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*Normal changes to the aging heart include decreased resting and maximal cardiac output, 
decreased maximum heart rate, increased contraction and relaxation time of heart muscle, 
increased myocardial stiffness during diastole, decreased myocyte number, and pigment 
accumulation in myocardial cells. 





 
 
AAA: The imaging modality of choice for diagnosis and follow-up is abdominal ultrasound, as it 
has nearly 100% sensitivity and specificity, facilitates measurement of aneurysm size, and can 
show the presence of any associated thrombus. 
 
Ascending aortic aneurysms (60% of cases) typically start anywhere from the aortic valve to the 
innominate artery. These are most often due to cystic medial necrosis (which usually occurs with 
aging) or connective tissue disorders (eg, Marfan syndrome, Ehlers-Danlos syndrome). 
Descending aortic aneurysms (40% of cases) arise distal to the left subclavian artery. Descending 
aortic aneurysms, as in this patient, are usually due to atherosclerosis; risk factors include 
hypertension, hypercholesterolemia, andsmoking. 
 
men aged 65-75 who have smoked cigarettes as having the greatest benefit from screening, 
 
The main risk factors associated with aneurysm expansion and rupture include large diameter, 
rate of expansion, and current cigarette smoking. 
 
 
 
Diabetes is a strong risk factor for atherosclerosis and cardiovascular disease. However, for 
unclear reasons, the risk of AAA. in patients with diabetes is lower than in those without diabetes. 
In observational studies, AAA. growth rate was also noted to be lower in diabetics. 
The current indications for operative or endovascular repair include 
aneurysm size >5.5 cm, rapid rate of aneurysm expansion (>0.5 cm in 6 months or >1 cm per 
year), and presence of symptoms (abdominal, back, or flank pain; limb ischemia) regardless of 
aneurysm size. 
 



 
ECG findings consistent with left ventricular hypertrophy (LVH) (eg, high-voltage QRS complexes, 
lateral ST segment depression, lateral T wave inversion) are suggestive of long-standing systemic 
hypertension. Essential hypertension rarely leads to end-organ damage (eg, LVH) in young 
patients (eg, age <40), and therefore a cause of secondary hypertension should be sought. 



 
Systemic hypertension is the most important predisposing risk factor associated with the 
development of aortic dissection. It is twice as common in patients with type B (descending aorta) 
dissection compared with type A (ascending aorta) aortic dissection. A sudden and transient 
increase in blood pressure is frequently noted in patients with acute aortic dissection. Patients are 
usually older (age >60) and may have a prior aortic aneurysm. Atherosclerosis alone does not 
increase the predisposition to aortic dissection, although it is frequently seen, particularly in 
association with thoracic aortic and abdominal aortic aneurysms. 
 
Marfan syndrome is responsible for almost 50% of the aortic dissections seen in patients age <40, 
it is an uncommon cause in older patients (age >60). 
 

 

labetalol, propranolol, esmolol) 



 
In Aortic Dissection CT angiography is the initial study of choice in hemodynamically stable 
patients with no evidence of renal dysfunction. It can reveal an intimal flap separating the true and 
false lumens in the aorta. 
 
 
Supravalvular aortic stenosis (AS), the second most common type of AS, usually refers to 
congenital left ventricular outflow tract obstruction due to discrete or diffuse narrowing of the 
ascending aorta. This causes a systolic murmur similar to that seen with valvular AS; however, the 
murmur is usually best heard at the first right intercostal space, higher than where the valvular AS 
murmur is best heard. Patients may also have unequal carotid pulses, differential blood pressure 
in the upper extremities (high-pressure jet in ascending aorta), and a palpable thrill in the 
suprasternal notch. Patients with significant supravalvular AS develop left ventricular hypertrophy 
over time and can also have coronary artery stenosis as an associated anomaly. These changes, 
along with the increase in myocardial oxygen demand during exercise, can lead to subendocardial 
or myocardial ischemia, which is likely responsible for this patient's anginal symptoms during 
exercise. 



 
Amiodarone is a class Ill antiarrhythmic drug often used for management of ventricular 
arrhythmias in patients with coronary artery disease and ischemic cardiomyopathy. 
Amiodarone can cause several potential adverse effects, and long-term monitoring of several 
parameters (eg, pulmonary function and thyroid tests) is recommended for early detection and 
recognition of potential side effects from its use. 
Pulmonary toxicity is a serious adverse effect of long-term amiodarone use that usually presents 
with chronic Interstitial pneumonitis (most common) but can cause acute respiratory distress 
syndrome. Pulmonary toxicity correlates with the total cumulative dose and usually occurs months 
to several years after the initiation of the drug therapy. 
A baseline chest rad iograph and pulmonary function testing (PFT) are usually obtained prior to 
initiating therapy, and long-term surveillance is guided by development of signs or symptoms 
(cough, fever. dyspnea) suggestive of pulmonary toxicity. 



