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Diseases
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SOAP notes—


e.g. dyspnea


S(SOB



--HPI goes here—related sx, etc



--pertinent PMH


O(PE findings



--wheezing, cyanosis, etc



--RR and other vitals



--auscultation—heart and lungs



--labs if available at that time—e.g. pO2 50; pCO2 30 (nl pCO2 = 45)



--fever



--tachy at 130



--wheezing and rales



--Xray hazy in R lower lobe



--WBC 18,000 (should be up to 10,000)


A(R lower lobe pneumonia



--don’t dismiss the rest of the D Di (CHF, etc)


P(O2



--relieve fever



--antibiotics—PCN / Biaxin / IV abs



--cultures



--future plan—PFTs, etc

*if cant correlate multiple complaints to the same dz(need to list them all and do separate SOAPS for each

CVDs


--heart and BVs (venous and arterial system)


--major part of heart located in the L chest cavity


--4 chambers—RA, LA, RV, LV


--tricuspid—R


--mitral—L


--valves prevent backflow of blood


--RA(tricuspid(RV(pulmonic valve(pulmonary arteries(lungs(pulmonary veins(LA(mitral valve(LV(aortic valve(system


--regurgitation / insufficiency—valve supposed to be closed


--stenosis—valve supposed to be open



-Diastolic murmurs are(MS, AI, TS, PI



-Systolic murmurs are(AS, PS, MI, TI


--systolic ejection murmur (stenotic)


--valves anchored by chordae tendinae(papillary muscles(side of ventricle (prevent valve from becoming insufficient


--valves—all have three leaflets except for the mitral valve (2)


--aortic valve—3 indentations on valve—sinuses of Val Salva—these are the origin of the coronary arteries (R and L) respectively



-the posterior one os non-coronary



*importance(aortic calcification (e.g. stenosis)(less blood to myocardium without the presence of CAD(chest pain


--3 layers(


-endocardium—inner



-myocardium—muscle



-pericardium—outer


--head and upper trunk(SVC(RA


--coronary arteries(nutrients to the heart



-R(R side and posterior, and also the SA and AV nodes



-L(L main(LAD—2/3 upper septum(supplies the LV




|




|



       L circumflex—around middle of heart where LA and LV separate(supplies lateral L and part of the posterior wall

Anatomic Variation—


-55% get SA blood supply from the R coronary artery


-45% get it from the L circumflex 


-AV blocks, etc

*other smaller branches—less important

--coronary vessels fill during diastole(

-very important(very high heart rates(cant get blood supply to the myocardium (coronary arteries are constricted)

Conduction System—


-SA node—where IVC and SVC meet



-automaticity(cells generate spontaneous electrical current (exchange of Na+ / Ca++)



-nl—new current 60-100x/min



-transmits the impulse thru the atria


-AV node—at atrio-ventricular junction



-current gets processed here so that no more than 60-100 bpm get transmitted thru



-EKG shows this



-there is a delay when the impulse reaches the AV node (PR interval)




-PR = 0.12-0.20s (too short or too long is a problem)



-ST segment—repolarization



QRS--<.12s (nl)


-SA(AV(His bundle(L and R bundle branches(split into L anterior fossicle and L posterior fossicle(terminal Purkinje fiber which actually make the connection with the myocardium
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Defects of Conduction—


-SA node(60-100 bpm)—if no impulse(sinus arrest


-AV node will take over (escape rhythm)—40-60 bpm


-if AV blocked(can be 1( , 2(, or 3(

-BB defect(RBBB / LBBB / R posterior hemiblock / L posterior hemiblock / R anterior hemiblock / L anterior hemiblock



*knowing the conduction system of the heart helps make an educated dx

2 Types of Muscles in the heart—


1.  electrical generators—automatic cells



-SA can do it by itself and it is also innervated by adrenergic / sympathetic and cholinergic / parasympathetic n’s


2.  contractile cells

--this helps you to decide which meds to use (e.g. high heart rate never use a adrenergic agonist)

--tachy(NO cold meds (pseudoephedrine, etc [allegra claritin D, etc)

--HIS bundle can also fire spontaneously(if AV fails they take over (ventricles—20-40bpm)

--atria and ventricles are made up of cells that contract upon electrical stimulation

Histology—2 major components


1.  actin—thin filament


2.  myosin—thick filament


-these are related to troponin and tropomyosin


-action is triggered by the adrenergic system


-sarcolemma—fibrous tissue that wraps the muscle fiber


-intercalated discs—where one sarcolemma meets another


-the sarcolemma is extremely complex—it has several mechanisms related to cardiac function



1.  ion pumps (Ca++, Na++, K+)



2.  slow and fast channels



3.  receptors for hormones and enzymes


-it is not just a fibrous tissue; it can generate potentials to cause the heart to beat

Fetal Circulation—


-umbilical vein and arteries supply it


-the lungs are collapsed and do not oxygenate the blood


-blood—umbilical vein(liver(ductus venosus(RA(foramrn ovale(L heart(system


-out of womb—lungs expand immediately and foramina close and circulation b/c normal


-ductus arteriosus may not close(PDA(needs to close


-same with the foramen ovale(this takes a few weeks to close (if it stays open then the R heart will become overloaded b/c the LV has higher pressure(failure

Heart’s energy for contraction—


-ATP which arises from ADP


-this is made from the metabolism of CHO and FAs

Terms—


-CO—the amount of blood pumped per minute (HR x SV)


-Cardiac Index—relationship between CO and the total body surface



-how much blood is generated per body surface (important in CHF)


-preload—LVED (after diastole)



-increase preload(increase CO (to a point)


-afterload—peripheral resistance



-the amount of fluid in the LV at the end of systole

-in impaired diastole(impaired coronary filling


-tachycardia—less time


-tension—sick myocardium (HTN, AS)


-cant allow tacy to go on for a long period of time


-e.g. LVH as a result of AS

Sympathetic NS (coronary vessels)


-( receptors—constrict


-( receptors—dilate

Heart and lung relationship regarding blood supply


-pulmonary circulation—blood to lungs—exchange CO2 and O2



-does NOT give lungs their nutrients and O2


-bronchial arteries and veins—gives the lung tissue itself O2 and nutrients

CV response to exercise—


-adrenaline—from adrenal medulla 


-increase HR, SV, CO


-after chronic exercise(body adjusts and develops more effective system



-basal heart rate becomes lower(keeps HR lower during activity (too high is unhealthy)



-this is the theory behind cardiac rehab—always need physical activity

Sx OF HEART DZ—


-chest pain—lung dz, GI, bone, heart


-don’t label heart dz until you have proof—“cardiac cripple”


-ask—where does it hurt, what brings it on, what helps it


-pain usually from CAD(angina pectoris


-classic(heavy pressing squeezing, not sharp




-L shoulder may tingle or ache




-can be a tooth ache, back ache




-not exact science




-investigate any pain from jaw to abd(consider heart being the source


-typical angina—responds to rest / nitro


-MI—blocked artery and that area of the heart necroses from the ischemia



-ultimate end result of severe CAD



-basic sx of MI(severe chest pain



-after 3rd nitro(ER if still hurts




-MI, dissecting aneurysm




-more than 3(potent vasodilitation(hypotension(pass out



-morphine, demerol can relieve MI pain



-MI—they are restless as opposed to angina (better with rest)

-UNSTABLE ANGINA / PRE-INFARCTION ANGINA—



-between angina and MI



-significant obstruction to blood flow but not an MI yet



-same significance as MI



-if do nothing(MI soon



-new angina or longer angina is unstable angina(hospital



-get there early enough(tPA


-in stable angina (pain on exertion)(no hospital

--coronary arteries extract O2 completely(none is left at veins(exertion(need to increase blood flow or else there will be pain

(nitro(greater flow (dilate arteries and veins)


-PRINZMETAL’S ANGINA / ATYPICAL ANGINA—



-spasm and may or may not have plaques



-need ICU

PERICARDIUM—


-can also produce pain when inflamed


-pericarditis—pain—local at area of infl




-sharp pain



-distinct radiation to the L side of the back



-some relief when sit up and hunch over (worse when lay down)



-PE—pericardial rub—holosystolic and diastolic (can be transient and come back)



-listen several X during the day



-if pericarditis gets worse(fluid(pericardial effusion (fluid between the visceral and parietal pericardium)(this separates the layers and the pain subsides(they become SOB and they are doing worse b/c of the effusion

DYSPNEA—


-SOB from walking—usually from increased congestion in the lungs b/c of failure of heart to pump forward


-orthopnea—lay down and immediately get SOB



-from a redistribution of blood from the legs to the chest and lungs (gravity)


-paroxysmal nocturnal dyspnea—PND—



-hours after going to bed(wake up and cant breathe



-caused by pulmonary congestion



-may only be able to sleep sitting up
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Chapter 2—Evaluation of the pt with CVD

--sx associated with cardiac dz—


-cyanosis—bluish discoloration of the skin/mucosa



-indicator of Hgb saturation



-2 forms—




-central cyanosis—best seen on the oral mucous membranes





-due to right-to-left shunting of blood or impaired pulmonary function




-peripheral cyanosis—best seen in the extremities





-due to shunting or to local discoloration caused by vasoconstriction (e.g. low CO, PVD, exposure to cold)


-palpitations—an awareness of the heart beating



-ask them to mimic the beat they feel



-can be fast/slow/irregular



-learn if the palpitations cause or are associated with other sx



-these are not an indicator of dz per say



-may need to convert to sinus rhythm


-syncope—ominous sign—take very seriously



-cardiac and neurologic etiologies



-cardiac causes—




-AS—aortic valve narrowed (Ca++ / scarring)—on exertion the heart can’t supply the brain(pass out




-hypertrophic cardiomyopathy—ventricular septum is thickened so not enough room for the blood




-irregular heart beats—





-atrial arrhythmia—doesn’t cause syncope





-ventricular arrhythmia—causes syncope




-heart blocks—happen suddenly without warning (esp. with comorbidities)

-other causes of syncope—CVA, seizure d/o’s, etoh, etc


-weakness—from not having enough blood flow (reduced CO)


-edema—

-several major causes




-heart failure (R heart)—suffering organs are liver, lower extremities




-hypoproteinemia




-cirrhosis




-nephrotic syndrome



-edema of extremities is from R heart failure—



-L heart failure—no edema of the extremities



-R heart failure(no SOB



-L heart failure—blood goes to lung(LA(LV(gets stuck behind the LV (LA, lungs, and downward)(SOB



-PE—R failure vs. L failure




-R failure(leg edema, liver congestion, jugular distention, no rales / crackles




-L failure—no edema, crackles / rales, SOB



*it is difficult to isolate pure R or L failure(will see a mixture of signs and sx



-reason for edema in hypoproteinemia(lower osmotic pressure(hydrostatic pressure takes over(fluid exits the vascular tree(edema (starvation can do it)



-renal failure and edema—




-the body will retain more Na+ (kidney can’t excrete and hormonal)(fluid retention(increased hydrostatic pressure



-liver failure and edema—




-obstruction to blood flow in the hepatic portal system (e.g. cirrhosis)(hydrostatic pressure is up(peritoneal edema (ascites)

--other signs of heart failure—


-nocturia—secondary to resorption of edema at night



-there is a redistribution of blood laying down and more flows back to the kidneys(so GFR goes up


-anorexia

-abd pain—excessive congestion of the vascular tree in the GI

--Hx—examine RFs, etc


-e.g. HTN, smoking, man—8x higher chance of heart dz

Chest Pain—


--pneumonia—associated with fever, cough, chills, achy, productive sputum, high WBC



-e.g. R lower lobe pneumonia—pain is localized on R side of chest


--PE—associated with SOB and also localized in that part of the lung


--aortic aneurysm—thoracic or abdominal



-if in thoracic and big enough(pressure sx and the pain will start when it dissects (ACUTE severe pain)—the intensity stays constant and nothing makes it better



-rupture—rapid onset of shock (hypovolemic)



-AAA—see a lot also


--GI—ulcer / GERD



-pt feels it in the chest



-may be confusion in the dx—esp 35yo+



-need to r/o other possible causes



-associated with bitter taste, burning, choke, wheeze, cough


 --Muscular pain—



-point tenderness



-infl between rib and sternum / tenderness along sternum(probably musculoskeletal origin



-aggravated by mvt / tender to pressure / movement

Physical Exam—


1.  feel pulses—carotid, axillary, brachial, radial, femoral, popliteal, posterior tibial, dorsalis pedis



-look for weakening


2.  take BP—



-warning—auscultory gaps—b/t systole and diastole may lose the sound and think it is the diastolic BP—wait and keep listening and sound will come back



-take BP 3x and get the average



-BP is always different—size of cuff, environment, etc



-if need to re-inflate(drop all the way down to zero and then do it



-feel the pulse as you inflate—when cant feel pulse anymore, advance another 20mmHg then deflate



-standing vs. laying—standing has a higher BP b/c of the instant response of the symp NS(epi(vasoconstriction



-10mmHg difference b/t upper and lower (higher) extremities



*sit then stand—if BP drops 10-20mmHg(hypovolemia (esp if associated with an increase in HR)



-if BP is elevated do both arms (when see for first time)




-may be an occlusion in one arm



-if high BP in upper extremities




-BP = CO x PR




-aortic coarctation—get a high BP proximal so the arms have a high BP and the legs have a lower BP




-if increased in arms(check legs as well



-size of the cuff is important



-carotid arteries—




-rapid upstroke




-major skill—tell by palpation how the blood is flowing




-occlusion—softer and slower pulsations(auscultate(hear bruit





-ultrasound(see it



-neck vein examination—




-9mmHg is the nl venous pressure




-purpose—estimate the central venous pressure (R atrial pressure) and to evaluate abnls in venous pulse waveform




-lay at angle




-the vertical height of this column from the angle of louis  plus 5cm approximates the actual venous pressure




-nl venous pressure is 5-9cm H2O




-nl vertical height of the jugular venous column is less than 3-5 cm above the sternal angle




-elevations of jugular venous pressure indicates RV failure or an abnl R ventricular filling (e.g. tricuspid valve abnormality, constrictive pericarditis, tamponade)




-inspiration—jugular should collapse (rapid filling of the heart)




-expiration—jugular distention




*if the vein distends on a deep breath(cardiac tamponade, constrictive pericarditis, or pulmonary HTN(no good

Physical Exam of the Heart—


1.  inspect chest wall



-PMI—apical pulse—4th/5th intercostal space in mid-clavicular line




-1 cm




-may feel




-can hear




-emphysema—very soft—have them lean forward




-LVH—PMI displaced to the L—6th/7th space at anterior axillary line




-RVH—closer to the sternum


2.  palpate the chest wall



-entire precordial area



-looking for thrills—vibration that arises from a murmur

3.  auscultate 



-stethoscope—high frequency sounds—diaphragm, push hard





-low frequency sounds—bell, push gentle





-new stethoscopes—only one piece(just push hard or gentle



-S1—1st sound—AV valve closure at the onset of systole



-S2—2nd sound—pulmonic and aortic valve closure at the end of systole



-L 2nd interspace—pulmonic valve



-R 2nd interspace—aortic valve



-L 4th interspace—tricuspid (lower tip of sternum)



-R 5th interspace at mid-axillary line (apex)—mitral valve



-the mitral valve will transmit sound around the L side of the body



-the tricuspid valve will transmit sound upward


-gallops—



-S3—early diastolic gallop




-low pitched sound—hear with bell over PMI (L lateral decubitus position)




-generated by rapid filling of the LV in early diastole




-nl in males 20-25, females up to 35yo




-older(abnormal(sign of ventricular failure



-S4—late diastolic gallop




-occurs during late diastolic filling due to atrial contraction




-split second b/f S1




-if the ventricle is not compliant to the atrial contraction(S4




-in AF there is no S4—only in sinus rhythm




-LV S4(HTN, AS, hypertrophic cardiomyopathy, MI




-RV S4(pulmonary HTN, pulmonic stenosis




-transient S4 gallop with chest pain(ischemia


-murmurs—



-caused by a turbulence to flow



-systolic and diastolic



-systolic—




-ejection and holosystolic





-ejection—2ndry to narrowing of the aortic/pulmonic valve (loudest during systole) e.g. AS—diamond-shaped murmur





-holosystolic—regurgitation / insufficiency—tricuspid or mitral



-diastolic—




-regurgitation—pulmonic/aortic valve




-stenosis—mitral or tricuspid




*can hear mitral and tricuspid stenosis at the apex, but remember where the mitral will transmit and that you wont hear a mitral murmur over the tricuspid area!



-friction rub—pericarditis




-3 phases—atrial contraction, ventricular contraction, diastole




-can be transient



-MVP—young women




-chordae tendinae or posterior flap is too wide and flaps into the atria during systole




-mid-systolic click followed by a short late systolic murmur




-common—15%



-high fever with a changing murmur—high suspicion of endocarditis

-Grade murmurs—1-6


1—barely audible


2—medium intensity


3—loud, no thrill


4—loud and thrill


5—very loud, need steth on chest to hear


6—hear without steth on chest


--Artificial Valves—



-metal valves of the ball and cage variety—loud metallic opening and closing sounds (may hear w/out steth)



-tilting disc valves—closing metallic sound but only very soft opening sound



-porcine valves—may have no abnl sounds; but in the mitral position it may have an OS and a soft diastolic rumble



-there is a persistent gradient across any artificial valve(systolic murmur across aortic and a soft diastolic rumble over a mitral valve
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Chapter 3—Special Tests in the Patient with CVD

--Chest Xray—


-quick and cheap


-info about cardiac size, contour, and the status of pulmonary vasculature



-size(enlargement is suggested when the maximum transverse diameter of the heart shadow is greater than one half of the maximum transverse thoracic diameter (PA film)


-left atrial dilitation(upper posterior bulge on the lateral film, with the left bronchus displaced


-LV dilation(displace the L heart apex down and laterally and also posteriorly


-increased pulmonic venous pressure—(L heart failure)(enlargement of pulmonary veins(upper lobe vessels b/c more prominent



-in progressive congestion—interstitial edema(Kerley B lines (blurring of hilar vessels and increased horizontal linear markings of the lower lobes



-further increase of pulmonary venous pressure(transudation of fluid into alveolar spaces and pulmonary edema




-gives butterfly or bat wing appearance in the inner 2/3 of the lung


-lateral aspect—see aortic and pulmonic vessels



-see ventricular areas



-if RVH—anterior enlarges



-if LVH—posterior part posterior part enlarged


-calcification can also be seen


-aneurysm


-the film should be sharp at the area of the diaphragm line(if blunted and large heart(think CHF


-artificial / Ca++ valves seen too

--EKG—2nd cheapest and quickest?


