps exclude other causes (valvular lesions, pericardial effusion/tamponade). Key findings: reduced ejection fraction, sometimes segmental wall motion abnormalities (often mid-wall or inferolateral segments in viral myocarditis), and occasionally concomitant pericardial effusion.

	
Advanced Diagnostic Imaging: The best noninvasive test for myocarditis is Cardiac MRI with gadolinium. Cardiac MRI can visualize myocardial inflammation and necrosis. It shows characteristic late gadolinium enhancement (LGE) in a non-ischemic pattern (often patchy mid-wall or subepicardial enhancement in the lateral free wall). MRI also detects myocardial edema (T2-weighted images or T2 mapping) and hyperemia. The updated Lake Louise MRI criteria require at least one T2 marker (edema) and one T1 marker (LGE or T1 mapping abnormality) to diagnose myocarditis. In practice, if clinical suspicion is high and MRI is available, it can confirm myocarditis and sometimes avoid biopsy.

	
Endomyocardial Biopsy: This is the definitive test (histologic diagnosis by Dallas criteria), but it’s invasive and reserved for certain cases. The 2021 ACC guidance suggests biopsy if myocarditis is suspected and the patient has fulminant heart failure of unknown etiology, or when specific diseases are suspected that biopsy could confirm (e.g. giant cell myocarditis, eosinophilic myocarditis, sarcoidosis). Biopsy is often done if a patient is rapidly deteriorating despite support, or if there’s ventricular arrhythmia or heart block in a young patient (concern for giant cell or sarcoid). If done, it’s usually via the RV septum. Biopsy can identify lymphocytic infiltration (typical viral myocarditis) or other patterns (giant cells, eosinophils, etc.) that guide therapy.

	
Other Tests: Screen for causes: e.g. do a viral panel or serologies (though identifying the exact virus often doesn’t change treatment, except in treatable cases like COVID-19 or hepatitis C). Check Lyme titer if history suggests it (AV block in a young person from an endemic area). If suspect autoimmune cause, test relevant antibodies. Always do a 12-lead ECG and continuous telemetry – myocarditis can cause arrhythmias including ventricular tachycardia or complete heart block (especially in Lyme disease or sarcoid). If arrhythmias are present, address them per ACLS/arrhythmia protocols.



Treatment

There is no specific antiviral cure for viral myocarditis – treatment is largely supportive and aimed at managing heart failure and arrhythmias, and giving the heart a chance to recover. Key management steps:


	
Hospitalization and Monitoring: Admit patients with anything beyond mild symptoms. If there is hemodynamic compromise (hypotension, pulmonary edema) or significant arrhythmias, use an ICU/CCU setting with telemetry. Initial measures include rest (limit exertion to reduce stress on the heart) and supplemental oxygen for hypoxia. Avoid NSAIDs in acute myocarditis if possible – some evidence suggests NSAIDs may worsen outcomes by impairing healing.

	
Heart Failure Management: Treat myocarditis-related acute heart failure similarly to other acute decompensated HF (with caution due to potential rapid improvement in fulminant cases). Provide diuretics (e.g. furosemide 20–40 mg IV) for pulmonary edema and volume overload. Initiate vasodilators if blood pressure allows – for example, IV nitroglycerin or nitroprusside in acute pulmonary edema to reduce afterload and preload. In patients with cardiogenic shock (hypotensive), inotropic support may be necessary: Dobutamine or Milrinone infusions can augment cardiac output. (Note: In fulminant myocarditis with cardiogenic shock, manage similarly to cardiogenic shock from other causes – including consideration of mechanical support like ECMO or an intra-aortic balloon pump if needed.) Avoid β-blockers during the acute decompensated phase – while beta-blockers are beneficial in chronic HF, in acute myocarditis with low output they can worsen bradycardia or hypotension. Once the patient stabilizes (off IV inotropes, no longer in shock), you can gradually introduce a low-dose beta-blocker (e.g. metoprolol succinate 12.5–25 mg daily) and ACE inhibitor (e.g. lisinopril 2.5–5 mg daily) as part of standard HF therapy. Guideline-directed medical therapy (GDMT) for heart failure – ACEi/ARB/ARNI, beta-blocker, aldosterone antagonist – is recommended in acute myocarditis patients who have LV systolic dysfunction, as it improves recovery and outcomes.

