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7. Answer ??
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1. Surgical Anatomy of the Mitral Valve 

Leaflet 

Anterior leaflet inserts on about 1.3 of the annulus 

Posterior leaflet inserts into about 2/3 of the annulus 

Posterior leaflet area is significantly larger than anterior leaflet area 

The combined leaflet area is twice the mitral orifice 

Chordae 

Primary attachment to free margin 

Secondary & tertiary attachment away from free margin 

Papillary Muscles 

Anterolateral and posteromedial supplying both leaflets 

2. Mitral Stenosis 

Etiology 

Rheumatic 

History 

Dyspnea, fatigue, palpitations, hemoptysis 

Physical exam 

Loud 1st heart sound, diastolic, rumble, opening snap 

Chest X-Ray 

Left atrial and right ventricular enlargement 

3. Cardiac Catheterization 

Mitral valve area = diastolic flow ÷ %pressure gradient (Gorlin formula) 

Normal Mitral valve area 4.0-5.0 cm2

Symptomatic mitral stenosis 1.4-2.5 cm2

Critical mitral stenosis <1.0 cm2 

4. Natural History 

Mitral Stenosis 

Continuous progressive, life-long disease 

Slow, stable early course, latent period of 20-40 years from Rheumatic fever to onset of sypmtoms 

Onset of symptoms to disability- 10 years 

Atrial fibrillation 30-40% 

More common in older patients 

10 year survival-- Overall 50-60% 

Asymptomatic => 80% (60% no progression of symptoms) 

Symptomatic 0-15% 

Severe pulmonary hypertension <3% 

Older patients with atrial fibrillation 25% 

Normal sinus rhythm 46% 

Causes of death 

CHF 60-70% 

Systemic embolism 20-30% 

Pulmonary embolism 10% 

Infection 1-5% 

5. Indications for Intervention 

Mitral stenosis- reparable valve 

Prominent opening snap, no calcification 

Pliable leaflets, commissural fusion 

Chordae and papillary muscle normal 

Balloon valvuloplasty vs open commissurotomy 

Experience of operator 

Left atrial thrombus or mitral insufficiency = open commissurotomy 

Symptomatic patients (NYHA Functional Class III or IV) 

MV area ə.5 cm2 

PA pressure > 50 mmHg at rest- >60 mmHg exercise 

Asymptomatic patients 

New atrial fibrillation 

Left atrial thrombus or embolism after anticoagulation 

6. Indications for Surgery 

Mitral valve stenosis- Mitral valve replacement 

Symptomatic patients 

NYHA functional class III-IV 

MV area >1.5 cm2 

Asymptomatic patients 

PA pressure >60 mmHg at rest

It would appear that once Pulmonary Hypertension has set in, prognosis might be worse. Therefore would need to pick the option that would be most consistent with Pul HT.

From Harrison’s

The right heart catheterization procedure is similar to the placement of a Swan-Ganz catheter at the bedside in the intensive care unit, except that it is performed under fluoroscopic guidance. A balloon flotation catheter is advanced from a suitable vein (femoral, brachial, subclavian, or internal jugular) into the superior vena cava, where blood is sampled for oximetry. The catheter is then positioned in the right atrium, where pressure is measured. The balloon is inflated with air (or carbon dioxide, if intracardiac shunting is supected) and advanced sequentially into the right ventricle, pulmonary artery, and pulmonary artery wedge position. Pressure is recorded at each of these locations, with normal values for pressures measured during cardiac catheterization summarized in Table 228-3. After the pulmonary wedge pressure (which approximates left atrial pressure) is recorded, the balloon is deflated so that pulmonary artery pressure can be monitored and blood samples obtained for oximetry. Comparison of oxygen saturations in the superior and inferior vena cava, the chambers of the right heart, and pulmonary artery permits assessment of the presence of a left-to-right shunt at the atrial, ventricular, or pulmonary artery level, which will be manifested as an increase ("step-up") in oxygen saturation of blood as it traverses these vessels and chambers.

