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Dr. Elliot Cutler (below)

performed the first
successful mitral valve
dilatation. His patient, a
12-year-old girl (right),
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Histological.Gross and Surgical Anatomy of the Mitral
Valve
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Mitral stenosis

Mild Moderate Severe
Mean gradient (mm Hg)* Less than 5 510 Greater than 10
Pulmonary artery systolic Less than 30 30-50 Greater than 50
pressure (mmHg)
Valve area (cm?) Greater than 1.5 1.0-15 Less than 1.0
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Table 1. The Revised World Health Organization Classification of Pulmonary
Hypertension.*

Group |. Pulmonary arterial hypertension
Idiopathic (primary)
Familial
Related conditions: collagen vascular disease, congenital systemic-
to-pulmonary shunts, portal hypertension, HIV infection, drugs
and toxins (e.g., anorexigens, rapeseed oil, L-tryptophan, metham-
phetamine, and cocaine); other conditions: thyroid disorders, gly-
cogen storage disease, Gaucher’s disease, hereditary hemorrhagic
telangiectasia, hemoglobinopathies, myeloproliferative disorders,
splenectomy
Associated with significant venous or capillary involvement
Pulmonary veno-occlusive disease
Pulmonary-capillary hemangiomatosis
Persistent pulmonary hypertension of the newborn

Group Il. Pulmonary venous hypertension
Left-sided atrial or ventricular heart disease
Left-sided valvular heart disease

Group Ill. Pulmonary hypertension associated with hypoxemia
Chronic obstructive pulmonary disease
Interstitial lung disease
Sleep-disordered breathing
Alveolar hypoventilation disorders
Chronic exposure to high altitude
Developmental abnormalities

Group IV. Pulmonary hypertension due to chronic thrombotic disease, embol-
ic disease, or both
Thromboembolic obstruction of proximal pulmonary arteries
Thromboembolic obstruction of distal pulmonary arteries
Pulmonary embolism (tumor, parasites, foreign material)
Group V. Miscellaneous
Sarcoidosis, pulmonary Langerhans’-cell histiocytosis, lymphangio-
matosis, compression of pulmonary vessels (adenopathy, tumor,
fibrosing mediastinitis)

Mean PAP (mmHQ)ssi )l sl gld )l ol e

Jeked0-25 ada
Sk 5541 Juina-
Jele55< i
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PULMONARY HYPERTENSION IN MITRAL STENOSIS
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FiG. 1.—Pulmonary arteriogram from a patient with FiG. 2.—Pulmonary arteriogram from a patient with

mitral stenosis without pulmonary hypertension. mitral stenosis and pulmonary hypertension. The
Apart from two filling defects from thrombotic basal artery and several smaller ones are obstructed
occlusion the peripheral vessels are normal. by thrombus, but the generalized loss of the finest
Segment (A) has been magnified in Fig. 3A. branches has much greater significance. Segment

(B) has been magnified in Fig. 3B.
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THE PULMONARY VASCULAR CHANGES
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FIG. 4—Magnified pulmonary arteriograms. (A) is from a patient with mitral stenosis without pulmonary
hypertension. (B) is from a patient with mitral stenosis and pulmonary hypertension.
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FI1G. S.—Arteriogram of section of lung 1 cm. thick. (A) is from a patient with

uncomplicated mitral stenosis. (B) is from a patient with mitral stenosis
and pulmonary hypertension.
| |
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Abnormally high BP in pulmonary arteries

|

Increased pressure damages large and small pulmonary arteries \ 1

| right side of heart must work harder —  push blood through
Blood vessel walls thicken pu|m°nary arteries to
| lungs

Cannot transfer oxygen and carbon dioxide normally

! !

Levels of oxygen in blood fall
| corpulmonale < rightventricle thickens
and enlarges

Constriction of pulmonary arteries 1

}

Furtherincrease in pressure in pulmonary circulation
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Pulmonary artery hypertension in mitral stenosis: Role of right ventricular
stroke volume, atrio-ventricular compliance, and pulmonary venous
compliance.
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Vasoconstriction e . Plexiform lesion

Developing obstructive plexiforn lesions in pumonary arteries,
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Heath Edwards grading system

Grade
Intimal MNone Cellular proliferation
reaction
| Fibrous and fibroelastic changes
| Plexiform lesion
Medial hypertrophy
changes
| Some generalized dilatation
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Determinants of the Echocardiographic Mitral Valve Score

Grade Mobllity Subvalvular Thickening Thickening Calclfication
1 Highly mobile valve with only leaflet  Minimal thickening just below the Leaflets near normal In thickness A single area of Increased
tips restricted mitral leaflets (4 to 5 mm) echo brightness
2 Leaflet mid and base portions have Thickening of chordal structures Midieaflets normal, considerable Scattered areas of brightness
normal mobility extending up to one third of thickening of margins (5 to 8 confined to leafiet margins
the chordal length mm)
3 Valve continues to move forward in Thickening extending to the distal Thickening extending through the Brightness extending Into the
diastole, mainly from the base third of the chords entire leaflet (5 to 8 mm) midportion of the leaflets
4 No or minimal forward movement Extensive thickening and Considerabie thickening of all Extensive brightness
of the leaflets in diastole shortening of all chordal leaflet tissue (greater than 8 to throughout much of the
structures extending down to 10 mm) leafiet tissue

the papillary muscles
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