 

 



Based on the Advanced Cardiac Life Support guidelines, all patients with a pulse who have 
persistent tachyarrhythmia (narrow or wide complex) causing clinical or hemodynamic instability 
(hypotension, cardiogenic shock, signs of ischemia, acute heart failure) should be managed with 
immediate direct current cardioversion. With cardioversion, energy delivery is synchronized to the 
QRS complex to minimize the likelihood of the shock occurring during repolarization, which can 
precipitate ventricular fibrillation. 
By contrast, immediate defibrillation (as opposed to cardioversion) provides a highenergy shock at 
a random point in the cardiac cycle (unsynchronized shock) and is indicated in patients with 
ventricular fibrillation or pulseless ventricular tachycardia. 
 
The term "lone AF" is occasionally used for patients with paroxysmal, persistent, or permanent AF 
with no evidence of cardiopulmonary or structural heart disease. Patients with lone AF are 
generally age <60 and, by definition, have a CHA,DS,-VASc score of 0. The risk of systemic 
embolization in such patients is extremely low, and anticoagulant therapy is not indicated. 
 
 

 
 
Class I antiarrhythmic drugs act by blocking sodium channels and inhibiting the initial 
depolarization phase (phase 0) of the action potential. Flecainide and propafenone are class IC 
antiarrhythmic drugs that are occasionally used in treatment for atrial fibrillation (for maintenance 
of sinus rhythm) in patients with structurally normal hearts. They have the slowest rate of drug 
binding and dissociation from the sodium channel receptor. Under normal circumstances, 
flecainide does not cause any significantprolongation of the QRS or QT interval. 
In patients with faster heart rates, the drug has less time to dissociate from the sodium channels, 
leading to a higher number of blocked channels, which in turn leads to a progressive decrease in 
impulse conduction and a widening of the QRS complex. This phenomenon is termed "use 



dependence," and is seen most frequently with class IC antiarrhythmic agents (less with class lA 
drugs and rarely with class IB drugs), and is the mechanism behind their efficacy against 
supraventricular arrhythmias. 
 

 
 
About 50% of patients report constitutional symptoms (due to overproduction of interleukin-6) such 
as fever, weight loss, or Raynaud phenomenon. 
Although transesophageal echocardiography is the most sensitive test for diagnosis, transthoracic 
echocardiography is usually adequate. 
 
 
This patient's presentation- bradycardia, atrioventricular block, hypotension, and diffuse wheezing- 
is suggestive of beta blocker overdose. Intoxication with calcium channel blockers, digoxin, and 
cholinergic agents could also cause similar symptoms, but wheezing is more specific for beta 
blocker toxicity. The most common presentation is bradycardia and hypotension leading to 
cardiogenic shock, as evidenced by this patient's cold and clammy extremities. Other effects 
include hypoglycemia, bronchospasm (beta 2 blockade), and neurological dysfunction (eg, 
delirium, seizures). 
The first steps in management are to secure the airway and give isotonic fluid boluses and 
intravenous (IV) atropine for initial treatment of hypotension and bradycardia. In patients with 
refractory or profound hypotension, the next step is to administer IV glucagon. Glucagon increases 
the intracellular levels of cyclic AMP and has been effective in treating both beta blocker and 
calcium channel blocker toxicity. Other therapies that can be used simultaneously or in succession 
include IV calcium, vasopressors (epinephrine or norepinephrine), high-dose insulin and glucose, 
and IV lipid emulsion therapy.  



sinus bradycardia 
(heart rate <60/min with regular rhythm and a constant PR interval). The normal resting heart rate 
is usually 60-100/min. Sinus bradycardia can occur normally in adolescents and younger adults, in 
well-conditioned athletes, and in some elderly patients, especially during sleep. Pathologic causes 



include sick sinus syndrome, myocardial ischemia or infarction, obstructive sleep apnea, 
hypothyroidism, increased intracranial pressure, and medications. 
 

 

Patients with RVMI are initially treated similarly to others with acute Ml: dual antiplatelet therapy, 

statins, anticoagulation, and urgent revascularization (thrombolytics or primary percutaneous 

intervention). Patients with RVMI require a high preload to maintain adequate right heart output. 

