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Patent ductus arteriosus 

‒ Patent ductus arteriosus is an abnormal communication between the descending aorta and 

pulmonary artery. 

‒ It is associated with birth at high altitudes and maternal rubella infection. 

‒ Exam will reveal a hyperdynamic left ventricle and a machinery type of murmur at the left upper 

sternal border. 

‒ Chest-x ray will show increased vascular markings. The main pulmonary artery will be enlarged. 

‒ ECHO is diagnostic.   

 

 

Congenital cyanotic heart defect 

‒ Infants with a congenital heart defect that is causing cyanosis such as pulmonary atresia, tricuspid 

atresia, or Tetralogy of Fallot, they require ductus arteriosus patency in order to provide 

pulmonary flow. Prostaglandin E1 is a vasodilator used to prevent closure of ductus arteriosus in 

such infants, to increase or maintain pulmonary blood flow and improve oxygenation until 

definitive surgery can be performed. 
 

‒ Indomethacin is a potent prostaglandin inhibitor that would close the infant’s ductus arteriosus, 

decreasing the pulmonary perfusion causing progressive hypoxia and metabolic acidosis. 

 

 

Aortic rupture 
‒ The most common vascular injury following blunt thoracic trauma is aortic rupture.  

‒ The possibility of aortic disruption must be considered in every victim of severe deceleration injury. 

‒ The aortic rupture is usually partial and the most common site are the ascending aorta just above the 

aortic valve and just distal to the proximal left subclavian artery. 

‒ Clinical signs can include hypertension in the upper extremities due to pseudocoartication, and 

normo- or hypotension in the lower extremities and weak, hoarse voice due to pressure on the 

recurrent laryngeal nerve by periaortic hematoma (unilateral vocal cord paralysis). 

‒ Chest x-ray, which may show mediastinal widening, blurring of the aortic knob, depressed left 

main stem bronchus, left pleural effusion, deviation of nasogastric tube, and an apical cap. 

‒ Suspicion must be high for this injury and the next test it to obtain a spiral CT scan of the chest. 

Another option in an unstable patient is to obtain an ECHO. 

‒ Once diagnosed, surgery is the treatment. Paraplegia is the most feared complication of surgery. 
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Pleuritic chest pain 

‒ One common cause of pleuritic chest pain is pulmonary embolism with subsequent minor or 

massive pulmonary infarction. 

‒ Pulmonary embolism is a common cause of pleuritic chest pain. It should be high in the differential 

diagnosis of a young person presenting with pleuritic chest pain, tachycardia, and dyspnea 

particularly if the patient is taking an OCP. The diagnostic test of choice is helical CT of the chest 

with IV contrast. 

‒ Other causes of pleuritic chest pain includes; pneumonia, pneumothorax, collagen vascular disease, 

pericarditis (relived by leaning forward), viral pleuritis and radiation pleuritis. 

 

 

Dilated cardiomyopathy 
‒ A history of recent upper respiratory tract infection followed by sudden onset of cardiac failure in an 

otherwise healthy patient is suggestive of dilated cardiomyopathy, most likely secondary to acute 

viral myocarditis (most commonly Coxsackie B infection). 

‒ ECHO shows dilated ventricles with diffuse hypokinesia resulting in low ejection fraction (systolic 

dysfunction). 

 

 

Concentric vs. Eccentric hypertrophy of the heart 
‒ Concentric hypertrophy of the heart is seen following chronic pressure overload, as seen in valvular 

aortic stenosis and untreated hypertension. 

‒ Eccentric hypertrophy of the heart is seen following chronic volume overload, as seen in valvular 

regurgitation. 

 

 

Atrial flutter 

‒ Atrial flutter is the result of a re-entrant rhythm within the atria. 

‒ Classic symptoms include palpitations, chest pain, shortness of breath and lightheadedness. 

‒ EKG feature: 'saw tooth' pattern of atrial impulses. 

‒ In atrial flutter, the ventricular rate is determined by AV node conduction. A 2:1 (most common), 

3:1, or 4:1 heart block is often seen. Variable conduction of atrial impulses (e.g. from 2:1 to 6:1), 

suggesting variable AV conduction. 
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‒ Atrial flutter with unstable hemodynamics is best treated with cardioversion. Acute atrial stable 

hemodynamics can be treated with cardioversion or can be managed with rate control. Chronic 

stable atrial flutter is best treated with rate control, which is best achieved with either calcium 

channel blockers or beta-blockers. 

 

 

Aortic dissection 

‒ Aortic dissection presents as sudden, tearing chest pain that radiates to the back. 

‒ Leg weakness can occur if the dissection progresses to involve the arteries feeding the spinal cord. 

‒ Check blood pressure in both arms and auscultate for aortic regurge (early decrescendo diastolic 

murmur at the left sternal border).  

‒ Mediastinal widening is often, though NOT always, seen on chest X-ray. 

‒ Normal EKG. 

‒ Transesophageal echocardiography is the preferred diagnostic tool. 

‒ Before performing TEE, hypertension should be controlled by intravenous labetalol. 

‒ Type A dissections involve the ascending aorta and are treated with medical therapy and surgery. 

‒ Type B dissections involve the descending aorta and are treated with medical therapy only. 

‒ Intravenous labetalol (beta-blocker) is the most appropriate intervention for acute aortic dissection. 

 
 

‒ Chest pain that is reproducible with palpitation suggests a musculoskeletal etiology. 

 

 

Restrictive cardiomyopathy 
‒ It may be caused by infiltrative disease (sarcoidosis, amyloidosis), storage disease 

(hemochromatosis), Endomyocardial fibrosis or idiopathic.  

‒ Echocardiography usually shows a symmetrically thickened ventricle wall, normal or slightly 

reduced left ventricle size and normal or near normal systolic function, the appearance of 'speckled 

pattern' suggests the diagnosis of cardiac amyloidosis. 

‒ Treatment for most causes of restrictive cardiomyopathy is ineffective and discouraging except for 

Hemochromatosis. Early identification of hemochromatosis and treatment can reserve the cardiac 

function. Phlebotomy and iron chelation therapy with subcutaneous deferoxamine may result in 

substantial improvement in most cases of Hemochromatosis if these measures are implemented 

early, before cellular damage becomes irreversible. 
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Prolonged, tachysystolic atrial fibrillation 

‒ ECG does not reveal P waves. 

‒ Prolonged, tachysystolic atrial fibrillation causes significant left ventricular (LV) dilation and a 

depressed ejection fraction. 

‒ LV dysfunction results from tachycardia, neurohumoral activation, absence of an atrial 'kick' (that 

accounts for up to 25% of LV end-diastolic volume), and atrial-ventricular desynchronization. 

‒ Controlling the rhythm or rate in patients with prolonged tachysystolic atrial fibrillation usually 

improves the LV function significantly, sometimes even dramatically. 

 

 

Hypertension 
‒ Lifestyle modification with weight loss, diet change and exercise can be used as a first line therapy 

for hypertension. 

‒ A thiazides such as hydrochlorothiazide is the first-line pharmacologic agent for management of 

hypertension in a patient without significant co-morbidities. 

‒ ACE inhibitors are the first line agent for management of hypertension in patients with Diabetes, 

chronic kidney disease, and CHF. 

‒ Beta blockers such as atenolol are the first line agents for management of hypertension in patients 

with angina, low ejection fraction, or post MI. 

‒ Calcium channel blockers such as Amlodipine (peripherally acting Ca channel blocker) are 

preferred as the first line agent for management of hypertension in patients with significant 

peripheral vascular disease (e.g. intermittent claudication, lower limb pain while walking, 

diminished pulses in the lower limb, etc.). 

‒ Hydralazine should not be used as a first-line therapy for hypertension because it requires up to four 

times daily dosing (may be used in pregnancy, but labetelol or alpha methyldopa is better) 

 

 

CK-MB vs. Troponin T 

‒ Troponin T is the most sensitive marker for cardiac injury, it takes up to 10 days to return to normal 

after myocardial infarction. 

‒ CK-MB is the most useful lab test in assessing for coronary re-occlusion after an MI because it 

typically returns to normal levels within 1-2days. 
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Dipyridamole stress test 

‒ Dipyridamole (persantine) and adenosine are coronary vasodilators. 

‒ Infusion of these substances in patients without coronary artery disease, increases coronary blood 

flow three to five times above the baseline levels. 

‒ However, in patients with coronary artery disease, the diseased vessels distal to the obstruction are 

already maximally dilated, and their ability to increase myocardial perfusion is limited; therefore, 

redistribution of coronary blood flow to 'non-diseased' areas occurs, and the perfusion of 'diseased' 

segments diminishes. 

‒ This phenomenon demonstrated by dipyridamole is called coronary steal and is used to diagnose 

ischemic heart disease.  
 

Note: Dipyridamole is a potent antiplatelet aggregate. 

 

 

Hypertrophic cardiomyopathy 

‒ Hypertrophic cardiomyopathy is inherited in an autosomal dominant pattern (chromosome 14). 

‒ It is more common in younger patients especially African-Americans. 

‒ Ejection-type systolic murmur at the left lower sternal border that decreases with an increase in 

preload (e.g. squatting) is classic for hypertrophic cardiomyopathy [this is in contrast to most 

murmurs, which are typically are more severe with increased preload]. 

‒ ↓ Preload (valsalva) → ↓ ventricular volume → ↑ degree of obstruction → ↑ murmur (& vice versa) 

‒ The first line of medical therapy is either β-blockers or a cardiac acting calcium channel blocker 

such as diltiazem since they promote diastolic relaxation. 

 

 

Mortality in patients with CHF 

‒ ACE inhibitors have been shown in multiple studies to improve survival in patients with CHF. 

‒ Other commonly used medications with a mortality benefit in CHF include β-blockers, Angiotensin 

II receptors blockers, and spironolactone. 
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Vascular ring 

‒ In vascular ring anomaly, the trachea and esophagus are completely encircled by the aortic arch and 

its branches. 

‒ Noisy breathing is noted in the first few weeks of life. 

‒ Vascular rings can compress the trachea and leads to stridor, wheezing, and shortness of breath 

shortly after birth. They are often misdiagnosed as reactive airway disease. 

‒ Esophageal symptoms such as choking, vomiting or dysphagia occur in older infants and children 

(not in young infants). 

‒ Treatment of significant compression is surgery. 

 

 

Ventricular fibrillation 

‒ In the case of witnessed arrests of < 5 minutes duration, defibrillation should be performed 

immediately. 

‒ In un-witnessed arrest or witnessed arrest occurring > 5 minutes before arrival of the defibrillator, a 

cycle of CPR should precede defibrillation. 