	
Arrhythmia Management: Monitor and treat arrhythmias. Ventricular arrhythmias may require amiodarone IV. If VT/VF arrest occurs, follow ACLS protocols (defibrillation, etc.). Bradyarrhythmias (like high-degree AV block) can occur, especially in myocarditis due to Lyme or sarcoidosis; these may need temporary pacing. Avoid AV nodal blocking agents if heart block is present; instead, Lyme carditis is treated with IV ceftriaxone and often temporary pacing if high-grade block. In general, address reversible causes of arrhythmias (electrolyte abnormalities, hypoxia). Because myocarditis patients are at risk of sudden cardiac death from arrhythmias, some may require wearable defibrillators or ICD placement if arrhythmias persist in recovery.

	
Specific and Adjunct Therapies: In fulminant myocarditis with shock, consider mechanical circulatory support early (VA-ECMO can be lifesaving as a bridge). If myocarditis is thought due to giant-cell or eosinophilic myocarditis (or cardiac sarcoidosis), immunosuppressive therapy is indicated – high-dose corticosteroids, plus agents like azathioprine or even ATG in giant-cell myocarditis. For example, giant-cell myocarditis responds to a combination of prednisone, cyclosporine, etc., and often requires transplant if progressive. Intravenous immunoglobulin (IVIG) has been tried in acute viral myocarditis; some small studies suggested benefit, but it’s not definitively proven – however, it may be considered in pediatric cases or severe cases. Antiviral therapy is generally not available for most myocarditis viruses (except IV acyclovir for suspected HSV or varicella myocarditis, or interferon for chronic viral cardiomyopathy in research settings). If myocarditis is due to COVID-19 vaccine or infection and is severe, short-term steroids have been used in hospitalized cases. Treat any concomitant pericarditis pain with colchicine or low-dose NSAIDs if needed (unless contraindications). Anticoagulation: If LV ejection fraction is severely low (<20%) or if ventricular thrombus is seen on echo, consider anticoagulation (e.g. heparin bridging to warfarin or DOAC) to prevent systemic emboli. This is also advised if the patient has large areas of akinesis (blood clot risk).

	
Activity Modification: Because exercise can exacerbate myocardial inflammation and trigger arrhythmias, patients with myocarditis should restrict physical activity. Current recommendations are to avoid competitive sports or strenuous exercise for 3–6 months during recovery. Follow-up testing (repeat echo, Holter monitor, exercise test) around 3-6 months can guide when it’s safe to resume exercise. In the acute hospital setting, strict bedrest is not required, but activity should be limited to what the patient tolerates.

	
Monitoring Recovery: Serial echocardiograms are obtained over weeks to months to track improvement in LVEF and function. Most patients with acute myocarditis who survive will see improvement in heart function over time (often normalization in weeks to a few months, especially in fulminant cases that survive the initial insult). Those who progress to chronic dilated cardiomyopathy will need long-term heart failure management, and possibly advanced therapies like transplant if severe. Arrange cardiology follow-up; an MRI 3-6 months later can document resolution of inflammation before clearing a patient for full activity.



