
Valvular heart disease

Dr. Hussam Al-Faleh
· Lecture outline:

· General principles.

· Pressure overload & volume overload.

· Heart murmurs.

· Aortic valve disease.

· Pulmonary valve disease.

*main principles:
-Stenosis: 
So The main problem in stenosis is ↑ press.

-regurgitation:

Normally the blood don’t return back, but in regurgitation the valve

 do not close completely so, some blood return back

  So, the main problem in regurgitation is increase in volume

· Law of Laplace:
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-When press. Inside the cavity increases ↑   >> wall stress will ↑ too 

- When the radius of the cavity increases ↑ >> wall stress will ↑ too

>> Directly proportional

-When the thickness of the wall increases ↑ >> wall stress will decrease ↓

>>Directly in proportional
*What is the danger of wall stress?

If the wall stress increases, it will impair the contractility of the heart >>

*Allah gave the heart the ability of resisting,  how?
The heart can compensate by increasing the wall thickness So, as Laplace said: 

When the wall thickness increases ↑ >> wall stress will decrease ↓
* When the L.V. hypertrophy b/c of stenosis, this will lead to decrease in the cavity inside the ventricle & press. will be extremely high 

But in L.V. regurgitation the L.V. will hypertrophy & will be dilated. 
· Valve stenosis of AV valves (valves between Atria and Ventricles ) could lead to Atrial Dilation.
· Valve regurgitation of AV valves could lead to both Atrial and Ventricles Dilation.
· Valve stenosis of VA valves (valves between Ventricles and Arteries) could lead to Ventricles Hypertrophy.
· Valve regurgitation of VA valves could lead to Ventricles Dilation.

· Heart murmurs:

· Produced by turbulent blood flow. 
· Turbulence is mainly determined by velocity of blood flow across a structure.

· Timing of murmurs (either systolic or diastolic) can give helpful information regarding the valve lesion.
· Common murmurs and timing.

· Systolic murmurs:

· Aortic stenosis.

· Mitral insufficiency.
>> the commonest two

· Maitral valve prolapse.

· Tricuspid insufficiency.
· Diastolic murmurs:

· Aortic insufficiency.

· Mitral stenosis.
Aortic stenosis
· Etiology:

· Supra-valvular.
· Subvalvular:

· Discreet.

· Tubular.

· Valvular:

· Congenital.

1. uni-cusped:

· rare.

· ages affected 2-30 years.

2. bi-cusped:

· 2% of the population.

· More common in males.

· Associated with coarctation.

· Ages affected 40 – 50 years.>> rarely to present late
· Acquired

1. Rheumatic

· Adhesion & fusion of valve commissures leads to stiffening of the free borders as well as calcification.

>> rheumatic heart disease occur in the 2nd or 3rd decade & not rare in KSA

2. Degenerative (senile):

· Results from mechanical stress.

· Associated with traditional risk factors for CAD such as HTN, dyslipidemia & smoking.
                  >>occur in elderly
· Pathophysiology:

· Symptoms:

· Cardinal symptoms:

1. Chest pain.

· Occurs due to high O2 demand (LV hypertrophy) & low O2 delivery.

· Is often related to concomitant CAD.
>>usually b/c of IHD e.x. in the A.S there is no enough blood to enter the C.A.
2. Presyncope/Syncope:

· Caused by transient low cerebral blood flow.

· May also be related transient VF or AF.
>>b/c of arrhythmia

3. Dyspnea:

· Late manifestation of severe AS.
>>bad sign that usually occurs in HF patient
*N.B. L.A. is usually dilated in the aortic stenosis b/c L.A. has thin wall
· Signs:

· Central pulse:

· Slow rising, low volume (Pulsus Parvus et Tardus).

· Coarse systolic vibrations at carotid artery (Carotid Shoulder).

· JVP:

· Prominent a wave.

· Apex:

· Sustained.

· Systolic thrill.

· Displaced (late LV failure).
· By auscultation:
· S2 may be soft and single.
· Paradoxical splitting of S2 in severe AS
· Aortic ejection sound with Bicuspid AV

· S4
· Natural History

· Investigations:

· CXR:

· Aortic calcification.

· Post stenotic dilatation.

· Echocardiography:

· Routinely used to diagnose & estimate the severity of AS.

· Peak & mean gradients are measured.

· Valve area is measured:

· Mild AS (area > 1.5 cm2).

· Moderate area > 1.0 to 1.5 cm2).

· Severe (area < 1.0 cm2).
· Management:

· No place for medical therapy if severe AS is associated with symptoms.