‒ Lidocaine may be used in patients who remain in cardiac arrest after 3 shocks. 

 

 

Situational syncope 

‒ Situational syncope should be considered in the differential diagnosis of syncopal episodes. The 

typical scenario would include a middle age or older male, who loses his consciousness immediately 

after urination, or a man who loses his consciousness during coughing fits. 

‒ The pathophysiologic mechanism underlying the situational syncope includes autonomic 

dysregulation, which can be partially explained by straining and rapid bladder emptying. 

Cardioinhibitory and/or vasodepressor mechanisms may be involved. 

 

 

Jervell-Lange-Nielson syndrome 

‒ Jervell-Lange-Nielson syndrome is an autosomal recessive disease characterized by congenital 

deafness and QT interval prolongation on EKG caused by molecular defects in ion channels. 

‒ QT interval prolongation predisposes patients with this syndrome to a particular type of ventricular 

tachycardia called torsades de pointes. 

6 
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‒ Torsades de pointes cause syncopal episodes (without following disorientation) and sudden death. 

‒ If the patient is asymptomatic or does not have a clearly documented syncope, beta-blocker like 

propranolol alone is sufficient. 

‒ If the patient is symptomatic or has a documented episode of syncope, the treatment will be beta-

blocker plus a DDD pacemaker.  

 

 

Heat stroke    ***Extremely important for USMLE exam 

‒ Heat stroke is a severe, life threatening and catastrophic medical emergency due to failure of 

thermoregulatory center leading to severe hyperthermia with body temperature generally greater 

than 40.5 C (105 F). 

‒ Heat stroke is of two varieties:   

• Non exertional heat stoke that occurs in individuals with chronic medical condition that can impair 

the thermoregulation like cardiovascular disease, neurological or psychiatric disorders, certain 

drugs like Anticholinergic, antihistaminic etc. 

• Exertional heat stroke, which is generally seen in young healthy individuals who engage in heavy 

exercise in presence of high external temperature and humidity.  
 

‒ Dehydration is common in heat stroke, and is manifested by hot, dry skin and hypotension. 

‒ Tachycardia, tachypnea, and hemoconcentration are all signs consistent with dehydration. 

‒ Hyperthermia in heat stroke disrupts enzymatic activity is producing multisystem tissue damage and 

organ dysfunction. 

‒ Seizures, altered mental status, acute respiratory distress syndrome (ARDS) [scattered rales on 

exam], disseminated intravascular coagulation (DIC) [low platelets and prolonged PT/PTT], 

hepatic/renal failure and psychiatric symptoms may occur. 
 

‒ Rapid cooling of the patent is the cornerstone of therapy of heat stroke. It should be done in 

adjunction of stabilizing treatment. Evaporation cooling is the modality of choice as it is safe, 

quick, effective and non invasive. Patient's naked body is sprinkled with mist of cold water, while 

air is circulated with fans.  
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Heat exhaustion 

‒ Heat exhaustion, also known as heat prostration is a syndrome characterized by volume 

depletion under the conditions of heat stress. 

‒ It can be distinguished from heat stroke by T < 40 C and lack of severe CNS symptoms. 

‒ Heat exhaustion is characterized by variable and nonspecific clinical features like weakness, fatigue, 

impaired judgment, vertigo, nausea, vomiting, frontal headache and muscle cramps. 

‒ Physical examination is characteristic of orthostatic hypotension, profuse sweating and moderately 

high body temperature (usually less than 40 C). 

‒ If untreated heat exhaustion can progress to heat stroke.  

 

 

ACLS 

‒ Any patient in cardiac arrest with a non-shockable rhythm (anything other than VF/VT) should 

immediately receive CPR including chest compressions, establishments of a definitive airway and 

ventilation with 100% oxygen. IV access should also be established. 

 

Neurocardiogenic syncope 

‒ Neurocardiogenic syncope is the most common cause of syncope (fainting). 

‒ This is also known as neurally mediated or vasovagal syncope. 

‒ It is frequently occurs in response to stress, pain, and certain bodily actions (e.g. urination). 

‒ It is particularly common in young women. 

‒ It occurs due to excessive vagal tone and is characterized by nausea, diaphoresis, tachycardia, 

pallor and felling of warmth spreading over the body immediately before passing out. 

‒ Upright tilt table testing may be indicated to confirm the diagnosis if the syncope is recurrent 

syncope. 

 

 

Ventricular free wall rupture 

‒ Rupture of the ventricular free wall can occur during remodeling of the transmural infarcts with a 

peak incidence 3–7 days after anterior wall infarction. 

‒ Acute decompansation and PEA secondary to rapid development of tamponade is typical. 

‒ Rapid diagnosis and Pericardiocentesis is needed to save the patient’s life. 
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‒ Interventricular wall rupture causes a VSD (development of a new holosystolic murmur). 
 

‒ Papillary muscle rupture can cause hypotension secondary to severe acute mitral regurgitation 

(new onset of holosystolic murmur at the apex). 
 

‒ Ventricular aneurysm presents with akinesis of the involved portion of the left ventricular wall, 

ventricular arrhythmias, and systemic embolization. 

 

 

Limb ischemia from AF 

‒ Classically patients with limb ischemia presents with some or all of the “five Ps”: pain, pulslesness, 

pallor, paresthesias and paralysis. 

‒ Anticoagulation with warfarin is the most effective way to decrease the risk of embolic phenomena 

in patients with AF. 

 

 

Constrictive pericarditis 

‒ Constrictive pericarditis results from obliteration of pericardial space and fibrosis of pericardium 

following an acute fibrinous or serofibrinous pericarditis or chronic pericardial effusion.  

‒ Tuberculosis is the most common cause of constrictive pericarditis, in immigrant population. 

‒ Some other causes of constrictive pericarditis are idiopathic (42% in USA), post radiotherapy (31% 

in USA), post surgical (11%), connective tissue disorders, neoplasm, uremia, sarcoidosis, etc. 
  
‒ Constrictive pericarditis will lead to inability of ventricle to fill properly during diastole and would 

further cause the signs and symptoms of decreased cardiac output (fatigue, muscle wasting etc) and 

/or signs and symptoms of venous overload like elevated JVP, dyspnea, ascites, positive Kussmaul's 

sign (inspiratory increase in the jugular venous pressure), pedal edema, tender hepatomegaly etc. 

‒ Constrictive pericarditis should be considered in patients with unexplained elevation of JVP and 

history of predisposing condition. 
 

‒ The apical impulse is not easily palpable in constrictive pericarditis. 

‒ Sharp 'x' and 'y' descent on central venous tracing is characteristic of constrictive pericarditis as is 

the presence of pericardial knock (early third heart sound heard after S2). 

‒ Finding of pericardial calcifications on the chest X-ray is an important clue. 

‒ CT scan usually shows increased thickness of the pericardium. 
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Cardiogenic pulmonary edema 

‒ Nitroglycerin (NTG), either IV, sublingual, or topical relives dyspnea and tachycardia associated 

with cardiogenic pulmonary edema by rapidly reducing preload (quicker than morphine and loop 

diuretics). NTG should be used cautiously in patients with hypotension. 

‒ Pulmonary capillary wedge pressure is the most important differentiating point between ARDS and 

cardiogenic pulmonary edema. 

‒ PCWP in cardiogenic pulmonary edema is greater than 18 mmHg. 

‒ PCWP in ARDS is normal (usually less than 15 mmHg). 

 

 

ARDS “Non-cardiogenic pulmonary edema” 
‒ ARDS results from diffuse inflammatory injury to the alveoli of lungs. Inflammatory mediators are 

released as a result of local or distant tissue injury. Neutrophils recruited to the lungs become 

activated and release proteases and free oxygen radicals which damage alveolar endothelial and 

epithelial cells. Alveolar capillary permeability increases and protein is released into alveoli 

increasing osmotic pressure in alveoli and as a result, free water is also dragged into the alveoli.  

‒ Accumulation of protein rich fluid in alveoli as a result of diffuse alveolar damage makes the lungs 

stiff and they become less distensible or compliant. 

‒ Alveolar-arterial PO2 difference is widened in cases of ARDS and hypoxemia occurs as a result. It 

occurs largely due to ventilation-perfusion mismatch. 

‒ Pulmonary hypertension is very common in ARDS and it occurs as a result of hypoxemic 

vasoconstriction of pulmonary vasculature.   

‒  Criteria for ARDS diagnosis is:  

1) A pulmonary capillary wedge pressure less than 18 mmHg. 

2) PaO2 to FiO2 ratio of 200 mmHg or less, regardless of the level of PEEP. 

3) Diffuse, bilateral infiltrates on chest-X ray. 
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Ventricular tachycardia 

‒ Ventricular tachycardia (regular, wide complex tachycardia) in the presence of a stable blood 

pressure does not warrant cardioversion. The best treatment is loading with lidocaine or amiodarone 

(drug of choice). Either of these 2 agents will aid in the conversion to normal sinus rhythm. 

‒ Cardioversion is an excellent option for sustained ventricular tachycardia with hemodynamic 

compromise. 

‒ When someone is having recurrent VT, first thing to do after stabilizing the patient is to search for 

underlying cause. Most likely, an electrolyte imbalance.  

 

 

Supraventricular tachycardia (SVT) 
‒ Classic supraventricular tachycardia (look at the narrow complex QRS). 

‒ SVT is usually recognized by a HR of >140/min, regular, loss of 'P' waves and narrow QRS. 

‒ If the patient is hemodynamically unstable, electrical cardioversion should be performed 

immediately. 

‒ However, if the patient is stable, vagal maneuvers (carotid massage) should be attempted initially. 

If these maneuvers fail to covert him to normal sinus rhythm, IV adenosine push is the drug of 

choice. 

 

 

Torsades de pointes 

‒ Torsades de pointes is also termed polymorphic ventricular tachycardia. 

‒ It is a very rapid VT, characterized by a gradually changing QRS morphology. 

‒ It is often self-terminating but may degenerate into frank ventricular tachycardia. 

‒ The majority of these patients have prolonged QT interval during sinus rhythm. 

‒ It is important to recognize this arrhythmia, both because of its life threatening potential and because 

of specific modalities of therapy, which it requires. 

‒ The most common offending agent, which causes Torsades, is Quinidine. Other drugs include 

procainamide, tricyclics and disopyramide. 

‒ In the acute setting magnesium replacement is the cornerstone of the treatment. 
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Atrial premature beat 

‒ An atrial premature beat results from the premature activation of the atria that originates from a site 

other than the SA node. EKG shows an early P wave. 