Therefore, patients with hypotension and low/normal jugular venous pressure (JVP) should be 

given high-flow intravenous (IV) fluids to increase RV preload (if JVP is elevated, IV fluids are less 



likely to be helpful). Drugs that decrease preload, such as nitrates, diuretics and opioids, can 

cause profound hypotension and should be avoided. Drugs that slow the heart rate (beta blockers) 

or decrease contractility (calcium channel blockers) should be used with caution. 

 

 



 

Symptomatic carotid stenosis is defined by the occurrence (within the past 6 months) of sudden-

onset focal neurological symptoms corresponding to a carotid artery lesion. 

 

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

 

 High Output HF 

  
 Symptomatic AVF can be congenital or acquired (as shown in the table above) and creates 

an abnormal connection between the arterial and venous systems that bypasses the 

capillary beds. Shunting of a large amount of blood through the fistula decreases systemic 

vascular resistance, increases cardiac preload, and increases cardiac output. Clinical signs 

include widened pulse pressure, strong peripheral arterial pulsation (e.g., brisk carotid 

upstroke), systolic flow murmur (as in this patient), tachycardia, and usually flushed 

extremities. The left ventricle hypertrophies, and the point of maximal impulse is displaced 

to the left. An ECGusually shows left ventricular hypertrophy. 



  

  



  
 Cocaine acts as a sympathomimetic agent that induces coronary vasoconstriction, 

promotes thrombus formation, and increases the risk of myocardial ischemia and infarction 

by causing increased myocardial oxygen demand. Patients with acute cocaine intoxication 

should initially be treated with intravenous benzodiazepines to alleviate psychomotor 

agitation and sympathomimetic effects (eg, tachycardia, hypertension).Those with acute 

coronary syndrome (ACS) are managed with antiplatelet therapy,nitrates, and 

percutaneous coronary intervention if indicated. However, the use of beta blockers should 

be avoided due to the risk of unopposed cocaine-induced alpha agonist activity and 

resultant worsening vasoconstriction. 

Atrophic Nasal mucosa 



  



  
 Prinzmetal's angina. It is caused by temporary spasm of the coronary arteries, as opposed 

to atherosclerotic narrowing which is seen in myocardial infarction. Young women are 

classically affected, and the greatest risk factor for variant angina is smoking. Aside from 

smoking, there is often an absence of cardiovascular risk factors. Variant angina is 

associated with other vasospastic disorders, such as Raynaud's phenomenon and migraine 

headaches. The episodes often occur in the middle of the night (midnight to 8 am) and are 

precipitated by exercise, hyperventilation, emotional stress, cold exposure or cocaine use. 

The angina episodes are accompanied by transient ST elevations with return of ST 

segments to baseline upon resolution of symptoms. This is in contrast to the ST 

depressions seen in unstable angina, and the longer duration of ST elevations seen in 

myocardial infarction. Medical therapy for variant angina typically involves calcium channel 

blockers or nitrates.  

 (Choice B) Nonselective 13-Biockers such as propranolol should be avoided in variant 

angina because 132 receptor inhibition can lead to worsened coronary vasospasm 

 (Choice C) Aspirin should also be avoided in variant angina because it causes prostacyclin 

inhibition, which may promote coronary vasospasm. 



  

  
 Nitrates exert their effect by direct vascular smooth muscle relaxation causing systemic 

venodilation and an increase in peripheral venous capacitance. Their primary anti-ischemic 

effect is mediated by systemic vasodilation and decrease in cardiac preload resulting in a 

decrease in left ventricular end-diastolic and end-systolic volume. This, in turn, leads to a 

reduction in left ventricular systolic wall stress - which reflects afterload and is proportional 

to (pressure • radius I thickness) - and a decrease in myocardial oxygen demand, resulting 

in relief of anginal symptoms. 



  

  



  
 Erythropoietin stimulates erythropoiesis for CKD patient's anemia but can cause serious 

cardiovascular events, thromboembolic events, stroke, and increased mortality in patients 

with cardiovascular disease. 

 Cyanide toxicity can occur in patients receiving prolonged infusions or higher doses of 

nitroprusside, and is most common in patients with renal insufficiency. It is characterized by 

altered mental status, lactic acidosis, seizures, and coma. 

  
 In this patient with no evidence of coronary artery disease on angiography, the most likely 

etiology is dilated cardiomyopathy due to heavy alcohol consumption (macrocytic anemia 



(mean corpuscular volume >100 )Jm~). thrombocytopenia, >2:1 ratio of aspartate 

aminotransferase to alanine aminotransferase). 