-how you know its sinus rhythm(
-upright P’s in I, II, AVF?

-inverted P’s in AVR

-rate 60-100bpm


-nl rate of machine is 25mm/s


-.04—small square


-.2—big box


-1sec—5 big boxes


-3 big boxes / 300 = 100bpm


-6s strip x 10


-NSR—



-P waves



-PR interval (0.12-0.20s)



-QRS (<0.10)



-sinus bradycardia—all criteria of sinus but rate <60



-sinus tachycardia—all criteria of sinus but rate >100


-EKG represents cardiac cycles



-initial depolarization from SA(P wave (atrial depolarization)(AV(straight line (delay in the AV)—PR interval


-PR <0.12s—the impulse must not be going thru the AV node—WPW syndrome (extra bundles)—need to know this b/c treatment is different

-PR >0.20s—delay in the transmission thru the AV node



-AV block



-1st degree—uniform prolongation



-2nd degree type I, Wenckebach—gradual progressive lengthening of the PR interval with occasional dropped QRS



-2nd degree type II, Mobitz II—nl PR but all of a sudden a QRS is dropped—more serious than type I



-3rd degree, complete—nothing gets thru the AV node so the P and QRS are firing completely independent of each other (dissociation of P and QRS)



-PAC—early P wave(NO CLINICAL SIGNIFICANCE


-size of P—2.5mm and 0.10 is nl



-if wider and biphasic(LA enlargement—P mitrale



-if large and peaked(RA enlargement—P pulmonale


-Q—first downward deflection after P



-nl if not greater than 0.03s OR depth no more than 25% of the height of the R wave next to it




-if it is(injury—Q will develop an acute MI


-Nl Q’s—I, AVL, V5, V6



-if no Q in these—maybe LBBB (if have the other parameters)


-R wave—should conform to nl QRS duration



-if >0.10—conduction delay—RBBB, LBBB, conduction disturbance, ventricular contraction


-S wave—the negative deflection after the R


-if another R after the S(R1


-talk in notes such as QRSR1


-if <0.10—no significance


-T wave—hump after S wave



-ventricular repolarization



-measured as QT interval



-important with drugs (prolong it)—




-quinidine, psychotropics (thorazine)—if see it stop therapy




-congenital long QT syndrome (infancy)(crib death


-ST segment—should be isoelectric



-if depressed(ischemia (also may see T wave inversion)


-T wave >17mm(either hyperkalemia or pre-infarct condition



-pre-infarct has a very wide base



-hyperK+ has a narrow base
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Quizzes are now qthursday!

EKGs continued—


-prolonged QT is a risk for arrhythmia


-U wave—after the T wave—may be nl in bradycardia



-don’t know how it is formed



-if it is very prominent(may be hypokalemia / amiodorone



-don’t confuse it with the T wave



-large U may also mean ventricular strain (e.g. CAD)



-negative U waves may occur with LVH and cardiac ischemia


-Junction b/t QRS and T(J point


-Tall R wave—LVH if >30mm or >20mm in limb leads—especially if associated with ST changes (end of S to beginning of T); L axis deviation;**LVH can’t be dx in presence of LBBB


-Wide QRS—interventricular conduction delay—BBB, PVC, pacemaker, etc


-BBB—know the constants—



-RBBB—




-QRS >0.12




-QRS in V1, V2, and sometimes V3 is broad ant tall and makes a M pattern




-deep S in V6



-LBBB—




-lose Q waves in I, AVL, V5, V6




-wide QRS >0.12




-bizarre Q’s in V5 and V6



-interventricular conduction delay (IVCD)—




-wide QRS complexes much like LBBB, but still carries normal Q’s in I, AVL, V5, V6


-ST segment changes—



-ST depression(ischemia (>1mm)




-see during episodes of angina pectoris




-this is used as a principle of stress testing—can see it happen during



-ST elevation—even more ominous than depression




-acute myocardial injury




-the first thing you see in AMI(to dx MI need subsequent Q’s / enzymes




-localized occurs with transmural infarcts




-pericarditis—diffuse ST elevation



-abnormal Q’s without MI(



-myocarditis




-cardiac amyloidosis




-neuro d/o’s—muscular dystrophy




-myxoma




-sarcoidosis




-obstructive lung dz




-WPW



-acute PE—may see RAA, R axis deviation, RBBB, S waves in I, II, III, T inversion in precordial leads, atrial arrhythmias

-Location of MI—(ST changes, etc)



-Inferior wall MI—II, III, AVF—RCA occlusion



-Septal—V1, V2—LAD occlusion



-Anterior—V3, V4—LAD occlusion



-Anteroseptal—V1-V4—LAD occlusion



-Extensive Anterior—I, AVL, V1-V6—LAD occlusion



-Lateral—I, AVL, V5, V6—L circumflex occlusion



-High lateral—I, AVL—L circumflex occlusion



-Posterior—prominent R in V1—RCA or circumflex




-nl see(small R in V1, taller in V2, and V3 is at least 3mm—if not, then that suggests an anterior wall problem



-R ventricular (see with inferior infarct)—ST elevation, V1 and, more specifically, V4R in setting of inferior infarction—RCA occlusion



-remember—can get an obscure picture if leads are not placed at the right sites


-Lead Sites—



RL—green-Right leg

RA—white-Right arm

LL—red-Left leg

LA—black-Left arm

V1—4th intercostal space to the right of the sternal border

V2—4th intercostal space to the left of the sternal border

V3—midway between V2 and V4

V4—above 5th intercostal space at midclavicular line

V5—above 5th intercostal space at anterior axillary line

V6—above 5th intercostal space at mid-axillary line

--AMI—24 hours—will see rapid changes in the EKG(bigger Q’s


-T wave will also drop down and invert

--MI(tPA


-a well treated MI should cause ST to drop to baseline—this tells you that the thrombus has dissolved

--Q= injury—the cardinal sign of necrosis

Non—cardiac phenomena—


-gallbladder dz (cholecystitis, cholelithiasis)—



-bradycardia and T wave inversion


-CVA / increased intracranial pressure(bradycardia and T inversion


-hypokalemia—



-large U wave



-ST depression


-hyperkalemia—



-large R



-short QT



-peaked high T


-hypocalcemia—



-prolonged QT


-hypercalcemia—



-short QT


-hypothermia—



-new wave after QRS(J point elevation with a  characteristic elevation of early ST segment



-baseline artifact from shivering


-drugs—



-TCAs (elavil)—long QT



-antiemetics—long QT



-class Ia antiarrhythmics (quinidine, procainamide, disopyramide)(long QT

--C/O(palpitations—how to check them—


1.  hospitalize and monitor (>$600/d without any tests--$1500 with tests but without imaging studies)—not good


2.  ambulatory holter minitor—



-don’t use if pt exhibits life threatening signs (syncope, etc)



-2 leads—runs for 24 hours and records everything



-can then screen with a computer and see abnormal cycles



-counts PVCs, PACs, etc



-can tehn determine if it’s a serious situation or not


      -Event Monitor—does a sample q certain time period—or pt can trigger the machine to start whenever they feel the palpitation (good if it only happens once in a while)

Stress Testing—


-many different protocols—



e.g. Bruce—0.7 at 10%(2.4 at 12%(etc



-Balke, etc


-EKG tracing while pt walks/runs


-see increased HR


-stop at certain point (90% of PMHR; angina, ST elevation / depression, arrhythmias (VTACH, etc)



-also stop if circulatory failure—exhaustion, gait, decrease pulse, etc



*sustained decrease in BP(grave finding


-cardiolite—radioactive—inject at peak exercise and trace it(if it is uniform—good blood flow



-if there is a blockage(less material in certain areas—call it a perfusion defect



-do this b/f and after the test to see a change from baseline (reversible ischemia)—serious problem


-arthritic, COPD, etc—cant put on treadmill(


-use dobutamine / dipyridamole(increases HR



-use cardiolyte and see same


-contraindications to stress testing—



-unstable sx, significant AS, uncontrolled HTN, CHF, hemodynamic instability

Nuclear Cardiography—estimation of ventricular function (e.g. EF)

Stress Echocardiogram—best


-walk / drugs(then do echo and see what part is not working


-if there is a part with no action—suspect ischemia there

--Can Dx on stress test(if +(need to do a cardiac catheterization—


-cannula into femoral v/a(to heart



-first do RCA and inject contrast medium and do Xrays




-should see branches like a tree(Nl




-if one branch suddenly stops(dye couldn’t get thru




-may see pinching off of the artery



-then do LCA (at same sitting)



-can also do angioplasty with the cath




-balloon



-can also do stent with the cath

Echocardiography—CV imaging and hemodynamic assessment


-use of sound delivered to different heart chambers


-major techniques(2D ultrasound imaging, doppler echocardiography, color-flow doppler


-transducer usually on the chest (transthoracic), sometimes in the esophagus (transesophageal)—obtains images from behind the heart; also—LA, aorta, aortic dissection, endocarditis


-can see the heart’s dimensions and can record the flow of blood (doppler)—also—gradients across valves


-see the anatomy, valvular defects, tumors, effusions, thickness, and measure EF (diameter at diastole / diameter at systole)


-EF—65-75% is normal


-<30%--POOR PROGNOSIS / tx


-anything above 30% is still not good, but much better


-2D—chamber size, wall thickness, movement, valve structure


-red—toward transducer


-blue—away from transducer


-mosaic—turbulence—depicts regurg and intracardiac shunts

Ultrasonography—


-carotid, femoral circulation


-AAs


-Intracoronary artery ultrasound—



-tiny camera into coronary arteries(see abnl surfaces


-Endomyocardial Bx—see abnls (do during cath—see for transplant


-High Speed CT Scan / High Resolution—Dx CAD without catheterization


-Dx arrhythmias—electrophysiologic studies



-introduce wires and create abnl electrical impulse and see what the heart does



-map out the presence of extra conduction bundles(can the burn it off (WPW)


-CO studies—

CT Scanning—


-aortic dissection, aneurysm, pericardial thickening from pericarditis (most sensitive test), Ca2+

CHF—


-remember HEART


-heart can’t meet the metabolic requirements of the body


-body is completely dependent upon the heart to supply it


-the myocardium is weak and cant propel blood forward(lungs overload(alveolar spaces filled with fluid(SOB


-R-sided failure—



-no blood in lungs(no SOB



-JVD, distended belly, liver congestion, edematous legs


-L-sided failure—



-accumulation of fluid in the lungs(SOB



-no distended veins—liver, leg, JVD



-acute pulmonary edema—crackles and see congestion on Xray


-reality—cant separate L and R-sided failure completely—they eventually both fail


-most common cause of R-sided failure is L-sided failure


-Etiologies—L or R; systolic or diastolic; lo-output or hi-output



-impaired myocardial contractility—MI, valves, etoh, etc(see low EF (systolic failure)

-Nl EF=60+

-HTN, AS, hypertrophic cardiomyopathy—heart tries to compensate and causes LVH(eventually makes the LV less able to contract (and FILL)—(diastolic failure)—reduced ventricular compliance

-Low output failure—CO insufficient at rest or on exertion—most causes




-due to myocardial damage, valves, cardiomyopathy

-High output failure—excessive pumping of blood—heart cant meet the abnormally elevated circulatory demands—hyperthyroidism, beriberi (B1), pagets, atriovenous fistula, anemia



-direct impairment of myocardial contractiliy—MI, cardiomyopathy



-excess load on ventricle—




-volume overload (aortic regurg)




-pressure overload (HTN)



-diastolic filling impairment—hypertrophic / restrictive cardiomyopathy (with or without contractile abnls)—also mitral stenosis / constrictive pericarditis



-arrhythmias—can be primary cause of failure, but more commonly they cause heart dysfunction

-preload—filling of heart at end of diastole (LVEDP is increased in CHF)


-afterload—resistance heart pumps against (HTN, atherosclerosis increases afterload)


-Body mechanisms when the heart fails to try to increase CO—(ventricular dilitation, hypertrophy, neurohormonal activation)



-hypertrophy—from pressure overload



-systolic dysfunction—LV will dilate



-neurohormonal systems—




-activation of the symp NS(stim adrenaline(increase HR(more problems




-increase venous return(kidney sensors p/up the decreased BF(JGA makes renin + angiotensinogen (from the liver)(angio I (not that active)(ACE (lungs)(angio II (most potent vasoconstrictor in the body)(also stimulates the adrenal cortex (glomerulosa) to secrete aldosterone(retain Na+ at DCT and CD(increase fluid and constrict vessels (need vasodilator therapy)




-stimulate thirst center in brain(drink more fluid(even worse



-ANP—atrial natriuretic peptide—in atria—in response to distention




-send message to kidney to eliminate fluid




-overwhelmed by the ATII and aldosterone



-there is also an increase in ADH/arginine vasopressin(retain fluid



*reduced RBF and renal vasoconstriction(gives the kidney the perception of volume depletion
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Recognizing CHF—


-see in ER


-need to distinguish immediately—minutes make a difference


-c/o—signs and sx associated with CHF—



A.  do thorough Hx—




1.  what are the complaints





-SOB, easily fatigued—could be lung or heart




2.  prior Hx of MI, + stress test, HTN, etc




3.  FH—see clusters of this condition




4.  precipitating event?





-comorbidity—e.g. pneumonia, bronchitis that strained the heart(CHF





-meds




5.  when do you get SOB?





-orthopnea





-PND





-how many pillows do you use—find out if it’s a new thing





-may need to sleep in chair




6.  cough?





-usual presentation(can however be confusing when trying to differentiate heart from lung dz




7.  edematous extremeties—common




8.  palpitations / bounding(arrhythmia—PVC, AF, PAC, VTACH, etc




*from all this you should get a good impression that it’s the heart



B.  Thourough PE (do on any ailment)




*there are many dzs with distant manifestations




1.  BP—can be high or low—not a good clue




2.  tachycardia—frequent—from compensatory mechanism(decrease BF to body(activate symp NS(EPI/NE(heart(increase HR




3.  key feature—narrowing of the pulse pressure b/t systolic and diastolic(120/80-perfect (40)—CHF—may be 110/90 (20)—bad




4.  heart auscultation—





-murmurs, gallpops, arrhythmias





-AF—irregularly irregular




5.  lung auscultation—





-crackles—hear more R than L





-wheezing—confusing





-ronchi




6.  chest Xray—





-lungs have increased vasculature markings, exudates, Kerley B lines





-pleural effusion




7.  EKG—





-may or may not be helpful—nonspecific finding





-increased HTN / bad AS(LV failure—tall R’s in limb and precordial leads with ST depression





-previous MI—old Q’s





-arrhythmia—AF, A flutter, etc




8.  MOST IMPORTANT evidence—echocardiography





-systolic or diastolic





-systolic—heart is dilated(EF (diameter at diastole/systole) is reduced





-nl=65





-diastolic—CHF with nl EF






-LV is hypertrophied—decrease capacity to fill(goes back to lung—LV can contract but the filling is decreased




9.  blood work





-nothing specific unless MI—CPK, troponins





-elevation of BUN—RBF is decreased—cant eliminate the purine metabolized BUN





-nl BUN  = 7-18(if increased—kidney is failing





-increased CRTN—also goes with kidney






-CRTN indicates excretion of biproducts of muscular contraction(may or may not be up—BUN definitely will be up





-in R heart failure(liver congestion(decreased liver function






-increased bili, AST, ALT, ADH





-lytes—do for baseline—meds will alter




-always keep a D DI—do PFTs, ABG





-ARDS—adult respiratory distress syndrome—high on the list






-exudate in lung from leaky pulmonary capillaries(plasma fills in alveoli(heart has not failed at all






-causes—poisoning, severe trauma, many infxs, severe medical conditions






-may need invasive studies—capillary pressure something?