· Surgery is the treatment of choice.

· Generally speaking, if the patient has symptoms with severe AS, surgery is indicated.
Aortic regurgitation

· Etiology:
· Tow major causes:

a. Intrinsic structural valve problem 

1. Congenital: 
· Bicuspid valve.

2. acquired: 

· Inflammatory (Rheumatic, connective tissue diseases).

· Infectious (IE)

· Degenerative.

b. abnormality of the ascending aorta 

· Congenital: Marfans disease.

· Infectious: syphilis (15-25 yr after infection).

· Inflammatory: connective tissue diseases (RA, AS, GCA).

· Idiopathic: progressive dilatation (cystic medial necrosis).

· Trauma.

· Aortic dissection.

· Infective endocarditis.
· Law of Laplace:
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· according to the law of Laplace, left ventricular (LV) wall stress is directly proportional to the product of cavity pressure and radius and inversely proportional to wall thickens. An elevation in LV cavity pressure (as with artic stenosis or hypertension) causes an increase in wall stress. If hypertrophic response occurs, increasing thickness can return wall stress to normal. With LV chamber enlargement (as with mitral regurgitation, dilated cardiomyopathy, or infract expansion) wall stress increases, unless there is an appropriate hypertrophic response.
· Symptoms:

· Gradual development of dyspnea, orthopnea, and PND.

· Angina.

· Palpations.

· With acute AR, abrupt development of dyspnea. 
· Signs of chronic AR

· Peripheral signs 

· De Musset sign (head movement with pulse).

· Water hammer pulse (abrupt distention and quick collapse)

· Duroziez sign.

· Muller’s sign (systolic pulsation of uvula).

· Pistol shot / Traube sign.

· Quincke sign.

· Hill’s sign (popliteal pressure at least 20 mmHg higher than brachial pressure).

· Wide pulse pressure.
· Central pulse:

· Large volume pulse.

· Bisferines pulse.

· Corrigan pulse.
· JVP may be normal or elevated.
· Displaced and hyperdynamic apex.
· By auscultation 

· S2 may be soft or accentuated.

· S3 indicates severe AI.

· Ejection click.

· High pitched, blowing decrescendo diastolic murmur at LSB, best heard at end expiration & leaning forwa
· Length of murmur correlates with the severity.

· In acute AR diastolic murmur is low pitched and short.

· Austin-Flint murmur indicates severity (mild to late diastolic murmur).

· Systolic murmur related to high flow state.
· Investigations

· ECG: LVH, LAD

· CXR: may show ↑cardiothoracic ratio, and dilated aorta. 

· Angiography:

· Would aid in diagnosis and grading of severity.

· Echocardiograph:

· The easiest and fastest way of diagnosing and grading the severity of AR.

· Detection lf the underlying mechanism of AR.
· Natural history 

a. Asymptomatic: 






%/Y
· Normal LV function (~ good prognosis)

· Progression to symptoms or LV dysfunction


< 6

· Progression to asymptomatic LV dysfunction

< 3.5

· Sudden death






< 0.2

· Abnormal LV function

· Progression to cardiac symptoms



> 25

b.     II. Symptomatic (poor prognosis)

· Mortality







> 10

· Management 

· Any patient with severe AR and any of the following should have aortic valve replacement:

· Symptomatic patients.

· Patients without symptom, but with LV systolic dysfunction ( EF < 50 % ), or marked dilation of LV

· Vasodilator therapy ( ACEI, or CCB’s ) for :

· Patients not candidates for surgery.

· Short term to improve hemodynamics.

· Treatment of hypertension.
your life only gets better when you get better !
Notes by: Ahmad ALRashidi
Typed by: ALJoharah ALAmeer
Mitral stenosis

· Etiology: 

· congenital (rare)

· acquired:
1. Rheumatic (most common)
· most common valve lesion after RF.
· Rheumatic mitral stenosis is much more common in WOMEN.

· stenosis occurs due to fibrosis/calcification of:

a. Commissures.
b. Cusps.
c. Chords.
d. Combination.

2. CTD (SLE , RA)

3. Obstructive masses (atrial myxoma which is more common in left atrium, large vegetation especially fungal)

· Manifestation:

    * Obstruction in the mitral stenosis can be at the level of mitral valve, or Below it.

    * The chordi may shorten and fuse because of the fibrosis.

    * Fish-mouth  appearance .

· Pathophysiology:

*Mitral valve reduced  (  increase in left atrial pressure & dilatation occurs ( increase in pulomnary venous & arterial pressure ( increase in right ventricular pressure & hypertrophy & dilatation occurs ( increase in right atrial pressure

· Complications of mitral stenosis:
  * Pulmonary hypertension.

