	What is the definition of ACS?
	Manifestation of coronary artery disease which is seen as a spectrum from stable angina to unstable angina to non-STEMI and STEMI

	What is stable angina?
	Myocardial ischemia produced by predictable stress and relieved by predictable measures (rest, nitroglycerin)

	What is the Canadian Cardiovascular Society Classification of Stable Angina?
	Class I - Ordinary activity
Class II - Slightly limited activity (stairs etc)
Class III - Severely limited activity (level walking)
Class IV - Can&apos;t do any activity, may have angina at rest

	What is unstable angina?
	Angina characterized by any of the following:
-new onset angina (class II angina onset within the last 2 months)
-rest pain: rest pain&gt;20 minutes within one week of ED presentation
-progressive angina: less precipitation, more often, longer duration

	What is the ESC/ACC definition of acute, evolving or recent MI?
	one of the following 2 criteria:
1)Pathologic findings of AMI
2)Typical rise and fall of CK or troponin with at least one of the following:
-ischemic symptoms
-development of pathologic q waves
-ST segment elevation/depression, Twave changes
-coronary artery intervention

	What is the ESC/ACC definition of established MI?
	-pathologic finding of healed or healing MI
or
-development of new pathologic Qs on serial ECG +/- elevated troponins

	What is the pathophysiology of stable angina?
	Myocardial oxygen demand&gt;supply

	List 5 steps in the pathophysiology of AMI?
	-atherosclerotic plaque rupture
-primary hemostasis which is platelet aggregation
-secondary hemostasis which is thrombus formation
-coronary vasoconstriction/vasospasm due to inflammatory mediators
-reperfusion injry

	Why do atherosclerotic plaque rupture?
	Intrinsic factors
-thin fibrous caps
-larger lipid content of plaque
-location of higher shear stress


Extrinsic factors
-hypertension
-tachycardia
-vasoconstriction (cocaine,epi, norepi etc.)

	What is prinzmetal&apos;s angina
	vasospasm independent of stable plaques

	What the classic 5 CAD risk factors?
	Smoker
DM
Hyperlipidemia
HTN
Family history

	What chest pain features increase the LR that a patient is having an AMI?
	Radiation to both arms
Radiation to the right shoulder
Radiation to the left arm
Diaphoresis
History of MI

	What are chest pain features that decrease the LR of AMI?
	pleuritic chest pain
sharp, stabbing or positional
reproduced by palpation

	Which populations are more likely to have atypical chest pain and AMI?
	DM
elderly
female
non-white
dementia
no prior history of AMI or hypercholesterolemia
no family history of CAD
no history of stroke
no history of CHF

	What features of chest pain make it more likely to be angina?
	dull, pressure
2-5 min, &lt;15-20min
gradual
substernal
with exertion
associated symptoms
no pain on palpation of chest wall

	What features of chest pain make it less likely to be angina?
	Sharp, stabbing
seconds or hours
rapid
lateral chest wall, back pain
reproducible with inspiration
absent associated symptoms
painful palpation of the chest wall

	What physical exam features increase the LR that a patient is having an MI?
	3rd heart sound
hypotension
crackles

	What are key entities in the differential diagnosis of chest pain?
	AMI
Stable angina
Unstable angina
Prinzmetal&apos;s angina
Myocardial or pulmonary contusion
Pericarditis
PTX
Pleurisy
Boerhaave&apos;s syndrome
PUD
Esophageal spasm
Cholecystitis
Herpes zoster
Pancreatitis
Pulmonary embolism
Pulmonary hypertension
Aortic dissection
GE reflux
Gastritis or esophagitis
Mallory-weiss Syndrome
MSK pain

	What does the TIMI score for UA/NSTEMI predict?
	14 days risk of mortality, MI, recurrent ischemia needing revascularizations

	What is the earliest finding of ischemia on ECG?
	Hyperacute T wave

	What is the differential diagnosis of hyperacute T waves on ECG?
	Ischemia
Hyperkalemia
BER
LVH
LBBB
pericarditis

	What are features of ST elevation seen on normal ECGs?
	Precordial
&gt;1mm in men
&lt;1mm in women
stable over time
upsloping

	Where should you measure the ST segment? What should you compare it to?
	1.5-2 boxes over from the J-point
The TP segment

	What is the differential diagnosis for ST segment elevation on ECG?
	Normal
-normal variant
-benign early depolarization


Outside of the heart
-ICH
-Hyperkalemia
-Hypothermia
-Pulmonary embollus
-Iatrogenic (post cardioversion or in a paced rhythm)


Heart
-pericarditis
-STEMI
-Prinzmetal&apos;s angina
-aortic dissection into coronary ostia
-LV aneurysm
-LV hypertrophy
-myocarditis
-LBBB
-Brugada

	What does ST segment depression indicate?
	It represents subendocardial/noninfarction ischemia


-it may precede ST elevation
-it may represent reciprocal or right-sided changes

	What is the differential diagnosis of ST depression?
	Normal
Normal variant (&lt;0.5mm)
rate related


Outside the heart
ICH
PE
Pneumothorax
HyperK
HypoK
Digoxin effect
Iatrogenic (post cardioversion or paced rhythm)


Heart
NSTEMI (thrombus/embolus)
LV hypertrophy
RV hypoertrophy
Myocarditis
LBBB
RBBB

	What is the differential diagnosis of Twave inversion?
	ACS
LVH
BBB
paced rhythm
myocarditis
pericarditis
PE
PTX
WPW
CVA
hypokalemia
GI disorders
hyperventilation
normal variant

	What is T-wave pseudo normalization?
	It is a T wave that is now normal looking but was inverted in a prior EKG. &nbsp;This can indicated ACS.