‒ Atrial premature beats may be present with underlying heart disease or may even be present in the 

absence of any underlying heart disease (e.g. anxiety, hypoxia, caffeine, or electrolyte abnormalities) 

‒ They are usually asymptomatic or can cause palpitations. 

‒ They may be single or may be seen in the pattern of bigeminy. 

‒ Occasionally they may result in supraventricular or less commonly ventricular arrhythmias. 
 

‒ Premature beats are benign and neither require any follow up nor treatment.  
 

‒ Treatment is required only when the patient with atrial premature contraction has disturbing 

palpitations or supraventricular tachycardia with beta-blockers or calcium channel blockers. 
 

‒ Tobacco and alcohol are reversible risk factors for the development of atrial premature beats. 

‒ Precipitating factors like tobacco, alcohol, or adrenergic agonists need to be identified and corrected 

before opting for pharmacological therapy. 

 

 

Pulmonary embolism 
‒ Suspect pulmonary embolism in any patient who presents with sudden onset of shortness of breath, 

pleuritic chest pain, normal lung exam, hypoxic, and have tachypnea, tachycardia and hypotension. 

Pulmonary vascular disease includes PE. 

‒ Patients with suspected pulmonary embolism should have a chest-x ray and ABG, followed by EKG 

and V/Q scan. 

‒ While there are suggestive X-ray findings, the chest x-ray is normal in most cases. 

‒ The most typical findings of a pulmonary embolism on arterial blood gas sampling are hypoxemia 

and hypocarbia. 

‒ The most common EKG finding is sinus tachycardia (classic ECG pattern of S1Q3T3 is not a very 

common feature of pulmonary embolism). 

‒ If ventilation/perfusion scan is inconclusive in patients undergoing diagnostic work-up for 

pulmonary thromboembolism, order venous ultrasonography to reveal DVT or CT angiogram. 

‒ Although considered the 'gold standard,' pulmonary angiography, an invasive procedure is 

employed if venous ultrasonography or CT angiogram is negative. Chest CT angiogram is also 

frequently used in indeterminate cases of pulmonary embolism, but the problem with CT angiogram 
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is that it can diagnose only large emboli. Small emboli can be easily missed.   
 

‒ Deep venous thrombosis is not a clinical diagnosis and therefore all suspected cases of DVT should 

be evaluated with noninvasive testing and the test of choice for this purpose is compression 

ultrasonography. 
 

‒ When an acute pulmonary embolus occurs with hemodynamic compromise, the best treatment is 

fibrinolytic therapy. But, if the patient has contraindications to the use of fibrinolytic therapy, an 

embolectomy is the treatment of choice. 

‒ If there is hemodynamic compromise and the clot is situated in the main pulmonary artery, the best 

treatment option is to perform a pulmonary embolectomy. 

‒ Even after an embolectomy, the patient may require warfarin (coumadin) for a few months.  

 

 

Right ventricular infarction management 
‒ Right ventricular infarction occurs in more than 30% of cases of inferior wall MI (ST elevation in 

II, III, and aVF leads). 

‒ RV infarction presents with clear lung fields, jugular venous distension, and hypotension. 

‒ The first step in the treatment of right ventricular MI is generally IV fluids resuscitation to 

increase the RV stroke volume and enhance left ventricular filling. 

‒ Nitrates are contraindicated in the setting of right ventricular wall infarction, aortic stenosis, or 

recent phosphodiesterase inhibitor use (sildenafil “Viagra”) as nitrates will reduce preload and 

exacerbate rather than improve symptoms. 

‒ In cases of RV MI complicated by bradycardia, temporary pacing is used to optimize RV output. 

 

 

Abdominal aortic aneurysm (AAA) 

‒ AAA classically presents with a pulsatile abdominal mass. 

‒ Smoking cessation is the intervention with the greatest likelihood of slowing AAA progression. 

‒ Hypertension in patients with AAA should be treated with beta-blockers. 

‒ The study of choice for diagnosis and follow-up of abdominal aortic aneurysms is an abdominal 

ultrasound. 

‒ Indications of surgery in patients with AAA include: diameter > 5 cm, presence of symptoms, or 

rapid rate of growth. 
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‒ After an AAA repair, diarrhea with blood in the stools should raise the suspicion of ischemic colitis. 

If the CT scan is inconclusive a sigmoidoscopy/colonoscopy is recommended. 

 

 

Evaluation of Angina 

‒ Coronary angiography is considered as the gold standard for diagnosis; however, it is invasive and 

expensive procedure. 

‒ Exercise EKG testing is the most commonly test for evaluating patients with stable angina. 

Medications that should be withheld prior to testing include anti-ischemic medications, digoxin, 

and medications that slow the heart (e.g. beta-blocker). 

 

 

Septic shock   ***Please try to understand these concepts. They are heavily tested in board exams. 

‒ Septic shock is a form of distributive shock that results from decreased systemic vascular resistance 

due to significant vasodilatation. 

‒ The hyperdynamic type of septic shock is characterized by: 

1) An elevated cardiac output 

2) Low systemic vascular resistance, right atrial pressure and pulmonary capillary wedge pressure, 

3) A frequently normal mixed venous oxygen concentration. 

‒ Hyperdynamic circulation can be observed during septic shock, leading to an elevated cardiac 

output. 

‒ Normal Mixed venous oxygen concentration (MVo2) can be observed in patients with septic shock, 

and results from hyperdynamic circulation and improper distribution of the cardiac output. It is not 

indicative of normal tissue perfusion in this case! 

‒ Decreased PCWP “N = 15 mmHg” (that reflects decreased left atrial pressure) indicates low left 

ventricular preload, and therefore helps to rule out cardiogenic shock. 

 

‒ Other forms of distributive shock, such as neurogenic shock and hypovolemic shock, are typically 

accompanied by a low MVo2 due to increased oxygen extraction by hypoperfused tissues. Low left 

ventricular preload is also characteristic for volume depletion or intravascular fluid redistribution.   
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Cardiogenic shock   ***Extremely high yield question for USMLE!!! 

‒ A depressed CO combined with an elevated PCWP (an indicator of left atrial pressure, and most of 

the times left ventricular end diastolic pressure) is indicative of left ventricular failure. 

‒ SVR is elevated as a result of neurohumoral activation (sympathetic hyperactivity, renin-angiotensin 

system activation) that is intended to preserve cardiac output and maintain tissue perfusion at an 

acceptable level. 
 

‒ Elevated PCWP is also observed in patients with volume overload, but CO is not decreased (it will 

be increased) in these patients, and SVR is not usually increased. 

‒ Depressed PCWP is characteristic for patients with absolute or relative hypovolemia that can result 

from blood loss or intravascular volume redistribution; decreased left ventricular end diastolic 

pressure (decreased preload) is the cause of hypotension and shock in these patients.   

 

 

Occlusion of the right coronary artery   ***Extremely high yield question for USMLE!!! 

‒ ST elevation in the inferior leads (II, III, and aVF) suggesting inferior wall myocardial infarction. 

‒ Inferior wall myocardial infarction results from the occlusion of either the right coronary artery or 

the left circumflex artery. 

‒ In most studies with acute inferior myocardial infarction, the culprit lesion was in the right coronary 

artery than in the left circumflex artery. 

‒ Also, remember that in patients with inferior myocardial infarction who have right ventricular 

infarction, the culprit artery virtually always is the right coronary artery.  

‒ Bradycardia and hypotension suggesting involvement of SA node and right ventricle. 

 

 

Cocaine abuse 

‒ Cocaine inhibits catecholamines reuptake from neuronal synapses, and therefore sympathomimetic. 

‒ In some, cocaine-induced vasospasm can be so severe as to cause myocardial ischemia and /or 

infarction. 

‒ Cocaine and amphetamine intoxication present in a similar manner, but psychosis is more 

commonly associated with amphetamine use. Common symptoms of stimulant intoxication include 

dilated pupils, hypertension (autonomic instability), and tachycardia. 

‒ Pupillary dilatation and blood at the external nares in patients with chest pain can be a clue to 

cocaine-induced vasospasm. 
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‒ Cocaine induced myocardial ischemia (non ST elevation and negative CK-MB & troponin) are 

treated with benzodiazepines (e.g. diazepam), nitrates, and aspirin 
 

‒ Cocaine induced ST elevation myocardial infarction (STEMIs) are treated the same as classic 

STEMIs, with PTCA or thrombolysis.  
 

‒ Beta blockers should be avoided as they may aggravate the cocaine mediated vasoconstriction. 

 

 

Peri- and Post-operative mortality 

‒ Administration of a beta-adrenergic receptor antagonist before, during and after surgery in at-risk 

patients significantly lowers the incidence of perioperative myocardial ischemic events. 

‒ Beta-blockers exert this cardio-protective effect by decreasing cardiac work and causing a resultant 

decrease in myocardial oxygen demand. 

 

 

‒ Total abstinence from alcohol is the mainstay of alcoholic dilated cardiomyopathy management 

and it may reverse this condition if it is employed earlier in the course of the disease. 

 

 

Pulsus paradoxus 

‒ Pulsus paradoxus is defined as greater than 10 mmHg fall of the systolic blood pressure during 

inspiration. 

 
 

‒ This physiologic drop is the result of increased venous return to the right heart during inspiration, 

which impedes left ventricular filling and thus causing drop in systolic pressure. 

‒ It is seen in some forms of cardiac disease (tamponade, pericardial effusion) and pulmonary disease 

(tension pneumothorax, severe asthma). 

6 
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Widened mediastinum 

‒ Causes of widened mediastinum on chest x-ray include aortic dissection, mediastinal mass,  

mediastinal hemorrhage, esophageal rupture, SVC syndrome, and anthrax exposure. 

‒ SVC syndrome typically presents with dyspnea and facial swelling 

 

 

Cushing’s syndrome 

‒ Cushing’s syndrome is an important cause of secondary hypertension. 

‒ Cushing’s syndrome may result from adrenal cortical hyperplasia, ACTH-producing pituitary 

adenoma (Cushing’s disease), ectopic ACTH, or from administration of exogenous steroids. 

‒ In addition to hypertension, hypokalemia, high systemic cortisol concentrations cause 

hyperglycemia, proximal muscle weakness, central adiposity, thinning of the skin, weight gain, 

and psychiatric problems (e.g. sleep disturbances, depression, and psychosis). 

 

 

Hyperparathyroidism 
‒ Hyperparathyroidism is an uncommon cause of secondary hypertension. 

‒ Asymptomatic hypercalcemia in a hypertensive patient should raise suspicion for this condition. 