Disposition

Patients with myocarditis should be admitted if they have anything more than mild symptoms, due to risk of rapid deterioration and arrhythmias. ICU admission is warranted for patients with significant ventricular dysfunction, hemodynamic instability, or life-threatening arrhythmias. In ICU, they may require pressors, mechanical ventilation, or mechanical circulatory support. If resources allow, patients in cardiogenic shock from myocarditis should be transferred to a center capable of advanced heart failure therapies (e.g. ECMO, transplant). Close telemetry monitoring is important given arrhythmogenic risk. For patients with milder myocarditis (minimal symptoms, normal EF on echo), admission to a step-down unit or ward with telemetry could be sufficient, primarily for observation and initiating therapy. Once stable and improving, patients can be discharged with plans for close follow-up. They must refrain from intense physical activity for several months as noted. At discharge, ensure they are on appropriate HF medications (ACEi, beta-blocker, etc., if indicated and tolerated) to promote recovery. Arrange follow-up with cardiology in a few weeks for repeat imaging and rhythm monitoring. In some cases, especially fulminant myocarditis survivors, an ICD may be considered if ventricular arrhythmias occurred or EF remains severely reduced after 90 days. Ultimately, disposition ranges from full recovery to needing a heart transplant in the most severe cases. Many patients recover completely, particularly those with fulminant myocarditis who survive the acute phase, whereas a subset progress to chronic heart failure requiring long-term management.

Deep Vein Thrombosis (DVT)

Background

Deep vein thrombosis refers to the formation of a blood clot in the deep veins, usually of the legs (e.g. calf or thigh veins). It is part of the spectrum of venous thromboembolism (VTE), which also includes pulmonary embolism (PE). Predisposing factors are classically described by Virchow’s triad: venous stasis (immobility, long plane rides, hospitalization), endothelial injury (surgery, trauma), and hypercoagulability (cancer, estrogen use, genetic thrombophilias). Common risk factors include recent surgery or hospitalization, active malignancy, pregnancy, oral contraceptives, long immobilization, and prior DVT/PE. DVTs can be distal (calf veins) or proximal (popliteal, femoral, iliac); proximal DVTs have higher risk of embolizing to the lungs. Clinical consequences range from asymptomatic or mild leg swelling to limb-threatening circulation compromise (phlegmasia). The major danger of DVT is PE – a clot breaking off and traveling to the pulmonary arteries – which can be life-threatening. Therefore, prompt diagnosis and treatment of DVT is critical to prevent PE and other complications (like post-thrombotic syndrome causing chronic leg swelling and pain).

Diagnosis


	
Recognize Symptoms and Signs: DVT classically presents with unilateral leg swelling, pain, and redness. The leg may feel warm and tender along the vein distribution. Calf pain on dorsiflexion of the foot (Homan’s sign) is neither sensitive nor specific, so don’t rely on it alone. Look for asymmetry – compare calf circumferences (a difference >3 cm is suggestive). Clots in the thigh (femoral/iliac) may cause entire leg swelling. Rarely, massive DVT causes a pale, cool, pulseless leg (phlegmasia alba dolens) or a congested, cyanotic leg (phlegmasia cerulea dolens) – those are vascular emergencies. Also consider DVT in atypical sites if risk factors are present (e.g. upper extremity DVT in someone with a PICC line).

	
Pre-Test Probability – Wells Score: Use a clinical prediction tool like the Wells score for DVT to stratify risk. The Wells criteria assign points for factors like cancer, paralysis/immobilization, recent bedridden/surgery, localized vein tenderness, entire leg swollen, calf swelling >3 cm, pitting edema, collateral veins, and subtract points if an alternative diagnosis is at least as likely. A Wells score ≥2 indicates DVT is likely (high pre-test probability), whereas ≤1 means DVT unlikely. This guides further testing.

	
D-Dimer Testing: In patients with a low or moderate Wells score (DVT not highly likely), obtain a D-dimer blood test. D-dimer is a degradation product of fibrin and is very sensitive (>95%) for DVT, though not specific (it’s elevated in many conditions). If D-dimer is negative (and pre-test probability is low), DVT can be effectively ruled out and no imaging is needed. However, if D-dimer is positive or Wells score is high, imaging is required. Note: D-dimer is less useful in high-risk patients (just go straight to imaging), and it’s also less specific in older patients – age-adjusted D-dimer thresholds are sometimes used (age × 10 μg/L for patients over 50).