	What is Wellen&apos;s syndrome?
	This is a subgroup of ischemic T wave inversions with either
1) deep symmetrical T wave inversions in the anterior precordial leads
2) biphasic T wave changes in the anterior precordial leads


This finding may be indicative of a proximal LAD lesion

	What are Q waves?
	They generally represent irreversible myocardial necrosis. &nbsp;They may appear within the first hour of MI but commonly develop within 8-12h into the MI

	How do you define a pathologic Q wave?
	&gt;0.03s
2 contiguous leads
&gt;1mm deep

	Where do you see ST elevation and reciprocal changes in lateral MI?
	ST elevation: V5-6, avL, I
Reciprocal changes II, III, aVF

	What is an anterior MI and what vessel is involved?
	ST elevation in V1-V4 (septal involvement V1 and V2)
It is supplied by the LAD

	What does ST elevation in the high lateral leads (I and avL) suggest?
	A circumflex occlusion

	What causes ST depression in V1-V3 in inferior MI?
	Reciprocal changes
Posterior extension
Simultaneous anterior MI

	What vessel supplies the posterior part of the heart?
	RCA, posterior branch of the RCA and circumflex

	What are signs suggestive of benign early repolarization on ECG and history?
	-J point elevation &lt;3.5mm
-ST segment elevation usually &lt;2mm in precordial and &lt;0.5mm in limb leads
-upward concavity of initial portion of the ST segment
-notching of the terminal portion of the QRS
-symmetrical concordant T waves of large amplitude especially V2-V5
-diffuse ST elevation
-temporal stability
-more common in younger, black patients

	What are signs suggestive of pericarditis on ECG and history?
	-Diffuse ST elevation with concave up ST segments usually &lt;5mm high
-aVR may have ST depression with PR segment elevation
-PR depression is insensitive but specific and is best seen in the inferior leads and V6

	What is an LV aneurysm?
	It is a focal area of myocardium that paradoxically bulges outward during systole

	What are ECG/historical signs suggestive of left ventricular aneurysm?
	-ST elevation in V1 to V6 and I, aVL (may have q waves present)
-classically starts 2 weeks post MI
-If the amplitude of Twave to QRS&lt;0.36 is all leads then it is more likely caused by an LV aneurysm, if not, it is more likely AMI

	What are the Sgarbossa Criteria for AMI in patients with old LBBB?
	ST elevation &gt;1mm concordant with QRS (Score 5)
ST depression &gt;1mm in V1, V2 or V3 (Score 3)
ST elevation &gt;5mm discordant with QRS (Score 2)
You need a score of 3 or more to be 94% specific


ST/S ratio &lt;-0.25 (instead of discordant criteria)

	What are the ECG features of LVH?
	-prominent left sided forces with large rS or QS complexes in V1 and V2 with discordant tall T waves
-the initial portion of the elevated ST segment is generally concave as opposed to the obliquely straight or convex pattern that usually is seen with ST segment elevation in AMI
-the left precordial leads (and I and aVL) may show evidence of repolarization abnormality with ST segment depression and asymmetrically inverted T waves

	What is the value of a 15-lead EKG?
	it is used to assess the RV and the posterior part of the heart
it increases the sensitivity of ACS detection by 12%

	What are the indications for a 15-lead?
	-ST elevation or depression in V1 to V3
-equivocal ST elevation in the inferior or lateral leads
-all inferior STEMI
-hypotension in the setting of ACS

	What ECG changes suggest left main coronary artery occlusion?
	ST elevation in lead aVR

	What are the ECG findings associated with a posterior MI?
	-ST elevation in the inferior or lateral leads
-ST elevation in the posterior leads V8-V9
Reciprocal ST changes in the right precordial leads (V1-V3)
-tall wide R waves
-horizontal ST segment depression
-tall upright T wave
-R wave amplitude/S wave amplitude ratio &gt;1

	What are the ECG findings in RV infarction?
	-ST elevation in V1 in the setting of inferior MI
-ST elevation in V4R (may be subtle because of small RV muscle mass)
-ECG changes suggestive of posterior MI

	What is the sensitivity and specificity of a single ECG for the diagnosis of AMI?
	Sensitivity 60%
Specificity 90%

	What is the Killip classification?
	Class I - No clinical signs of heart failure
Class II - Crackles at the lung bases, S3 gallop, elevated JVP
Class III - Acute pulmonary edema
Class IV - Cardiogenic shock


As your Killip class increases, your post-MI 30 days mortality also increases

	When do Troponin I ,T and CK MB become detectable?
	3 hours

	When does CK-MB peak?
	20-24hours

	What is the duration of the rise in Troponin I, T and CK-MB?
	Troponins: 7-14d
CK-MB - 2-3 days

	What is the sensitivity of troponin for detecting MI ?
	50% at 3-4 hours
75% at 6 hours
100% at 12 hours

	Are troponin I and troponin T equivalent in their diagnostic and prognostic abilities?
	Troponin T is less specific in patients with renal dysfunction (but retains predictive ability) &nbsp;Otherwise they are equivalent

	What are cardiac and non-cardiac conditions that can be associated with troponemia?
	Cardiac conditions
MI
myocarditis
pericarditis
CHF
LVH
blunt cardiac trauma


Non-cardiac conditions
PE
Sepsis
Renal failure

	What are the absolute contraindications to exercise stress testing?
	Recent MI (within 48h)
High-risk UA
Cardiac dysrhythmias causing symptoms or hemodynamic compromise
Severe aortic stenosis
Decompensated CHF
Myocarditis
Pericarditis
Acute PE

	What is the NPV of EST in low risk ED CP patients?
	NPV 98.7% for ACS or cardiac event within 30d

	What is the pathophysiology of an acute coronary event?
	-endothelial damage through plaque disruption
-platelet aggregation
-thrombus formation causing partial or total lumen occlusion
-coronary artery vasospasm
-reperfusion injury caused by oxygen free radicals, calcium and neutrophils

	What is the time frame in which fibrinolysis and PCI must be initiated in patients with STEMI?
	Door to needle: 30min
Door to balloon: 90min (from arrival to initial hospital)

	What are the early and late complications of AMI?
	Early
Bradydysrhythmias (sinus brady or AV block)
Tachydysrhythmias (sinus tachy, afib, VF, VT)
Cardiogenic shock
Papillary muscle dysfunction (acute mitral regurgitation)
Recurrent chest pain
RV infarction


Late
Embolism (from mural thrombus)
Pericarditis (post-mi and Dressler&apos;s)
Myocardial rupture
Papillary muscle rupture
Septal wall rupture

	What is the therapeutic time window for administration of fibrinolysis?
	12h post onset of STEMI
Best outcome is &lt;3h