‒ The presence of “stones (kidney), bones (hypercalcemia), groans (constipation), and psychiatric 

overtones (depression/fatigue/psychosis)” should raise suspicion for hyperparathyroidism. 

 

 

Peripheral vascular disease 
‒ Patients with peripheral vascular disease typically have the risk factors to those for heart disease and 

present with claudication, impotence, and skin changes. 

‒ The degree of vascular insufficiency and the severity of the disease is best assessed with ankle-

brachial pressure index (ABI or ABPI). This test is done by determining the ratio of ankle to 

brachial systolic blood pressure. The normal value is 1; numbers that approach 0 are associated with 

more advanced disease. 

 

 

 

 

7
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Pathophysiology and treatment of hypertension 

‒ Rennin-angiotensin-aldosterone system is of critical importance in understanding hypertension. 

‒ Rennin is produced in the juxtaglomerular cells of the kidney in response to hypoperfusion. 

‒ Rennin cleaves angiotensinogen into angiotensin I. 

‒ Angiotensin I is converted into angiotensin II by angiotensin converting enzyme (ACE) in the lung. 

‒ Angiotensin II is a potent vasoconistrictor and promotes vasopressin (ADH) release from the 

pituitary and aldosterone production in the adrenal cortex. 

‒ Aldosterone acts on the distal convoluted tubules and collecting ducts to promote sodium and water 

resorption from the kidneys. 

‒ The net result of activation of this system is an increase in blood pressure, total body sodium, total 

body water, and blood volume. 

 

‒ Direct rennin inhibitor increases natriuresis, decreases serum angiotensin II, and decreases 

aldosterone production. 
 

‒ Angiotensin receptor blockers (ARBs) prevent angiotensin II from acting on angiotensin receptors. 
 

‒ Loop diuretics induce natriuresis only. 
 

‒ Alpha-adrenergic blockers are direct vasodilators used to treat hypertension. 

 

 

Renal artery stenosis 

‒ The presence of a systolic-diastolic abdominal bruit in a patient with hypertension and 

atherosclerosis is strongly suggestive of renal artery stenosis. 

‒ Abdominal bruits are quite common in young people affecting up to 30% of patients without HTN. 

 

 

MI with pulmonary edema 
‒ Diuretics are necessary adjunct to the treatment of MI if pulmonary edema is present. 

‒ Beta-blockers are a standard therapy in MI, but should be avoided in this scenario as they can 

worsen acute heart failure. 
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Subacute bacterial infective endocarditis (SABE) 

‒ Subacute bacterial infective endocarditis is usually seen in patients with damaged valves. 

‒ SABE presents with progressive fatigue and a chronic waxing and waning low-grade fever. 

‒ Strep viridans is the most frequent case of infective endocarditis in patients with damaged heart 

valves (highly susceptible to penicillin and well treated with IV penicillin G or IV ceftriaxone). 
 

‒ Staph aureus is major cause of acute infective endocarditis in IV drug abusers. 

‒ Staph. Epidermidis is the most frequent cause of infective endocarditis in patients with prosthetic 

valves. 
 

‒ Empirical intravenous broad-spectrum antibiotic (e.g. vancomycin & gentamicin) should be given 

till blood culture results appear. 

‒ Once the specific causative bacterium responsible for endocarditis is identified, the antibiotic 

coverage can be narrowed from empiric to specific. 

 

 

Aortic regurgitation (AR) 

‒ In USA, aortic root dilatation and bicuspid aortic valve are the most common causes of AR. 

‒ AR causes widening of the pulse pressure (systolic – diastolic blood pressure). 

‒ A wide pulse pressure causes a “water hammer pulse”, which many patients experience as 

pounding heartbeat. 

‒ Lying flat or turning to the left brings the heart closer to the chest wall and make the patient more 

aware of the forceful heartbeat. 

 

 

Sustained handgrip 

‒ Handgrip is typically used to differentiate between the murmurs of aortic stenosis and mitral regurge 

‒ Sustained handgrip → ↑ systemic vascular resistance → ↑ afterload → ↑ ventricular volume → ↓ 

outflow obstruction. 

‒ Thus, sustained handgrip →  ↑ mitral regurge murmur and ↓ aortic stenosis murmur. 
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Dialysis (renal replacement therapy) in end stage renal disease 

Absolute indications 

1) Fluid overload not responsive to medical treatment. 

2) Hyperkalemia not responsive to medical management. 

3) Uremic pericarditis. 

4) Refractory metabolic acidosis. 

5) Uremic seizure and coma. 

 

Relative indications 

1) Glomerular filtration rate < 10 ml/min (< 15 ml/min in diabetics). 

2) Serum creatinine > 8 mg/dL (> 6 mg/dL in diabetics). 

3) Severe uremic symptoms (Uremic seizure and coma is an indication of immediate dialysis). 

 

Contraindications 

1) Debilitating chronic disease. 

2) Severe irreversible dementia.  

 

Note: Indication of renal replacement therapy is not strictly based on serum creatinine or BUN levels. 

 

 

Viral infection 

‒ In an otherwise young healthy patient who develops CHF, myocarditis should be considered high on 

the differential diagnosis. 

‒ Viral infection, especially with Coxsackie B virus, is the most common cause. 

‒ Patients often, though not always, have preceding viral-type symptoms. 

 

 

Marfan’s syndrome 

‒ Aortic dissection is the most dangerous complication of Marfan’s syndrome. 

‒ A common physical exam finding is an early diastolic murmur as the dissection causes AR. 
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Compartment syndrome 

‒ Extremities subjected to at least 4–6 hours of ischemia can suffer from both intracellular and 

interstitial edema upon reperfusion. 

‒ When edema causes the pressure within a muscular fascial compartment to rise above 30 mmHg, 

compartment syndrome occurs leading to further ischemic injury to the confined tissues. 

‒ The most reliable indicators of early compartment syndrome include pain in the affected extremity 

that is out of proportion to the physical examination findings and pain that is exacerbated by 

passive stretch of the muscles in the affected compartment. 

‒ The clinical findings of compartment syndrome include “5 P’s”: Pain (earliest symptom), 

Paresthesias (burning or tingling sensation), Pallor (as a result of tense swelling), Pulselessness 

(late finding) and Paresis/Paralysis (late finding). 

‒ Treatment of compartment syndrome is by emergent fasciotomy. 

 

 

Aortic stenosis (AS) 
‒ Exertional syncope is explained by aortic stenosis. 

‒ Physical findings characteristic for AS: increased intensity of the apical impulse, narrow pulse 

pressure, and ejection-type systolic murmur at the base of the heart with radiation to the carotids. 

‒ Age-dependant idiopathic sclerocalcic changes are the most frequent cause of isolated aortic 

stenosis in elderly patients. These changes are common and usually have minimal hemodynamic 

significance, but sometimes may be severe. 

 

‒ Bicuspid aortic valve is a congenital anomaly that can lead to severe calcification and aortic 

stenosis, but usually manifests earlier in life. 

 

 

Anasarca 

‒ Anasarca or generalized edema, characterized by pulmonary edema and ascites in addition to 

swollen extremities and face. 

‒ Anasarca results from organ failure or hypoalbuminemia. 

‒ In glomerulonephritis, edema results from decreased glomerular filtration rate as well as proteinuria 

and hypoalbuminemia in some cases. 
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Atrial myxoma 

‒ A mid-diastolic rumbling murmur heard best at the apex is often suggestive of mitral stenosis, but 

can be due to an intra-cardiac tumor obstructing the mitral valve as well. 

‒ Atria myxoma is the most common primary intracardiac tumor, and is usually located in the left 

atrium. It can cause systemic symptoms such as fever and weight loss, neurologic symptoms due to 

tumor embolization (e.g. left-sided weakness), and presents as a mass on echocardiography. 

 

 

Mitral valve prolapse (MVP) 

‒ Mitral valve prolapse is the most common cause of isolated mitral regurgitation in North America. 

‒ Myxomatous valve degeneration is the pathologic cause of mitral valve prolapse. 

‒ Mitral valve prolapse causes mid-systolic click over the apex with systolic murmur at the apex after 

the click if mitral regurgitation is present. Squatting decreases the murmur. 

‒ MVP sometimes associated with chest pain, anxiety, palpitations and/or hyperventilation. 
 

‒ Collagen abnormalities in Marfan’s syndrome predispose patients to aortic dissection and mitral 

valve prolapse. 

 

 

Isolated systolic hypertension (ISH) 

‒ ISH is an important cause of hypertension in elderly patients. 

‒ Pathophysiologic mechanism is believed to be decreased elasticity of the arterial walls, which leads 

to an increased systolic blood pressure, without concurrent increase (and even decrease) in diastolic 

pressure. As a result, patients with ISH have a widened pulse pressure. 

‒ Widened pulse pressure was recently recognized as an important cardiovascular risk factor. 

‒ Therefore, ISH should be treated appropriately, in spite of the fact that diastolic blood pressure is 

not elevated. Hydrochlorothiazide is considered the drug of choice for this condition. 

 

 

Hypertension management 

‒ The goal of therapy to maintain blood pressure below 140/90 mmHg in patients with uncomplicated 

hypertension and below 130/80 mmHg in patients with diabetes mellitus or renal disease. 

‒ BP ranging from 120-139/80-89 mmHg (pre-hypertension), life-style modification is recommended. 

‒ BP ranging from 140-159/90-99 mmHg (stage I hypertension), single-drug therapy should attempted 
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‒ BP exceeds 160/100 mmHg (stage II hypertension), two-drug combination are appropriate. 
 

‒ Hydrochlorothiazide is the initial anti-hypertensive of choice in the absence of specific indications 

for other anti-hypertensive. Thiazides diuretics are particularly beneficial in older patients, African-

Americans, and those affected with osteoprosis. 

 

 

Nitroglycerin 

‒ The main mechanism responsible for pain relief in patients with anginal pain treated with 

nitroglycerin is dilatation of veins (capacitance vessels) → venous pooling of the blood → 

significant decrease in ventricular preload → decrease in heart size → decrease of oxygen 

requirements of the heart. 

‒ Nitroglycerin also causes arterial vasodilatation (but not as venous) and therefore, decreases 

ventricular afterload, but this effect has less significance in relieving anginal pain. 

 

 

Acute mitral regurgitation 
‒ Acute mitral regurgitation can occur due to papillary muscle dysfunction in patients with acute MI. 

Acute mitral regurgitation characteristically causes a rise in left atrial pressure without significance 

changes in left atrial size, left ventricular size or left ventricular ejection fraction.  

‒ Acute mitral regurgitation can also occurs due to papillary muscle rupture (as a mechanical 

complication of MI that occurs in the first week after an acute MI). 