-if Dx CHF(


C.  develop a tx plan—




-several modes




-first—FIND THE CAUSE AND TX IT





-e.g. valve—fix it—e.g mitral regurg—never be OK until that valve is fixed






-e.g. infx (pneumonia / UTI)(Tx vigorously




-goal of tx—control /relieve the congestion





-help the heart—increase its ability to function / pump




-want to decrease the heart’s workload—





1.  physical and mental rest—bed / no stress






-24 h—see increase in urination(helps them





2.  use meds—






a.  vasodilator therapy—decresae workload of the heart in 2 ways







i.  decrease preload—venous dilators—nitro







ii.  decrease afterload—e.g. ace inhibitors, hydralizine (thiazide)






b.  assisted devices—aortic balloon counterpulsation






c.  improve cardiac pumping performance—digitalis






d.  increase cardiac contraction—sympathomimetic amines—dobutamine, EPI, NE







-non-sympathomimetic amines—amiodorone





3.  reduce fluids in body






a.  diuretics






b.  surgical removal of fluid






c.  dialysis, thoracocentesis, etc






d.  restrict fluid and salt





-Loop Diuretics—most powerful—use for more severe fluid retention






-furosemide (Lasix) .5mg






-torsemide (Demedex) .20mg






-Bumex .5mg






-doses in general—10-200mg all PO/IV






-if reach max and still have fluid(use other diuretics with loops(




-HCTZ—DCT diuretics (thiazides)






-may still need more(




-metolazone—works at PCT and DCT





-diuretics can alter lytes(lose Na+ and K+ (more K+)





-monitor lytes, BUN and CRTN (if overdo fluid loss(volume too low(decrease RBF(BUN up, maybe CRTN too)





-if hypokalemic(give K+--IV/PO





-Nl K+(3.5-5 (hi or lo bad)




-diuretics that work at collecting tubules—





aldosterone antagonists—spironolactone (Aldactone)(eliminate Na+ and therefore resorb K+ (thru exchange mechanism)(can cause hyperkalemia




-triamterine—Rx separately—used with HCTZ—





-maxzide, diazide, moduretic(triamterine (increases K+) + HCTZ (decreases K+)(balances out the K+ loss and gain


-Fluid Restriction—



-measure output and put back what the pt lost



-output—urine / feces and breath/skin




-lose 600cc thru skin/breath qd





-fever, exercise, ventilator—increases this loss




-add 600 to urine



-weigh qd—




-if gain 2 lb in one day(must be fluid



-restrict salt—average in US—4g/d




-minimal chf(just don’t use salt shaker




-more severe—decrease to 500mg/d—dietitian




-salt substitute—K+Cl- --watch out with diuretics


-Decrease Cardiac Workload—



-ACE inhibitors—p. 36—chart




-captopril, enalapril, ramipril, lisinopril




-stop hormonal compensatory mechanism




-monitor BP—should be at least 90 systolic—or else weak, dizzy, tired




-watch for hyperkalemia (lose Na+ from loss of aldosterone)




-BUN and CRTN increase(STOP




-hydralizine—pure arterial dilator(only one


-Improve Cardiac Contractility—



-digitalis



-digoxin—mostly used



-only use in CHF with tachycardia(decrease HR and contractility



-if in diastolic dysfunction(no dig



-systolic dysfunction (dilated ventricle and tachy)= digoxin DOC



-used to load--.5-1.5 mg



-now just maintenance doses--.125-.25 qd—monitor level after 5 doses



-therapeutic level—0.8-2.0 ng/mL




-if down—decreased effect




-if up—toxic



-small therapeutic window—




>2.0 even a little(toxic





-can die—decrease HR, worse CHF, ectopic beats

-Other inotropic agents—


-dobutamine / dopamine—doesn’t increase outlook—causes more death—don’t use that often


-just give pt feeling of improvement

-B-blockers—


-selective and non-selective—use either



-metoprolol (Lopressor)



-Coreg (alpha 1 / nonselective beta blocker)



-Inderal



-reason—blunt neurohormonal activation—MOST helpful drugs in CHF


-CV assist devices—



-aorta balloon pump—




-balloon just past LV(when heart pumps—ballon dilates—blood goes thru—then balloon deflates—so blood can refill and allow perfusion of coronary arteries during diastole


-Risk of complications from CHF—



-infx



-renal failure



-circulatory collapse



***thromboembolism—




-put on coumadin / heparin

Acute CHF—


-come in with pulmonary edema—



-all sudden(cant breath



-lung crackles / xray—exudate



-die fast if don’t do something



-Tx—



-non-pharmacologic tx(



1. sit them up—reduce return of blood to the heart




2.  other measures to decrease blood return to the heart(rotating tourniquet(switch extremities—use machine—automatic




3.  lasix and morphine (1-5mg q so often—vasodilator and gets rid of pain and fear)—




4.  if nothing works(respirator


-if do wrong thing(DIE QUICK


-e.g.—50cc q stroke



-now only 49cc—1cc left in lung



-1 min(70 bpm(70cc left in lung



-I hour(4L in lung(point(doesn’t take long to long to fill lung with fluid

Diastolic Failure—


-no sympathomimetic amines


-drugs to dilate heart so increase blood return to LV


-B-blockers


-CCBs


-Nitro


-if excessive fluid retention(use diuretics—but less need than in systolic failure
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Congenital Heart Dzs—


-there are many severe ones


-others live to adulthood(these are them—


-our job(


-septal / valve problems—increased susceptibilities for infx (bacterial endocarditis, etc)




1.  tell pt about risk for infx




2.  need prophylaxis for any dental / surgery (high risk for bacteremia)




3.  brush teeth—germs can be introduced to the vascular tree(nl body gets rid quick—valve defect(big risk

Defects—


Causes—



-developmental defect



-thalidomide



-FH (e.g. Marfan’s)

AORTA—


Bicuspid aortic valve—



-early on—it is functional—no problems



-eventually it suffers from stress / injury(scars(stenosis—prevent exit of blood



-also it doesn’t close properly—regurgitation



-signs and sx of AS




-syncope




-SOB




-chest pain




-sudden death



-PE—




-harsh systolic murmur at base (aortic area)—ejection murmur




-concomitant diastolic murmur (regurg)



-Plan—




-remember risk of endocarditis




-prophylaxis b/f surgery, etc




-signs of strain / failure(surgery—fix valve / replace valve




-send at the right time—artificial valves don’t last that long


Coarctation of the Aorta—



-constriction just distal to the L subclavian



-decreased blood flow to lower extremities and very excessive blood flow to upper extremities



-increased BP upper, decreased BP lower—should be opposite(10mmHg higher in legs)



-30mmHg or higher difference—highly suspect coarct



-check HTN pts 1st time you see



-frequently associated with other congenital defects




-aneurysms of circle of Willis (berry)




-congenital abnlty of aortic valve



-Complications—




-dissection of aorta (abnl layers)(close off circulation to branches distal to the dissection(ischemia




-aorta can rupture—catastrophic bleeding



-Plan—




-decrease BP




-corrective surgery




-prophylaxis

Stenosis of Valves—


Pulmonic stenosis—



-from degenerative changes



-RV strained(hypertrophy(eventually it will fail



-Tx—




-similar to aortic valve defect(repair / balloon valvuloplasty / replace valve

ASD—


-there are normally patent orifices in the atria and ventricles


-should close off within weeks after born


-if stay patent—pressures are pathologic


-the R should be lower


-atria(blood move to R(overload RA(dilates(go to RV and same thing happens(overload R side of the heart

VSD—


-same type of thing happens


-too much L to R shunting in either ASD or VSD(eventually R pressure b/c higher(reverse shift(not enough O2 to body(this is the endpoint and the worst problem


-Plan—



-watch until 4-6yo



-surgery if not closed by then



-prophylaxis always

*BEST study for all these congenital defects(echocardiography

Ductus Arteriosus—


-connects pulmonary artery and aorta


-1st breath(ductus arteriosus should close immediately(if it doesn’t(PDA


-same problem—shunting of blood to R b/c of pressure differences(overload R side(reverse shunting(back to L(deox blood to system


-PE—ALL septal defects



-machine-like murmur—holosystolic and diastolic



-systolic ejection murmur (to L 2nd ICS)


-Tx—



-surgical



-prophylaxis for bacterial endocarditis




-PCN, ALL—Emycin




-ampicillin 3g 1h < procedure





-1.5g 6h >first dose

*the previous were not cyanotic defects

Tetralogy of Fallot—


-R to L shift(cyanotic


-4 components—



-VSD



-pulmonary stenosis



-transposition of the aorta—part overrides the RV



-RVH


-Plan—



-surgical—repair valve, VSD


-Complications are high—



-CHF



-bacterial endocarditis



-brain abscess



-chronic desaturation of blood(body compensates b/c of decreased O2(EPO(polycythemia



-die young unless something done(if they do maybe live to adult

Severe Congenital Abnormalities—


-Ebstein’s Anomaly—



-tricuspid is so low that there essentially in no RV(overloaded



-also have septal defect(even worse


-Transposition of the great vessels—



-switch aorta (R) and pulmonic (L)



-disturbs circulation


-Situs Inversus—



-all organs in body b/c transposed



-e.g. appy(pain in LLQ
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This class is taught to 4th year medical students

Acquired Valvular Dzs—


2 Concepts—



-pressure overload—(e.g. AS, severe HTN)(not acute(heart will hypertrophy as a compensatory mechanism(cant fill—too thick



-volume overload—(e.g. aortic regurg)(blood comes back on each stroke(the heart will dilate as a compensatory mechanism—heart is stretched out too far so it won’t bounce back (Starling’s)(failure

Echocardiography—best procedure to detect valvular heart dz—structurally and pathologically


-doppler—demonstrates regurg / force thru stenotic valves


-blue(forward


-red(backwards

Cardiac Catheterization—the standard to evaluate for surgical intervention

Surgery Decision—risk vs. benefit ratio—


-pts sx and clinical findings


-natural hx of the valve lesion


-LV functional status

Sx will follow the natural hx—


-acute process—quick


-chronic process—slow (heart accomadates)

Decreased EF(systolic failure

Diastolic failure—pressure overload—volume is down


-on echo you demonstrate failure thru thick wall

Tx—find the cause and correct it


-fix BP


-valve problem—watch out for infx—bacterial colonization from brushing teeth / dentist / abd / GU surgery (anywhere that normally has increased bacteria)


-valve replacement / fix valve, etc

AS—


-Causes—



-bicuspid aortic valve—common reason




-scars from lateral to medial 




-at <0.07cm2—critical AS—need surgery



-rheumatic dz—regurg / sten / both (suspect associated mitral dz)




-B-hemolytic strep



-degeneration and calcification of the tricuspid


AS(diastolic dysfunction


SX—Cardinal (1st 3)



-angina—major sx




-not enough blood to coronary arteries—increased O2 demand (from hypertrophy, high wall tension and decreased diastolic flow)



-syncope



-SOB—non-compliant LV (increased afterload)—blood from lungs dumped backward(congestive failure



-sudden death—from arrhythmia


PE—



-systolic murmur—ejection--harsh




-less flow, powerful in middle, less at end




-soft then loud




-diamond shaped




-creschendo decreschendo



-R 2nd ICS (aortic area; with radiation to base of neck) or L sternal boarder 3rd ICS



-in advanced AS the murmur will decrease in intensity b/c CO is reduced



-CLASSIC—




-transmission to the carotids (mostly R side)—carotid will be reduced in amplitude and prolonged in duration (pulsus parvus et tardus)



-if the heart is failing—S3 / S4 gallops




-S4 if in NSR (non-compliant ventricle)



-chronic—PMI lateralizes (LVH)



-echo—see AS, etc



-if not 0.07 yet(no surgery
(*<0.07cm2 = >50 mmHg transvalvular gradient)



-gradient across a valve—CO and severity of obstruction



-LVH on EKG



-chest palpitations--LVH




-if fake valve—can go bad




-don’t want to change it




-medical therapy—





-don’t reduce prefill resistance (no nitrates, morphine, ACE, etc)





-relax the muscle—CCB / BBs





-avoid exertion



-severity of obstruction seen with doppler flow velocity

Aortic Regurgitation—


-volume overload(heart dilates and thins(SV is increased (because of normal forward output + regurgitated blood)



-loses strength


-systolic dysfunction


-PE—



-diastolic murmur—decrescendo




-high pitch




-sit upright and lean forward




*stenosis may also be present



-sound low then high


-Causes—



-bicuspid aortic valve



-stenotic(regurg



-hx of bacterial endo 



-Marfans



-rheumatic


-Sx—mild-moderate(no sx



-arrhythmias (palpitations, etc)—in head or chest—b/c of hyperdynamic circulation



-decreased blood to muscle(vague sx(myalgia, anorexia, fatigue

-other findings—



-systolic ejection murmur (from increased SV)



-S3

-gallops



-if in AF—no S3 gallop



-S4



-congestive changes in lungs (wheezing, crackles)



-dyspnea from increased pulmonary venous pressure



-when heart fails(fatigue and weakness



-angina



-bispherous pulse in carotid


-Tx—



-lower peripheral resistance (afterload)—vasodilator therapy




-ACE, nitrates



-if in failure—inotropics(digoxin (don’t use in AS)



-surgery—artificial valve


-Causes of AR—ACUTE



-acute bacterial endo



-dissection of proximal aorta



-previous prosthetic valve went bad(quick pulmonary congestion


-Medical Tx—



-drugs—if in failure—diuretics—also vasodilator therapy (IV nitroprusside)



-surgery is final tx

aside—effect wise think of HTN and AS

MS—


-most frequent cause—rheumatic fever—2/3 females



-not seen much anymore


-a historical dz


-can also get from Ca2+ valve or chordae tendinae can get damaged (rigid)(volume overload


-LA dilates(after a point no more room(pulmonary congestion


-LV doesn’t change—its fine


-Sx—



-SOB on slight exertion



-same sx as LV failure




-orthopnea, PND, hemoptysis in some pts



-strain atrium(AF, A flutter—common(PE, stroke, arterial thrombosis 



-later when CO decreases(fatigue and weakness


-there is a reactive pulmonary venous pressure(pulmonary arterial HTN(obliterative changes in pulmonic vasculature bed(RV failure and tricuspid regurgitation


-Murmur—apex in L lateral decubitus position



-opening snap—(after S2)



-S1—loud



-S2—loud



-diastolic murmur



-decreschendo



-loud(softer(loud—trying to fill ventricles (as long as not in AF)



-low pitched rough rumbling diastolic murmur with an opening snap


-Echo—valve thickening and stenosis



-doppler—regurg


-cardiac cath tells you the severity


-the normal diameter is 4-6cm2



-criticle—1cm2(no function—heart fails(need surgery


-Medical Tx—



-digoxin not too effective



-BBs, CCBs—control rate



-anticoagulants


-Surgical—



-percutaneous mitral balloon valvuloplasty—fracture scars



-replace valve



-prophylaxis for all

Mitral Regurg—


-one of the most common lesions—volume overload(LA dilates


-causes—



-rheumatic—not really seen



-degenerative changes



-MVP



-dilation of ventricle



-congenital



-MI (papillary muscle ischemia / infarction)



-Ca2+



-ASD (ostium primum)



-endo


-Major problem—



-some blood pumped back into LA(LA suffers from overload(eventually backflows into the lung


-Sx—LA pressure is increased(pulmonary congestion(dyspnea


-PE—



-systolic murmur



-barely hear S1 or S2



-holosystolic / pansystolic



-mid to late systolic murmur—apical



-papillary muscle problem—(seagull murmur)—intact then flaps



-apex and radiation to axilla


Tx—ACE

MVP—


-causes—more females



-congenital



-degenerative b/c of structure—valve too wide(floppy—can cause mitral regurg) / chordae too long



-associated with Marfan’s


-mid systolic click and late systolic regurgitation murmur (do Valsalva)


-same mechanism as seagull


-a click from the stretch of the chordae


-louder when standing


-Sx—fatigue, anxiety, postural sx, neuropsychiatric sx, autonomic dysfunction (MVP syndrome)


-Tx—



-failure—tx the failure



-tx arrhythmia / fluid accumulation



-fix the valve


-Benign but associated with unusual vague sx



-chest pain—valve stretches the chordae and causes temporary ischemia



-palpitations—neurohormonal stimulation—increase HR, etc



-risk of blood clots—strokes



-if b/c regurgitatant(mitral insufficiency


-Tx—



-symptomatic



-not dangerous



-BB—slow HR / correct



-prophylaxis

Rheumatic heart Dzs—


-not common in US


-infx that effects the valve


-aftermath of throat infx by group A B-hemolytic strept


-not the bacteria itself but he ag/ab complex getting deposited into the valve(complement


-valves—frequency of site(


-mitral, aortic, tricuspid, pulmonic

Rheumatic Fever—


-kids 5-15yo—pharyngitis 1-3 weeks before rheumatic fever


-generalized condition—affects many organs


-Dx—



-not easy (*remember Aschoff’s nodes)



-vague sx



-Jones major criteria—




-pancarditis (can be all 3 layers)




-polyarthritis—can travel from one to another




-erythema marginat—rash




-chorea—leg swelling




-subQ nodules




-any 2 and prove a B-hemolytic strep inxf (culture)(DX of rheumatic fever



-presence of antibodies thru titers




-dynamic differences—makes dx more definite—250 then 1 week later(450



-minor criteria—-2 minors and 1 major(dx it




-fever




-arthralgia




-previous rheumatic fever




-increased acute phase reactants




-prolonged PR




-throat culture



-tx—PCN for strept (oral or parenteral; then prophylaxis for 5y—most important




-control pain in joints




-1.2 million units of benzathine PCN parenterally Qmonth
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CHD—


-rapid decline in incidence of MI but still #1


-we have become more alert in terms of RFs


-catch it early—



-after MI(compromised heart


-Manifestations of CAD—



-from relatively benign angina to sudden death



-1/2 million people in US never see the hospital



-maintain a high index of suspicion


-Stable Angina—



-chest pain from transient myocardial ischemia



-sx free without exertion



-precipitates—shovel snow, overeat, exercise


-Unstable Angina—



-no chest pain(pressure in chest/feel like choking/sweating



-non-specific ST changes(admit(tx to prevent MI


-AMI—severe pain, diaphoresis, SOB


-DM—with neuro dz—may not have pain at all(just SOB

Atherosclerosis—


-wall thickening and narrowing of the lumen of the coronary arteries


-critical at 70% occlusion of cor art(as measured by cath/angiography

Unmodifiable RFs—


-age, sex, FH

Modifiable RFs—


-smoking, HTN, hyperlipidemia


-correct thru lifestyle changes


-hard to stop smoking—may have more nicotine receptors—makes you more addicted(even years after stopping(can start easily


-HTN—



85% is primary/essential—idiopathic



15% is endocrine/kidney/etc




-ID these and Tx the cause



-for the 85%(tx aggressively to <140/85


-Cholesterol—



-main reason for BVs clogging



-LDL is culprit(gets into subintimal layer(attracts foam cells(oxidized(macrophages(scar—this process makes the intima smaller



->70% occlusion(higher risk of coronary syndrome



-AMI(



-reason(plaques have an unstable covering(cholesterol escapes and floats downstream and blocks(also this attracts platelets(coagulation cascade(blood clot(complete occlusion



-our job(lower LDL



-HDL—difficult to increase when low




-exercise proven to increase (only thing)




-HRT increases HDLs




-women protected from MI during active reproductive years (estrogen)




-after menopause(men and women = risk (after 50yo)




-women die more often from MI than men



-triglycerides—inverse relationship with HDL



-trig >200 is a RF(esp DM pts


-other RFs—



-sedentary lifestyle



-comorbidity—HTN, DM



-other metabolic abnormality(increased UA



-role of infection—




-trying to prove that CAD is an infective process


-HTN—major RF—aim <140/85


-Lipids—aim



-NCEP guideline—




-previous event (secondary prevention)(LDL <100 (if 160+(drugs)










HDL—men35+, women45+




-no events but >2 RFs( LDL <130




-no event and no RFs( LDL <160




-no RFs—diet vigorously



-HMG CoA—breaks down cholesterol




-if don’t have enough or too much HMG CoA reductase(diet does very little to lower cholesterol