	What is the mechanism of action of ASA?
	Irreversible inhibition of platelet cyclooxygenase

	What is the mechanism of action of clopidogrel?
	Irreversible inhibition of platelet adenosine diphosphate receptor

	What is the mechanism of action of GP IIb/IIIA inhibitors?
	Binds glycoprotein IIb/IIIa receptors on the surface of platelets

	What is the mechanism of action of unfractionated heparin?
	Binds to antithrombin III forming a complex that is able to inactivate factor II (thrombin) and Xa

	What is the mechanism of action of LMWH?
	Inhibits the coagulation system in a fashion similar to that of Unfractionated heparin<div><br></div><div>Inhibits Factor Xa</div>

	What is the mechanism of action of hirudin and bivalirudin?
	they are direct thrombin inhibitors
they do not require endogenous co-factors and do not cause thrombocytopenia

	What is the mechanism of action of fondaparinux?
	It is a selective factor Xa inhibitor

	What is the mechanism of action of tenecteplase?
	It binds to fibrin and converts plasminogen to plasmin

	What are the advantages of LMWH vs UFH?
	Advantages
-longer serum half-life producing a more manageable dosing schedule
-more consistent therapeutic response among patients
-decreased incidence of HIT
-reduced rates of adverse bleeding episodes
-easier administration
-greater bioavailability


Disadvantages
-higher cost
-requires dose adjustment in renal failure

	what is the management of bleeding post IV heparin?
	Stop infusion
Protamine 1mg/kg

	What is the management of bleeding post enoxaparin?
	Protamine 1mg per mg enoxaparin
consider factor VIIa

	What is the management of bleeding post fondaparinux?
	discontinuation
recombinant factor VIIa

	What is the management of bleeding post bivalirudin
	discontinuation
recombinant factor VIIa

	What is the management of bleeding in patients post GPIIb/IIIa inhibitors?
	Stop infusion
Platelet transfusion as needed

	What creates the cardiac cell membrane potential?
	Na+, K+, Ca++
normal resting membrane potential is -90mV and is due mainly to the sodium potassium exchange pump and the natural concentration dependent flow of K+ out of the cell.

	What are the phases of cardiac cell depolarization
	Phase 0 - abrupt membrane depolarization in response to a stimulus (due to opening of fast Na+ channels)


Phase I - short period of membrane repolarization caused by the closure of the fast Na+ channels and transient K+ efflux from the cell


Phase 2 - plateau phase &nbsp;of the action potential in which slow Ca++ channels remain open maintaining a near balance between ion influx and efflux


Phase 3 -rapid membrane repolarization period as the slow Ca++ channels close and K+ flows down the concentration gradient


Phase 4 - represents electrical diastole with the normal cell membrane at resting potential

	Define the absolute refractory period
	In nonpacemaker cells - additional depolarization from a second electrical stimulus is not possible when the memebrane potential is more positive than -60mV irrespective of impulse strength

	Define the relative refractory period
	At a membrane potential of -60 to -70mV a strong impulse can cause a response that is likely to be propagated, although abnormally

	Where are pacemaker cells located and what is their intrinsic impulse formation rate?
	-SA node: rate 60-90BPM dominant pacemaker, RCA 55% and Circumflex 45%
-AV node: 45-60BPM RCA 90%, circ 10%
-infranodal pacemakers within the His bundle, Purkinje system and the bundle branches (30-45BPM)

	How are pacemaker cells different from other myocytes?
	-Their resting potential is less negative<br>-They can spontaneously depolarize via slow Na+ influx during phase 4

	Define right vs left dominant circulation
	Right dominant: when the AV node is supplied by a branch of the RCA (this is the case in 90% of patients)


Left dominant: when the AV node is supplied by the left circumflex artery (=10%)

	What are after depolarizations?
	Fluctuations in membrane potential that occur as the resting potential is approached. &nbsp;They may precipitate another depolarization


Early after depolarizations: after depolarization that occur just before full resting potential (more likely with slower heart rates)


Delayed after depolarizations: after depolarizations that occur after full resting potential; can arise from ischemia, pump failure, catecholamine excess or electrolyte disturbances; enhanced by faster heart rates

	What is the resting HR of patients whose parasympathetic tone has been lost? (eg. after heart transplantation or with certain drugs)
	Normally the SA node is under slight parasympathetic dominance which maintains the HR 60-90BPM. &nbsp;When parasympathetic tone is lost the resting HR is higher

	Describe the trajectory of an impulse along the conduction system of the myocardium?
	SA node (impulse generation)
Propagation through the atrial tissues
AV node
HIS bundle
3 main bundle branch fascicles (RBB, LASB, LPIB)
Purkinje fibers
Ventricular myocardial tissues

	Why is conduction of the impulse within the AV node slower than other areas of the conducting system?
	Because of the dependence on slow-channel ion influx to depolarize the cell membranes in the AV node. &nbsp;This delay limits the ventricular rate and allows complete atrial emptying (increasing ventricular diastolic volume and stroke volume)

	What do the P wave, T wave, PR , QRS, and QT intervals represent?
	P wave - atrial depolarization
T wave ventricular repolarization
PR interval - time needed for conduction of a sinus impulse through the atria and AV node
QRS - ventricular depolarization
QT total time of ventricular depolarization and repolarization usually &lt;half &nbsp;of the R-R interval

	What impulses produce a short PR or a prolonged PR
	Short PR - impulses originating in the low atrial tissues, the AV junction or other infranodal tissues along with impulses conducted to the ventricles by accessory pathways


Prolonged PR: nodal or supranodal conduction system disease

	What is the Ashman phenomenon
	Aberrant ventricular conduction of an atrial extrasystole after a long preceding cycle in any irregular atrial dysrhythmia. &nbsp;Classically the Ashman phenomenon is seen in Afib in which long-short cycle sequences are common

	What is pre-excitation
	Early depolarization of the ventricular myocardium when accessory paths are employed instead of the normal conduction system

	What are 3 common mechanisms of dysrhythmia formation
	Triggered dysrhythmia - dysrhythmia due to after depolarizations 
due to delayed after depolarizations -&gt; intracellular Ca++ overload -&gt; dig toxicity, ectopic atrial rhythms
due to early after depolarizations -&gt; enhanced by slower HR -&gt; torsades de pointes


