AI

Etiologies

	CHRONIC
	ACUTE 

	Valve

  rheumatic heart dz
  bicuspid AoV: natural hx 1/3 nl, 1/3 AS, 1/6 AI. 1/6 endocarditis( AI

  fenestration of cusps

  quadricuspid AoV (rare)

  ankylosing spondylitis / Reiter’s

  endocarditis

       - infective
       - non infective (RA, SLE,?anorexigens) 

Root

 HTN

 aneurysm

 dissection

 Marfan’s/Ehlers-Danlos

 annuloaortic ectasia?

 cystic medionecrosis

 large vessel vasculitis (giant cell, Takayasu's)

 syphilis

Mechanical equivalents

 VSD

 coronary-LV fistula

 aortico-LV tunnel
	trauma/ post-surgical

dissection

infective endocarditis




Epidemiology

( Prev 4.9% (Framingham, Am J Cardiol 1999.83:897) to 10% (American Indians, J Am Coll Cardiol 2000;36:461-467)

( M>F 2-3:1

Pathophysiology

CHRONIC

gradual inc EDV

combo of eccentric and concentric hypertrophy

inc total volume permits ventricle to eject large total stroke volume

however, inc chamber size, inc wall stress (LaPlace P=Tm/R)

inc wall stress a stimulus for concentric hypertrophy

most pts asymptomatic during this compensated phase

ACUTE

sudden inc EDV

LV has no time to dilate in response

initially: LVEDP>LAP

premature MV closure, which - initially protects pulm venous circuit from backflow, then MR develops

inc LAP leads to pulm edema

dec SV, dec CO

tachycardia develops as compensation, but often insufficient

therefore pts often present with pulm edema and cardiogenic shock

many of characteristic findings of chronic AI are absent in acute form

diastolic murmur may, in fact, be absent from rapid equilibration of aortic pressure and LVEDP

Clinical Presentation

Chronic – clinically silent (for decades) while LV dilates, then palpitations, DOE, CHF

Acute – pulmonary edema +/- cardiogenic shock

Also: excessive sweating, neck pain or throbbing

Exam

murmur is often only sign, and picking up early may have treatment benefit

have to think about it to hear it

5 step elicitation of diastolic murmurs (Marriott)

	Mitral stenosis
	Aortic Insufficiency

	exercise

exhale

	de Musset's 
	sit, lean forward

	bell 
	diaphragm

	size of a quarter
	LSB>RSB


add listening while not breathing (MacAnulty) and firm pressure of diaphragm

Murmur: three distinct murmurs

1. Early diastolic decrescendo murmur at LUSB (Erb’s point at 3rd left interspace)

RUSB suggests aortic root dz

Lub PEWwwwww 

inc w sitting forward, expiration, handgrip, hypertension

volume of AI proportional to duration of murmur (except in acute and severe dz)

2. Systolic aortic flow murmur, due to large stroke volume, sometimes called “to-fro” sound 

Lub SHHHH PEWwwwwww

may resemble aortic stenosis although is shorter and associated with bounding, not weak pulses

3. Austin Flint murmur: apical diastolic rumble heard at apex

occupies more late diastole, heard best at apex with bell with pt in left lateral position

regurgitant volume of blood directed back at LV during diastole

mechanism is debated: fluttering of anterior leaflet of mitral valve? premature closure of mitral valve for elevated LVEDP, collision of regurgitant streat with anterior mitral leaflet? ventricular vibrations? harmonic distortion of AI murmur (see McGee for refs)

differentiating from mitral stenosis

for Austin Flint: NSR, faint S1, S3, no OS

for MS: AFib, loud S1, no S3, +OS

( Wide pulse pressure due to inc SV

( Tachycardia

( Hyperdnamic LV impulse with PMI – inferior and toward left

( S1 - soft from early MV closure

( A2 - usually soft

( P2 - usually loud (pulm HTN)

( S3 - about half of cases (does not predict severity)

( S4 - usually absent

Eponymous Signs of Aortic Insufficiency (Southern Medical Journal 1981.74.459, McGee, AIM.2003.138.736-742)
	More used
	Historical context
	Description

	water hammer pulse
	1836, Sir Thomas Watson
	

	Corrigan's 
	1832, Sir Dominic Corrigan, Dublin surgeon at the Jervis Street Hospital; he initially described the visible nature, though has been mixed with palpable nature
	

	de Musset's 
	Alfred de Musset, French poet afflicted with AI
	

	Austin Flint
	1862, Austin Flint, attending at Charity Hospital in New Orleans reports two cases of “blubbering presystolic murmur” seemingly characteristic of mitral stenosis but with normal mitral valves on autopsy
	

	Less used
	
	

	Hills
	1909, Leonard Hill, English physiologist, aka popliteal-brachial gradient
	[popliteal SBP-brachial SBP] >60

	Durozier's
	1861, paul Duroziez, French physician
	gradual pressure over femoral artery --> systolic and diastolic murmurs (PuSHSHSHSHSHPuSHHHSHSHSH)

	Traube's
	1872, aka pistol shot sound
	short, loud, snapping sounds with each pulse heard over femoral, brachial, or radial arteries due to sudden expansion and tensing of vessel walls durign systole: identical to Korotkoff sounds, or to a parachute suddenly filling with wind; intensity of sound correlates with size of pulse pressure: apply light pressure to arteries with stethoscope