Non Atherosclerotic causes of ischemic heart dz—


-embolization


-penetrating wounds


-syphilis


-lupus(arteritis


-radiation therapy on chest


-cocaine—spasm(angina(MI


-spasm


-AS


-hypotension, anemia, CO poisoning

Pathophys of ischemic heart dz—


-some guy tied a string around a dog’s cor art


-30s(changes in the muscle—released and did fine


-2h(heart got injured(still recovered


-4h—there was no recovery


-this is the criteria for giving tPA therapy



-4h best



-can go 6-12h as max


-tPA—very potent—complications include—bleeding everywhere—brain, etc



-risk vs. benefit ratio


-pt shows up in ER with chest pain—in 15 min they better be on(





-O2



-get echo



-IV



-monitor



-sooner tPA(better chance of saving


-prolonged ischemia=necrosis

Angina Pectoris—


-2ndry to reduced blood flow thru cor art b/c of a block


<70% occlusion(no sx until exertion


-describes as midsternal pressure—radiation to both or L shoulder, abd, jaw


-reproducible on exertion


-sit and rest / nitro(relief


-after 3rd nitro(if take another(syncope—can have MI from low perfusion


-after 3rd(ER


-stable angina—sit / 1 or 2 nitro(gone


-a warning that there is CAD

What to Do—


-EKG—ST depression



-rational for stress testing(duplicate pain on exertion



+stress test(ST depression



-ST depression 1mm or more(+ischemia


-once you prove angina(further clarify to r/o FPs



-do stress test with cardiolyte/thallium



-should distribute uniformly thru cor arts



-if low perfusion—dye cant go thru(less signals


-cardia catheterization—



-RCA—dye(pictures



-LCA—same



-look for decreased penetration of the dye


-therapy—



-balloon surgery—fracture the blocks and increse diameter of cor arts




-reocludes quickly—6mo



-stents are better to keep open



-grind out the clots with something—see book



-if cant do this (diffuse clots, etc)(CABS




-need a graftable artery to attach to



-non surgical candidates—




-too much occlusion




-no grafting site (open artery)



-medical tx—




-nitro—paste, patch, drip, pill




-dinitrate/mononitrate




-best—isosorbide mononitrate—Emdur



-Nitro causes tolerance—need 8-12h nitro free interval



-CCBs—3 subgroups—




-dihydropyradine—dilates coronary arteries bu no effect on HR or myocardial contractility—Procardia, Nifedipine, Norvasc, Plendil—use when pts HR slwo already




-diltiazem (Cardizem)—





-decrease HR




-verapamil (Kalon)—decrease HR and causes AV block





-use this and diltiazem in tachy—they decrease HR and contractility



-BBs(best for angina—




-nonselective—B1 and B2





-propanolol (Inderal)





-can cause bronchospasm—no asthma, COPD




-selective—B1 only





-metoprolol, atenolol





-high dose loses selectivity—25mg OK

Unstable Angina—


-as serious as MI


-more severe, longer, not relieved by rest, new


-acute coronary syndrome(ST depression(ASA, coumadin/heparin



-rupture of a plaque in the presence of a clot(hasn’t completely occluded but it will if do nothing


-if there is no ST elevation(no tPA


-PE—



-S4 gallop



-may even see it



-transient systolic murmur

AMI—


-more dramatic


-elephant, SOB, diaphoresis (maybe dizzy, palps)


-EKG—ST elevation >1mm(thrombolytics


-criteria to NOT get tPA—



-surgery



-stroke



-PUD



-see book


-see notes for EKGs—


-the clincher for Dx is ENZYMES—
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AMI—


-severe chest pain >30min unrelieved by SL NITRO


-S4 gallop—if in NSR


-apical systolic murmur due to mitral regurg from pap muscle ischemia


-S3 in a larger infarction


-get EKG(


-ST elevation >1mm(thrombolytics


-need further evidence(enzymes



-CPK—brain, skeletal muscle, cardiac muscle—doesn’t help much



-CK-MB—most specific—increase = MI



-CK-MM—skeletal muscle



-CK-BB—brain



-CK-MB(



-increases within 6-8h




-peaks at 18h




-back to nl in 24-48h (36h)



-Troponins—standard




-Troponin I—increase definitely means MI



-LDH—elevated in MI




-increases within 24-36h—lasts a week



-EKG—changes within 24h




-Q waves




-T wave inversion and ST depression



-ischemia starts damaging in several minutes (start counting when pain starts)



-4h(no more salvaging muscle



-12h(can still give tPA but may not work



-biggest problem with AMI(cardiac arrhythmias—MI(ventricular dysfunction(CHF


-Tx of AMI—



-supplemental O2 delivery



-continuous EKG



-IV line to administer meds



-thrombolytics—




-tPA, ASA, Heparin



-Sx control of pain—




-morphine—





-check BP





-lung problems—decrease respiratory center




-NITRO—





-IV drip





-limiting factor is hypotension



-Tx then watch for complications—




-arrhythmias




-pericarditis




-CHF



-other tx that is standard of care—




-BBs immediately—unless(




-contraindications—heart block, hypotension, COPD




-lidocaine for PVCs—up to 24 h





-1mg/kg/bw for initial bolus





-1-4 mg/kg/bw maintenance




-ACE inhibitors—





-vasotec, capoten, prinivil

Acute Transmural MI—


-infarct all the way thru the muscle

Non-Q Wave MI—not all the way thru


-partial occlusion


-spontaneous thrombolysis


-good collaterals


-less serious prognosis


-Therapy—



-no thrombolytics



-EKG—see DIFFUSE ST depression and T wave inversion



-give ASA, Heparin, and NITRO



-there is a risk of repeated events—




-do angiography to see which artery is blocked(do PTCA on that artery




-rotoblader surgery, stent, CABG



-can still go into arrhythmia—VFIB/VTACH

Heart Blocks and AMI—


-mobitz II—PR uniform prolongation(drop beat



-very serious—can have cardiac standstill



-need temporary pacemaker



-do same for complete heart block


-wenckebach—just observe—usu happens with RCA occlusions



-can be from edema—can develop CHF


-SVT—also a complication



-skinny EKG



-BB, procainamide, Cardizem drips

Cardiogenic Shock—


-need intra-aortic balloon counterpulsation

Rupture/Septal Perforation—


-vary bad—cant save unless immediate surgery

Pericarditis—


-few days after MI(chest pain


-Tx(ASA

Mural Thrombi—


-PE, CVA


-prevent with anticoagulant—ASA, Heparin


-if suspect(ECHO will Dx


-if present(Coumadin

MATERIAL FOR EXAM II
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Arrhythmias

--arrhythmia—abnormality in the rhythm of the heart


-may decrease CO

--Electrical activity in the heart—


-SA node


-AV node


-His-Purkinje System

--Action Potential—electrical activity in a single cardiac cell

--2 kinds of action potentials in the heart—


-Fast potential and slow potential—this has a direct impact on where drugs work

--FAST POTENTIALS—His-Purkinje System and in the atrial and ventricular muscle


-Phase 0—rapid depolarization due to SODIUM INFLUX



-drugs that decrease the rate of 0 depolarization (by blocking Na+ channels) slow impulse conduction through the His-Purkinje system and myocardium


-Phase 1—partial depolarization



-Phase 1 has no relevance to antiarrhythmic drugs


-Phase 2—plateau caused by calcium entering cell and promotion of contraction of the atrial and ventricular muscle



-B-blockers and CCBs (diltiazem and verapamil) work here to reduce myocardial contractility


-Phase 3—rapid depolarization due to extrusion of K+ from the cell



-drugs that work here (by blocking K+ channels) prolong action potential duration and effective refractory period (the time during which the cell is unable to respond to excitation and cannot initiate a new action potential)


-Phase 4—two possibilities—(1)—spontaneous depolarization or (2)—membrane potential remains stable

--SLOW POTENTIALS—SA and AV Node


-Phase 0—depolarization due to CALCIUM INFLUX



-drugs that suppress Ca+ influx suppress AV node conduction


-Phase 1,2,3—No phase 1, and phase 2 and 3 are not important in antiarrhythmic therapy


-Phase 4—spontaneous repolarization—automaticity



-drugs that suppress phase 4 depolarization decrease rate of firing of the SA node, and thus decrease heart rate (B-blockers, CCBs)

EKG—graphic representation of electrical activity generated by the heart as a whole (NOT a single cell)


-P wave—depolarization and contraction of the atria—therefore drugs that effect depolarization and contraction of the atria effect the P wave


-QRS complex—ventricular contraction—widened if slowed by drug


-T wave—repolarization of the ventricles


-PR interval—measure of the conduction thru the AV node


-QT interval—time between the onset of the QRS complex and completion of the T wave; prolonged by drugs that delay ventricular repolarization


-ST segment—depressed by digoxin

ARRHYTHMIAS—


--two causes—


1.  increased automaticity—some part of the heart, other than the SA node is trying to take over as the pace maker


2.  conduction disturbances—caused by blocks—area that will not conduct electrical activity



-drugs either eliminate block or convert to a 2 way block (cant go back up)


--refractory phase—the phase of the cardiac cycle when the heart is completely unreceptive to stimulation (the upstroke of the T wave)—no impulse can be generated

--after that—supersensitive phase

-impulse formation—

-inappropriate discharge of electrical stimulation from anywhere that can generate electrical stimulation(SA, AV, purkinje


-ectopic beat—not from the SA node


-when discharge due to the slowing of the SA node (e.g. <60bpm)(


-escape rhythms—rescue rhythms



-AV, purkinje fibers



-1 premature atrial beat = PAC



->3 atrial = SVT/atrial tach



-1 PVC vs >3 PVCs(VTACH

-impulse conduction—


-a block in SA, AV, purkinje, etc


e.g. if the right is blocked, the left can retrogradely stimulate the right (re-entry)

Clinical Situation—


-in arrhythmias, the pt can c/o dizziness, syncope, pre-syncope, palpitations, can’t sleep


-pt can also already be in CHF

Parasystole—p.69—bottom R


1.  PVCs


2.  coupling of PVCs


3.  periodic fusion b/t parasystolic and the nl conducted beat

-Need to take a good Hx—sx(palpitations, syncope, presyncope, CHF


-stimulants (coffee, coke, decongestants—pseudoephedrine, phenelephine)

-FH

-Congenital 

-PE—


-auscultation—



-Afib—irregularly irregular—can hear it or feel it in the pulse



-premature beats—usu q 2nd/4th beat—can predict it



-PAC—confirm with neck veins—will distend on contraction (AV valves closed)



-organic heart dz—hear murmur, gallops, etc

Ancillary Dx Tests—


-EKG—1st one you use



-short PR with delta (b/c ventricular depolarization is so slow)—WPW/pre-excitation syndrome




-bypasses the AV node




-congenital




-dig is contraindicated (slows travel thru AV(moves to the extra bundle)




-PR <0.12



-distinguish atrial vs ventricular premature contractions—




-atrial—QRS <0.10





-either no P/inverted P/normal P





-has all components of QRS




-ventricular—





-QRS >0.12





-compensatory pulses?




-supraventricular tachycardia / ventricular tachycardia(>3 of either and call it that



-EKG may look perfect


-Holter Monitor—24h



-3 leads—




-II, III, AVF




-V3, V4




-I, AVL, V5, V6



-have the pt also keep a diary of when certain events occurred 



-may see “silent ischemia” in DM


-Event Monitor—



-device triggered by the patient—lasts up to 1 month



-when they feel something(they push a button and it will record



-use if the sx only happen once in a while


-Electrophysiology—



-provoke/reproduce arrhythmias with electrical stim



-can dx and tx with this (e.g. WPW—cauterize the extra bundle)



-can also determine which therapy is the most effective


-Esophageal echo—noninvasive way to dx arrhythmias



-can pace the atrium



-find thrombi in the atria


-Stress Testing—



-provoke abnormal areas by stressing the heart

Non-Cardiac Causes of Arrhythmias—


-metabolic dzs—



-hyper/o thyroid




-in bradycardia(need to r/o hypothyroidism




-hyperthyroid is ass with AF, SVT, Aflutter


-stimulants—beverages, cocaine

Some arrhythmias are not harmful—


-1 PVC / PAC q ½h—no tx


-if the pt becomes hemodynamically compromised(TX (hypotension, syncope, etc)

Antiarrhythmics can worsen / cause arrhythmias—proarhythmic


-narrow therapeutic-to-toxic ratio

Tx—


-definite need when there is—hypotension, diaphoresis, dizzy, syncope, sustained arrhythmia(>30s)—supraventricular tach/vtach


-if not sustained/no sx(don’t tx

Blood Chemistry Considerations—need to fix b/f tx—


-hypokalemia


-hypomagnesmia


-hypoxia (COPD)—can trigger arrhythmia


-thyroid d/o’s (thyrotoxicosis, etc)


-also check beverages, drugs, etc

NO DRUG HERE IS SAFE**

-many should only be given in the hospital

-certain drugs with narrow therapeutic windows need to be monitored


-e.g. digoxin—0.8-2.0ng/mL


-toxic is 2.2mL

-know the drug’s ½ life and how it is excreted


-in liver/kidney problems—can alter to accommodate 

-interactions—e.g. dig and quinidine—quinidine increases dig levels

-rapid vs. slow acetylators—


-people with fast/slow metabolisms—dosing differences


-.125-.25 is nl dig maintenance dose


-may give .125 and level ends up high(slow acetylator


-may need to give a higher than recommended dose with rapid acetylotors

Von Williams—4 Categories of Antiarrhythmics—

Class I—reduce the maximum velocity of the upstroke of the action potential—phase 0—Na+ influx


Ia—quinidine, procainamide, disopyramide—broad spectrum


Ib—lidocaine, phenytoin (Dilantin), tocainide—more narrow spectrum


Ic—flecanide, propafenone, morcizine


-these have no use in organic heart dzs


-they also have vagolytic effects—make sure AV OK before using

Class II—blunt the symp NS—decrease conduction thru the AV node, decrease HR, decrease conduction thru the heart


-BBs—metoprolol, atenolol, propanolol

ClassIII—prolong the duration of action potentials—


-amiodorone, Bretylium


-*most favored in organic heart dz (cardiomyopathy, CAD, etc)

Class IV—block the SLOW inward current (Ca2+)

-CCBs—verapamil, diltiazem

*know mechanisms

-there is no use of these drugs in a bradycardic pt

-in AV block(no BBs, CCBs—may worsen it

Lidocaine—


-DOC in VTACH—esp in setting of AMI


-doesn’t interfere with the conduction system—not contraindicated in blocks


-anesthetizes fast channels in atria, purkinje


-IV only—temporary use


-tocanide—PO lidocaine—no more


-efficacy—not predictable


-there is a 20% efficacy as a rule with all of these drugs


-if arrhythmia persists(other drugs


-affects fast channel-dependent tissues (atrial and ventricular muscle and HIS purkinje tissue)


-DOES NOT slow Ca2+ dependent tissues (SA and AV)


-very potent at altering the electrophysiologic parameters of ISCHEMIC TISSUE


-Very useful(


-rapid plasma levels



-wide therapeutic range



-low incidence of hemodynamic complications

Quinidine—Prolongs phase 0—both atrial and vent arrhythmias


-PO and IV


-PO and IV—IV is toxic


-supraventricular arrhythmias and ventricular arrhythmias


-prolong AV conduction


-vagolytic effect(increase HR


-DOC in WPW


-competes with dig for receptor(increase dig level in serum(watch out for toxicity



-aside—CCBs, BBs, dig—can block AV node(no use in WPW


-SE—syncope—quinidine



-prolonged QT(arrhythmia—Torsades de Pointes (see this in class Ia drugs)



-prolonged QT can also be congenital(crib death


-we try to avoid quinidine b/c of the SE’s

Procainamide—


-resembles quinidine


-its biproduct is also active


-can get toxic from the active or the metabolite


-used for ventricular and supraventricular arr’s


-DECREASE CONTRACTILITY OF THE HEART


-drug induced lupus(stiff joints, rash, pericarditis, arteritis, +ANA, increased SED rate


-prolonged QT—Torsades


-does not increase dig

Disopyramide—


-supra and vent arr’s


-no prolongation of the QT


-SE—closing of the angle of the eye(prevent circulation of fluid(closed-angle glaucoma (need pilocarpine)



-BPH(increases urinary retention


-does not increase dig levels

ClassIb—


-phenytoin (Dilantin)



-seizure control medicine/also used in dig tox



-use it to decrease excessive automaticity in the SA node



-no effect on contractility

Class IIb—


-BBs—

-nonselective—block B1 and B2




-propanolol blocks symp NS in both B1 and B2 receptors(no COPD, asthma, PVD




-block B2=bronchospasm



-selective—




-atenelol (Tenormin), metoprolol (Lopressor)




-remember about high doses



-Standard of Care in the MI pt(



-ALWAYS GIVE BBs UNLESS CONTRAINDICATED!!!!!!!!!
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BBs—


-B1—increase HR


-B2—dilate lungs

Bretylium—


-rare to use but part of emergency medicine


-last line drug



e.g. VTACH—tried lidocaine and procainamide


-suppresses epinephrine release(blocks sympathetic NS by chemical means


-SE’s—hypotension, bradycardia, etc

CCBs—


-prevent entry of Ca2+ into cells—


-3 Categories—



-Dihydropyridine




-Procardia, nifedipine, Norvasc (amlodipine), plendil, Sular




*decreases BP but does not effect myocardial contractility(can use in CHF, PVD, angina




*SE’s—dilated capillaries(peripheral edema





-stop drug(gone in 2-3d




-no effect on AV conduction—can use



-Verapamil—




-weakens cardiac musculature




-slows AV conduction(decrease HR




-if in failure(DON’T USE(MAKES WORSE




-no 1(, 2(, 3( AV block




-ideal pt(HTN with slight increase in HR



-Diltiazem (Cardizem)—




*same as verapamil




-negative inotropic effect




-good for HTN, unstable angina




-an EMERGENCY DRUG(use in AF, Aflutter(slows AV and converts

*if arrhythmia and CHF and tachy(no diltiazem or verapamil



-Amiodorone—




-antiarrhythmic and antianginal




-classIII




-safest in organic heart Dz




-effective




-some QT prolongation—it can control it though



-Sotalol—




-good in tach




-prolong QT(Torsades




-use if cant tolerate                            in pts with a compromised heart



-Propafenone, morcizine, flecainide—




-supraventricular arrhythmias with in tact hearts




-cannot use in organic heat dz(they will kill(Cuss study



-Adenosine—




-SVT—95% it will convert to sinus




-slows AV conduction




-short ½ life—10s




-pump in quick and follow with nl saline or else it wont all go in—6mg initial dose




-wonderful drug




-no AF, Aflutter

Tachy and want to slow it down(

-IV BBs


-IV cardizem


-IV verapamil


-if none work(cardiovert


*can only cardiovert if the arrhythmia is recent



-if it is old(more thrombi(once converted heart will throw clots all over the place