‒ MR due to papillary muscle ischemia is sometimes reversed when the damaged myocardium is 

reperfused, but papillary muscle rupture requires emergent surgery. 
 

‒ Chronic mitral regurgitation results in increased left atrial size. 

 

 

Aortic dissection 

‒ Tearing chest pain that radiates to the back and difference in BP greater than 30 mmHg between the 

arms are important clues for aortic dissection. 

‒ Transesophageal echocardiography is the preferred diagnostic tool or CT with contrast (invasive). 

 

 



   

 144 

Renal artery stenosis 

‒ Renal artery stenosis is a common cause of resistant hypertension in a patient with atherosclerosis. 

‒ Carefully auscultate the periumbilical area of such a patient to reveal continuous (or systolic with 

diastolic component) murmur. 
 

‒ The presence of a systolic-diastolic abdominal bruit in a patient with hypertension and 

atherosclerosis is strongly suggestive of renal artery stenosis. 

 

‒ Increased pulsations of intercostal arteries is typical for coarctation of aorta. 

 

 

Oral contraceptives 

‒ Chronic use of oral contraceptives is a common cause of secondary hypertension. It is believed to 

be caused by an estrogen-mediated increase in the synthesis of angiotensinogen in the liver. 

‒ Simply discontinuing its use can correct the problem. 

 

 

Niacin 
‒ High-dose niacin therapy is used to treat lipid abnormalities and to raise HDL level. 

‒ Cutaneous flushing and intensive generalized pruritus are well-known side effects of high-dose 

niacin. This is explained by histamine and prostaglandin-induced peripheral vasodilatation and 

can be reduced by low-dose aspirin. 

 

 

Cardiac tamponade 

‒ It is a life-threatening condition in which a pericardial effusion develops so rapidly or becomes so 

large that it compresses the heart. 

‒ Suspect cardiac tamponade in an adult patient who has sustained blunt chest trauma if he has 

jugular venous distension (with a prominent 'y' descent), tachycardia, distant heart sounds, pulsus 

paradoxus, and hypotension (despite aggressive fluid resuscitation). 

‒ Chest x-ray findings typically reveal a normal cardiac silhouette without tension pneumothorax. 

‒ Electrical alternans is an important EKG finding for the diagnosis of pericardial tamponade. Other 

findings include sinus tachycardia and low voltage QRS complexes. 
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Right ventricular failure   ***try to understand this scenario 

‒ Chronic obstructive lung disease “COPD” → chronic hypoxemia → constriction of the pulmonary 

arterial system and with time → pulmonary hypertension → right ventricular hypertrophy and right 

ventricular failure. 

‒ Right ventricular failure causes elevated jugular venous pressure, congestive hepatosplenomegaly, 

hepatojugular reflex, ascites and lower extremity edema. 

‒ Right ventricular failure is NOT a common cause of pulmonary edema. 

 

 

Marfan’s syndrome 

‒ Marfan’s syndrome is an autosomal dominant disorder with variable penetrance. 

‒ The majority of patients with Marfan’s syndrome will present with aneurysms of the ascending 

aorta. Associated findings may be aortic annular dilatation that will cause aortic regurgitation 

(early diastolic murmur). 

‒ Surgery is required to replace both the aortic valve and entire ascending aorta. 

‒ Aortic dissection is the most dangerous complication of Marfan’s syndrome. 
 

‒ Aneurysm of the descending aorta in a young male is usually due to blunt trauma to the chest. 
 

‒ Atherosclerosis is the most common cause of aneurysm of the descending aorta in elder patients 

 

 

Heart murmurs 
‒ Diastolic murmurs, continuous murmurs and loud systolic murmurs revealed on cardiac 

auscultation should always be investigated using transthoracic Doppler echocardiography. 

‒ Mid-systolic soft murmur (grade I-II/IV) in an asymptomatic young patient are usually benign and 

need no further work-up. 

 

 

Digoxin intoxication 

‒ Digoxin is a cardiac glycoside used to treat atrial fibrillation and heart failure. 

‒ Potential side effects of digoxin include nausea, vomiting, diarrhea, blurry yellow vision, and 

arrhythmias presented as palpitations (with almost every type of arrhythmia but not torsades). 

‒ Because of these myriad adverse effects patient’s digoxin level should be monitored closely. 
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Hypertrophic cardiomyopathy (HCMP) 

‒ Crescendo-decrescendo systolic murmur along the left sternal border without carotid radiation 

(due to abnormal mitral leaflet motion) is the description of murmur present in Hypertrophic 

cardiomyopathy. 

‒ Outflow obstruction in HCMP results from septal hypertrophy and systolic anterior motion of the 

mitral valve. 

‒ Common symptoms of HCMP include syncope, dyspnea and chest pain. 

‒ Syncope in HCMP is often multifactorial and can be due to outflow obstruction, arrhythmia, 

ischemia, and a ventricular baroreceptor response that inappropriately causes vasodilatation. 

 

 

Systolic heart failure 

‒ It is important to know the basic pathophysiologic changes associated with heart failure. 

‒ First look at CI (a measure of cardiac output), it is always decreased in systolic heart failure. 

‒ Next, look at LVEDV – it should be elevated in systolic heart failure and may normal in pure 

diastolic heart failure. 

‒ TPR is elevated in systolic heart failure due to neurohumoral activation that includes sympathetic 

hyperactivity and activation of rennin-angiotensin-aldosterone system. 
 

‒ Normal CI, elevated LVEDV, elevated LVEDP, and decreased TPR = high-output heart failure. 

 

 

Mitral stenosis 

‒ Common due to rheumatic fever. 

‒ Cardiac auscultation reveals a loud S1 and a mid diastolic rumbling murmur at the apex. 

‒ Mitral stenosis → increase pressure in the left atrium → left atrial dilatation → atrial fibrillation 

(ECG shows irregularly irregular rhythm and loss of ‘P’ waves) → lack of an “atrial kick” → 

worsening flow through the stenotic mitral valve → increased congestion in the lungs → acute onset 

of dyspnea. 
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Seizure vs. Syncope 

‒ A seizure results in loss of consciousness will often followed by a post-ictal state of cloud sensorium 

(disorientation, sleepy, etc.) 

‒ People who experience syncope return to their baseline mental status immediately after regaining 

consciousness. 

 

 

Autosomal dominant polycystic kidney disease (ADPKD) 
‒ It typically presents with hypertension, palpable bilateral abdominal masses and microhematuria. 

‒ Ultrasound is diagnostic. 
 

‒ Intracranial berry aneurysm is a common complication, and is seen in 5 to 10% of the cases. 

Although such aneurysms are common and dangerous when coupled with hypertension, routine 

screening for intracranial aneurysms is not recommended. 

‒ The other major extra-renal complications of ADPKD are:  

1) Hepatic cysts - most common extrarenal manifestations of ADPKD 

2) Valvular heart disease - most often mitral valve prolapse and aortic regurgitation 

3) Colonic diverticula 

4) Abdominal wall and inguinal hernia 

 

‒ Autosomal recessive polycystic kidney disease presents in neonates or children as abdominal mass, 

renal failure, or failure to thrive. 

 

 

Pericardial effusion 

‒ On chest x-ray, a large pericardial effusion may appear as an enlarged, globular-appearing cardiac 

shadow – “water bottle” heart shape. 

‒ Due to the increased fluid in the pericardial space, physical exam will reveal distant heart sounds 

and non-palpable pulse at the cardiac apex or point of maximal impulse. 
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Second degree heart block 

‒ Second degree heart block is identified by prolongation of the PR interval with occasional dropped 

beats (it is of two kinds: Mobtiz type I and Mobtiz type II). 

‒ Mobtiz type I: site of block is AV nodal, PR interval gradually prolongs until a beat is dropped. 

‒ Mobtiz type II: site of block infranodal, PR intervals are of constant lengths before sudden 

dropped beat. 

 

 

Atrial fibrillation (AF) 

‒ EKG will reveal irregularly irregular, narrow QRS complexes with absent ‘P’ waves. 

‒ AF is the most common chronic arrhythmia typically presents asymptomatically but may present 

acutely with sudden onset of chest discomfort, palpitations, weakness and shortness of breath. 

‒ The causes of AF are numerous and include cardiac (HTN, acute ischemia, heart failure), 

pulmonary (pneumonia, pulmonary emboli, hypoxia), metabolic (hyperthyroidism, catecholamine 

surges), and drug-related etiologies (alcohol, cocaine, amphetamine, theophylline). 

‒ In unstable patients, immediate cardioversion should be performed. 

‒ In stable patient who has been in atrial fibrillation < 48 hours, cardioversion is appropriate. 

‒ In stable patient who has been in atrial fibrillation > 48 hours, 3 – 4 weeks of rate control (BCD) 

and anticoagulation should precede cardioversion.    

 

 

Chest pain 

‒ Chest pain in a young person with cardiovascular risk factors warrants a through cardiac work-up. 

‒ Aspirin should be the first drug administrated when suspicion of a coronary artery event is high due 

to its ability to prevent platelet aggregation and coronary spasm. 

 

 

Amiodarone 

‒ Amiodarone can cause pulmonary toxicity and should be avoided in patients with preexisting lung 

disease. 

‒ Amiodarone lung toxicity is related to the cumulative total dose administered. 
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Dihydropyridine calcium-channel blocker 

‒ Amlodipine and Nifedipine are dihydropyridine calcium-channel blockers. 

‒ They can cause significant peripheral edema due to the property to dilate peripheral blood vessels. 

It is NOT an allergic reaction. If the edema is significant, the drug should be discontinued. 

‒ They can cause peripheral vasodilatation and reflex bradycardia; as such they are contraindicated 

in patients with acute coronary syndrome. 

 

 

Infective endocarditis (IE) 

‒ Duke’s criteria are used to make the diagnosis: 

‒ Major criteria: 

• Two or more blood cultures positive for a typical organism (S. viridans, S. aureus),  

• Endocardial involvement on ECHO, or 

• Presence of new murmur. 
 

‒ Minor criteria: 

• Presence of a predisposing condition (e.g. prosthetic valve, IV drug abuse), 

• Fever of ≥ 38.0°C, 

• Suggestive vascular phenomena (e.g. septic emboli),  

• Immunologic phenomena (e.g. glomerulonephritis, Osler’s nodes [painful fingertip nodules]) or 

• One positive blood culture 
 

‒ The presence of two major criteria, one major and three minor criteria or five minor criteria are 

considered diagnosis of IE. 
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Leriche syndrome (Aortoiliac occlusion) 

‒ Leriche syndrome occurs as a result of atherosclerotic vascular disease and is characterized by triad 

of bilateral hip, thigh and buttock claudication and pain, impotence and symmetric atrophy of the 

bilateral lower extremities due to chronic ischemia. 