Table 228-3: Normal Values for Hemodynamic Parameters 

	PRIVATE
Pressures (mmHg)
	

	PRIVATE "TYPE=PICT;ALT=0x002003"Systemic arterial
	

	PRIVATE "TYPE=PICT;ALT=0x002003"Peak systolic/end-diastolic
	100-140/60-90 

	PRIVATE "TYPE=PICT;ALT=0x002003"Mean
	70-105

	PRIVATE "TYPE=PICT;ALT=0x002003"Left ventricle
	

	PRIVATE "TYPE=PICT;ALT=0x002003"Peak systolic/end-diastolic
	100-140/3-12 

	PRIVATE "TYPE=PICT;ALT=0x002003"Left atrium (or pulmonary capillary wedge)
	

	PRIVATE "TYPE=PICT;ALT=0x002003"Mean
	2-10

	PRIVATE "TYPE=PICT;ALT=0x002003"a wave
	3-15

	PRIVATE "TYPE=PICT;ALT=0x002003"v wave
	3-15

	PRIVATE "TYPE=PICT;ALT=0x002003"Pulmonary artery
	

	PRIVATE "TYPE=PICT;ALT=0x002003"Peak systolic/end-diastolic
	15-30/4-12

	PRIVATE "TYPE=PICT;ALT=0x002003"Mean
	9-18

	PRIVATE "TYPE=PICT;ALT=0x002003"Right ventricle
	

	PRIVATE "TYPE=PICT;ALT=0x002003"Peak systolic/end-diastolic
	15-30/2-8

	PRIVATE "TYPE=PICT;ALT=0x002003"Right atrium
	

	PRIVATE "TYPE=PICT;ALT=0x002003"Mean
	2-8

	PRIVATE "TYPE=PICT;ALT=0x002003"a wave
	2-10

	PRIVATE "TYPE=PICT;ALT=0x002003"v wave
	2-10

	Resistances [(dyn·s)/cm5]
	

	PRIVATE "TYPE=PICT;ALT=0x002003"Systemic vascular resistance
	700-1600

	PRIVATE "TYPE=PICT;ALT=0x002003"Pulmonary vascular resistance
	20-130

	Cardiac index [(L/min)/m2]
	2.6-4.2

	Oxygen consumption index [(L/min)/m2]
	110-150

	Arteriovenous oxygen difference (mL/L)
	30-50


The accepted gold standard definition of pulmonary hypertension is defined by most experts as a mean pulmonary arterial pressure of =25 mmHg, with a concomitant pulmonary capillary wedge (PCW) pressure of =15 mmHg, and pulmonary vascular resistance of >3 Wood units. These criteria are derived from the National Institutes of Health registry of patients with primary pulmonary hypertension.1 Thus, by definition, cardiac catheterization is required to definitively establish the diagnosis of PAH.
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8. Answer D (Harrison’s)

Chapter 227: Noninvasive Cardiac Imaging: Echocardiography and Nuclear Cardiology 


Doppler Echocardiography

Basic Principles
Doppler echocardiography uses ultrasound reflecting off moving red blood cells to measure the velocity of blood flow across valves, within cardiac chambers, and through the great vessels. Normal and abnormal blood flow patterns can be assessed noninvasively.
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Continuous-wave Doppler echocardiography can measure high velocities of blood flow directed along the line of the Doppler beam, such as occur in the presence of valve stenosis, valve regurgitation, or intracardiac shunts. These high velocities can be used to determine intracardiac pressure gradients by a modified Bernoulli equation:

The derived pressure gradient can be used to determine intracardiac pressures and stenosis severity.

Intracardiac Pressures

These can be calculated from the peak continuous-wave Doppler signal of a regurgitant lesion. The Bernoulli equation is applied to the peak velocity to obtain the pressure gradient between two cardiac chambers. This is commonly applied to a tricuspid regurgitant jet, from which the systolic pressure gradient between the right atrium and right ventricle can be calculated. Adding an assumed right atrial pressure to this gradient will give a derived right ventricular systolic pressure. 

Pressure Gradient = 4 X 42 = 4 X 16 = 64

RV pressure = Atrial pressure + Gradient = 5 + 64 = 69