Altered automaticity -&gt; spontaneous phase 4 depolarization in non pacemaker cells
clinically-&gt; gradual increase in palpitations
example: VT within the 1st 24h post MI, idioventricular rhythm after MI


Re-entry-&gt; abnormal conduction (requires 2 paths, unequal responsiveness to an impulse, one path must be slower)
most regular narrow complex tachycardias

	What is the classification of antidysrhythmic drugs?
	Class I - Na+ channel blockers
Ia - moderate
Ib - weak
Ic- strong


Class II - beta blockers
Class III - potassium channel blockers
Class IV - calcium channel blockers
Miscellaneous - dig, magnesium sulfate, adenosine

	What are the side effects of procainamide
	QRS widening
QT prolongation
AV block
Seizures

	What are the side effects of lidocaine
	decreased HR in &nbsp;the presence of myocardial ischemia<br>seizures<br>AMS

	What are the side effects of flecainide?
	increased HR, hypotnesion

	What are the side effects of propafenone
	proarrhythmic, dizziness

	What are the acute and long term side effects of amiodarone
	acute:
hypotension
slowing heart rate
decreased contractility


long term
corneal deposits
photosensitivity
GI intolerance
Hyper/hypothyroidism
heart failure
pulmonary toxicity/fibrosis
bradycardia

	How can you distinguish PACs from PVCs?
	PAC
no compensatory pause
preceding P wave (different from sinus P wave)
usually classic RBBB pattern
QRS axis normal or near normal
QRS rarely &gt;0.14s


PVC
Fully compensatory pause
no preceding P waves
LBBB, RBBB, hybrid pattern
frequently bizarre QRS axis
QRS often &gt;0.14s

	What causes PVCs and VT?
	Cardiac
Acute or previous MI
infarction/ischemia
Myocardial contusion
Valvular heart disease
Cardiomyopathy


Electrolyte abnormalities
hypokalemia
hypomagnesemia


Intoxications
TCA
Dig
Ethanol
Methylxanthines
Sympathomimetics
Class I antidysrhythmics


Acid base disorders
Acidosis
Alkalosis


Respiratory
hypercapnia
hypoxia


Idiopathic

	What classification can help distinguish PVCs likely to degenerate into VF/VT after MI?
	Lown Classification
Class 0 none
Class 1 &lt;30/h
Class 2 &gt;30/h
Class 3 Multiform or multifocal
4A 2 consecutive
4B &gt;/=3 consecutive
5 R on T phenomenon


Increased risk of VF/VT and sudden death with classes 3-5

	What are the bedside symptoms of unstable rhythms?
	Hypotension
Chest pain
AMS
Dyspnea or pulmonary edema

	What are causes of irregular rhythms
	Atrial fibrillation<br>Atrial tachycardia or flutter with variable conduction<br>MAT<br>Multiple extrasystoles<br>Wandering pacemaker<br>Parasystole (when 2 separate pacemakers compete to produce ventricular depolarization in the absence of structural conduction disease)

	What usually happens when a parasystole is present
	In addition to the sinus node, a second pacemaker (usually from the ventricular conductive system) acts like an artificial fixed rate pacemaker producing impulses irrespective of the sinus node activity.

	What are the ECG features of a ventricular parasystole
	Protected pacemaker-fixed discharge rate
Wide QRS compelxes
Interectopic intervals fixed or in multiples of shortest interval
Fusion beats if simultaneous to conducted sinus impulse
Variable coupling intervals

	What are causes of Atrial fibrillation
	Ischemic heart disease
Valvular heart diseaese (especially mitral)
Pericarditis
Hyperthyroid
Sick Sinus syndrome
Myocardial contusion
Acute ethanol intoxication
Idiopathic
Hypertensive heart disease
Cardiomyopathy
Cardiac surgery
Catecholamine excess
Pulmonary embolism
CHF
Accessory pathway

	What medications can be used for rate control of atrial fibrillation?
	BB
CCB
Dig
MgSo4

	What medications can be used for conversion of atrial fibrillation
	Procainamide
Amiodarone
Flecainide
Propafenone
ibutilide

	What are the admission criteria for patients with a fib?
	Instability
Myocardial ischemia
Worsened heart failure
Symptomatic recurrence in the ED

	What is the CHADS2 score?
	Congestive heart failure (1 point)
Hypertension (1 point)
Age &gt;75 years (1 point)
DM (1 point)
Stroke or TIA history (2 pts)


(this does not apply to mitral stenosis or prosthetic heart valves as they carry similar risk and warfarin is indicated)

	What is the interpretation of the CHADS score
	CHADS &gt;/=2 - warfarin
CHADS 1 - warfarin or ASA
CHADS 0 ASA

	Define pre-excitation
	Depolarization of the ventricle earlier than would occur by conduction of an impulse through the AV node. &nbsp;Implies the existance of an accessory pathway from the atria to the ventricle in addition to the AV node

	What are 3 ECG features of WPW syndrome
	Short PR interval
QRS duration &gt;0.10s
Slurred upstroke to the QRS complex (delta wave)

	Differentiate orthodromic and antidromic tachycardias?
	Orthodromic: narrow QRS complex, absent delta wave, AV node is being used for anterograde conduction to the ventricles and the accessory pathway is used for retrograde conduction


Antidromic: wide QRS, delta wave is present, the accessory pathway is being used as the anterograde limb and the AV node is used for retrograde conduction

	What is the most common presentation of an accessory pathway syndrome?
	A regular orthodromic tachycardia which is often not recognized as an accessory pathway and is treated the same way as a PSVT

	What diseases are associated with a WPW?
	Idiopathic
Cardiomyopathy
Transposition of the great vessels
Endocardial fibroelastosis
Tricuspid atresia
Ebstein&apos;s disease

	What is the treatment of WPW-related tachycardia
	Procainamide or Amiodarone
Cardioversion when &gt;250bpm, unstable or failed drug therapy