	
Duplex Ultrasound (Compression Ultrasound): The diagnostic test of choice for DVT is a venous Doppler ultrasound of the leg. This is a non-invasive ultrasound that can visualize the vein and, importantly, assess compressibility. In a normal vein, the vein collapses under gentle probe pressure; if a clot is present, the vein will not compress. Compression ultrasound with Doppler flow has high sensitivity and specificity for proximal DVT. It’s less sensitive for distal (calf) DVTs, but these are lower risk. Usually, start with ultrasound of the proximal veins (common femoral through popliteal). If that’s negative but suspicion remains (especially if D-dimer was high), a repeat ultrasound in ~1 week may be done to catch a clot that propagates from calf to proximal. In some centers, a whole-leg ultrasound (including calf veins) is done initially to avoid the need for follow-up. Ultrasound is the first-line imaging in virtually all cases due to its safety and convenience.

	
Other Imaging: In the rare scenarios where ultrasound is equivocal or a DVT is in an unusual location (pelvic vein, IVC, etc.), a CT or MR venography can be used. CT venography involves IV contrast and is less commonly needed. Traditional contrast venography is the gold standard but is invasive and rarely performed now. If you suspect a pulmonary embolism (PE) in a patient with leg symptoms, you might do a CT pulmonary angiogram, but for DVT diagnosis itself, ultrasound is preferred first.

	
Alternate Diagnoses: When evaluating a leg for DVT, consider other causes of unilateral leg swelling: cellulitis, ruptured Baker’s cyst, muscle tear, superficial thrombophlebitis, chronic venous insufficiency, or lymphedema. These can often be distinguished by exam or ultrasound (e.g. ultrasound can see a Baker’s cyst or muscle hematoma). If ultrasound is negative for DVT, and suspicion for alternative pathologies is high, address those (for example, an MRI if muscle injury is suspected). But remember to follow up with repeat ultrasound if clinical suspicion of DVT persists despite an initial negative scan, as small clots can be missed early.



Treatment

The primary goals are to prevent clot extension and pulmonary embolism, relieve symptoms, and prevent long-term complications (post-thrombotic syndrome). Mainstay therapy is anticoagulation, begun promptly once DVT is diagnosed (or even suspected strongly, while awaiting confirmation in high-risk cases).

	
Anticoagulation – Initial Therapy: Start anticoagulation as soon as DVT is confirmed (and in high-probability cases, even before confirmation, unless bleeding risk is prohibitive). Several options exist: 
	
Low Molecular Weight Heparin (LMWH): e.g. Enoxaparin 1 mg/kg SC q12h (or 1.5 mg/kg SC daily). LMWH is a very effective treatment for DVT and has been the standard, especially in cancer patients (LMWH or similar pentasaccharide fondaparinux are preferred in cancer-associated thrombosis). It doesn’t require lab monitoring in most cases. Dalteparin 100 IU/kg SC BID is another LMWH regimen.

	
Unfractionated IV Heparin: An IV heparin drip (with bolus ~80 U/kg IV, then infusion ~18 U/kg/hr, titrate to aPTT or anti-Xa) is an option, particularly if there’s a high bleeding risk where rapid reversal might be needed, or if renal failure precludes LMWH. Heparin will be monitored to maintain aPTT ~2x control.

	
Direct Oral Anticoagulants (DOACs): DOACs are increasingly first-line for DVT if no contraindications. Rivaroxaban (start 15 mg PO BID for 21 days, then 20 mg PO daily) or Apixaban (10 mg PO BID for 7 days, then 5 mg PO BID) can be used from the outset (no heparin lead-in required). Edoxaban and Dabigatran are other DOACs, but those require an initial 5–10 day course of heparin first before switching to the oral drug. DOACs are generally as effective as warfarin with less bleeding risk and no need for routine lab monitoring, so they are very convenient for outpatient management.

	
Warfarin (Vitamin K Antagonist): Warfarin is an older option. If used, it must overlap with heparin/LMWH for at least 5 days and until INR is therapeutic (2.0–3.0) for 24 hours, because warfarin initially can be prothrombotic until clotting factors decline. Typical start is warfarin 5 mg PO daily (adjust dose to INR). Warfarin requires frequent INR checks and is influenced by diet and other meds, so it is less convenient but may be indicated in patients with severe renal failure (where DOACs and LMWH are problematic).

