AMP COURSE - VALVULAR HEART DISEASE “PEARLS”


Cardiac Examination of Murmurs

· Auscultation positions: Sitting, supine, left lateral decubitus, standing, squatting, standing after squat.  Dynamic maneuvers = Valsalva, handgrip, passive leg raise, exaggerated respiration.  

· Physiologic (innocent, functional) systolic aortic and pulmonary flow murmurs are common, generally short and soft (grade 1-2/6), early to mid-systolic, early peaking, generally disappear upon sitting or standing or with handgrip.  Typical innocent murmurs do not require evaluation.

· Right-sided murmurs and sounds increase with inspiration; left-sided murmurs and sounds increase during expiration.  Exaggerated respiration may help - patient exaggerates depth of inspiration and expiration somewhat, being careful not to hyperventilate, hold breath or Valsalva.  Passive leg raise (with patient supine, assistant lifts patient’s legs) – right-sided murmurs/sounds get louder in first few beats (increased venous return), left murmurs/sounds increase after several beats.

· Going from supine to sitting to standing or standing after squatting (decreased venous return) decreases all murmurs except hypertrophic cardiomyopathy (HCM, increases) and mitral valve prolapse (click and murmur move earlier in systole).

· Squatting and/or leaning forward may bring out aortic insufficiency diastolic murmur.  Squatting increases aortic stenosis and mitral regurgitation murmurs.  Squatting causes click and murmur of mitral valve prolapse to move later in systole.

· During Valsalva strain, all murmurs and sounds typically decrease except HCM (increases).  Upon release of Valsalva, right murmurs/sounds return to baseline intensity within a few beats, left sided sounds/murmurs after 5-10 beats.

· Handgrip (without breathholding or Valsalva) may increase murmurs of mitral regurgitation and aortic insufficiency.  Right-sided murmurs, aortic stenosis murmur and HCM systolic murmur decrease or are unchanged.

· Echo assessment advised: prominent midsystolic murmurs, grade 3 or greater; holosystolic, and mid-through-late systolic murmurs; systolic murmurs which increase on standing or after Valsalva; all diastolic murmurs; extra or abnormal cardiac sounds such as ejection click, non-ejection click, or fixed split second sound.

· Aeromedical Concerns for Valvular Disease

Thromboembolic events, especially cerebral embolus (stroke or TIA); infectious endocarditis; sudden valve failure, such as chord or leaflet rupture in mitral prolapse; associated tachyarrhythmias; progression of valvular disease to significant regurgitation or stenosis; requirement for valve surgery (repair or replacement).

· USAF Policy for Mitral Valve Prolapse (MVP)

· MVP disqualifying without waiver for FC I/IA

· MVP waiverable for FC II/IIC if “uncomplicated” – normal or near normal cardiac chamber sizes (by echo), normal cardiac function, moderate or less mitral regurgitation, no disqualifying arrhythmias.

· Monitored centrifuge ride prior to return to high performance cockpit, primarily looking for high +Gz induced arrhythmias.

· Mitral Valve Prolapse

· Prevalence of MVP significantly over-reported in the past (up to 35% of population), primarily due to inadequate echo criteria.

· USAF and the Canadian Forces screening echo programs for student pilot candidates.  USAF MVP prevalence 0.5%; Canadian Forces 1.3%.

· Echo study about 550 healthy NATO pilots reported MVP in 0.9%.

· Framingham Heart Study - MVP in 2.4% of an older, healthy population.

· Prevalence of MVP thus appears to be < 5% in various populations.

· Aeromedical Consultation Service database - 404 aviators with MVP (mean age 36, mean follow-up 8 years).  Average annual event rate 0.3%/year for sudden cardiac death, cerebral ischemic event, syncope or presyncope.  Event rate increased to 1.5% per year with inclusion of mitral valve surgery, development of severe mitral regurgitation (MR), atrial fibrillation or supraventricular/ventricular tachycardia.

· Ring Annuloplasty Repair for Mitral Regurgitation

· Two aviators recommended for FC IIA waiver.  With successful repair and good results (sinus rhythm, normal cardiac chamber sizes and function) event rate is < 1% per year.  Warfarin not required.

· USAF Policy for bicuspid aortic valve (BAV) & aortic stenosis/insufficiency (AS/AI)

· BAV waiverable FC I/IA if no AS and only trace or no AI

· BAV in trained aviator waiverable FC II or IIA depending on AS/AI severity

· Mild AI waiverable for FC I/IA if associated with normal, three leaflet valve

· Mild AI waiverable for FC II/IIC with BAV or normal three leaflet valve

· Centrifuge assessment required for mild AI for FC I or FC II waiver

· Moderate AI waiverable for FC IIA only

· Severe AI disqualifying without waiver

· Any degree of AS disqualifying without waiver for FC I/IA

· Mild AS waiverable for FC II/IIC (centrifuge)

· Mild-to-moderate AS waiverable for FC IIA only

· Moderate and severe AS disqualifying without waiver

· Aortic Valve

· BAV 1%-2% general population, 0.5%-1.0% echo screened pilot training candidates and healthy NATO pilots.  30%-40% require aortic valve surgery, but mostly after age 45
· AI unlikely sudden incapacitation risk; primarily followed for progression to severe AI; theoretic concern re: high +Gz worsening AI.  
· Mild aortic stenosis (AS) normal prognosis for at least 5 years
· All moderate AS 10%/year event rate; asymptomatic moderate AS 5%/year
· Three USAF aviators waivered FC IIA or FC III with homograft (human tissue) aortic valve replacements
· USAF Policy Congenital Heart Disease

· Patent Foramen Ovale (PFO) considered normal variant (20%-25% of population) unless history otherwise unexplained paradoxical embolic event

· Insignificant atrial/ventricular septal defect (ASD/VSD) waiverable FC I/IA/II

· Repaired ASD, VSD or patent ductus arteriosus (PDA) without residua or complications waiverable for FC I/IA/II

· Generally, all other congenital heart disease is disqualifying without waiver
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