  * Pulmonary  edema .

  * Tricuspid regurgitation (( because of dilatation of the right ventricular annulas ))

  * Atrial fibrillation.

  * Systemic embolization ( Srtoke.

  * Right ventricular failure.

· Symptom:

· dyspnea:

· occurs at rest or exertion .
· orthopnea.

· can be precipitated by any increase cardiac output (exertion , fever , AF , intercourse , pregnancy , etc ..)

· hemoptysis ( because of  high pressure in the bronchial vessels )

· chest pain (uncommon).
· Signs:

· mitral facies (pink-purple patches on cheeks).

· central pulse :  small in volume.

· JVP: prominent a wave. 

· apex: tapping apex (( S1)

· right parasternal heave ( coz of right ventricular hypertrophy).
· palpable S2 ( coz of pulmonary hypertension)
· By auscultation
· First heart sound (S1) is accentuated and snapping ( coz of forceful closure of mitral valve), but in late stages it could  be completely diminished !!

Why? Coz of calcification .
· Opening snap  (OS) after aortic valve closure
· Low pitch “rumbling" mid-diastolic murmur at the apex (what is the specific maneuver we do to hear the murmur? Ask the patient to exercise, so the turbulence will increase & the murmur will accentuate.  
· Pre-systolic accentuation  especially if in sinus rhythm (coz of atria contraction)
· Investigations:
· ECG: Atrial Fib/Flutter, left atrial dilatation, right ventricular hypertrophy.
· Chest  X-Ray (CXR)
· Echo: Assessing severity by estimating the gradient across the MV and measuring the Valve arer  ( Severe is  ≤ 1 cm2)

· Management:
· Medical treatment:
1. Patients with a Rheumatic MV should be considered for penicillin prophylaxis.
2. Endocarditis prophylaxis.
3. If in Atrial Fibrillation, should receive long-term anticoagulation.
4. Digoxin, Beta-blockers or Calcium channel blockers to reduce heart rate of patients with Atril Fibrillation.
5. Symptomatic patients would benefit from Diuretics such as Lasix to reduce left atrial pressure and reduce dyspnea.

· Patients with moderate to severe MS and symptoms should have either:

1. percutaneous balloon Mitral  Valvotomy 

2. Surgical Valvotomy 

· Open

· Closed

3. Mitral valve replacement 

· Mechanical

· Bioprosthesis

Mitral Regurgitation
· Etiology:
· Valvular-leaflets
· Myxomatous MV Disease ( MV Prolapse )
· Rheumatic
· Endocarditis
· congenital-clefts
· Chordae
· Fused/inflammatory
· Torn/trauma
· Degenerayive 
· IE
· Annulus
· calcification, IE ( abscess )
· Papillary Muscles
· CAD (ischemia , infarction . Rupture )
· Hypertrophic cardiomyopathy.
· Infiltrative disorders
      -     LV  dilatation
· Trauma
· Pathophysiology:
The mitral valve does not close properly( volume overload( pressure increases( then the same mechanism of mitral stenosis + left ventricular hypertrophy & dilatation.

· Symptoms

· Dyspnea, Orthopnea, PND.

· Fatigue

· Pulmonary HTN, right sided failure
· Ascitis

· Lower limb edema.

· Hemoptysis
· Signs

· JVP: Normal or elevated

· Pulse: Brisk, High volume ( coz of high cardiac output)
· Apex

· Hyperdynamic

· Laterally displaced

· Palpable S3 +/- thrill
· Pan-systolic (plateau) murmur.
· Late parasternal lift 2  to LA filling
· By auscultation 
· Investigations

· ECG: LAE .A fib, LVH

· CXR: ( LV, (( LA, Ca++ MV/MAC

· Echo. 

· Cardiac cath.

· Management:

· Only effective treatment is valve repair/replacement.

· Optimal timing determined:

· Presence/absence of symptom.

· Functional state of ventricle

· Feasability of valve repair.

· Presence of Afib/PHTH.

· Preference/expectations of patient
      -  If  the patient refuses surgery or he want to delay, management involves Ca channel blockers or ACE inhibitors(it's helpful in reducing regurgitation but it's not the treatment)
Prolapsing of Mitral Valve
*  During systole.

* Mid-systolic click , followed by murmur ( regurgitation .

الذين يستحقون الاطراء فعلا هم الذين يتحملون الانتقادات بقلوب مبتسمة  !
Notes & Typed by: Nourah ALOraifij
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