	
Fondaparinux: A once-daily subcutaneous option (a factor Xa inhibitor) dosed by weight (e.g. 7.5 mg SC daily for average weight). Often used if heparin allergy (HIT) or if once-daily is preferred over BID enoxaparin.






Anticoagulation should be initiated unless contraindications (e.g. active major bleeding or very high bleeding risk, in which case discuss IVC filter placement). If the ultrasound will be delayed and suspicion is high, don’t wait – give a dose of LMWH or start heparin empirically. This is especially true for proximal DVT with symptoms to reduce PE risk.


	
Duration of Anticoagulation: A first-time DVT provoked by a transient risk factor (like surgery) is generally treated for 3 months. Unprovoked DVTs or those with ongoing risk factors often warrant at least 3–6 months, and possibly indefinite anticoagulation if the risk of recurrence is high and bleeding risk is low. Cancer-associated DVT typically is treated as long as the cancer is active (initially LMWH or DOAC for 6 months, then re-evaluate). The decision on extended therapy beyond 3 months depends on weighing recurrence risk vs bleeding risk. After initial anticoagulation, some patients go on a reduced-dose DOAC for extended prevention.

	
Thrombolysis or Thrombectomy (Advanced Therapies): Most DVTs do not require thrombolytic therapy. However, in cases of phlegmasia cerulea dolens (massive DVT causing threatened limb ischemia with cyanosis) or perhaps in young patients with extensive iliofemoral DVT and low bleeding risk, catheter-directed thrombolysis or surgical thrombectomy can be considered to rapidly clear the clot and save the limb or reduce long-term damage. Systemic thrombolysis for DVT alone is rarely done due to bleeding risk. Catheter-directed thrombolysis uses a local infusion of tPA via a catheter in the vein (over ~24 hours) to dissolve the clot. Surgical thrombectomy or iliac vein stenting might be done in select cases by vascular surgeons. These aggressive approaches are typically reserved for severe cases (e.g. phlegmasia) because standard anticoagulation works well for preventing PE and the long-term outcomes of routine DVT thrombolysis have not shown clear benefit in most cases.

	
IVC Filter: An inferior vena cava filter (IVC filter) is not routinely used, but rather reserved for patients who cannot be anticoagulated (e.g. a patient with a recent brain hemorrhage or active bleeding who develops a DVT) or perhaps those who develop a PE despite anticoagulation. Filters can prevent large clots from reaching the lungs, but they carry their own long-term risks (filter thrombosis, DVT around filter). If a filter is placed, it’s often retrieved later when it’s safe to anticoagulate.

	
Supportive Measures: Encourage leg elevation to reduce swelling. Compression stockings (30-40 mmHg) may be recommended once acute swelling goes down, to help prevent post-thrombotic syndrome (chronic venous insufficiency after DVT). For pain, analgesics like acetaminophen or NSAIDs (if no contraindication) can be used cautiously (NSAIDs might increase bleeding risk slightly). Mobilize the patient as tolerated – walking with compression can actually improve symptoms; strict bedrest is not required once anticoagulated (in fact, mobilization is generally safe and good for preventing extension). Hydration should be maintained. Monitor for signs of PE (new shortness of breath or chest pain) – if suspected, evaluate promptly with imaging.

	
Special Situations: In pregnancy, LMWH is the treatment of choice (warfarin and DOACs are contraindicated in pregnancy). In cancer patients, LMWH or DOACs (edoxaban, rivaroxaban, apixaban) are preferred over warfarin for better efficacy. In patients with extremes of weight or renal failure, some anticoagulants have precautions (e.g. DOACs in morbid obesity or CKD stage 4/5 may be less studied – warfarin or heparin might be used in CKD). Always consider consulting hematology for antiphospholipid syndrome (where warfarin is still preferred over DOACs) or other thrombophilia issues.