‒ Pain does not occur at rest or standing and occurs only after walking and gets relieved by rest. 

‒ Impotence is almost always present, in the absence of impotence think of another diagnosis. 

‒ Physical findings of patient with intermittent claudication may show absent or diminished pulses 

below the level of stenosis, low temperature of the involved extremity, bruit, impaired wound 

healing, increased venous filling time, shiny skin, hair loss, and atrophy of skin. 

 

 

Chagas disease 

‒ A chronic protozoal disease caused by Trypanosoma cruzi (common throughout Latin America). 

‒ The two primary manifestations are megacolon/megaesophagus and cardiac disease. 

‒ Megacolon or megaesophagus (focal GI dilatation) occur secondary to destruction of the nerves 

controlling the GI smooth muscle. 

‒ Pathophysiology of Chagas disease is not well understood, but probably represents a prolonged 

myocarditis secondary to the protozoal infection. 

 

 

Bradyarrhythmia vs. Tachyarrhythmia 

‒ A prolonged QRS interval or PR (i.e., typically bundle branch block) suggests a bradyarrhythmia. 

‒ Normal patients can maintain the cerebral blood supply with a heart rate from 30 to 180 bpm. When 

the heart rate is lower than 30 bpm, cerebral perfusion is impaired, even if there is compensatory 

increase in stroke volume. 

‒ A patient with a disease of the sinus node (sick sinus syndrome) or conduction system can have 

intermittent bradycardia and typically manifests with recurrent syncopal episodes. 
 

‒ A prolonged QT interval suggests a tachyarrhythmia. 

‒ A prolonged QT interval is associated with polymorphic ventricular tachycardia called “trosades 

de pointes”, in which the QRS complexes undulate over a point. The most important cause of 

trosades de pointes is hypomagnesemia. 

 

‒ Postural hypotension is due to autonomic dysfunction. 
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Ventricular fibrillation 

‒ Ventricular fibrillation is a typical example of reentrant arrhythmia (Reentry). 

‒ Ventricular fibrillation is the most common cause of death in patients with acute MI. Decline in 

mortality of patients hospitalized with acute coronary syndrome is largely attributable to the 

effective detection and treatment of reentrant ventricular arrhythmias. 

 

 

Amiodarone side effects 
‒ Pulmonary toxicity: the longer the patient uses amiodarone, the greater the chance of pulmonary 

fibrosis developing. 

‒ Thyroid dysfunction (hypo and hyper): patients should have TSH levels checked before starting 

treatment and also at 3-4 months interval. 

‒ Hepatotoxicity: up to 25% experience transient elevations of aminotransferases. 

‒ Corneal deposits: as amiodarone is secreted by the lacrimal gland. 

‒ Skin changes: blue-gray skin discoloration typically most prominent on the face. 
 

‒ Procainamide: nausea, drug-induced lupus, agranulocytosis and QT prolongation. 
 

‒ Lidocaine: CNS (drowsiness, confusion, agitation and seizures), and respiratory depression. 
 

‒ Quinidine: diarrhea, tinnitus, QT prolongation “Quinidine syncope”, thrombocytopenia. 

 

 

Arteriovenous fistula 

‒ Symptomatic Arteriovenous fistula may be congenital, but usually it is after trauma. 

‒ Shunting of large amount of blood through the fistula from the arterial side to the venous side  

increases cardiac preload and cardiac output. 

‒ Clinical signs include: widened pulse pressure, strong peripheral arterial pulsations (brisk carotid 

upstroke), and tachycardia. The extremities are typically flushed. 

‒ There is left ventricular hypertrophy and the point of maximal impulse is displaced to the left. 

‒ Such patients are considered to have heart failure (high output cardiac failure) despite their high 

cardiac output because the circulation is unable to meet the oxygen supply of peripheral tissues. 

‒ Other caused of high output cardiac failure include: thyrotoxicosis, Paget’s disease, anemia, and 

thiamine deficiency. 
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Post-MI hypertension 

‒ In post-MI hypertensive patient, beta-blockers and ACE inhibitors are preferred over diuretics and 

calcium channel blockers. 

‒ Beta blockers decrease the myocardial oxygen demand by reducing heart rate and contractility. 

‒ ACE inhibitors are indicated when EF is decreased. 

 

 

“Lone atrial fibrillation” 

‒ Patients with AF are at risk for development of mural thrombi and subsequent embolic strokes. 

‒ “Lone atrial fibrillation” is an atrial fibrillation in patient who is otherwise healthy (in the absence 

of other risk factors of stroke such as; history of stroke or TIA, diabetes mellitus, hypertension, heart 

failure, age over 65 years, valvular heart disease). 

‒ In patients with lone atrial fibrillation, anticoagulation with aspirin alone is sufficient. 

‒ In patients with atrial fibrillation and additional risk factors, anticoagulation with warfarin is 

necessary with a goal of INR of 2-3. 
 

‒ When starting warfarin therapy, it takes at least 3-4 days to achieve the appropriate levels of 

anticoagulation. In fact, warfarin therapy may actually causes hypercoagulability initially (this is 

because the first vitamin K-dependant factors to be lost are proteins C and S, which are both 

anticoagulants). In order to provide anticoagulation during this window of time, patients are often 

bridged with a heparin product such as low-molecular weight heparin.  

 

 

Thiazides     ***Extremely high yield question for USMLE!!! 

‒ Decreased tolerance to glucose is a well-known side effect of thiazides leads to hyperglycemia. 

‒ Thiazides can also increase LDL cholesterol and plasma triglycerides. 

‒ Thiazides produce uric acid retention and gives risk for acute gouty arthritis. 

‒ Thiazides induce hyponatremia, hypokalemia, and hypercalcemia. 

‒ Despite these side effects, thiazides decrease cardiovascular mortality and morbidity at least equal 

to that of the novel agent (ACE inhibitors, dihydropyridine calcium channel blockers). 
 

‒ Furosemide can cause ototoxicity, which presents as a hearing difficulty. 

‒ Aminoglycosides, vancomycin, quinine and chloroquine also cause ototoxicity.  

‒ Aspirin usually causes tinnitus. 
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Beta-blockers 

‒ Beta-blockers can worsen peripheral vascular disease by causing β2-mediated vasoconstriction of 

the peripheral vessels. 

‒ Beta-blockers mask signs and symptoms of insulin-induced hypoglycemia. 

‒ Metoprolol, Atenolol, Carvidolol, and Esmolol (IV) are selective β1-adrenergic antagonists, when 

administrated in high doses, they can block bronchodilatory β2-adrenergic receptors causing 

bronchoconstriction in susceptible patients (e.g. asthma and COPD). 

 

 

Hypovolemic or Hemorrhagic shock     ***Extremely high yield question for USMLE!!! 

‒ Blood loss represents intravascular volume loss → ↓ cardiac output, ↓ blood pressure, ↓ PCWP → 

stimulation of the sympathetic system → generalized vasoconstriction (↑ SVR) and ↑ Heart rate. 

 

 

Congestive heart failure (CHF) 
‒ CHF is a leading cause of peripheral and generalized edema. 

‒ In heart failure, there is a decrease in the effective circulatory volume, leading to renal 

hypoperfusion, which leads to constriction of the kidney’s efferent arterioles causing a resultant 

increase in sodium retention within the nephron. These changes increase water retention and elevate 

the total body volume, thus exacerbating CHF. 

‒ Additionally, renal hypoperfusion decreases glomerular filtration and therefore compromises the 

body’s ability to get rid of excess fluid. 

 

  

Amyloidosis 

‒ In amyloidosis, extracellular deposition of excess proteins results in organ dysfunction. 

‒ Deposition of amyloid fibrils in the kidney can result in proteinuria. 

‒ Binding of amyloid fibrils to the liver can inhibit the synthesis of coagulation factors, resulting in 

increased bruisability. 

‒ Amyloid deposition in the heart leads to restrictive cardiomyopathy with symmetrical thickened 

ventricular walls, and diastolic dysfunction. Systolic function is relatively preserved or slightly 

reduced and ventricular dimensions remain unchanged. 
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Ventricular aneurysm 

‒ Ventricular aneurysm is a complication that may occur days to months after myocardial infarction. 

‒ Consequences of ventricular aneurysm include: symptoms of CHF, ventricular arrhythmia, mitral 

regurgitation, and/or thrombus formation. 

‒ Persistent ST elevations are often seen on ECG in ventricular aneurysm. 

‒ Echocardiography is used to confirm diagnosis shows dyskinetic wall motion of a portion of the left 

ventricle. 

 

 

Vasovagal syncope 

‒ Excessive vagal tone is the mechanism. 

‒ Vasovagal syncope characterized by nausea, diaphoresis, tachycardia and pallor prior to syncope. 

‒ It frequently occurs in response to stress, pain, and certain actions (e.g. urination). 

 

 

Boerhaave's syndrome 

‒ It is a spontaneous esophageal perforation and it produces pneumomediastinum. 

‒ The classic presentation is acute severe chest or epigastric pain after an episode of severe vomiting  

or retching. 

‒ Fever and dyspnea are common, but hematemesis when present is not a prominent feature. 

‒ Physical examination often involves tachycardia, tachypnea, subcutaneous emphysema, and 

unilaterally decreased breath sounds (usually left). 

‒ Palpable suprasternal crepitus may be found and it represents pneumomediastinum. 

‒ Chest x-ray reveals a unilateral pleural effusion (usually left), and widened mediastinum 

(mediastinal emphysema). 

‒ Pleural fluid will have high amylase concentration, low pH, and may contain food particles. 
 

‒ Mallory Weiss tear is an incomplete esophageal tear, usually seen in patients with recurrent 

vomiting or retching. 
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Hemochromatosis 

‒ Cardiac involvement may produce dilated cardiomyopathy leading to heart failure or various 

conduction abnormalities. 

‒ Hemosiderin deposition in the pituitary gland can lead to hypogonadotropic hypogonadism 

(testicular atrophy and decreased libido). 

‒ Hemosiderin deposition in the joints causes arthropathy (joint pain and swelling). 

‒ Hemosiderin deposition in the pancreas leads to diabetes. 

‒ Hemosiderin deposition in the skin leads to increased skin pigmentation (bronze diabetes). 

‒ Hemosiderin deposition in the liver leads to hepatomegally then cirrhosis. 