Direct-Current Cardioversion and Defibrillation—


-adjust machine



-if R wave are present—DON’T use defibrillation


-if shock at the peak of the T—(supernl)(provoke arrhythmia


-VTACH, AF(need to adjust machine to cardioversion mode


-VFIB(no R’s(just use defibrillation mode


-if supraventricular arrhythmia(50-100J


-VFIB(MAX OUT

-Internal Cardioverter—


-pts who are at great risk of arrhythmias


-pt gets freaked out when hit

Cardiac Pacemakers—


-for slow HRs


-wire in RV


-external pacemaker—



-also effective

-also used as antiarrhythmic—


*make pacemaker beat faster than the arrhythmia itself(that converts the person to NSR

Non-Pharmacological Tx of Arrhythmias—


-cardiac pacemakers


-cardioverter (implantable)


-carotid massage—slow HR(receptors 



-blood hitting receptors in carotids



-cant convert AF/Afib



-only SVT



-in carotid dz(can block circulation and they could die


*in Carotid Sinus Sensitivity(need pacemaker


-Catheter Ablation—



-map out conduction system and find the abnormal area then burn it with radio frequency



-if that fails—use electrophysiologic studies

SA Node—


-nl 60-100bpm


-p’s up in I, II, AVF


-P’s down in AVR


-PR 0.12-0.20


-QRS <0.10


-STACH—



-can be normal—too much coffee, exercise, febrile, etc



-non cardiac causes—




-anemia




-hyperthyroid




-beriberi




-hypoxia, hypovolemia



-MI, CHF



-can be nl or abnl


-SBRADY—



-nl in the well conditioned heart—can be 40-60bpm



-increased SV and decreased HR



-ask what is the BP(if sustained(don’t worry



-if syncope(something is wrong 



-symptomatic (e.g. dizzy)(even in nl BP(put pacemaker in anyway



-can be sinus dysfunction



-check by holter—esp watch out for bed time(even slower


-S. Arrhythmia—



-respiratory cycle



-inspiration—increase HR, expiration—decrease HR—both slight



-rate and differential of 10% or less



-PP is equal



-RR will vary



-QRS normal



-PR STAYS THE SAME


-Causes of SA to go Bad—



-circulation problem—CAD



-calcified



-scarred/fibrosis


-Sinus Blocks—generating impulse but sometimes NOTHING gets thru



-comes in multiples


-Sinus Arrest—no d/c coming from SA node—no P’s


-Sinus Pause—


-Sick Sinus Syndrome—



-EKG—varies from NSR to tachy to afib to af etc



-usu associated with AV nodal dysfunction



-“bradycardia-tachycardia” syndrome



-NEED PACEMAKER—too slow kills/too fast fails
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Atrial muscle rhythm disturbances—


PAC—



-early beat



-distorted P wave



-between PAC and the next beat(some distance but no necessarily a compensatory pause



-must resemble supraventricular beat(



-QRS <0.10




-deformed P



-the closer the PAC is to the previous beat(more chance of looking distorted(this is an aberrantly conducted PAC



-tell it’s a PAC in general by the lack of a compensatory pause



-no tx for PAC/PVC unless it becomes sustained (>30s)(then MUST TX


Atrial Flutter—



-associated with organic heart dz




-mitral valve




-CAD



-also drugs



-EKG(



-saw-tooth pattern—biphasic flutter waves




-tricky counting the flutter waves




-2:1 means to flutters for every QRS





-this is most common in new Aflutter





-250-350—most common atrial rate




-cant easily recognize flutter in 2:1(




-if ventricular rate about 150(CONSIDER AFLUTTER as part of Ddi




-Dx—





-monitor pt





-massage carotid(cant convert Aflutter, but can slow it down to 4:1, 5:1(then see it easier





-must have resuscitation equip just in case




-Tx—





-convert with drugs / cardioversion—25-50J





-chronic A flutter(





-risk of blood clots (not as much as Afib)(heparin / coumadin





-slow it down





-if NOT in CHF and hemodynamically OK(slow with carotid massage






-BB, verapamil, diltiazem





-sometimes class Ia(only if SURE there is no organic (structural) heart disease





-if IN CHF(cardioversion but make sure not throw blood clots(dx clots with transesophageal echo (atrial imaging)






-if there are clots(anticoags for 2-3weeks then cardiovert


AFib—



-total disorganization



-cant count Ps(if could(450min



-very irregular response of the ventricle



-can tell on EKG(


-A wave in jugular



-auscultation—heart sounds vary in intensity



-not all atrial impulses get thru to the ventricle



-Causes—




-organic heart dz




-can be congenital without any organic (structural) heart dz—p. 84




-PE




-thyrotoxicosis



*need to exclude hyperthyroid in AFib (decreased TSH; increased T4)




-treating hyperthyroid can convert



-ventricular rate >100 up to 200




-count the cycles—don’t count the first one—6s strip



-Risk—




-hemodynamic(CHF, cardiomyopathy




-emboli—worse in parasystole (comes and goes)





-when convert to sinus(throw clots





-R(PE





-L—arterial / CVA



-Tx—




-MOST IMPORTANT (if tachy and compensating heart)(CONTROL RATE—BB, dig, verapamil/diltiazem




-adenosine—NO GOOD




-if EF down (signs of failure)(DC cardioversion





-if no transesophageal echo(anticags for 2-3 weeks(then cardiovert




-DOC(DIG to slow it down



-if cant make out P but QRS are REGULAR(still Afib but is became junctional in origin—this is 2ndry to dig tox(consider it 



-if no P and Q’s reg and WIDE(VTACH



-Anticoagulation—




-heparin(follow them





-aPTT (activated partial thromboplastin time)—want it 2x nl





-nl=34(aim at 68




-PO coumadin(follow





-thrombin time(used to use(12=nl(want at 24





-INR—2-3




-once 2-3 weeks done(attempt to convert(drugs/cardioversion



-if large atria then it may not stay converted(just keep rate UNDER 100!


Atrial Tachycardia—



-Ps very close and short—may not see



-atrial rate of 150-200



-1:1 conduction



-Cause(most likely(DIG tox (esp if accompanied by block)




-2:1, 3:1(dig tox



-Tx—




-stop dig—should fix




-DO NOT MASSAGE CAROTID—they’re more sensitive when in dig tox


MAT/Chaotic Atrial Tach—



-P’s change in morphology



-not usually a sign of heart dz



-secondary to pulmonary dzs (COPD, asthma)



-also DM and elderly



-Dx—




-see P before every QRS




-Ps change in morphology



-Tx—




-no DIG




-treat the cause (hypoxemia, etc)




-can leave alone if not too fast



-wandering pacemaker(normal

AV NODE—


-Junctional rhythm—



-retrograde / inverted / no P/ or may even see it after the QRS



-rescue rhythm—if SA stops



-40-60bpm—idiojunctional



>60(accelerated junctional



>100(junctional tach



-Causes—




-rescue because automatic cells above don’t work




-dzs of heart—esp AV node(




-myocarditis






-MI





-rheumatic





-trauma





-dig effect


-PSVT—



-re-entry mechanism



-they don’t know exactly where the impulse is originating



-circus movement



-rate=150-250bpm



-may or may not see Ps / junctional waves



-easily lends to conversion to NSR with carotid massage—-watch out for carotid sensitivity—monitor, keep atropine on hand, resusc measures ready




-also—verapamil, diltiazem, ADENOSINE(best)



-stays converted once done



-vagal—valsalva can cardiovert

Pre-Excitation Syndrome—p. 85


-extra conduction bundles—bipass AV node


-most frequent is WPW


-remember not every fast heart rate can be treated with Dig, BB, verapamil(these make it worse(delay conduction thru the AV node(more goes to the extra bundle


-Quinidine, procainamide, disopyridine(DOC (class Ia)


-constant in all pre-excitation syndromes(SHORT PR


-electrophysiology(ablade the extra bundle

Ventricular Arrhythmias—


PVC—



-QRS >0.12



-HAS compensatory pause



-T wave directed opposite the QRS


PVCs—



-these mean more than a PAC—especially if see in structural heart dz (valve, myopathy)



-risk of developing serious arrhythmias—VTACH/VFIB



-purkinje can generate impulse if SA and AV fail—




-rate 20-40 with a wide QRS—might be a rescue rhythm




-if hemodynamically OK(don’t need to treat




-lidocaine can turn to asystole




-slow rate in vent rhythm is a sign of the heart rescuing itself



>100—VTACH (need three or more in a row)



-in bigeminy or trigeminy—only bad in the background of heart dz—just watch either way



-electrophysiology(



-signal ECG—ID complexes and demonstrate extra signals



-prevent with meds or AICD (automatic internal cardiac defibrillator)




-IACD—designed by rate(converts



-drug tx—can cause arrhythmia




-amiodorone, sotalol—use these in the presence of organic heart dz



-defib(200+J


-VFIB—



-disorganized so no organized QRSs



-3min(dead



-defibrillation




-if try to cardiovert—the machine will never fire because its looking for a R and there are none



-pacing—more useful in atrial disturbance


-Vflutter—



-some nl looking wave form but NO blood being pumped out



-Cardiovert

Long Qt—


-quinidine, procainamide


-psychotropics


-congenital


-TCAs


-monitor pt


-long QT(can cause malignant ventricular arrhythmia

Heart Blocks—


-first degree AV—no tx—just don’t worsen it



-dig, verap, cardizem(watch out


-2nd degree type I—not serious



-caused by dig, other drugs, organic heart dz



-tx—stop dig


-2nd degree type II—don’t ignore



-PR normal or long with a dropped QRS all of the sudden



-signifies a more extensive and lower block

-especially in the presence of acute coronary syndrome it is bad

-heart can stop

-in acute syndrome(temp pacemaker and monitor


-3rd degree—no connection b/t atria and vent



-dissociation



-in acute cor syndrome(temp pacemaker



-no needed intervention if not acute syndrome

*hypothyroid can cause AV block

Syncope—


*manifestation of arrhythmias and heart blocks


-presyncope also—little distinction b/t the two


-VERY SERIOUS COMPLAINT


-etiologies—



-heart



-hyperthyroid



-CNS (seizures, etc)


-R/O CNS and metabolic causes


-Holter (24h)  to see if heart origin / event monitor (weeks/months)


-stress testing—can stress heart and cause arrhythmia


-stokes-adams-syndrome—syncope from cardiac origin (tachy or brady)


-tilt table test—change head position from down to up and check BP


-electrophysiologic studies

6/28/00

Sudden Cardiac Death—


-newer term(sudden cardiac standstill


-occurs within 1h of sx


-1200 die everyday


-many cardiac origins(ventricular fib/tach


-non-cardiac causes—



-massive PE



-drugs



-lung dzs (if there is a sudden obstructive problem)(syncope(heart can stop



-CNS—cerebral hemorrhage


-Causes of Death—



-#1—ventricular arrhythmia



-pericardial effusion



-MI—circulatory collapse

Ventricular Arrhythmias—


-need to work up thoroughly


-monitor—see if there is a run of sustained VTACH


-electrophysiologist—



-stimulate and induce arrhythmia



-signal averaged EKG(p. 92



-92% with previous episodes show this late potential



-late potential(Tx(



-give drug and try to reproduce the arrhythmia(if you still can the drug is no good



-good drug depends on the individual—amiodorone, etc



-other tx for late potentials(



-cardioverter/defibrillator




-surgery—excise the bad area

CPR(see book


-brain cant survive more than 3-5min without O2


-bradycardia(atropine—2-4mg—space by 5min



-isoproterenol may help if atropine didn’t—2-20mg/min



-external cardiac pacer


-QRS but no pulse(electromechanical dissociateion—electrical activity but heart no longer contracting



-Tx(



-Ca2+ IV




-if heart surrounded by fluid(pericardocentesis

CH 9—


-Myocarditis—



-follows viral infx—1-2wks—flu, etc



-Sx—




-#1—SOB




-signs of CHF



-inflammation of the myocardium(weaker



-no difference from a heart damaged by lack of circulation



-systolic dysfunction—heart failure



-myocardium is dilated and thinned



-Endomyocardial Bx—




-take a piece and look



-Enzymes(



-CKMB and troponin will be up(not useful

Cardiomyopathy—


-primary dz of muscles of the heart

Dilated Cardiomyopathy—


-ventricle oversized because of muscle thinned out


-loses squeezing power(systolic dysfunction


-causes(


-ETOH, anticancer drugs, peripartum cardiomyopathy—last month of pg or within 6mo of delivery


-Tx(


-just like any other heart failure



-preload (nitrates) and afterload (diuretics and ACE) reducers



-Dig



-carefully use BBs



-dig not contra in Pg

Hypertrophic Cardiomyopathy—


-assymetric septal hypertrophy—



-blocks LV outflow track



-paradoxic motion of the mitral valve—almost completely occludes flow



-Sx—




-syncope




-angina




-SOB




-sudden death



-PE—




-aortic systolic murmur



-Echo—thick septum



-EF(NL—even high—muscles are thick



-Tx—




-relax the muscle




-negative inotropes—verapamil, diltiazem, BBs

Surgery—





-remove the hypertrophied part



-this condition also at risk of arrhythmias(treat like nl BUT NO DIG

Restrictive Cardiomyopathy--



-RARE


-amyloidosis, mets lesions (esp leukemic)(get into pericardial space and make it thicker

-diastolic dysfunction


-NO TX

Pericardial Dzs—


-infl of pericardium


-nl—500cc in b/t layers


-trauma, viral, bacterial, TB, MI—can damage the pericardium


-surface becomes rough(when they rub its not smooth(causes pain


-acute pericarditis(pain


-easy to mistake for MI


-EKG—diffuse ST elevation except for AVr and V1



-does not have the recipricol ST depression that MI shows



-does not show T inversion and no development of Qs like MI


-PE(Rub—atrial contraction, vent contraction, diastole



-transient and fleeting


-Enzymes—trop / cpkmb(NOT up in pericarditis


-Echo—can distinguish esp with effusions


-if the pain stops(pericardial effusion(cardiac tamponade



-low BP

-Kussmauls Sign


-Tx of acute Pericarditis(ASA


-Serious causes of pericarditis—



-TB/trauma(severe scarring of pericardium(very thick pericardium(constricts heart(constrictive pericarditis(heart failure is the worst effect



-meds don’t work well



-surgery—build pericardial window(remove part of the pericardium so the heart can expand

6/29/00

-the heart is subject to infiltration / tumors


-infrequent


-certain benign tumors still dangerous b/c of hemodynamic effect


-malignant—spreads to the muscle

-atrial myxoma



-benign



-LA



-like a polyp



-muscular overgrowth in the LA



-just above the mitral valve(diastolic(occludes mitral almost completely(systole(gets pumped out of the way



-10% of tumors may go to malignant



-DX—




-plop




-echo—see turbulence

-SX—




-dizzy




-SOB




-embolus(CVA, etc




-anemia




-arthralgia




-other nonspecific sx



-can cause regurg of the mitral valve



-TX(surgery



-FH is important—clusters

Non-Penetrating Trauma—p. 100


-car accident—hit steering wheel



-rupture muscle



-bruise pericardium(may take weeks to progress to sx and pericarditis(post traumatic pericarditis



-hematoma



-hemorrhage of pericardium



-after injury(can show Qs



-Acute—




-arrhythmia, muscle injury, etc



-ALSO—think about possible aortic rupture(CT scan (ultra no good)

Aortic Aneurysm—ch 11 p. 102


-critical diameter >4cm


-complications—



-dissection—blood courses b/t media and intima(severe unrelenting chest pain—can close off sirculation and all branches after aorta




-Dx—CT scan chest—can do abd / chest xray for AAA



-rupture


-PE—aortic aneurysm—



-bruit, pulsatile mass


-TX—



-Prevent growth by CONTROLLING BP


-AA is as common as CAD so be on the lookout

Aortic Arteritis—


-syphilis—can swell aorta and close off coronary artery openings(SX—



-angina



-MI



-etc—same as CAD


-can also hit branches of the aorta


-pulseless disease (Takayasu’s Syndrome)



-inflammation of the walls of the subclavian artery(narrow(obliterates the lumen



-Tx—more females—surgery—bipass the subclavian arteries



-SX—




-claudication-like pain in arms




-if the involvement is unilateral(pick it up with bilateral BP





**high vs low or not recordable

PVD—


-common


-esp DM—PVD is the major mechanism for gangrene


-SX—



-claudication—hurts when walk



-cant feel dorsalis pedis / posterior tibial very well / or absent(do doppler scan


-MEDS—



-pentoxifylline (Trendal)(makes the RBCs walls softer and more bendable



-Pletal


-Exercise—CO2 helps dilate


-ASA


-if starts to show ulcerations(gangrenous(need bipass surgery


*aortofemoral bipass—most common one


-Thromboangitis Obliterans—



-small and medium BVs




-usu found in smokers



-Sx—pain in extremities




-cold whether(color changes—blue, red, white(suggests spastic component to the problem



-if it is a slower process (no emboli)—see ulcerations of toes and fingertips



-Tx—




-stop smoking




-can try Procardia




-AVOID BBs(peripheral vascular vasoconstriction


-Raynauds—



-similar but this is a pure vasospasm



-white, blue, red



-Tx—BV dilators




-avoid smoking




-avoid sudden changes in temperature

-Peripheral Venous Dz—


-varicosities—common


-venous insufficiency—



-stretched out on standing



-painful



-if on feet a lot or legs hanging when sit(swelling of extremities



-DO NOT PUSH DIURETICS—unless there is a comorbidity that indicates them




-know the cause of the edema




-DOPPLER exam of leg veins to show of they are distended and stretched



-Tx—




-supportive stockings BEFORE you even get out of bed in the morning

-DVT—we’ll do that with lung dzs
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Chapter 13—Respiratory—

Lungs—functions—


-major function(gas exchange


-built in protective mechanisms to trap and kill organisms(mucus and IgA(phagocytic


-produces endocrine substances—



-surfactant—decrease surface tension(it gets dried out by excessive O2




-100% O2 over 24 hours(lungs collapse(kill them


-regulates acid-base balance—



-increased CO2(acidosis(lungs blow it off



-check on blood gases


-humidifies inspired air


-also an organ of excretion—



-CO2, water—exhaled under normal living conditions



-if measure fluid balance(add 600cc to urine and feces


-bronchial tube is lined with epithelium(direct contact with the environment(can inhale toxins(injury

Complaints—

1.  SOB—most obvious



-if its from the lung the problem may be chronic(ask more probing questions (how was the SOB first noted; has it changed over time)

-e.g. decrease in exercise capacity

-in chronic(pt may describe sx as being part of aging

-if acute(sudden onset and pt will be more emphatic (PE, etc)