	Why should all AV nodal conduction slowing agents (Adenosine, BB, CCB, Digitalis) be avoided in patients with an antidromic (wide QRS) regular tachycardia or any irregular tachycardia (irrespective of QRS duration)
	It may allow rapid ventricular response rates from unopposed conduction through the accessory pathway and precipitate VF<br><br><br>Rapid ventricular rates &gt;200bpm in an adult are a clue to the possibility of an accessory pathway because normal AV nodal tissues rarely allow a ventricular response rate &gt;150-165bpm

	What is the Lown-Ganong-Levine syndrome?
	an uncommon accessory pathway associated with paroxysmal tachycardia, a short PR interval and a normal QRS without a delta wave

	What are the 1st line agents for the treatment of VT of uncertain origin
	Amiodarone
Procainamide

	What is the treatment of stable monomorphic Vtach?
	Correct underlying cause
1st line Procainamide, amiodarone or sotalol (ACLS 2010)

	What are the clinical criteria to diagnose torsades?
	Ventricular rate &gt;200bpm
QRS structure displaying and undulating axis with the polarity of the complexes appearing to shift about the baseline
Often short episodes &lt;90s, although sustained runs can be seen

	What length of QT indicates an increased risk or torsades?
	&gt;500msec

	What are the causes of prolonged QT interval and how does the treatment differ for each
	Unstable = defibrillation
Pause dependent (most common) - correct underlying cause, increased HR to shorten ventricular repolarization (using overdrive pacing) or beta adrenergic IV infusion to achieve a ventricular rate of 100-120bpm
Adrenergic dependent (arising in childhood or early adulthood and is congenital) - BB are 1st line

	What are pause dependent causes of prolonged QT?
	Drug induced
Class Ia and Ic antidysrhythmics, haloperidol, droperidol, TCA, antibiotics (macrolides and fluoroquinolones), organophosphates, antihistamines, antifungals, antiseizure and antiemetic agents
Electrolyte abnormalities
DIet related (starvation, low protein)
Severe bradycardia
Hypothyroidism
Contrast injection
CVA
MI

	What are causes of adrenergic dependent prolonged QT
	Congenital
Jervell and Lange Nielsen syndrome (deafness, AR)
Romano-Ward syndrome (normal hearing, autosomal dominant)
Sporadic (normal hearing, no familial tendency)
Mitral valve prolapse


Acquired
CVA
Autonomic surgery (radical neck dissection, carotid endarterectomy, truncal vagotomy)

	What is the Brugada syndrome and what are the ECG characteristics
	-inherited disorder of sodium channels leading to abnormal conduction in the heart
-associated with unpredictable dysrhythmias and syncope or sudden cardiac death
-Most common in men and patients of Asian origin



ECG
ST segment elevation in a saddle-back or coved appearance in leads V1 to V3 with a co-existant RBBB pattern


Management: admission and insertion of an ICD

	What are the Class I indications for permanent pacing in adults?
	3rd degree AV block associated with any of the following
-symptomatic bradycardia presumed secondary to AV block
-symptomatic bradycardia secondary to drugs required for dysrhythmia management or other medical conditions
-documented periods of asystole lasting more than 3 seconds or an escape rate of less than 40bpm in an awake, asymptomatic patient
-after catheter ablation of the AV node
-post-operative AV block that is not expected to resolve
-neuromuscular disease with AV block (the muscular dystrophies)


Symptomatic bradycardia from 2nd degree AV block regardless of type or site of block
Chronic bifascicular or trifascicular block with intermittent 3rd or type II 2nd degree AV block

	How long do lithium powered pulse generators function?
	5-10 years

	What is the characteristic QRS pattern following a pacer spike?
	LBBB pattern
(a RBBB pattern is abnormal and suggests a lead displacement)

	Explain the 5-letter pacemaker code
	Letter 1 - Chamber paced (A = atrium, V = ventricle, D = dual, O = none
Letter 2 - Chamber Sensed
Letter 3 - Sensing response (T = triggered, I = inhibited, D = dual (A and V inhibited), o = none)
Letter 4 - Programmability (P = simple, M = multiprogrammable, R = rate adaptive, C = communicating, O = none)
Letter 5 - Antitachycardia functions ( P = pacing, S = shock, D = dual)

	What are class 1 indications for ICD therapy?
	-Cardiac arrest resulting from VF or VT not caused by a transient or reversible event
-spontaneous sustained VT
-Syncope of undetermined origin with hemodynamically significant systained VT or VF induced at electrophysiologic study when drug therapy is ineffective, not tolerated or not preferred
-non-sustained VT with CAD, prior MI, LV dysfunction and inducible VF or sustained VT at electrophysiological study that is not suppressible by a class I antiarrhythmic drug

	What is a VVI pacemaker?
	Intermittent backup pacing in an inactive patient
simple, low cost


disadvantage: this paces at a fixed rate and makes the patient at risk of pacemaker syndrome

	What is a VVIR pacemaker?
	indication: atrial fibrillation
advantages: rate responsive


disadvantage: requires advanced programming

	What is a DDD pacemaker?
	indication: complete heart block
advantages: atrial tracking restores normal physiology


disadvantages: no rate responsiveness, requires 2 leads

	What is a DDDR pacemaker?
	indication: sinus node dysfunction for rate responsiveness AV block


Advantages: all options available


Disadvantages: complexity, cost, programming and follow up evaluation

	Where does the typical endocardial lead sit?
	Right ventricular apex

	When are fusion of paced and native beats seen in paced rhythm strips or ECGs?
	When the programmed rate of the pacemaker approximates the patient's intrisic HR (this may be normal)

	What are the complications of pacemaker implantation?
	Infection - may be of the wound, or the subcutaneous pocket, or bacteria with sepsis
Thrombophlebitis
Pacemaker syndrome

	Should you try to aspirate a hematoma or abscess in the wound or pacemaker pocket?
	No, the needle can cut the insulation surrounding the pulse generator or the pacemaker lead. &nbsp;Aspiration should only be done under fluoroscopic guidance

	Describe pacemaker thrombophlebitis?
	-Venous obstruction related to permanent transvenous pacemakers
-may involve the axillary, subclavian or innominate veins or the SVC
-may be partial or complete occlusion
-due to extensive collateralization, few patients develop symptoms of acute thrombosis.
-diagnosis is make by duplex US of the jugular venous system, venography or contrast-enhanced CT
Managed with IV heparin/coumadin or early TPA