	Mullers
	1899
	systolic pulsations of uvula (also involves retinal arteries (Becker’s sign); larynx (Oliver-Cardavelli’s sign); spleen (Sailer’s or Gerhard sign); cervix (Dennison’s or Shelly’s sign); liver (Rosenbach)

	Quincke's  
	1868, Heinrich Quinke, who invented the lumbar puncture 
	subungual capillary pulsations

	Lighthouse
	
	alternative blanching and flushing of forehead and face

	Mayne
	
	>15mmHg dec in DBP with arm elevated


Degree of Severity

( Graded in different manners, some variance depending on manner

( Dynamism depending on afterload, heart rate, inotropy, volume status

( Generally take into account 1) LV function 2)LV size 3)width of regurgitant flow 4)regurgitant volume

( Murmur >2 indicates mod-severe AI with LR 8.2 (Desjardins VA.AmJMed.1996.100.149-156)

( Blood pressure (Arch IM.1965.116.357): LRs are for presence of at least moderate AI when characteristic diastolic murmur is present

     Pulse pressure 


          < 60   (LR+ 0.3) 

          > 80   (LR 10.9)

          > 100 (not studied, but accepted to be clinically significant)

     Diastolic pressure

          >70    (LR+ 0.2)

          <50    (LR+ 19.3)

     Hill’s test

          <40   (LR+ 0.3)

          >60   (LR+ 17.3) 

Angiography

 1 small amount of dye in LV, totally cleared during next contraction

 2 mod amount of dye, not completely cleared by next contraction

 3 LV density=aorta density

 4 LV density>aorta density

Echocardiograpy

( size of regurgitant jet ("vena contracta" = width of regurgitant flow at orifice ~ orifice size (severe if >0.6cm)

( presence of flow reversal

( LV size and fxn

Treatment

need to assess 1)sx 2)LV fxn 3)aortic enlargement

no RCT data comparing surgical vs non surgical tx

observational data shows lower M/M for high risk pts who have surgery

Surgery (AVR)

 indications (see detailed chart below)

 1.  symptomatic severe AI

 2.  asymptomatic severe AI

          w EF<50-55%

          w LV systolic diameter >50mm

          w LV diastolic diameter>75mm

          while undergoing CABG

do not wait for overt LV dysfunction or enlargement

usually cath pre-op for pts at risk for CAD

usual operation is mechanical prosthesis in young people, bioprosthesis in older

mechanical prosthesis INR goal 2.5-3.5

don't need to anticoagulate bioprosthesis (?)

Surgical Risks

AVR

best indicators of outcomes are LVEF, LV end systolic size

mortality 4% if alone, 6.8% if undergoing CABG (varies with center)

10y survival for asymptomatic pts

preop EF <35        41

preop EF 35-49     56

preop EF >50        70

therefore surg in asx pts when EF 50-55%

Medical

1. vasodilators, if severe AI, HTN, or non op cand, or temporizing pre-op

        nifedipine  (dec LV mass, dec in LVEDV, inc LVEF (NEJM.1994.331.689, JACC.1990.16.424)

        acei   (dec LV EDV, but no effect on mass or LVEF)

        hydralazine

2. +/- diuretics and digoxin (if CHF; no data to support long term use in asymptomatic pts)

3. Endocarditis prophylaxis for procedures, dental work

4. f/u echo 6m-5y if considering surgery, depending on ventricular alteration

? B blockers - seem like they would prolong diastole and regurgitant phase - YES

Per the ACC/AHA there are 3 uses for vasodilators for chronic AI. 

·
severe AI with LV dysfunction who are not surgical candidates.

·
to improve hemodynamics in patients awaiting AVR. 

·
well compensated patients with increased LVEDP and normal EF.* 

(*asymptomatic patients with mild AI and normal LV function who are not hypertensive do well without therapy.)

Exercise

No data that it accelerates progression

Generally, get exercise tested and avoid isometric exercise

Acute decompensation

1. IV afterload reduction (nitroprusside)

2. Inotropic support (dobutamine)

3. +/- chronotripic support (inc HR dec diastole and DEC time for regurg)

4. Early surgery

NO VASOCONSTRICTORS

NO IABP

B BLOCKERS MAY BLOCK COMPESATORY TACHYCARDIA

consider ischemia and endocarditis as possible precipitants

Prognosis

( 10y after diagnosis, HF occurs in 1/2 pts

( LV enlargement inc risk of sudden death

( once start to decompensate, prognosis is poor

    - sx --> death at 10%/year

    - asx  but LV dysfunction --> sx at 25%/yr

    - asx and normal EF --> sx or LV dysfxn <6%/yr, death <0.2%/yr

Uncertainty

( absolute effect of regurg volume or orifice size on clinical outcome is unknown

( rate and determinants of progression variable and unknown (unlike AS can be fast or slow)

( value of excercise testing is unclear

( role of valve repair (not replacement), pulmonary autografts, unclear

REFS

NEJM Oct 7,2004 – Clinical Practice article

JACC.1998.32.1486 – 96 page document of ACC recs on valvular dz

Marriott

McGee

Pocket Medicine