-may be periodic—at night—more suggestive of CHF



-others to consider(



-GERD




-asthma




-occupational asthma




-exercise-induced-asthma—lungs cant warm air when resps increase(cold air(constricts the lung





-can happen even just with walking up steps





-use 2 puffs albuterol

2.  Cough—



-can be primary lung or provoked by heart or GERD

-acid reflux(common to cough

-aspirate germs,etc from oropharyngeal cavity(get pneumonia

-non-productive(ACE inhibitors, some dzs, tobacco—most common cause of chronic bronchitis

-asthma—doesn’t always have to wheeze(may just cough




-if cough meds don’t work—consider asthma

-aspiration—frequent cause of coughing and SOB

-# 1 cause of aspiration is GERD—esp at night




-GERD—cough is dry and also have other complaints—heart burn, etc


-Large amount of sputum—



-chronic bronchitis—3 months a year for 2 years

-a lot of sputum

*in chronic bronchial condition—



-increased sputum—if the sputum suddenly stops(worse(in a few days(cant breath and they are blue



-codeine, antihistamines(make the mucus thick and left with a mucus plug(blocks bronchial tube



-if pt has COPD(avoid codeine, antihistamines



-if non-productive(use cough suppressant 


-Character of Sputum—



-white—viral and no superimposed bacterial infx

-green / yellow—

-brown—blood mixed in—bacterial infx

-if with fever—even more obvious

-hemoptysis—doesn’t have to be from the lungs

-hematemesis—

-blood from lung(bright red

-blood from stomach(coffee grounds—melena

--US and industrialized world(most common cause of hemoptysis is chronic bronchitis

--in poorer countries—poor living conditions—TB, etc

-Hemoptysis—


>600mL in 24h(massive


-very serious and can be fatal


-die from blood clot forming in bronchial tube(occludes


-need to suction it out


-bright red and large amount of blood(think malignancies / abcsess / etc


-evaluating blood in the sputum—



-is it phlegm or saliva? (gum bleeds / epistaxis)


3.  Chest Pain—



Pleuritis—

-worse with inspiration

-focal and movement makes it worse

-friction rub that is synchronus with the insp/exp cycle

-Tx of pain(splint and avoid deep breaths

Pneumonia—




-the infl can extend to the pleura




-can even get pleural effusions

-can refer from lower lung to shoulders / back (phrenic nerves)

Chest Wall Pain—




-ribs




-intercostal neuritis




-Tietz’s Syndrome—infl and tenderness of the costosternal junction(calcification





-young people





-infl and pain





-point tenderness

Other Causes of Chest Pain—




-local trauma




-Herpes Zoster—





-common on chest





-keep high index of suspicion





-need tx within 48h of outbreak—famcyclovir





-look for compromised immune status, etc

After Hear Complaints—


1.  work—industrial gases, toxins, etc

2.  travel—



-cystosamyosis—bad flu




-asia / africa—endemic areas




-in the water




-can enter intact skin(worms in blood



-big round worm—




-egg hatched in intestine(GI(lung



-Amibiasis—




-fruits and vegetables—parasite—3rd world countries




-gets to intestine(then abscess(to liver(then penetrates lung(cough up brown stuff

3.  Chronology of Sx

4.  Fh



-e.g. TB

5.  Habits—



-chemicals, smoking, etc

PE—

1.  Inspection—important


-retractions, cyanosis


-blue-bloaters—bronchitis


-pink-puffers—emphysema


-coughing, wheezing, crackles

2.  Fremitus—vibrations of the chest


-solid—


-consolidation—feel and hear vibration


-tactile or vocal fremitus

3.  Percussion—


-dull—fluid / consolidation


-resonant—emphysema / pneumothorax (chest wall full of air instead of lung tissue)

4.  Auscultation—


-normal breath sounds—vesicular—like gentle breeze


-crackles—fingers thru hair



-bubbles popping



-size


-wheezing—high pitched sound—bronchospasm (will be bilateral) (hear in expiration first) *even prolongation of expiratory cycle can mean beginnings of lung problems

-ronchi—low pitched sound—inflammation




-impudence to flow

-wheezing and ronchi very confined(very ominous(more than generalized(may be tumor

PE Findings—table on 115


-Pleural effusion—



-xray—mediastinum and heart displaced to the clear side



-percussion—very dull on it but resonant on top of it



-auscultation—decreased breath sounds on the fluid itself and increased on top



-bulging of soft tissue



-withdraw the fluid

-Consolidation (Pneumonia)—



-infected material in the lungs



-doesn’t occupy greater space



-no shift



-solid object



-dull on percussion



-solid(good conductor of sound(increased breath sounds




-increased vocal fremitus and tactile fremitus



-no bulge



-if stick needle(pain and abscess


-Atelectasis—collapsed lung



-wont see lung markings on Xray



-loss of volume



-dull percussion



-resonant where there is no lung



-dull sound



-doesn’t conduct sound(decreased breath sounds


-Pneumothorax—



-will also collapse the lung



-shift of mediastinum and heart to good side



-percussion—very resonant



-auscultation—decreased breath sounds b/c air doesn’t conduct very well


-Bronchospasm (asthma)—



-no shift



-wheeze
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Chapter 14—Gas Exchange


-need both circulation and bronchial epithelium


-CO2 extracted from venous blood


-O2 delivered to arterial blood

-basal / sedentary conditions(need 4mL O2/CO2 kg/min

-maximal exercise—60mL O2/CO2 kg/min

-respiratory tree is from the nose to the alveoli

-the nose and upper airway(warms, removes impurities from the air


-tricky at the laryngeal area



-complex b/c it’s a common passage for the lung and the esophagus



-unique close coordination b/t swallowing and the closure of the epiglottis (prevent food from going into lungs)


-Trachea—



-U shaped cartilage anteriorly, fibrous membrane posteriorly(resilience AP but NOT laterally




-e.g. foreign object gets stuck AP

-R and L 1( Bronchi—



-R more direct (verticle) to the lung(R lung gets more debris from aspiration

-there are 19 divisions of the tracheobronchial tree(at the end they go to respiratory bronchioles which have 3 segments

-Terminal respiratory structures(alveolar ducts (the sac and the membrane)

-trachea—2.5cm2 surface diameter

-terminal bronchioles (after the 19 branches)—900cm2 surface diameter

-70-80m2—s.a. of actual gas exchange area (blood gas interface)

*this is why the lungs have such a high reserve for gas exchange

-surfactant—keep alveoli open (decrease surface tension)

-pneumocytes type I—make BM for alveoli

-pneumocytes type II (columnar)—make surfactant

-Respiratory Center—in brain stem

-inspiration is more active than expiration

-initiation of inspiration(


-diaphragm contracts (decreases)(increases negative pressure in the lung



-intercostal muscles pull ribs up and out(more increase of negative pressure



-these move air in—ficks law

-expiration—



-recoil—diaphragm and intercostal muscles relax and reduce the dimensions of the lung(expire

-therefore the main muscle of respiration is the diaphragm—it makes the most negative pressure 

-Xray—paralyzed diaphragm—higher in location—lungs cant expand

-on harder breathing the scalenes followed by the SCM play a role as accessory muscles

-ABD wall musculature is the main muscle of expiration—when needed (exercise, etc)


-e.g. asthma/COPD—come in with belly ache(actually a myalgia from expiring the air

Volumes measured in PFTs—


-anatomic dead space—trachea to terminal bronchi (before alveoli)—no gas exchange—100cc

CNS—brain stem—controls resps

-medulla oblongata—

-pons—fine tuner

-cerebral cortex

-brain can override resp center

-respiratory sensors—


-central chemoreceptors—



-medulla


-peripheral chemoreceptors—



-carotid bodies

-chest wall and intrapulmonary (bronchial structures)


Central(
-main stimulation—increased PCO2and increased H+ ions(increases resps and harder

-explanation for Kussmauls respiration

-DM in ketoacidosis(breathe real hard and deep and fast

*if the pt has a low PO2 there is a perceived need to increase resps(peripheral chemoreceptors (carotid bodies)(breathe more (also hypotension, shock, etc)

-COPD—adapted to lower PO2 so they breathe harder later than us(


-if give O2(kill off stim to carotid bodies and they already have higher tolerance to PCO2 so they will quit breathing

-see PO2 up and PCO2 up(gave too much O2(STOP IT

-do blood gases to see if OK



-too much O2(unresponsive, mumbling, cant wake up(look out


-stretch receptors in chest wall—costal muscles(trigger for increased resps

-in airway(_________________receptors—bronchial tubes—lung receptors?p. 120

-J receptor in capillary junction—respond to pulmonary congestion

Central and Peripheral affectors

Effectors—chief is diaphragm


-peripheral effector system—



-diaphragm—phrenic nerves



-intercostal muscles—intercostal nerves (from lower cervical spine)



-ABD muscles—same nerves



-acc muscles—scalenes (lower cervical spine) and SCM (accessory n)
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New Material For Final

Start at pg.  121


-Two sets of BS to lungs(


-Pulmonary—O2 and CO2 exchange



-Bronchial—provides nutrients to lung and alveoli


-Gas Exchange—



-draw little picture(


-O2 in CO2 out



-amount of O2 that diffuses in is determined by:




-O2 concentration and the membrane—e.g. too thick—hard to diffuse (COPD, etc)

-O2 into vascular tree(



-98% gets combined to Hgb—carried in blood and brought where it is needed




-Hgb needs to let go of O2 for it to be used by tissue(O2 dissociation curve—semi-S shaped

-Factors affecting the dissociation curve(




-to the right(reduces affinity of O2 to Hgb(release easier(





-increased PCO2






-increased H+ ions






-increased temperature (fever)





*2,3 diphosphoglycerate (2,3 DPG)(increases in this compound also causes a partial shift to the right

-shift to the left(increased affinity of O2 to Hgb(hold on tight






-decreased PO2






-decreased PCO2






-decreased temp






(increased affinity(O2 bound to Hgb tighter(wont release to tissue—basically useless

-This is the principle behind ventilation(




-don’t want to excessively remove CO2(too alkaline(shift to the L(even with O2 sat of 98%(no use(bound to Hgb

-Determining ABG Values(


-stick artery



-representation of PP of O2, CO2, pH



-interpretation—




-pay main attention to:pH, PCO2, PO2



-Nl(



-pH = 7.35-7.45




-PCO2 = 35-45




-PO2 = 85-100




(HCO3) = 21-27




(O2sat) = 95-98%

-Obstructive Lung Dz ABGs(



-O2 has difficulty diffusing(hypoxemia




-CO2 has no difficulty coming out




-CLASSIC PICTURE of COPD (bronch/emph)(




-PCO2 high (45)





-PO2 low (<60)





-in high CO2 and low O2(pH should be low, but in CHRONIC(the buffering system compensates(pH = 7.35-7.45—this is compensated respiratory acidosis

-ACUTE problem(



-e.g. pneumonia




-respiratory acidosis

-pH 7.2 or less




-PCO2 high (88)




-PO2 low (35)




-acute respiratory failure




-these pts need assisted respiration—intubation

-if pt hyperventilates(



-respiratory alkalosis



-pH increased (7.55)




-PCO2 low (18)




-PO2 high (150)




-O2 up to 150 will still get bound to Hgb(above that(it dissolves in plasma



-COPD(increase amount of O2 given(depress respirations thru carotid bodies

-Hypoventilation—




-tendency for less O2 to be expelled and more retained(cause O2 concentration to decrease




-medical conditions(




1.  most common(secondary to narcotics, analgesics, tranquilizers in COPD






-watch out giving these to help them sleep (Ativan, etc)(slows resps






-decrease breathing(CO2 increases in brain etc






-VERY important in clinical practice—need to resist






-atrovent/albuterol—stimulants—make them even more nervous





2.  structural damage to the brain---CVA






-resp canter in brain stem





3.  Dzs of nervous system—






-MG






-CVA






-Guillian-Barre






-chest wall(weak resps b/c of less effort by diaphragm





4.  Trauma to chest




-BOTTOM LINE(hypoventilation leads to decreased PO2

Perfusion—things that decrease gas exchange:


-decreased blood flow (CHF)


-scarring of the alveolar-capillary membrane


-movement too fast across alv-cap membrane


-slow / small blood flow thru alv-cap membrane

Aging changes(

-development(increase in number of alveoli up to 8yo—max out

-after that any need for increase in capacity of lung will happen thru the alveoli increasing in size

-as we grow older(alveoli stretch(this makes the dividing lines laxed and some get destroyed(lose the RECOIL to expire air from the lung

-remember exp passive—recoil

-lose recoil(less efficient in expelling air out

-not unusual to see old person c/o SOB b/c of this problem

-consequence(gas exchange not quite as efficient

-also(b/c of expansion(some cells of the lungs get squeezed and collapse(even less alveoli(hear more adventitious sounds—crackles, etc—not from bronchitis, etc, but b/c of some base part of the lung getting collapsed

-old(decreased lung capacity by age 80—decreased ventilatory capacity by 30%

-sensitivity of carotids to hypoxia gets reduced as well as central chemoreceptors

-ALL THIS COMBINED(breathing in older people is less efficient

Non-respiratory functions of the lung(

-endocrine—surfactant, AA


-excretory organ


-ACE converts in lung(cough (along with increased bradykinin)

Chapter 15

Chest Xray—


-main dx of lung dz


-PA view is preferred



-should show barely visible spine behind—if shows up clearly(overexposed


-move scapula out of way—hands on hips


-see mediastinum, aorta, diaphragm, heart


-heart will be white—cant see past it(need LATERAL view to see b/h heart


-ESSENTIAL(PA and lateral views


-also see nerve tumors, etc


-cant differentiate b/t ca, TB, pneumonia(thru many years of experience(can tell differences



-e.g. if see circle half filled(either TB or abcsess


-we only see shadows


-to characterize lesions(need CT scan

CT scan—


-see sections of the lung cut a few mm apart—show lesions clearly


-MRI—not too much with lungs


-Ultrasound—may help—tell cystic from solid


-other modifications of Xray(


-lordotic view—pt bend backward to expose shadow / tumor




-e.g. see shadow in lower lobe(do lordotic and it will clear and layer lower(fluid





-or if it doesn’t change(solid




-need to prove fluid before aspirate



-decubitus views

Bronchogram(

-dye(xray—will show cut-off of the dye at an obstruction in the tracheobronchial tree


-can show bronchiectasis / occlusion


-do CT scan instead(newer and no dye injection into lung

PFTs—


-can be very intricate


-4 volumes and 3 capacities


-just do office spirometry(


-blow into tube—measure air pt can blow



-FVC—blow out forcefully all the air you can



-FEV1—all air out in 1s—nl at least 75%



-FVC of 5, FEV1 of 4(ratio is about 80%(nl



-e.g. COPD—FVC 4, FEV1 2(ratio is 50% (FVC:FEV1 of 50%)



-lower ratio equals tighter obstruction



-severe = <40%


-we can measure O2 sat with pulse oxymetry(finger thing


-can tell O2 sat but CANT tell PCO2



-e.g. gave 15L O2 and 98% sat but PCO2 can be 100%(very sick

COPD—


-initial study(


-ABG



-know ratios of each to adjust O2



-can use pulse ox as rough guide--$800 for simplest one

-Other studies—

Bronchoscopy(


-endoscopy—metal tube with mirror on tip(see inside of primary bronchial tube



-now(fiberoptic bronch(go deeper into tracheobronchial tree(



-can Dx, Bx, Tx—all with the fiberoptic scope

Bx(


-needle bx on CT scan / ultrasound / xray



-aspirate lesion for bx



-useful esp if lesion close to surface of lung or in pleura



-if deeper(need bronchoscope(cant use bx OR do open lung bx surgery


Thoracoscopy(


-do without opening lung

-in a new pleural effusion(

-mandatory to draw some fluid and send for analysis to see what dealing with—TB, CT Dz, infx, etc


-must know where fluid came from

Chapter 16—

Obstructive lung dz / copd / c.o.l.d.