	What is the etiology of pacemaker syndrome?
	Loss of AV synchrony and ventriculoatrial conduction
Most frequently results from VVI pacing (may occur with DDI)
(ventricle depolarized by pacemaker, but if the sinus node is working it can depolarize and cause the atria to contract against a closed tricuspid and mitral valve resulting in increased jugular and pulmonary venous pressure)

	What are the clinical manifestations of pacemaker syndrome?
	Syncope or near syncope
orthostatic dizziness
fatigue
exercise intolerance
chest fullness or pain
cough
uncomfortable pulsations in the neck or abdomen
Cannon A waves

	What are the causes of pacemaker malfunction?
	Failure to capture
Undersensing
Oversensing
Inappropriate rate

	What are the causes of failure to capture?
	Lead disconnection, break or displacement
Exit block - the failure of an adequate stimulus to depolarize the paced chamber
Battery depletion

	What are causes of under sensing?
	Lead displacement
inadequate endocardial lead contact
Low-voltaage intracardiac P waves and QRS complexes
Lead fracture

	What are the causes of oversensing?
	Sensing extracardiac signals: myopotentials
T wave sensing

	What are causes of inappropriate rate?
	Battery depletion
Ventriculoatrial conduction with pacemaker mediated tachycardia
1:1 response to atrial dysrhythmias

	Can defibrillation safely be performed in patients with pacemakers and how should the paddles or electrodes be positioned?
	Defibrillation can safely be performed
There must be at least 10cm between the paddle and pulse generator
Place the sternal electrode near the sternal border or in the AP configuration

	What are causes of ICD malfunction?
	Increase or abrupt change in shock frequency
Syncope, near-syncope, dizziness
Cardiac Arrest (assume malfunction but probably due to VF that failed to respond)

	What are causes of increase or abrupt change in shock frequency?
	-increased frequency of VF or VT (consider ischemia, electrolyte disorder or drug effect)
-displacement or break in ventricular lead
-recurrent nonsustained VT
-sensing and shock of SVT
-oversensing of T waves
-Sensing noncardiac signals

	What are causes of syncope, near syncope or dizziness in patients with ICD?
	Recurrent VT with low shock strength (lead problem, change in defib threshold)
hemodynamically significant SVTs
inadequate backup pacing

	What does magnet application do to a pacemaker? to an ICD?
	-Magnet application typically turns a pacemaker into an asynchronous or fixed-rate pacing mode


-Magnet application to an ICD inactivates the defibrillator

	What are normal values for pulmonary artery pressure?
	Systolic 20-30
Diastolic 6-12

	What are normal values for PAWP?
	6-12 mmHg

	What are normal values for Cardiac output? Cardiac index?
	CO: 4-8
CI: 2.5-4

	Define heart failure?
	Pathophysiologic state in which the heart is incapable of pumping a sufficient supply of blood to meet the metabolic requirements of the body or requires elevated ventricular filling pressures to accomplish this goal

	What is the prognosis of HF and the causes of death?
	Prognosis: 50% mortality at 5 years after symptom onset
Causes of death: progressive hemodynamic deterioration (50%), sudden death from malignant ventricular dysrhythmias (50%)

	Define systolic and diastolic cardiac dysfunction
	Systolic: impairment of contractility with EF &lt;40%
Diastolic: impairment of relaxation and filling

	What is the NYHA heart failure classification
	I - no symptoms and no limitation in ordinary physical activity
II - mild symptoms and slight limitation during ordinary physical activity
III - marked limitation in activity due to symptoms, even during less than ordinary activity
IV - severe limitations, experiences symptoms even while at rest

	What are the compensatory mechanisms in heart failure?
	Increased stroke volume
Increased SVR
Cardiac hypertrophy
Activation of the renin angiontensin aldosterone system
increased sympathetic activity
release of cardiac natriuretic peptides

	What are the primary disease processes resulting in HF?
	Acute coronary thrombosis
Ischemic cardiomyopathy
Other cardiomyopathies
Valvular heart disease
Pericardial disease
COPD

	What are the precipitants of acute HF?
	Systemic hypertension
Myocardial infarction
Acute myocarditis
Acute valvular dysfunction
Dysrhythmia
Pulmonary embolus
Systemic infection
Thyrotoxicosis or hypothyroidism
Pregnancy
Anemia
Dietary, physical, environmental, emotional excesses
Pharmacologic complications

	What is the pathophysiology and etiology of cardiogenic pulmonary edema?
	Pathophys: elevated pulmonary capillary hydrostatic pressure


Etiologies:
Acute myocardial ischemia or infarction
Cardiomyopathy
Valvular heart disease
Hypertensive emergencies

	What is the pathophysiology and etiology of noncardiogenic pulmonary edema?
	Pathophys: alteration in the permeability characteristics of the pulmonary capillary membrane


Etiologies:
Sepsis or septic shock
Aspiration
inhalational injuries
neurogenic causes
fat emboli syndrome
high altitude
Drugs and toxins (PONS)
Phosgene, paraquate, phenothiazine
Opiates, organophosphates
nitrous oxide
Salicylates

	What are the causes of high output failure?
	Increased preload: 
retention of salt and water 


Decreased SVR
pregnancy
severe anemia
cirrhosis
vasodilator medications
arteriovenous fistulas
thyrotoxicosis
Paget&apos;s disease
Beriberi


Increased HR
persistent tachycardia


Increased beta sympathetic activity

	How should BNP levels be interpreted?
	BNP &gt;500pg/mL -&gt; highly associated with HF (LR 8.1)
BNP 100-500pg/mL -&gt; indeterminate
BNP &lt;100pg/mL -&gt; highly unlikely (LR 0.13)

	What is the management of acute pulmonary edema with normal/high BP?
	GOAL: decreased preload and after load


LMNOP


Lasix: inhibits Na+ resorption in the Loop of Henle
Morphine: central sympatholytic effect and release histamine
Nitroglycerin: venodilation at low dose, arteriolar dilation at higher doses begin at 10-20mcg/min and titrate in increments of 10mcg/min, can need doses as high as 200-300mcg/min
Oxygen
Position: sitting up, PPV