 

 

RECOMMENDED DISCHARGE MEDICATIONS AFTER ACS 

1) Aspirin (75-325 mg/day) 

2) Beta-blocker 

3) ACE-inhibitor 

4) Lipid-lowering statin drug 

5) Nitrates: all patients should prescribed short-acting nitrates (symptomatic benefits only). 

6) Clopidogrel. 

☺ Clopidogrel should be prescribed to all patients with unstable angina/non-ST elevation MI (at 

least for 12 months), as well as patients who are post PCI (at least for 30 days for bare metal 

stents and 1 year for drug eluting stents as clopidogrel prevents subacute stent thrombosis). 

☺ Clopidogrel belongs to Thienopyridines, which also include ticlopidine. 

☺ Clopidogrel and Ticlopidine have anti-platelet effect by antagonizing ADP. 

☺ Clopidogrel is preferred over ticlopidine because it has less toxicity associated with it. 

☺ Clopidogrel is an alternative for aspirin for patients who can not tolerate it. 

 

 

Premature ventricular contractions (PVCs) 
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‒ PVCs identified by a wide QRS (> 120 msec [3 small squares), bizarre morphology, and 

compensatory pause. 

‒ PVCs can be seen in normal individuals, but are more common in patients with cardiac pathology. 

‒ PVCs with increased frequency following myocardial infarction. 

‒ Though numerous PVCs may indicate worse prognosis, suppressing PVCs with antiarrhythmics has 

actually been shown to worsen survival. 

‒ If the patient is asymptomatic, no treatment is indicated, just observation. 

‒ If the patient is symptomatic, beta-blockers are the first line of therapy. 

 

 

Prinzmetal's angina or Variant angina 

‒ Prinzmetal's or Variant angina results from coronary vasospasm of a normal or minimally diseased 

coronary artery, that causes transient transmural ischemia and ST segment elevation on EKG. 

‒ It typically occurs in young females and the greatest risk factor is smoking. 

‒ Classic picture of this disease, an episode of chest pain at night (from midnight to 8 am) and may 

awake the patient up from sleep. 

‒ Transient ST elevation on the EKG, absence of Q waves and negative cardiac enzymes. 

‒ Calcium channel blockers and/or nitrates promote vasodilatation and prevent coronary vasospasm. 

‒ Non-selective β-blockers and aspirin should be avoided as they can promote vasoconstriction. 

 

 

Diastolic dysfunction 
‒ Diastolic dysfunction refers to impaired ventricular filling due to poor myocardial relaxation or 

diminished ventricular compliance. 

‒ Systemic hypertension is the classic cause of diastolic dysfunction. 

‒ Contractility (i.e. ejection fraction) may remain normal but diastolic pressure is elevated, 

consequently reducing cardiac output. This leads to typical findings of congestive heart failure. 

‒ Chronically elevated left ventricular diastolic pressure causes left atrial dilatation, which in turn can 

lead to atrial fibrillation. 

‒ Treatment: diuretics and blood pressure control (Beta blockers are the initial drugs of choice). 
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Dressler's syndrome 

‒ Dressler's syndrome, an autoimmune pericarditis, is a late complication of acute MI that usually 

develops between the second and tenth weeks post MI. 

‒ Classic EKG finding is diffuse ST elevation in all leads except aVR, where ST depression is seen. 

‒ Malaise and sometimes fever are also characteristic. ESR is typically elevated. 

‒ NSAIDs are the mainstay of therapy of Dressler's syndrome. 

‒ Anticoagulation should be avoided to prevent development of a hemorrhagic pericardial effusion. 

 

 

Digitalis toxicity 

‒ Digitalis toxicity caused increased ectopy and increased vagal tone. 

‒ Atrial tachycardia with AV block is the most common arrhythmia specific for digitalis toxicity. 

 

 

Aortic dissection 

‒ Aortic dissection presents as sudden, tearing chest pain that radiates to the back. 

‒ Hypertension is the most common predisposing factor. 

 

 

Venous insufficiency 

‒ Venous insufficiency results from incompetence of the valves within the lower extremity veins. 

‒ Risk factors: old age, female gender, obesity, history of lower extremity surgery or DVT. 

‒ Chronic venous insufficiency is a leading cause of lower extremity edema. 

‒ Venous insufficiency manifestations ranging from mild varicosities, to leg pain, severe edema, 

stasis dermatitis, skin fibrosis, ulceration, and immobility. 

‒ Therapies include leg elevation, compression stockings and wound care. 

 

 

Aortic regurgitation (AR) 

‒ AR causes widening of the pulse pressure (systolic – diastolic blood pressure). 

‒ Handgrip increases peripheral vascular resistance and afterload that causes louder murmur. 

‒ The primary medical therapy for AR is afterload reduction with vasodilators as nifedipine or ACE 

inhibitors. If AR causes severe symptoms valve replacement is recommended. 

7
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Prinzmetal's angina or Variant angina 

‒ Prinzmetal's angina results from transient coronary vasospasm of a normal or minimally diseased 

coronary artery, that causes transient transmural ischemia and ST segment elevation on EKG. 

‒ It typically occurs in young females and the greatest risk factor is smoking. 

‒ Classic picture of this disease, an episode of chest pain at night (from midnight to 8 am) and may 

awake the patient up from sleep. 

‒ Prinzmetal's angina is associated with other vasospastic disorders, such as Raynaud’s phenomenon 

and migraine headaches. 

‒ Transient ST elevation on the EKG, absence of Q waves and negative cardiac enzymes. 

‒ Calcium channel blockers and/or nitrates promote vasodilatation and prevent coronary vasospasm. 

‒ Non-selective β-blockers and aspirin should be avoided as they can promote vasoconstriction. 

 

 

Arterial occlusion of the lower extremity 

‒ Arterial occlusion of the lower extremity arises from: embolus, thrombosis or trauma. 

‒ All forms of arterial occlusion cause pain, diminished pulses, pallor, coolness to touch, neurologic 

deficits (e.g. numbness), and muscle dysfunction in the affected extremity. 
 

‒ In embolic arterial occlusion, pain classically occurs suddenly and severe. diminished pulses or 

absent pulses in the affected limb and normal in the unaffected limb. Majority of emboli arises from 

ventricles following MI, and from the atria in atrial fibrillation. 
 

‒ Arterial thrombosis, results in slow, progressive narrowing of the vascular lumen in the affected 

limb. Symptoms have an insidious onset. Pulses are diminished bilaterally. 

 

 

SCREENING OF CARDIAC DISEASES 

‒ A detailed medical history and physical examination is the most effective way to screen a low risk 

population for the presence of underlying cardiac diseases. 

‒ AHA recommends that all school and collegiate athletes be offered pre-participation screening by a 

killed healthcare worker. 

 

 

 



   

 159

S4 in MI 

‒ A new fourth heart sound (S4) is one of the classic findings in MI. 

‒ Ischemic changes in the setting of MI may lead to diastolic dysfunction and stiffed left ventricle, 

resulting in an atrial gallop (fourth heart sound). 

 

 

Wolff-Parkinson-White syndrome (WPW) 

‒ In WPW, an accessory pathway conducts depolarization directly from the atria to the ventricles 

without traversing the AV node. 

‒ In general, patients with atrial fibrillation and a rapid ventricular rate are treated with AV nodal 

blockers like beta-blockers, calcium-channel blockers, digoxin and adenosine (IV). However, these 

drugs in WPW serve to increase the accessory pathway, which can lead to ventricular fibrillation. 

‒ Thus, the best treatment for a patient with WPW who develops atrial fibrillation is conversion back 

to sinus rhythm through electrical cardioversion or with antiarrhythmics like procainamide or 

disopyramide (IV). 

 

 

Stage I hypertension 

‒ BP ranging from 140-159/90-99 mmHg (stage I hypertension). 

‒ Life-style modification should be the first-line intervention for newly diagnosed stage I HTN. 

‒ Reduction of alcohol, sodium intake, weight loss (the most important intervention and the goal BMI 

is 18.5-24.9 kg/m2) followed by aerobic exercise can all decrease blood pressure. 

‒ Quitting smoking will decrease a patient’s risk of cardiovascular events, but does not improve blood 

pressure itself. 

 

 

Massive pulmonary embolism (PE) 
‒ Massive PE is defined as a PE complicated by hypotension and/or acute right heart strain. 

‒ Syncope tends to occur in massive PE. 

‒ Jugular venous distension and new RBBB on ECG are indicators of right heart strain. 

‒ Treatment with fibrinolysis, with respiratory and hemodynamic support. 
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Statins 

‒ Elevated liver enzymes and myopathy (muscle pain) are well-known side effects of statins. 

‒ Statins are lipid lowering drugs by inhibiting HMG-CoA reductase, a rate-limiting enzyme in the 

synthesis of cholesterol that converts HMG-CoA to mevalonate. 

‒ Mevalonate is used for the synthesis of cholesterol, dolichol, and CoQ10. 

‒ Reduced synthesis of CoQ10 has been implicated in the pathogenesis of statin-induced myopathy. 

‒ CPK levels should checked in any patient on statin who presents with muscle pain. If highly 

elevated, the first step is to stop the statin. 

 

 

B-type Natriuretic Peptide (BNP) 

‒ BNP is released from the cardiac ventricles in response to volume overload (elevated ventricular 

filling pressure). 

‒ S3 is also associated with elevated ventricular filling pressure. 
 

‒ Measurement of plasma BNP is a useful laboratory test to distinguish between CHF and other 

causes of dyspnea. 

‒ BNP level > 100 pg/mL diagnoses CHF with sensitivity, specificity and predictive accuracy of, 90, 

76, and 83 respectively. 

 

 

Cardiac tamponade 

‒ The classic physical findings of cardiac tamponade are pulsus paradoxus, and Beck’s triad: 

hypotension, jugular venous distension (with a prominent 'y' descent),and  muffled heart sounds. 

‒ Pathophysiology: when fluids accumulate in the pericardial sac it produces pressure above the 

diastolic pressure of the ventricles, so the ventricles become less able to expand to accept venous 

return to the heart. As a result of the decreased preload, stroke volume falls and thus cardiac output 

is reduced. The decrease in cardiac output is further exacerbated during inspiration because the 

lower intrathoracic pressure allows more allows more systemic venous blood to return to the right 

ventricles, causing the intraventricular septum to bow into the left ventricle and further reduce the 

left ventricular filling. 

‒ Electrical alternans is an important EKG finding for the diagnosis of pericardial tamponade. Other 

findings include sinus tachycardia and low voltage QRS complexes. 
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Subacute bacterial endocarditis (SBE) 

‒ The most common causes of SBE are Viridans streptococci, enterococci, and coagulase-negative 

Staph (such as S. epidermidis). 