-problem with the exit of air—not the inspiration


-presence of various obstructions causing trapping of inspired air


-COPD(asthma, chronic bronchitis, emphysema, bronchiectasis, CF


-many potential causes of COPD(


-bottom line is an obstruction to the exit of air from the tracheobronchial tree


-Pathophysiology—



-loss of elasticity—the major finding in emphysema



-presence of infl—see more in asthma and chronic bronchitis—




-infl of goblet cells in bronchial epithelium—make mucus normally(but when they get irritated(they get choked up and make A LOT of mucus(obstruct expired air (CO2)



-tissue reaction from chronic irritation(necrosis of cells



-can have smooth muscle in bronchial tree become spastic(



-adds more problems




-constriction produces the unique sound of wheezing ronchi



-lung has adrenergic and cholinergic receptors




-adrenergic dilates




-cholinergic constricts




-if noxious material in airway(stim cholinergic (bronchoconstriction



-also substances can trigger IgE to stimulate mast cells to release vasoactive substances (histamines, etc)(trigger vasospasm via degranulation reactions



-SEE COMBINATIONS OF THESE IN COPD

*when these pts with COPD doing good under ordinary circumstances then suddenly develop worsening sx(this is an exacerbation—makes it more challenging 



-allergens—dust, pollen, etc

-triad—ASA / bronchitis / sinusitis

Asthma—


-very common


-on rise b/c so many environmental causes


-stats—3-5%(8million people


-increased reactivity to any environmental allergen associated with infl and increased production of mucus

-3 components together(make airway smaller


-these are partially / completely reversible but if left untreated or chronic(tissue rxn causes scarring / infiltration of bronchial tube


-large amounts of eosinophils(indicates allergic rxn


-whole process can be started by IgE(mast cells(mediates AA, prostaglandins, bradykinins, etc


-classed into categories(


-classic extrinsic asthma—allergic rxn asthma characterized by increased IgE




-younger people




-provoked by specific allergens



-intrinsic asthma—cant prove allergen b/c no elevation in IgE or eosinophils



-exercise induced asthma—airway cant warm air before gets to lungs



-ASA sensitive asthma—with sinusitis




-ASA / bronchitis / sinusitis



-occupational asthma



-allergic bronchopulmonary aspergillosis—




-aspergillosis itself is the irritant causing bronchoconstriction
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-intrinsic asthma(don’t know exact mechanism

-ASA sensitive asthma(polyps, maxillary sinusitis

-occupational asthma—

2 Types of Asthma—


-persistent asthma—regular tx


-non-persistent asthma—prn tx

PE Findings in asthma—


-high pitch sound (a funny squeaky sound!)—wheezing—can even hear without steth


-listen to back and front with steth

Tx of Asthma—


-bronchodilators—B2 agonists and anticholinergics


-more severe(steroids, theo, intal, etc

Extrinsic Asthma—


-IgE reaction


-high eosinophils in serum and sputum


-serum IgE elevated


-chest Xray +/- of indicators of asthma



-chronic(see hyperinflation of lungs(diaphragm will be lower, increased radiolucency, smaller lung markings



-with the addition of inflamation(see more dead space / mucus presence(thickened vascular markings


-ABGs(


-no attack—nl



-attack(



-PaO2 down




-PaCO2 down (hyperventilation)



-as it gets worse(



-PaCO2 goes up and PaO2 goes down more




-pH will decrease




-when see this situation(this pts respiratory center is tiring out(may need to intubate (even if ABG still WNL)


-Pt with asthma not responding well(


-status asthmaticus—acute severe asthma(this will NOT respond to routine therapy




-severe PE findings—even CV findings (hemodynamic etc)




-accessory muscle use, MSC, tachy, etc




-ASTHMA CAN KILL

COPD—emphysema and chronic bronchitis


-slow progressive airway dz characterized with bouts of worsening and improvement(overall it is progressively worse


-emphysema—decreased sputum


-ch bronchitis—a lot if sputum


(endpoint(respiratory failure



-PaCO2 up



-PaO2 down



-acidotic rxn



*generally respiratory failure happens when PCO2 and PO2 cross


-end-stage respiratory failure(


-retain CO2



-low O2(there is a response from the pulmonary vasculature(CONSTRICTION(trying to increase blood flow thru there(end up with pulmonary HTN(R heart now has to overcome the increased resistance(if it fails(Cor Pulmonale (heart failure secondary to pulmonary failure)




-JVD, edema, labs, liver congestion, etc


-Pickwikian syndrome—



-short neck



-sleep apnea and obesity



-decreased PO2, increased PCO2



-fatigue



-sleep during the day (NOT narcolepsy)




-narcolepsy—excessive daytime sleeping



-very obese

COPD—Emphysema—


-elderly


-theory(secondary to lack of alpha-1-antitrypsin (protease)


-proteases are deleterious to the lung tissue(not enough enzyme(destroy the lung


-infection produces increased proteases


-we used to give them anti-proteases(no luck


-now we consider it a theory

-Sx(


-episodes of SOB and exercise intolerance



-non-productive cough


-chest Xray—



-hyperinflation of the lung

-primary pathology(



-alveoli stretched out—they take air in but cant expell(stretch alveolus until it breaks the septum between alveolar cells(cant recoil(cant expell




-TLC actually increased




-FVC—increased




-expiratory volume increased




-inspiratory volume DECREASED(alveoli already occupied with stale air

-also may be associated with bronchospasm





-makes exit of air even harder to do (high CO2 and keep stale air)


-Tx—



-important not to give O2 continuous at night(gases will be poor b/c of decreased respirations, etc



-don’t allow pt to be hypoxic(causes remodeling of pulmonary vasculature(etc


-pink-puffers, purse lips, pink lips, skinny

Chronic Bronchitis


-pathology—inflammation and irritation with multiplication of goblet cells(very high mucus


-definition—document productive cough for 3mo per year for 3 years


-cigarette smoking (both ch bronchitis and emphysema)


-blue bloaters—heavy, edematous, cyonotic, retain fluid



-not necessarily so—PPs and BBs can intermix


-small airway dz(may not see on dx studies in the beginning



-if have good reason to suspect(Tx and save them from developing full blown COPD

Bronchiectasis—


-characterized by insult and inflammation


-bronchial tubes get weaker and become rounded / oblong sacculations(pool secretions


-mucus gets stuck


-obstruct air flow in and out


-same problem of COPD


-characteristics(


-foul smelling high amount of sputum



-bucket fulls of sputum qd



-sputum will separate to dark sediment on bottom


-manifestations—



-bad cough



-SOB



-a lot of sputum


-etiology—poor countries(lack of antibiotics






-unhygienic practices






-gram – organisms(breakdown broinchioles (bronchopulm aspergillosis)

CF—


-congenital


-sweat glandular abnormality(cant produce normal quantity of lytes (Cl- and NA+) (sweat)


-also the aftermath of bronchiectasis

Immotile Cilia Syndrome—


-brush boarder problem


-cant expell abnl material upward


-subject to infx(get frequent bronchiectasis


-cough up high amounts of sputum, SOB


-see finger cyanosis


-Cor Pulmonale


-hemoptysis


-Dx—chest Xray


-sacculations on high resonance CT scan (bronchogram)


-Tx—surgery—cut out the bronchiectasis

Tx of bronchoreactive Dz(

-asthma, chronic bronchitis, emphysema


-Drugs—5 classes—



-Sympathomimetics—




-B2 agonists—metaproterenol, terbutaline, albuterol




-epi



-Methylxanthines—




-theophylline




-aminophylline



-Anticholinergics—




-atropine




-ipratropium bromide—atrovent



-anti-inflammatory drugs—




-corticosteroids




-cromolyn sodium



-leukotriene inhibitors—




-accolade, singulair

B2 Agonists—


-dilate the bronchial tubes(breathe better


-inhibit B2’s(KILL (non-selective BBs)


-use selective


-Proventil—most popular


-SE’s—adrenergic stimulation(nervous and jittery and increased HR

Methixanthines—


-TheoDur—used to be great


-now not(narrow therapeutic range


-10-20(g—over that(many complications—arrhythmias, MSC, etc


-beneficial effect(improve lung function


-use if pt using B agonist, anticholinergic, anti-inflammatory(may be useful to add


-Dosing(


-200mg-1600mg—depends on pt


-things that decrease theo levels(


-cigs



-marijuana



-charcoal-broiled meat



-phenobarbital



-dilantin


-clearance increased by 25%--



-eryth (all macs)



-propanolol



-allopurinol



-OBCP


-by 50%--



-cimetidine



-flu vacc



-infx


-by 100%+--



-heart failure



-hepatic cirrhosis

Anticholinergics—


-Atrovent—



-cholinergic—spasm—if block then dilate



-adrenergic dilates

Anti-inflammatories—


-corticos


-cromolyn
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Tx for acute asthma attack(

-Treatment of Choice(inhalation of B2-agonists



-theophylline—less and less use lately




-last resort




-helps pulmonary and cardiac function




-IV aminophylline—can give for acute conditions




-PO/IV—important to check blood levels





-therapeutic range—10-20ug/L





-dosing—see previous

-Anticholinergics—



-atropine—short acting—not stable



-atrovent (ipatropium bromide)(



-pre-packaged unit dose of 0.5mg in nebulizer—inhal




-also available in a puffer(use spacer with the puffer—(without it need to push canister while inhaling)



-educate pt and make sure doing it right


-Albuterol—meant for RESCUE MEDICINE—not maintenance


Maintenance Drugs—



1.  Seravent (salmeterol)—




-long acting B2 agonist—use same way as inhaler—2 puffs bid—lasts 12h




-no acute effect




-good at night



2.  Inhaled Steroids—(anti-inflammatory)




-many available




-Flovent, Beclometh, etc




-use same as inhaler (with spacer)




-high dose can give same complications as PO(cushings, osteoporosis, etc



*these are the main therapies for chronic maintenance



*Atrovent / Albuterol for acute attacks


-Leukotriene Inhibitors—



-Singulair—QD at PM



-Accolade—bid—more short acting



-these inhibit mast cell degranulation



-meant ONLY FOR ASTHMA



-no drug totally safe


-Cromolyn Sodium (anti-infl)—



-inhaled



-not popular lately



-goo to know for pts who don’t respond to mainstay tx


-If all else fails(


-PO/IV Steroids—




-not acute




-6-12h before they start working(use when you expect the episode to last more than 6h




-complications—





-inhibit adrenal gland—if suddenly stop use(hypoadrenalism (Addison’s)





-need to taper—






-60mg/m2 body surface(most people 1)/d x3d(then drop by 5-10mg(keep tapering until down to zero






-give QOD to let adrenal work




-if on >1600ug/d(chronic steroid therapy—watch bones(evista, fosamax, hrt, ca2+, vitamin d

Oxygen—


-hypoxia triggers complications



-provoke vasoconstrictive response(etc



<55 PaO2—need O2



-pulse Ox <88%—need O2



-if give too much(knock off hypoxemic drive(respiratory depression



-need ABGs to tell if CO2 retention or not



-if cant give enough O2 without causing hypercarbia(intubate

Antibiotics—


-use in infx only


-many environmental stimuli


-CF and bronchiectasis—usually(


-S. aureus—need methicillin, but if MRSA(Vancomycin



-pseudomonas


-COPD bugs—



-S. pneumo



-H. Flu



-M. Cat




*ampicillin, biaxin/erythromycin, tetracycline, septra, bactrim


-fever and yellow sputum(tx


-make sure they take until its done—usu 10d

Vaccination—


-important no matter what age


-flu vacc—covers 3 types of flu—hong kong, and two others



-need 4-6 weeks before antibodies develop



-get Qy



-covered until Jan/Feb


-PneumoVax—



-covers 14 most common pneumococci



-only stops S. pneumo strains—nothing else—e.g. gram negative organisms, etc



-everyone should get >65yo or under if have CF, etc



-1 time for life (may do a booster 6y later)




-if give more(get reaction

Smoking—


-STOP


-hard to do


-brain receptors crave nicotine(no smoking(down regulation fast

Other measures—


-keep well hydrated(clean mucus


-chest physiotherapy—helps bring up mucus—makes pt feel better—doesn’t prolong life


-nutritional support—



-lose appetite from meds—esp sympathomimetics and theophylline(irritates GI tract



-there are specific supplements—for COPDrs


-group of experts—



-non-reduction surgery(reduce lung volume and allow the negative pressure to come back to the lung(breathe easier (emphysema)



-they take 20-30% of the lung and shave it down


-alpha-1 antiprotease enzyme administration—doesn’t really do anything

Chapter 17—Diffuse Infiltrative Dzs of the Lung


-stuff gets in and hurts

-2 categories—



-direct injury—toxins, etc



-immunologic response damages


-regardless of the mechanism there is a reactive inflammation(see WBCs / inflammatory cells invading the alveolar and perivascular spaces(FIBROSIS(massive scarring

-therefore the main purpose as practitioners(catch before it scars


-Medical Manifestations—



-same as others(



-SOB




-decreased exercise tolerance—walk/run




-cough (dry or mucus)

-PE—




-wheezing




-crackles—mid systolic and late systolic phase of inspiration

-Extra-Pulmonary Manifestations as well with many of these substances(


-e.g. sarcoid—




-manifest as skin eruption, joint dz, etc

-End result of these conditions—



-usually need a Bx



-see scar / infl on Xray—but they are just shadows—don’t know specifics(bx


-This area—



-pneumoconiosis—




-infiltration of lung substance with both organic and inorganic substances (a variety of substances)



-fibrogenicity—degree of scar promotion



-e.g. coal—least foibrogenicity



-asbestos—most dangerous




-don’t get asbestosis from 1 exposure(get it from chronic—20-30y of exposure



-asbestos exposure(high risk of bronchogenic carcinoma



-5 fold increase in risk—even non-smokers



-if smoke and also exposed(60-90% increase of chance of lung CA

Malignant Mesothelioma—


-another form of asbestos cancer—cancer of connective tissue


-lung—pleura


-heart—pericardium


-GI—omentum


-Hx of asbestos(obligated to check for problems


-need to watch asbestos people very closely(cancer can develop fast and kill

Coal workers pneumoconiosis—


-black lung


-if smoke—much higher chance


-5% develop central pneumoconiosis


<12%(complex pneumoconiosis—large scars(pulmonary fibrosis(die(NEED BED REST

Silicon—high fibrogenicity


-many manufacturing enterprises—insulation, etc


-“white lung”


-unique association of silicosis and lung problems(very high propensity to develop TB (atypical TB)


-classic description of pt with silicosis(


-Ca2+ nodes at hilar area—eggshell Ca2+ of lymph in hilar area


-when discover the problem(


-get out of the environment



-watch them

SECOND GROUP—caused by immune mechanisms—


-hypersensitive pneumonitis / extrinsic allergic alveolitis



-alveolar inflammation and exudation



-Hx(exposure to allergen(protein products, hay, etc




-6-12h later(SOB, achy, wheezing



-PE(characteristic crackles and wheezing



-Xray—infiltrates—more common at bases than apices



-usually self limited if 1x exposure



-BUT repeated exposures(pulmonary fibrosis—scar lung



-most important treatment(stop exposures



-Tx(in acute(



-steroids (hypersensitive rxn)





-cortisone—60mg/m2 tapered

C.T. Dzs—


-immunologic reactions(
-RA



-SLE



-vasculitis



-scleroderma



-dermatomyositis


-anticancer drugs—



-therambucil



-methyltrexate



-antibiotics


-nitrofurantoin


-gases, etc


*all can cause pulmonary fibrosis


-radiation can also cause pulm fibrosis—radiation pnemonitis*

Sarcoidosis—


-idiopathic—infxs, immunologic?


-infl condition(affect many organs—lung, brain, skin, kidneys, heart, etc


-unique features—



-anergic—pt doesn’t have cellular immunity




-don’t respond to challenge of certain common antigens




-streptococcus, mumps, Tb




-should respond to at least 1 normally—these people wont




-skin test




-can also get from malignancies, DM, etc




-very high stimulation of T-cells(get depleted—less B-cells—abnormal immunoglobulins circulating in the plasma




-very frequent risk of hypercalcemia


-can be very serious


-most will spontaneously resolve, but 10% go progressive



-lung dz(infiltrates, scarring, adenopathy in hilar area (bilateral—think sarcoid)—see on Xray

Staging—



-stage 0—normal film



-stage 1—bilateral hilar adenopathy



-stage 2—adenopathy plus pulm infiltrates



-stage 3—pulmonary infiltrates alone


-sarcoid can also involve to(


-eyes—infl of membrane



-brain



-heart—conduction dist / arrhythmia / sudden death



-bones



-skin


-Dx(


-BX THE INVOLVED TISSUE



-kebim test??


-Tx—



-may not tx



-need to if symptomatic
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Loffler’s Syndrome—(A type of pulmonary infiltrates with eosinophilia—PIE)


-rare


-infiltrative


-Xray—see “fleeting infiltrates” in various parts of the lung


-not an infx—eosinophilic reaction from allergy


-Tx—



-not antibiotics



-need anti-allergic meds(corticosteroids, etc


-always search for—especially if from other country

Pulmonary Alveolar Proteinosis—


-rare


-idiopathic


-alveoli become filled with a proteinaceous material rich in lipids


-need total lung lavage if diffuse hypoxemia


-most recover spontaneously


-Nocardia

Chapter 18—Pulmonary Vascular Diseases—

-2 Varieties—



-embolic



-reactive

Pulmonary HTN—


-increased pressure in the vascular circuit



-in acute(increase of RV pressure(RV dilation


-in chronic(RVH


-chronic increase of pulmonary arterial pressure(R heart fail(L heart fail

Causes of Pulmonary HTN—


-Post capillary pulmonary HTN—secondary to elevated pressure of L heart

-Hyperkinetic pulmonary HTN—from increased flow

-Vascular Remodeling—secondary to vasoconstriction from hypoxia

Pulmonary Embolism—

-fairly common

-under-diagnosed in hospital patients

-if pt needs to be in bed for days(prophylactic heparin (unless contraindicated)


-can prevent


-200,000 die of PE b/c its not dxd


-reason for miss(we always relate PE from somewhere else (e.g. DVT #1 place)


-Tests on PE(


-VQ Scan



-Spiral CT

-Tx—



-anticoagulation

-AF(high risk


-antithrombin 3 deficiency, protein C and S deficiency(natural anticoagulants(if deficient(increase coagulation(need anticoags for life

-Sx of PE—



-SOB



-local pain



-tachy

-PE—



-tachypnic



-may not hear any abnl sounds—rub, crackles, etc



-tachy

-Chest Xray—



-will only show infarcted areas(ischemic tissue(necrosis



-atelectasis, infiltrations



-early on it may show nothing abnl

-EKG—



-RV strain—RBBB, R axis deviation, RVH


-all this stuff is nonspecific to PE

-VQ Scan—



-inhale gas—show block



-inject dye—show block



-the two films get compared(if defect—can be PE



-e.g. normal ventilation and defective perfusion(defect—mismatch(PE

-Spiral CT Scan—



-can see the clot in the pulmonary artery

-old standard(pulmonary angiography—invasive and difficult to do


-strong suspicion of PE(


-anticoagulate with Heparin



-don’t wait for confirmation of dx



-can also check for DVT—to reinforce decision to treat

-if hemodynamically stable(anticoagulate



-thrombolysis—strepto / tPA

-also—embolectomy—very high mortality


-if the pt was already treated appropriately but still has SOB, decreased PO2(may be getting repetitive emboli(may need filter / sieve in vena cava(trap clots (can also use in bleeding pt who cant be anticoagulated)


-Heparin—IV only



-used to give weight based



-nl aptt / ptt = 25-32s




-aim for double—50-70s—if below this(not anticoagulated, if above(bleed to much


-Coumadin—rat poison

-start same day—as effective as heparin



-prothrombin time(PT time)—K related




-10-12s nl(20-24s aim



-INR 2-3


-these will prevent further clots(NOT clots that are already there


-can also use ASA with these


-if Pg—NO WARFARIN



-only heparin



-fetus will bleed



-SE of heparin in general(





-bleeding




-thrombocytopenia


-LMWH—



-now available as Lovenox



-great because doesn’t cause bleeds and doesn’t cause thrombocytopenia



-very predictable effect—don’t need to monitor it



-pre-determined efficacy dose



-SubQ or IV—no PO



-Q12h



-can use at home—good if cant take warfarin


-RFs of PE—



-immoblile—sit/lay long time—even just 2h



-surgery



-AF



-etc


-Prevention—



-anti-embolic stockings, etc

Primary Pulmonary HTN—


-disease of the pulmonary artery—thicker—lumen smaller—blood harder to get thru


-develops idiopathically

Secondary Pulmonary HTN—


-drugs—



-crack cocaine



-phen phen and other diet pills


-infx—microembolization


-imbalance in the interaction between prostaglandins (thromboxanes—constrictors) and other prostaglandins (prostacyclines—dilators)—this happens as a result of the infx / drugs



-one predominates(etc

-no cure


-progressive(decrease PaO2


-SOB on SLIGHT exertion (marked exercise limitation)