 Alcoholic cardiomyopathy is a diagnosis of exclusion in patients with dilated 

cardiomyopathy and history of alcohol abuse in whom no other potential causes of 

cardiomyopathy (eg, coronary artery disease, valvular heart disease) are suspected or 

identified. The degree of LV dysfunction in alcoholic cardiomyopathy is directly related to 

the daily amount and overall duration of alcohol intake. The primary therapy for such 

patients is complete abstinence from alcohol use; this intervention is associated with 

improvement or normalization of LV function over time. 

  

  



  
 Augmentation of intensity with inspiration was shown to have 100% sensitivity and 88% 

specificity in differentiating right-sided systolic murmurs from all others. 

 When aortic regurgitation  ( AR) is due to valvular disease, the early diastolic murmur is best 

heard along the left sternal border (3rd and 4th intercostal spaces). However, when the AR 

murmur is due to aortic root disease, it is best heard along the right sternal border. 

  



  
 Although it is considered a benign finding, the presence of first-degree AV block has been 

associated with a higher risk of heart failure, atrial fibrillation, and overall mortality. 

 Some patients with first-degree AV block and marked prolongation of the PR interval can 

develop "pacemaker syndrome." This refers to an uncomfortable sensation with the 

awareness of heartbeat due to atrial contraction against a closed mitral valve during 

ventricular systole. Such symptomatic patients are potential candidates for pacemaker 

explantation. 



  

  



 Non exertional (or classic) heat stroke can have similar clinical features and potential 

complications. It occurs in the absence of strenuous activity and typically affects elderly 

patients with significant underlying comorbidities that limit their ability to escape or cope 

with excessive heat. Management for nonexertional heat stroke emphasizes evaporative 

cooling (eg, spraying lukewarm water while fans blow air on the patient's skin). rather than 

ice-water immersion, which is associated with increased mortality in nonexertional heat 

stroke. 

  

  
 HCM is often characterized by left ventricular hypertrophy most prominent inthe basal 

anterior septum. 



  
 sudden onset of chest pain, ST segment elevation, holosystolic murmur at apex, and 

bibasilar crackles-is consistent with acute inferior  myocardial infarction (MI) with papillary 

muscle displacement, leading to acute mitral regurgitation (MR) and pulmonary edema. 

Patients with acute Ml can also develop acute MR 2 to 7 days after the infarct due to 

papillary muscle rupture. 

  



  

  
 Acute MR in 50% is silent w/o murmur . 



  
 Ventricular aneurysm occurs as a late complication of acuteST-segment elevation or 

transmural myocardial infarction. ECG often shows persistent ST-segment elevation along 

with deep Q waves. Progressive left ventricular enlargement can cause heart failure, 

refractory angina, ventricular arrhythmias, functional mitral regurgitation, or mural thrombus. 

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

dilatation of the ventricle. This process is lessened by ACE inhibitors .So , An ACE inhibitor 

should be initiated within 24 hours of myocardial infarction in all patients without a 

contraindication. 



  
 Ventricular fibrillation is the most frequent underlying arrhythmia responsible for sudden 

cardiac arrest in the setting of acute Ml;more than 50% occur within the first hour of 

symptom onset. Reentry is the predominant mechanism responsible for ventricular 

arrhythmias in the immediate  post-infarction period.The underlying mechanism responsible 

for peri-infarction ventricular arrhythmias varies according to the time elapsed since the 

onset of MI. Arrhythmias occurring within 10minutes of coronary occlusion are known as 

"immediate" or phase 1a ventricular arrhythmias. Acute ischemia causes heterogeneity of 

conduction with areas of marked conduction slowing and delayed activation, which in turn 

predisposes to reentrant arrhythmias. On the contrary, "delayed" or phase 1b arrhythmias 

occur about 10-60minutes after acute infarction and are thought to result from abnormal 

automaticity.. 



  

  



  
 Patients with myocardial ischemia/infarction canhave paradoxical splitting of 52 due to 

delayed myocardial relaxation and delayedclosure of the aortic valve. 

 Electrical alternans is a pathognomonic ECG finding for pericardia! effusion. 

  
 PE CXR : Westermark's sign (peripheral hyperlucency due to oligemia), Hampton's hump 

(peripheral wedge of lung opacity due to  pulmonary infarction), and Fleischner sign 

(enlarged pulmonary artery). 



  

  



  

  
 Physical counter pressure maneuvers (eg, leg crossing with tensing of muscles, handgrip 

and tensing of arm muscles with clenched fists) during the prodromal phase can improve 

venous return and cardiac output, sometimes aborting syncopal episodes. 



  

  



  

  

  