	Should nesiritide be used in the treatment of pulmonary edema?
	It has not been shown to be superior to NTG alone

	What is the management of acute pulmonary edema with hypotension?
	Fluid challenge: 250mL saline bolus over 5-10min<br>Repeat if the resp status is not deteriorating (likely hypovolemia)<br>If cardiogenic shock: norepinephrine (alpha effect with modest b effect) (low BP with hypo perfusion))

	How does CPAP/BiPAP work in pulmonary edema?
	Increased FRC
Increased Oxygenation
Decreased work of breathing
Decreased preload and afterload secondary to increased intrathoracic pressure

	What is the long term management of heart failure?
	Risk factor management (control HTN, DM2, dyslipidemia, smoking cessation, avoidance of alcohol/drugs)
ACE + BB (mortality benefit in those with prior MI or decreased LVEF)
ARBs (for those that can&apos;t tolerate ACE)
Dig - for patients with decreased EF who are symptomatic
nitrates - improve exercise tolerance
Spironolactone/furosemide - symptom control
Antidysrhythmic treatment
Dialysis for ESRD
PPV for OSA
ICDs if prior MI and EF &lt;35%

	What is the differential diagnosis of increased JVP?
	Right heart failure due to pulmonary hypertension
Congestive left sided heart failure
RV infarction
Tricuspid valve disease
Constrictive pericarditis
Cardiac tamponade

	What is the etiology of pericarditis?
	Infectious<br>viral<br>bacterial<br>fungal<br>parasitic<br>ricketssia<br><br><br>Post injury<br>trauma<br>surgery<br>myocardial infarction<br>radiation<br><br><br>Metabolic diseases<br>uremia<br>medications<br><br><br>Systemic diseases<br>Rheumatoid arthritis<br>SLE<br>Sarcoidosis<br>Scleroderma<br>Dermatomyositis<br>Amyloidosis

	What are the clinical features of pericarditis
	Sharp, pleuritic, retrosternal chest pain that can radiate to the trapezius muscles, relieved by sitting forward, worsened by lying down associated with fever, myalgia, isolated shoulder pain, pain over the diaphragm


PE: pericardial friction rub - may be audible anywhere over the anterior chest wall, usually is best heart over the left sternal border, best heard using the diaphragm of the stethoscope with the patient in the sitting position, holding their breath

	What are the 2 post MI pericarditis&apos;
	post mi pericarditis -&gt; 2-4 days post MI
Dressler&apos;s syndrome -&gt; delayed &gt;10d

	What are the characteristic ECG changes associated with pericarditis?
	1st stage: 
first hour to days
diffuse ST elevations
Reciprocal ST depressions in aVR and V1
PR segment depression


2nd stage
Normalization of the ST and PR segments
T wave flattening


3rd stage
Deep symmetrical T wave inversion


4th stage
ECG reverts to normal, T wave inversions may become permanent

	How can you differentiate pericarditis from MI and why is this distinction so crucial?
	Thrombolytic therapy is contraindicated in pericarditis-&gt; it may precipitate hemorrhagic cardiac tamponade


Differentiate from MI: the ST segment elevations are concave upward in pericarditis and convex upward in MI, there is no simultaneous T wave inversions or Q wave development in pericarditis

	What is the quantity of fluid required to produce cardiomegaly on CXR?
	200-250cc fluid

	What causes of pericardial effusions are associated with serosanguinous vs grossly bloody vs purulent pericardial fluid?
	Serosanguinous
neoplasms
TB
uremia
radiation
idiopathic


Grossly bloody
blunt or penetrating trauma
postinfarction myocardial rupture
aortic dissection
coagulopathies
iatrogenic cardiac perforation


Purulent
pneumonia
empyema
sepsis

	What is the most important factor in the development of tamponade?
	The rate of fluid accumulation

	What causes pneumopericardium?
	-Idiopathic
-spontaneous (asthma, labor, barotrauma from positive pressure ventilation or Valsalva maneuvers)
-Cocaine inhalation from positive pressure devices
-Diseases that can lead to formation of fistulae between the pericardial and pleural space, bronchial tree, or upper GI tract (PUD, carcinoma of the esophagus or stomach, esophageal diverticulum, bronchial carcinoma)
-Infection with gas-producing microorganisms

	What particular physical exam finding is associated with pneumopericardium and pneumomediastinum?
	Hamman&apos;s crunch: loud, crunching sound best heart in the left lateral decubitus position

	What is the pathophysiology of constrictive pericarditis?
	Impaired ventricular filling due to external cardiac compression from a thickened pericardium

	What are the causes of constrictive pericarditis?
	Late consequence of viral pericarditis
TB
Radiation
Trauma
Post-pericardiotomy adhesions

	What is the presentation of constrictive pericarditis?
	Indistinguishable form right-sided CHF
HPI - dyspnea, fatigue, weight gain
PE - hepatomegaly, pitting lower extremity edema, ascites, pericardial knock in diastole, friction rub
Pericardial calcification is suggestive

	What are the organisms involved in myocarditis?
	Enteroviruses (especially coxsackie B and adenoviruses)
Bacteria
Other viruses

	What is the clinical presentation of myocarditis?
	3 stages (acute, subacute, chronic)


Flulike complaints (fever, fatigue, myalgias, vomiting, diarrhea)
Fever, tachycardia, tachypnea, (often the auscultation is normal)
No symptom or sign is sensitive or specific

	How do you make the diagnosis of myocarditis?
	ECG - sinus tachycardia, low voltage, prolonged QT, AV block, Increased ST segment


Echo: decreased LVEF, global hypokinesis, regional wall motion abnormalities)


Endocardial biopsy

	What is the treatment for myocarditis?
	Stage specific, early antiviral agents, immunosuppressants<br>high dose Ig<br>treatment of CHF in the chronic stage

	What is dilated cardiomyopathy?
	A subset of cardiomyopathies characterized by dilation and contractile dysfunction of the left and right ventricles that is not due to HTN or ischemic heart disease