-get R heart failure


-if have sx(very poor prognosis(3 year survival rate


-not rare


-Tx—



-to postpone surgery(



-anticoagulate—coumadin / heparin




-CCBs may help dilate arteries




-synthetic prostacyclines(dilate

-if this fails(



-transplant heart and lungs / lungs




-always survey for rejection


-Dx—



-R heart cath



-echo can help—RVH

Chapter 19—Pleura


-Pleura cavity—



-potential space(bounded by visceral pericardium and parietal pericardium



-diaphragm below—lower boarder of mediastinum



-in between the two layers of pleura(pleural fluid—membranes slide nice

-infl or if fluid dries out(membranes rub on eachother (esp lower R—a lot of sensory nerve receptors)


-a lot of fluid is absorbed(


-up to 10L of fluid is formed in pleural space



-if the dynamics are disturbed(fluid will accumulate(called a pleural effusion


-should be a balance between the hydrostatic pressure and the oncotic pressure in the vascular tree


-if the hydrostatic pressure increases on one side and the oncotic pressure decreases on the other side(fluid into “space” and it accumulates

-Effusion—



-infx—viral or bacterial



-infl



-vascular / lymphatics


-2 Types of Pleural Exudate—



-transudate—




-low protein




-not inlf effusion—congestive failure, hypervolemia



-exudate—




-high protein




-infl condition, degenerative condition, infx, Ca




-high formed elements—cells, etc


-Pleural effusion—



-present with acute pleural inflammation before the effusion



-Sx—




-pain with respiration




-this is acute neuritis




-fever

-PE—




-friction rub—synch with insp/exp

-ASA / NSAIDS(chest pain goes away


-accumulation of pleural fluid(develop SOB



-PE(effusion



-decreased fremitus




-decreased breath sounds




-dull percussion




-heart and mediastinum shifted to unaffected side

-Chest Xray—




-density in lower lung




-to confirm(do decubitus view to diff b/t solid and fluid

-need >250cc before you see it on xray
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Pleura—CT / Xray

Characteristics of the Effusion—


-milky—



-rupture of thoracic duct



-lymph fluid(milky


-bloody—



-strong indication of ca or infarction

*new effusion—always take sample and send for analysis

Info from Lab—


-total amount of protein


-cells—



-Ca cells



-WBC, RBC, enzymes (LDH, amylase, etc)

-if the effusion is the result of an infx(there will be less sugar in the effusion

Tx of Pleural Effusion—


-diuretics—esp if transudate

-empyema—pus in pleural space—



-need to drain it until it is clear 



-if don’t(it will cause massive scarring



-use vacuum-draining system

-pleurodesis—

-decorticate—remove a layer

Pneumothorax—


-air in pleural space


-if slow process—pt may be able to adapt to the increased intrapulmonary pressure


-if it heals(air can be absorbed in time


-if 50% or greater(need tx(drainage tube





-24h—take drainage tube out (Xray first)


-Sx—



-sudden pain



-no BS / fremitus



-resonant percussion



-SOB


-stick needle in and let air out

Tumors in Pleural Space—


-Malignant Mesothelioma—



-asbestos



-see signs of malignancy(



-thick pleural membrane




-parathoracocentesis—bloody




-pleural bx



-Tx—




-chemo—not promising




-hard to deal with

Mediastinum—


-posterior—vertebra



-anterior—ribs/sternum


-lateral—lungs

-anterior compartment(thymus, thyroid, lymph

-middle compartment(heart, pericardial sac, great vessel origins

-posterior compartment(sympathetic chain, esophagus, aorta

Mediastinitis—


-infl of the structures of the mediastinum


-trauma from invasive procedures(


-intubation—puncture trachea / main bronchi(air gets in mediastinum(Hamman’s Sign(hear air in mediastinum—crunching sound


-caused by medical progress


-spread of infx from heart / lung


-if see unusual shadows on Xray(could be sympathetic chain(neurogenic tumor

Persistent Thymus—


-thymomas—associated with MG, etc


-thyroid on sternum; extra thyroid tissue

Neoplastic Dzs of the Lung—


-3 types of tumors—



1.  Benign—adenomas



2.  Primary Malignancies



3.  Mets Lung Ca’s—most frequent




-favorite place for ca’s to spread




-if see many densities—usu from mets

-10-30% higher chance of smokers to get lung cancer than non-smokers


-3-4% of smokers over 40yo(get Ca

-1cm before you can see a lung tumor on CT/MRI, sometimes Xray


-doubling time(


-if 10-20d or less(too fast—not ca



-if greater than 450d(too slow—not ca



-Ca is usually in between these two

-Other Causes of Lung Ca—


-uranium


-beryllium


-aromatic hydrocarbons


-radon—very carcinogenic

5 Major Cell Types in Lung Ca—


-Non-Small Cell—may catch early(operate—can live 5y—early dx helps



-squamous cell, adenocarcinoma, bronchoalveolar cancer, large cell



-bronchoalveolar—not from smoking; a lot of sputum

-Small Cell—spreads fast, far, and wide



-can try radiation or chemo but no surgery

*scarring has little risk of turning to cancer (used to think it did)

Sx—presenting—vague—


-chest pain


-SOB


-neoplastic sx(


-SVC syndrome(



-tumor grows at apex of R lung




-affects sympathetic chain—get anhydrosis and drooping of eyelid (Horner’s)




-swelling of face and arm




-pancost tumor

Paraneoplastic Syndrome—


-ectopic hormones

1.  Hypercalcemia—



-tumor in bone



-produces ectopic PTH



-watch serum Ca++ concentration

2.  SIADH—



-retain fluid from high ADH



-made in post pit—open pours of CD(retain 



-net effect(dilute lytes(Sx(



-disoriented, progressive drop in Na++ (120-110-100)(at 100—go into coma

3.  Cushings—



-high ACTH (usu from ant pit)



-net effect(increased glucocorticoids



-moon face



-osteo



-clubbing of fingers and toes

4.  Thrombophlebitis—



-also paraneoplastic

5.  gynecomastia



-production of chronic gonadotropins

6.  Eaton-Lambert Syndrome

Dx—


1.  Chest Xray—may p/u tumor

2.  sputum exam—usually worthless



-better if do on bronchoscopic exam

3.  if lesion closer to chest wall(needle bx (guided on UT/CT/thoracoscopy)



-ultimate dx from pathology report

Other things to do as far aas treatment depend on many factors—


-overall health of pt


-proximity of tumor to main bronchi--<2cm from carina(no surgery



-cig smoker / COPD / hypercarbic(no surgery

Mets—


-diffuse—brain, etc


-spread—



-contiguous—cell to cell

-hematogenous

-lymph

When cant do surgery(

-palliative treatment—radiation and or chemo
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Solitary Pulmonary Nodule—


-see single lesion in lung(decide if old scar or something new


-use old Xrays—baselines are cool


-need to make an educated guess sometimes(based on characteristics of lesions


<3cm diameter lesion(usually benign



-esp if well defined margin and no satellite lesions



-diffuse calcification(benign




-vs. ca++ just on edge


-doubling time rule of thumb


-if suspect Ca(


-CT scan helps characterize the lesion



-then(histologic Dx(



-bronchoscopy




-needle bx / open lung bx—depending on location



-NEED TO DEMONSTRATE THE CELL TO DX


-surgery(only cure—if can do complete resection—they may make it thru


-solitary lesion(before surgical resection(still need to look for mets



-axilla



-abd



-if lymph involved(all bets off—big trouble


-if mets(chemo—no surgery


-if pressing on breathing tube(use stent / etc


-small cell ca(whether solitary or not(end of ball game(no surgery

Chapter 21—


-Sleep—



-snoring—abnl breathing mechanism



-sleep—NREM—4 stages




-REM—physiologic change—decrease resps, decrease HR, all muscles relax except diaphragm





-muscles in oropharynx can obstruct airway(snore



-apnea >10seconds of not breathing



-hypopnea—just slowing down of breathing



-this stuff happens to all but when it gets exaggerated (30-40s, etc)(there are serious consequences




-cant get enough air(effects brain, CV tree—heart(response from symp NS(vasoconstriction(HTN, arrhythmia, pulmonary HTN

-Sleep Apnea—2 Categories—



-Central Sleep Apnea—inadequate stimulation of central respiratory system and muscles




-blamed on neuro d/o’s—CVA, also CHF, etc

-Obstructive Sleep Apnea—secondary to abnormal anatomy of oropharyngeal area—obesity




-some pts wake self up




-if not recognized(gets worse(cardiac involvement, etc

-Sx—



-snoring



-tired

-sleep cycle—



-every 1.5-2h—switch from NREM to REM



-wake up at REM(can be up all night


-PE—



-not much info



-obese

-Dx—sleep studies—very complex—need EKG, O2 sat recordings, pulse-ox, oral and NC airflow, cxray, etc



-easier way(24h pulse ox reading(



-70’s/80’s(sleep apnea


-once the Dx is made(


-central—treat the cause—O2 support thru positive airway




-CHF, neuro, etc

-obstructive—immediate tx is O2 by CPAP (central positive airway pressure)




-this overcomes the airway obstruction




-also need to find the cause and do surgery




-preventative measures—stop smoking, no sedatives(these will aggravate the relaxation of airway muscles




-fix hypothyroid—weight loss




-GH excess (Acromegaly)—can cause also—look for

Clinical Identification of types of respiration—


-recognize breathing patterns—


-Kussmauls Respirations—



-constant deep and rapid even though don’t need O2



-secondary to acidosis



-become alkalotic—pH>7.5




-PCO2 15-20




-PO2 300?

-Cheynne-Stokes Resp—



-pt breathless then quietly they start breathing then they suddenly stop



-CNS shuts off the stimulation thru the carotids



-see in CHF, CVA, etc



-if see(more negative prognosis

-Apneustic Resps—



-long respiratory arrest on inspiration



-associated with brain damage in midpons

-Biot’s Breathing—



-deep shallow irregular breathing



-no organization



-haphazard

Ch. 22

Drowning—


-fresh vs. salt (lyte ingestion) water



-damage lung thru surfactant


-Sx—



-bradycardia—protective mechanism—redistribution of blood


-need to oxygenate them(compensatory mechanism needs to be stopped—if not they die—15min


-near drown—can completely save up to 1h—don’t give up too soon

Altitude—


-problem—different PO2 at high altitude


-VERY IMPORTANT—need time to adapt


-acute—no adaptation(consequence(cerebral and pulmonary edema


-Sx—



-hyperventilation



-polycythemia



-tachycardia



-increase 2,3 DPG (shift to R of oxyhgb curve)


-Acute Mountain Sickness—



-lack of adaptation



-risk(cerebral and pulmonary edema



-Tx(get down lower



-other than that(symptomatic treatment—




-HA, N/V, facial edema, fluid retention



-if not brought down(serious consequences(pulm edema, etc(TX is useless(FATAL




-can try O2 and cortisone(wont work


-Smoke Inhalation—



-problem—HOT(direct injury to cells in parenchyma and lung




-O2 low(anoxia as well



-hot and no O2


-ER—



-see signs of upper airway burning—




-facial burns




-ronchi, stridor, horseness (obstruction to airflow)



-can go to lower resp tree—




-more high pitched wheeze




-more breathing problems




-more signs of lung obstruction



-Tx—get out of environment




-O2



-watch out for CO inhalation / other noxious gases—




-competes with O2 for Hgb




-200x higher affinity for hgb than O2




-knocks O2 off




-Tx(




-used to give hypercarbic O2—no good





-supplemental O2

-may need to intubate

Ch. 99—

Pneumonia—every one should be curable (except with bad comorbidities—e.g. DM, CHF, CVA)


-among top 10 killers


-wide range of organisms can cause—



-viral



-parasites



-protozoans



-community acquired(S. pneumo, mycoplasma pneumonia



-hospital—S pneumo, staph(g-), tablep. 700

-Xray—see density

-do gram stain of sputum—


-bronchial epi—shows the sample is from lung



-10-50WBC


-Spneumo—diplococci



-esp if intracellular(Dx even without culture—get culture still though

-25% chance of spneumo resistence

-C&S—spneumo—lab wont culture—need to ask for sensitivity to see if resistant

Elderly—


-s pneumo in healthy


-TB should be cnsidered


-run down pt(Spneumo, virus, TB, aspitration causing pneumonia (oophar stuff), g- organisms


(broad spectrum ab and a second to cover everything—



-ceph for g-



-macrolide



-aminoglycoside—gent



-do this until get C&S back

*most important test(


-sputum g stain and C&S



-blood culture too

Hosp pt—


-G-


-staph


-legionella (AC)

Mechanism of microbe entering lung(

-#1—aspiration



-45% aspirate during sleep



-cilia usu get it out
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Pneumonia (cont’d)—

Xray patterns of pneumonia—


-Spneumo—lobar (e.g. R upper lobe)

-Mycolplasma—Xray looks more serious than chest complaints

-Pneumocystis Carina—the pt looks toxic but the Xray doesn’t look serious or even normal

-shadows—


-infx


-infarct


-atelectasis


-pleural effusion

*keep in mind(if took Hx and PE right and strongly suspect pneumonia(Xrays DO NOT R/O pneumonia—can be too early / small / etc


-other causes of shadow(


-blocked bronchus(atelectasis(decreased breath sounds(do bronchoscope and find out if pneumonia (bronchial breath sounds) or atelectasis

Cavity—


-cavitation—specific group of lung dzs


-round density—clearing of one side (top) and full on bottom (debris)

Necrotizing Germs of the lung—


-TB, Staph A—these are most common


-some g- and anaerobes


-aspergillus


-Mycoplasma

-can r/o some infxs by appearance of the xray

Lab Tests—


CBC—



-neutrophils in bacterial



-lymphocytes in viral / mycoplasma

Sed Rate—unneccessary—will always be up

LFTs—not important

Sputum Examination—MUST DO—


-gram stain(


-paired cocci—Spneumo



-chain—strep



-bunches—staph

-If you know its gram - :


-narrow choices—



-cephalosporins



-aminoglycosides



-quinolones

-Blood Cultures—


<30% will have positive blood cultures(more serious


-respiratory secretions—need to be from lungs



-squamous epithelium—mouth—no good



-alveolar epi / macs(good specimen (from lower expiratory tract)(need to demonstrate PMNs


-other ways to get a specimen—



-cough



-suction and trap—tracheal aspiration—below cricoid cartilage

TB Suspicion—


-isolate organism by smear using special stain (fluorescent)—acid-fast = +TB


-TB test(


PPD—0.1cc intradermal—induration 10mm or more(TB (perpendicular axis)



Tine Test—prongs

Chlamydia—not too common

Viruses—


-kids—respiratory syncytial virus (RSV)—serious pneumonia


-adults—influenza



-Sx—




-fever




-cough—dry and nonproductive




-achy




-Cxray(some INTERSTITIAL INFILTRATION



-No Tx—




-just symptomatic



-over a week(secondary infection(treat

Flu shot(65+ Qy (younger if COPD, CF, Lupus, RA, etc)

Spneumo—most common


-was 100% success to PCN


-now 25% resistant 


-3-5d on PCN and still fever(resistant


*ask for sensitivity test

Staph—


-nosocomial infx


-especially serious in chronic problems


-necrotizing—lesions and cavitations


-early on(unusual density(wedge shaped (not rounded)


-hard to tx(NO PCN


-Tx(oxicillin, methicillin, nafcillin



-MRSA(vancomycoin(warning—wont kill other germs and can end up with vancomycin resistant enterococci (VRE)



-VRE—normally no harm(vanco—bad infx



-Go slow on use of vancomycin***

Strep Pyogenes—


-more rare


-see in serious infections


-necrotizing—cavities and even empyemas / pus in pleural cavity



-empyema(NEED TO DRAIN (trochar)—until clear—also use abs (PCN G)

H Flu—


-gram – bacilli



-ampicillin + B-lactamase inhibitors (Augmentin)(DOC

G- Bacilli—


-Ecoli, Klebsiella, yersinia, etc


-use 3rd generation cephalosporin(


-ceftriaxone



-cefuroxime



-ceftazidine



COMBINED WITH(


-aminoglycocide (tobramycin / gentomycin)

If Don’t know what it is(

-2 antibiotics(


-broad spectrum 3rd gen ceph(cefuroxime




PLUS



-macrolide(Biaxin / erythromycin


-after culture back(


-tailor to one

Myco Pneumonia—


-extra pulmonary manifestations—



-MMSE



-neuro



-fever



-myalgia


-Macrolides

Legionella Species—


-fastidious


-spread by shower heads, AC, etc


-2-10 b/f sx appear (incubation period)


-Sx—



-same as pneumonia plus severe HA, neuro sx, diarrhea—very common



-10d+ before get culture answer



-p.703

TB—


-25,000/y


-mycobacterium tuberculosis—g+ acid fast rod


-bacteremia (most people)—asymp and germ goes dormant


-small % are acute infection


-Conns Lesion—scar from TB—steroids break down the scars



-decrease resistence / steroids(TB comes alive


-majority are secondary infxs(


-was dormant and reactivated b/c good conditions for bacteria


-after infected(immunity see + TB test + for many years


-Test—induration


-miliary TB(Tb seeds to blood

-micobacterium tuberculosis—an acid-fast bacteria—refers to how it is detected



-acid-fast = Tb



-HIV increased the incidence of Tb (because of immunodeficiency)(can also spread it



-passed by respiratory inhalation



-aerobic bacteria—may migrate to lung (most common site)



-may lie dormant and activate when sick (has better conditions)



-tissue destruction—from cellular immunity to germ(causes granuloma in lung tissue—less available space for gas exchange



-can be systemic (disseminated/widespread)(then its called miliary

Pott’s Disease—TB in the vertebral spine (x-ray with destructive process in vertebra—can be from TB or Ca)

TB Sx—


-fever 


-cavity


-hemoptysis


-Xray—upper and lower lung—cavities


-PE—not helpful


Tx(triple ab therapy

-isoniazid

-rifampin

-pyrazinamide—these for 2 months

rifampin

iso—4 months?

-resistant(ethambutol / streptomycin

-also supportive tx with pneumonia in general(

-hypoxemia


-low bp


-pay attn to and treat(hydration, cough control

Other Complications—


-know by length of infection


-should be sx free in 1 WEEK


-10d or longer(trouble(empyema, pleural effusion, mets of the infx to more lung


>7d(more than pneumonia(could be malignancy

Criticle car in pulm—not on exam

Finished—