Disposition

Many patients with DVT can be managed as outpatients, especially if the DVT is distal or the patient is stable and reliable. With the advent of DOACs and outpatient LMWH, admission is often unnecessary. Outpatient treatment criteria include: no respiratory compromise (no symptomatic PE), pain controllable, low bleeding risk, and ability to obtain and administer medication (or have help) and follow-up. Provide clear education on anticoagulation and bleeding precautions. However, hospitalize patients who have: extensive iliofemoral DVT with high risk of PE or limb issues, coexistent PE with symptoms, high risk of bleeding requiring observation, or significant comorbidities (like severe immobilization or no support at home). Also, if thrombolysis or a procedure is planned, they’d be admitted. Cancer patients with acute DVT are often managed outpatient unless other issues. Inpatient anticoagulation (with heparin drip) might be chosen if there’s concern for quick reversal. Ensure follow-up is arranged (usually with primary care or a thrombosis clinic in 1–2 weeks to check compliance and labs if on warfarin). Monitor platelet counts in case of HIT if using heparin. The patient should watch for signs of PE (new chest pain or shortness of breath – this would be an ER return). After 3 months, a follow-up to decide on stopping or continuing anticoagulation is needed. In summary, disposition depends on the clinical scenario: many DVT patients go home on anticoagulants with close outpatient management, whereas severe cases or those with complications are observed in the hospital. Long term, preventing another DVT by addressing risk factors (e.g. resume mobility, treat cancer, etc.) and possibly low-dose extended anticoagulation in unprovoked cases may be considered to reduce recurrence risk.

Takotsubo (Stress) Cardiomyopathy

Background

Takotsubo cardiomyopathy, also known as stress-induced cardiomyopathy or “broken heart syndrome,” is a transient cardiac syndrome featuring acute left ventricular dysfunction that mimics myocardial infarction but is not due to coronary artery obstruction. The classic pattern involves hypokinesis or akinesis of the LV apex (apical ballooning) with hypercontractile basal segments, though variants exist with different wall-motion patterns. The name “takotsubo” comes from the Japanese octopus trap, which has a shape similar to the ballooned apex of the heart in this condition. It predominantly affects postmenopausal women (around 90% of cases) and is often triggered by a severe emotional or physical stressor (e.g. death of a loved one, natural disaster, acute medical illness). Catecholamine surge is thought to play a central role in the pathophysiology, causing myocardial stunning. Patients present with chest pain, ST-segment elevation or T-wave changes on ECG, and modest troponin elevation – thus it closely imitates an acute coronary syndrome. However, on angiography the coronaries are normal or have no culprit lesion, and the wall motion abnormality extends beyond a single arterial territory. Fortunately, takotsubo is usually reversible over days to weeks, with most patients recovering full cardiac function, but in the acute phase it can lead to heart failure, arrhythmias, and even cardiogenic shock.

Diagnosis

It is crucial to initially treat these cases as ACS until proven otherwise, as differentiation is only clear after imaging. Key steps in diagnosis:


	
Acute Presentation – Evaluate for ACS: Patients typically present like an MI – sudden chest pain or shortness of breath, often after a stress trigger (but not always; some have no clear trigger). They may have ST elevations (often in anterior precordial leads) or deep T-wave inversions on ECG, and elevated cardiac enzymes. Always assume ACS first: activate emergency protocols, give aspirin, obtain ECG and troponins, etc. The patient should be managed in an acute coronary syndrome pathway initially (see Treatment). Only after coronary angiography rules out an occlusion can takotsubo cardiomyopathy be diagnosed. Keep in mind takotsubo might be suspected if the wall-motion pattern on echo is atypical (apical ballooning not matching one artery) or if the patient profile is a low-risk older woman under extreme stress. But do not delay cath based on suspicion – proceed to angiography to exclude ACS, as only then can takotsubo be definitively distinguished.