	What are the causes of dilated cardiomyopathy?
	Idiopathic
Myocarditis
EtOH
Drug-induced (cocaine, methamphetamine, heavy metals)
Peripartum
Familial
Collagen vascular disease
Amyloidosis
Thiamine

	How does dilated cardiomyopathy present?
	Left heart failure with dyspnea on exertion, orthopnea &nbsp;and CP on exertion

	What is hypertrophic cardiomyopathy?
	An autosomal dominant genetic disorder
In this disorder there is asymmetric myocardial hypertrophy in the absence of inciting hypertrophy stimulus. &nbsp;The hypertrophy frequently involves the interventricular septum but can occur in any region of the LV resulting in obstruction of flow through the left ventricle

	What is the presentation of hypertrophic cardiomyopathy?
	sudden death usually during exertion
syncope, near syncope, CP or dyspnea
S4, loud decrescendo midsystolic

	What is restrictive cardiomyopathy?
	Restricted ventricular filing secondary to myocardial infiltration
It&apos;s clinical presentation is similar to constrictive pericarditis

	What are the causes of restrictive cardiomyopathy?
	Tropical endomyocardial fibrosis
amyloidosis
sarcoidosis
hemochromatosis
scleroderma
radiation
malignant infiltration

	What is the presentation of restrictive cardiomyopathy?
	Exercise intolerance, dyspnea
PND, orthopnea
peripheral edema

	When does peripartum cardiomyopathy occur
	During the last 3 months of pregnancy or in the first 5 months postpartum

	What is the presentation and treatment of peripartum cardiomyopathy
	Limitation of physical activity<br>Beta blockers<br>nitrates<br>Diuretics<br>Hydralazine<br>Labetalol

	What is the mortality of peripartum cardiomyopathy
	2%

	What are the 2 main causes of sudden death in patients &lt;40years
	Myocarditis
Hypertrophic cardiomyopathy

	What is the main cause of sudden death in patients &gt;40 years?
	CAD

	What is the main cause of sudden death in athletes?
	Hypertrophic cardiomyopathy

	Who gets IE?
	Elderly (&gt;50% of cases occur in patients &gt;60 yrs - dur to degenerative valve disease and increased prevalence of prosthetic heart valves)

	What are the predisposing factors for development of IE?
	-Valvular abnormalities (calcific or degenerative disease of the aortic or mitral valve or rheumatic heart disease)
-Prosthetic valve
-Congenital cardiac lesions (VSD, pulmonary stenosis, TOF)
-IV drug use
-prior IE

	What is the 5 year mortality rate for IE?
	Native valve endocarditis 20%
Prosthetic valve endocardities: 60%
Right sided endocarditis in an IVDU: 10%

	What microorganisms cause IE
	Staph aureus
Viridans group streptococci
Enterococci
Coagulase negative staphylococci
Streptococcus bovis
Other streptococci
Non- HACEK gram negative bacteria
Fungi (culture negative)
HACEK (culture negative)
Other organisms
Polymicrobial
Culture negative

	What are the clinical features of IE?
	Fever
Malaise
Weakness, myalgias, back pain, dyspnea, CP, cough, HA, anorexia
Murmur in almost all patients at some point during the course of illness
Splenomegaly
Vasculitic lesions
Ocular findings

	What investigations should be ordered in cases of suspected IE and what are the expected results?
	Blood cultures - bacteremia
(from 3 separate venipuncture sites with the first and last culture drawn at least 1 hour apart)
cbc - leukocytosis, mild anemia
UA - microscopic hematuria from renal embolic lesion
CXR - signs of CHF
Echocardiogram - endocardial vegetation, paravalvular abscess, new valvular regurgitation, new partial dehiscence of prosthetic valve
TTE sensitivity 60%, TEE NPV 100%

	What are the major Duke criteria
	Positive blood cultures from at least 2 separate cultures
Evidence of endocardial involvement - endocardial vegetation, paravalvular abscess, new partial dehiscence of prosthetic valve, new valvular regurgitation)

	What are minor Duke criteria?
	Predisposing heart condition or IV drug use
Fever &gt;/=38
Vascular phenomena: arterial emboli, septic pulmonary infarcts mycotic aneurysm, conjunctival hemorrhage, janeway lesions
Immunologic phenomena
Microbiologic evidence (single positive blood culture, except coagulase negative staph or an organism that does not cause endocarditis)
Echocardiogram findings not part of major criteria

	What is definite endocarditis?
	Two major criteria
One major and any three minor clinical criteria
5 minor criteria

	What is possible endocarditis
	The presence of any one of the following
-one major and one or two minor clinical criteria
-three minor clinical criteria

	What is the criteria for rejected endocarditis?
	-a firm alternative diagnosis is made
-resolution of clinical manifestations occurs after 4 days of antibiotic therapy or less
-criteria for definitive or possible endocarditis are not met.

	What is initial empirical therapy for bacterial endocarditis?
	Native valve
Pen G + nafcillin
OR
Vancomycin + gentamicin


Native valve + IVDU
Vancomycin


Prosthetic valve
Vancomycin + gentamicin

	Which conditions require prophylaxis for bacterial endocarditis?
	High risk conditions
-Prosthetic heart valve
-History of endocarditis
-unrepaired CHD
-completely repaired CHD with prosthesis during the first 6 months after the procedure
-repaired CHD with residual defect at or adjacent to the site of the prosthetic device
-cardiac valvulopathy in a transplanted heart

	What is the chronology of pharyngitis leading to RF?
	Streptococcal pharyngitis<br>Latency period (1-5 weeks)<br>ARF <br>Latency (1-3 decades)<br>Rheumatic heart disease

	What is the RV infarction triad
	Hypotension
elevated JVP
clear lungs

	What are the criteria in the TIMI score for UA/NSTEMI
	ASA CARE<br><br><br>Age &gt;/=65 years<br>S: known CAD (stenosis &gt;/=50%)<br>A: Use of ASA in the previous 7 days<br>C: Elevated cardiac markers<br>A: &gt;/= 2 anginal events in the past 24 hours<br>R: &gt;/= 3 conventional CAD risk factors (HTN, dyslipidemia, diabetes, smoking, family history)<br>E: ECG showing ST segment depression or elevation &gt;/=0.5mV