‒ S. aureus is also common, but its presentation by acute, severe illness in a patient with normal heart 

valves. 

‒ Cystoscopy can cause enetroccocal bacteremia in patients with chronic genitourinary infections. 

‒ Viridans streptococci (usually upper respiratory procedures). 

‒ Coagulase-negative Staph “S. epidermidis” (usually from the skin). 

 

 

Dehydration 

‒ Elderly patients very poorly tolerate to fluid loss even if insignificant fluid loss (as an episode of 

diarrhea, in case of decrease appetite or use of diuretics). 

‒ Mild hypovolemia may predispose an individual (especially elderly) to orthostatic syncope after 

bed rest (like night-time sleeping), because it takes time from the body to adjust the sudden change 

in the body position. 

‒ BUN/creatinine ratio is a sensitive indicator of the hydration status (but not very specific). 

‒ BUN/Cr > 20 indicates pre-renal azotemia. 

‒ Urine Na concentration decreased during dehydration (but taking salurtics makes it useless). 

 

 

Heart failure 

‒ Hyponatremia is a bad prognostic factor in patients with heart failure. It indicates the presence of 

severe heart failure and high level of neurohumoral activation. 

‒ Other important electrolyte abnormalities in patients with heart failure include hypo- and 

hyperkalemia, that may reflect the activity of rennin-angiotensin-aldosterone system or may be due 

to different drugs and drug combinations. 

‒ Decreasing the intake of water can help to control the electrolyte abnormalities. 
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Orthostatic hypotension 

‒ It is postural decrease in blood pressure by 20 mmHg systolic and 10 mmHg diastolic (sometimes 

accompanied by an increase in the heart rate) that occurs on standing. 

‒ Decreasing baroreceptor sensitivity, arterial stiffness, decreased norepinephrine content in the 

sympathetic nerve endings, and reduced sensitivity of the myocardium to sympathetic stimulation 

(with aging) all contribute to increased incidence of orthostatic hypotension in elderly. 

 

 

Subacute bacterial endocarditis (SBE) 

‒ SBE must be in the differential for all IV drug abusers presenting with fever an malaise. 

‒ IV drug abusers are at increased risk for SBE of both the right and left heart most commonly due to 

coagulase-negative Staph “S. epidermidis” (usually from the skin). 

‒ If the tricuspid or Pulmonic valve is affected, SBE can present with embolic phenomena to the lung 

(chest x-ray shows numerous round lesions in the lung periphery) and to the kidneys (proteinuria). 

‒ Tricuspid regurge is common in this setting (systolic murmur that increases with inspiration) 

 

 

Malignant hypertension 

‒ Always suspect malignant hypertension in patients with very high blood pressure (≥ 200/140 

mmHg). 

‒ Papilledema on ophthalmoscopy should be present in order to confirm the diagnosis. 

‒ Renal failure with elevated creatinine level and oliguria can develop rapidly in this case without 

treatment, but its presence is not required to diagnose malignant hypertension. 

‒ The pathologic change responsible for end-organ damage in malignant hypertension is fibrinoid 

necrosis of small arterioles. 

 

 

 

Paroxysmal supraventricular tachycardia (PSVT) 

‒ PSVT is the most common paroxysmal tachycardia in people without structural heart disease. 

‒ The most common mechanism underlying PSVT is re-entry into the AV node. 

‒ Attacks begin suddenly and are characterized by heart rates between 160-220 bpm. 

‒ Mechanical and medical therapies for PSVT decrease AV node conductivity. 
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‒ Vagal maneuvers, such as Valsalva, carotid sinus massage and immersion in cold water increases 

vagal tone and decreases conduction through the AV node. This slows the heart rate and can often 

break the rhythm. 

‒ Adenosine is a short-acting AV-nodal blocker is often used as well. 

 

 

Loop diuretics (Furosemide) 

‒ Loop diuretics cause hypokalemia and hypomagnesmia. These electrolyte abnormalities can cause 

ventricular tachycardia and also potentiate the side effects of digoxin. 

‒ When a patient experiences recurrent VT; the first thing to do after stabilizing the patient is to 

search for the underlying cause. 

 

 

Cocaine abuse 
‒ Cocaine inhibits catecholamines reuptake from neuronal synapses, and therefore sympathomimetic. 

‒ In some, cocaine-induced vasospasm can be so severe as to cause myocardial ischemia and /or 

infarction. 

‒ Cocaine intoxication produces dilated pupils, hypertension (autonomic instability), tachycardia, 

and may be myocardial ischemia and /or infarction. 
 

‒ Cocaine induced myocardial ischemia (non ST elevation and negative CK-MB & troponin) are 

treated with benzodiazepines (e.g. diazepam), nitrates, and aspirin. 

‒ Elevated blood pressure can be treated with alpha-blockers. 
 

‒ Cocaine induced ST elevation myocardial infarction (STEMIs) are treated the same as classic 

STEMIs, with PTCA or thrombolysis.  
 

‒ Beta blockers should be avoided as they may aggravate the cocaine mediated vasoconstriction. 

 

 

Ventricular septal defect (VSD) 

‒ VSD is the most common congenital heart lesion. 

‒ VSD can cause failure to thrive, easy fatigability & heart failure. 

‒ VSD produces pansystolic murmur loudest at left sternal border plus diastolic flow murmur at the 

apex (increased flow through the mitral valve). 
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Tetralogy of Fallot 

‒ Tetralogy of Fallot is the most common cyanotic congenital disease in children < 4 years of age. 

‒ Patients often present with cyanotic spells. 

‒ The classic tetrad includes (1) overriding aorta, (2) right ventricular hypertrophy, (3) subpulmonary 

stenosis (single S2), and (4) ventricular septal defect (VSD) (pansystolic murmur). 

‒ Because a large unrestrictive VSD is always present, the right ventricular pressure is the same as the 

left ventricular and aortic pressures.  

‒ Pulmonary artery pressure and flow are inversely proportional to the degree of subpulmonary 

obstruction. The degree of cyanosis correlates precisely with the amount of obstruction. 

 

 

Lidocaine 

‒ Lidocaine is a class IB anti-arrhythmic drug that is effective against a variety of ventricular 

arrhythmias. 

‒ It has a wide therapeutic-to-toxic ratio. 

‒  

‒ Lidocaine is always given intravenously and can be administered via the endotracheal tube (when no 

IV access exists). 

‒ Side effects include confusion, seizures and respiratory arrest. 

‒ It is widely used to control complex forms of ventricular arrhythmia (e.g., ventricular tachycardia) 

in patients with acute coronary syndromes. At the same time, its use prophylactically to prevent the 

development of ventricular fibrillation in patients with acute myocardial infarction is discouraged. 

Clinical trials demonstrated that prophylactic lidocaine decreases the frequency of VPBs and 

diminishes the risk of ventricular fibrillation (Choice A), but the overall prognosis is unaffected. The 

problem is that lidocaine can increase the risk of asystole in these patients. Lidocaine has little 

effect on myocardial contractility.  

‒ Lidocaine is not used prophylactically in patients with acute coronary syndromes. Although its 

use decreases the risk of ventricular fibrillation, it may increase the risk of asystole. 

‒ Lidocaine has NO role in the treatment of atrial arrhythmias. 

 

 

 

 
 



   

 165

MAJOR FORMS OF SHOCK IN THORACIC TRAUMA 

 MAP HR PCWP PCWP 

After fluid challenge 

Hypovolemic/Hemorrhagic ↓ ↑ ↓ U or ↑ 

Cardiogenic (LV dysfunction) 

Contusion, MI, traumatic valve 

or septal rupture, arrhytmia 

↓ V ↑ ↑↑ 

Cardiogenic (RV dysfunction) 

Contusion, MI 

↓ V ↓, N U or ↑ 

Extracardiac obstructive 

Tension pneumothorax, 

massive hemothorax 

↓ ↑ ↓, N U or ↑ 

Extracardiac obstructive 

Pericardial tamponade 

↓ ↑ ↑ ↑ or ↑↑ 

Neurogenic ↓ ↑, V ↓, N ↑ 

Septic (hyperdynamic) ↓ ↑ ↓, N ↑ 

MAP = mean arterial pressure 

HR = heart rate 

U = unchanged 

PCWP = pulmonary capillary wedge pressure 

V = variable 

N = normal 

 

Cardiogenic shock 

‒ Treatment is first with IV fluids to bring the PCWP to between 15 and 20 mmHg, followed by 

positive inotropic agents e.g. dopamine or dobutamine to increase the cardiac output. 

‒ If the PCWP already high, give positive inotropic agents immediately. 

 

Septic shock 

‒ The hyperdynamic type of septic shock is characterized by 

1) Elevated cardiac output 

2) Low systemic vascular resistance, right atrial pressure and pulmonary capillary wedge pressure 

3) Frequently normal mixed venous oxygen concentration. 
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Indications of aortic valve replacement 

1) All symptomatic patients with AS. 

2) Patients with severe AS undergoing CABG or other valvular surgery. 

3) Asymptomatic patient with severe AS with either; poor LV systolic function, LV hypertrophy > 

15mm, valve area < 0.6 cm2 or abnormal response to exercise. 
 

 

Selective alpha-blockers 

‒ Selective alpha-blockers are not recommended as first-line therapy anti-hypertensives. 

‒ Doxazosin, prazosin & terazosin are effective in patients with BPH by relaxing the sphincter 

‒ They are also have a favorable metabolic profile being beneficial in patients with glucose 

intolerance and dyslipidemia. 

 
 

Essential tremor 

‒ Essential tremor is a diagnosis of exclusion. It is a persistent, progressive condition that usually 

begins in adulthood. 

‒ Essential tremor is characterized by a postural tremor (not resting tremor as in Parkinson’s disease) 

and usually disturbs the performance of fine motor tasks. 

‒ Most patients are only mildly affected and do not require treatment. Patients who require medication 

are given either beta-blockers or primidone. 

‒ Beta-blockers are first-line treatment for essential tremors. The response in most patients is 

excellent. Beta-blockers are not recommended if the patient is bradycardic or has severe COPD.   

‒ Primidone is an anticonvulsant agent which can be used to treat benign essential tremors. Its 

administration can precipitate acute intermittent porphyria (colicky abdominal pain, confusion, 

headaches, hallucinations and dizziness), which can be diagnosed by checking for urine 

porphobilinogen. 

 

 

ACE inhibitors 

‒ Ventricular remodeling in the weeks to months following myocardial infarction can lead to 

dilatation of the ventricles. This process is lessened by ACE inhibitors. 

‒ ACE inhibitors should be initiated within 24 hours of myocardial infarction in all patients without 

containdications. 
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