	
Echocardiography: An urgent transthoracic echo will show the characteristic wall motion abnormality. The classic form: akinesis/hypokinesis of the apical and mid LV segments with preserved or hyperkinetic basal segments. This gives the ventricle a ballooned shape. Variants include a mid-ventricular ballooning (akinesis of mid segments, with apical and basal contraction), or a basal (inverted) takotsubo where the base is akinetic and apex hyperdynamic. Echo also assesses EF (often moderately reduced, say 30-50%) and checks for complications: LV outflow tract obstruction (due to basal hypercontractility+apical ballooning “squeezing” the LVOT), mitral regurgitation (from papillary muscle displacement), or apical thrombus (from stagnant akinetic apex). If any of these are present, it influences management.

	
Coronary Angiography: Cardiac catheterization with coronary angiography is generally performed emergently (because patient presents like an STEMI). Diagnosis of takotsubo is confirmed when no obstructive coronary lesion is found that explains the LV dysfunction. Instead, ventriculography or echo will reveal the wall motion pattern beyond a single vascular territory. One should ensure that plaque rupture or occlusion isn’t missed – occasionally, a patient could have both ACS and stress cardiomyopathy, but that’s rare. If angiography is completely normal or shows only mild atherosclerosis despite a dramatic wall motion abnormality, this strongly supports takotsubo.

	
Diagnostic Criteria: The Mayo Clinic criteria (an older but commonly used set) for Takotsubo stress cardiomyopathy require: (a) Transient regional LV wall motion abnormality (often apical or mid-ventricular dyskinesia) extending beyond a single epicardial coronary distribution; (b) Absence of significant obstructive coronary disease or angiographic evidence of acute plaque rupture; (c) New ECG changes (ST elevation or T-wave inversion) or modest troponin elevation; and (d) No pheochromocytoma or myocarditis. These criteria assume coronary angiography is done to rule out ACS. The International Takotsubo (InterTAK) criteria are similar, and they also acknowledge that physical/emotional triggers are common but not required.

	
Cardiac MRI: In unclear cases, a cardiac MRI can help differentiate takotsubo from myocarditis or infarct. MRI in takotsubo will show the wall motion abnormality with edema in affected segments, but typically no late gadolinium enhancement (or very limited) because there’s no irreversible fibrosis as seen in MI or significant scarring. This absence of LGE helps distinguish it from myocarditis (which usually has LGE in a pattern) and from MI (which has subendocardial or transmural LGE in a coronary territory). MRI can also spot an LV apical thrombus if present.

	
Lab Tests: Troponin is elevated but usually not as high as one would expect for the degree of dysfunction (for example, troponin might be just mildly elevated despite a large wall motion abnormality). BNP is often markedly elevated (even more than in MI) because of acute ventricular strain. These are supportive but not diagnostic.



In summary, the diagnosis hinges on the constellation of: transient LV dysfunction with a unique pattern, a triggering stress in many cases, ECG/troponin evidence of cardiac injury, and crucially the exclusion of coronary occlusion. Always treat as a heart attack until you have evidence to say otherwise, because only after normal coronaries are visualized can you confidently label it Takotsubo cardiomyopathy.

Treatment

Acute management of Takotsubo cardiomyopathy parallels that of an acute coronary syndrome and acute heart failure, with adjustments once the diagnosis is recognized. There is no specific “cure” aside from supportive care, as myocardial stunning will generally resolve on its own over days to weeks. Key steps:


	
Immediate ACS-like Treatment: On presentation, manage as if it were an acute MI: give aspirin 324 mg (unless contraindicated), start heparin (unfractionated IV or enoxaparin) during ACS evaluation, and control pain with nitroglycerin and morphine if needed. Initiate beta-blocker therapy (e.g. metoprolol) early if the patient is hypertensive or tachycardic, as long as there are no signs of shock or heart failure. However, if at angiography you find it’s Takotsubo and not ACS, beta-blockers’ role is less clear (they are often continued in hospital though not proven to prevent recurrence). Also administer statin therapy as per ACS protocol (though the benefit in Takotsubo isn’t established, it’s often done initially until diagnosis is certain). In short, initial therapy is identical to treating an ACS patient, including urgent cath lab activation.

