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Cardiovascular Pathophysiology – part 2
· EKGs and Dysrhythmias

· EKG review

· P – atrial depolarization

· Q – common & branched bundle depolarization

· R – ventricular depolarization

· S – slight decrease from maximal depolarization of ventricular myocytes

· T – ventricular repolarization
· U – rarely seen – repolarization of papillary muscles and/or Purkinje fibers
· Site of MI and vessel involvement 

· If there is left ventricle hypertrophy- heart moves further left 
· LV atrophy: heart moves toward the right and begins pointing downwards 
· R wave can help tell you which way the heart is pointing and you can figure out the type of damage 
· Sinus rhythms

· Normal Sinus Rhythm: SA node firing and everything moving correctly 
· Sinus tachycardia: SA node firing too fast 
· QRS complex remains almost identical in width
· PR interval: relatively fixed but slightly faster with increased heart rate
· TR interval (diastole): much shorter
· Sinus bradycardia: SA node firing too slow 
· Atrial Rhythms 

· Atrial fibrillation: atria firing randomly, some get to AV node and trigger QRS complex 
· No constant ventricular rhythm, QRS complexes not regularly spaced, don’t see much of a P wave
· Heart will pump blood, don’t get atrial kick but didn’t really need it, ventricles are still contracting efficiently so person can live with this until they die from something else
· Problem: clotting; blood will pool in atria and static blood likes to clot, when these atrial clots break free, they travel throughout the body and can get stuck somewhere 
· Arterial emboli are much more dangerous than venous emboli
· Pulmonary embolism: only big problem when they are big, lungs get their O2 from the air and thus they can stand not having a blood supply for a little while, lung tissue also contains heparin which begins breaking down any clots 
· Atrial flutter: re-entry – if have some dead cells and some that had just been wounded the depolarization ends up going in a circle ( circle of depolarization independent of SA node 
· See lots of fast P waves, normal QRS, normal R spacing 
· (in the example case) 1 QRS complex for about every 4 P waves 
· Atrial tachycardia: someone other than SA node is firing first, ignoring SA node 
· Don’t get much of a P wave, normally spaced QRS
· Supraventricular tachycardia (SVT): tachycardia occurring above ventricle (includes sinus and atrial tachycardia; no practical clinical difference) 
· Junctional rhythms – AV node acts as pacemaker

· Junctional Escape Rhythm: SA node not working properly, so AV node becomes pacemaker 
· Very slow heart rate at the beginning, AV node waiting for SA node but never comes so AV takes over, NO P wave, normal QRS 
· Patient can live with this, however if they run upstairs AV node doesn’t speed up and person becomes very tired 
· Ventricular rhythms – Ventricle is pacemaker

· SA and AV nodes are not acting as pacemaker, so ventricle takes over

· very slow, mal-formed QRS 

· V-Tach

· fast HR w/ventricular pacemaker – mal-formed QRS

· usually poor pumping, medical emergency

· Premature Contractions

· Something fires before the SA node

· 1 shortened beat and 1 lengthened beat – people feel the lengthened beat – more filling time ( greater preload ( increased stroke volume

· premature atrial contraction, P followed by normal QRS

· premature junctional contraction, no P but normal QRS

· premature ventricular contraction, mal-formed QRS

· Heart Blocks

· First Degree 

· delay between P and QRS

· Second Degree Type 1 (Wenckebach), 

· P-R interval increases until QRS is missing

· Second degree Type 2: AV node skips P waves 
· (in the example) 1:3 ratio between P and QRS, every third one looks perfectly normal 
· Third Degree (Complete) 

· no connection between P and QRS, mal-formed QRS

· Ventricular Rhythms

· Ventricular fibrillation: Left ventricle is quivering, random firings 
· Heart does NOT pump blood appropriately, use defibrillator 
· Ventricular standstill: P wave but nothing else 
· Asystole: “flat-line”
· Valvular Disorders 

· Valves 

· Valves: swinging doors, blood can go through one way but not the other 
· Problems: 
· valve doesn’t open properly = stenosis

· valve doesn’t close all the way = insufficiency, which gives rise to regurgitation (blood moving backwards) 
· Common Valvular Disorders 

· Most of the time see problems on the left side, but can happen on the right 
· Hear aortic valve stenosis and mitral valve regurgitation during systole 
· Hear aortic valve regurgitation and mitral valve stenosis during diastole 
· Stenosis: more pressure to get blood through, valve doesn’t open properly 
· Stenotic aortic valve: hypertrophy of left ventricle
· Stenotic mitral valve: increased pulmonary venous pressure 
· Insufficiency: valve doesn’t close properly ( regurgitation: LV has ( end diastolic volume 
· Common causes of valvular disorders

· Mitral valve prolapse: mitral valve closes, then during mid systole it pops open and you hear mid-systolic click 
· Calcification

· Vegetations

· Rheumatic heart disease

· Infectious endocarditis

· Non-bacterial thrombotic endocarditis (NBTE)

· Libman-Sacks: causes vegetation on valves but usually doesn’t cause valve problems 
· Congenital valvular malformations

· bicuspid aortic valve

· Mitral Stenosis

· Trouble getting blood from L atrium to L ventricle, need to compensate by increasing pressure in Left Atrium in order to get enough blood into LV
· However this causes pressure in pulmonary venous system to go ( leading to pulmonary edema 
· Also ends up stretching LA so much that it loses its ability to contract properly ( ( output 
· AV valves are much larger than pulmonic/aortic valves 
· Mitral valve prolapse 

· Prolapse: Tissue goes back into areas it is not supposed to 
· This causes blood to flow from LV to LA ( the atria to enlarge greatly
· Calcific valvular disease

· Rheumatic Heart Disease 

· More common in older adults, consequence of strep throat (becomes the environmental trigger) ( produces self reactive antibodies that attack endocardium and potentially the myocardium and  pericardium 
· Valves are lined with endocardium and are highly attacked 
· Pathogenesis of Infective Endocarditis

· Damage to valvular endothelia ( thrombi formation on valve (nonbacterial) (NBTE)
· Thrombi + bacteremia ( infective endocarditis

· bacteria love to land on thrombi ( infected thrombi ( infective endocarditis 
· vegetations can then start tearing at chordae tendonae 