	
Manage Acute Heart Failure: If the patient has acute pulmonary edema or low output, treat with standard measures. Oxygen and ventilatory support as required (some may need NIV or intubation for flash pulmonary edema). Diuretics (IV furosemide) can relieve pulmonary congestion if blood pressure is adequate. Vasodilators: If hypertensive with pulmonary edema, IV nitroglycerin or nitroprusside can reduce afterload and improve cardiac output. Caution: some Takotsubo patients may develop dynamic LV outflow tract obstruction (LVOTO) due to hyperdynamic basal function; vasodilators can actually help that by reducing afterload, but in severe LVOTO one should avoid inotropes that worsen contractility (more below).

	
Hemodynamic Support if Shock: About 10% of Takotsubo patients develop cardiogenic shock. If blood pressure is low and perfusion poor (without LVOTO), use inotropic support such as Dobutamine or Dopamine to improve contractility. Dobutamine infusion (e.g. 2.5–10 μg/kg/min) can boost cardiac output, but watch for arrhythmias. Often vasopressors like norepinephrine are also needed if hypotension is severe (target MAP ~65). Important: If there is significant LV outflow tract obstruction (which can be seen on echo as a gradient, often accompanied by systolic anterior motion of the mitral valve), standard inotropes can worsen the situation by increasing contractility and the obstruction. In such cases, avoid dobutamine – instead, use pure vasopressors like Phenylephrine to raise afterload and reduce the LVOTO gradient, and consider a beta-blocker to reduce contractility and obstruction. This scenario is similar to managing obstructive HOCM physiology. Essentially, for cardiogenic shock without LVOTO, inotropes/vasopressors as needed; for shock with LVOTO, use vasopressor + beta blockade and avoid inotropes. If shock is refractory, mechanical support (IABP or Impella, or VA-ECMO) can be considered; IABP can augment coronary perfusion and reduce afterload, which may benefit these patients (except those with severe aortic regurgitation or LVOTO where IABP is relatively contraindicated).

	
Monitor and Prevent Complications: Continuous telemetry is required – arrhythmias such as VT/VF can occur in Takotsubo. Treat arrhythmias per ACLS (defibrillate VF, etc.). Temporary pacing for high-grade AV block if needed (though rare in Takotsubo). Thrombosis risk: the akinetic apex can lead to LV apical thrombus formation in a few percent of patients, which can embolize (causing stroke or limb ischemia). If echo or MRI shows an LV thrombus, start anticoagulation (heparin bridging to warfarin, or DOAC if appropriate). Even without a seen thrombus, if the EF is very low and apex severely akinetic, some clinicians preemptively anticoagulate for a short period.

	
Supportive Medications: Treat Takotsubo similar to other acute systolic heart failure once ACS is excluded. ACE inhibitors (e.g. lisinopril) are commonly started if blood pressure tolerates, to reduce afterload and possibly aid recovery. Beta-blockers: often given acutely and continued at least short-term (3–6 months) in the absence of shock, based on the hypothesis they mitigate adrenergic stress. (Some data suggests that beta-blockers may not actually prevent recurrence, but they are frequently used, especially if any LVOTO). Ensure adequate analgesia and anxiolysis – since stress is a factor, comforting the patient and treating pain or anxiety (e.g. with low-dose morphine or benzodiazepines if needed) is reasonable. If emotional stress triggered it, involve supportive counseling even acutely if appropriate (for example, calming a grieving patient).

	
Course and Recovery: Typically, LV function begins improving within days. Unlike true MI, the myocardium isn’t necrotic, just stunned, so recovery is the rule. Serial echos over the next days to weeks will show improvement, often normalization of EF by 1–4 weeks. During that time, continue ACEi/ARB and beta-blocker. After ~3 months, if EF is fully recovered, some clinicians will discontinue these medications (especially if blood pressure is low), though others continue them long-term. There’s no consensus; however, short-term treatment (3–6 months) is advised. If EF remains reduced, then standard heart failure therapy should be continued long-term. Recurrence of Takotsubo happens in ~10% of patients over several years, so patients should be educated on stress management. There is no proven prophylactic therapy to prevent recurrence (beta-blockers were thought to help but evidence is weak).
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