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PART 10

As MS progresses, lesser degrees of stress precipitate dyspnea, the patient
becomes limited in daily activities, and orthopnea and paroxysmal nocturnal dyspnea develop. The development of persistent AF often marks
a turning point in the patient’s course and is generally associated with
acceleration of the rate at which symptoms progress. Hemoptysis
(Chap. 48) results from rupture of pulmonary-bronchial venous connections secondary to pulmonary venous hypertension. It occurs most
frequently in patients who have elevated LA pressures without markedly
elevated pulmonary vascular resistances and is rarely fatal. Recurrent pulmonary emboli (Chap. 300), sometimes with infarction, are an important
cause of morbidity and mortality late in the course of MS. Pulmonary
infections, i.e., bronchitis, bronchopneumonia, and lobar pneumonia,
commonly complicate untreated MS, especially during the winter months.

Disorders of the Cardiovascular System

Pulmonary Changes In addition to the aforementioned changes in the
pulmonary vascular bed, fibrous thickening of the walls of the alveoli
and pulmonary capillaries occurs commonly in MS. The vital capacity,
total lung capacity, maximal breathing capacity, and oxygen uptake
per unit of ventilation are reduced (Chap. 306e). Pulmonary compliance falls further as pulmonary capillary pressure rises during exercise.
Thrombi and Emboli Thrombi may form in the left atria, particularly
within the enlarged atrial appendages of patients with MS. Systemic
embolization, the incidence of which is 10–20%, occurs more frequently
in patients with AF, in patients >65 years of age, and in those with a
reduced CO. However, systemic embolization may be the presenting
feature in otherwise asymptomatic patients with only mild MS.
PHYSICAL FINDINGS
(See also Chaps. 51e and 267)
Inspection and Palpation In patients with severe MS, there may be
a malar flush with pinched and blue facies. In patients with sinus
rhythm and severe pulmonary hypertension or associated tricuspid
stenosis (TS), the jugular venous pulse reveals prominent a waves due
to vigorous right atrial systole. The systemic arterial pressure is usually
normal or slightly low. An RV tap along the left sternal border signifies
an enlarged RV. A diastolic thrill may rarely be present at the cardiac
apex, with the patient in the left lateral recumbent position.
Auscultation The first heart sound (S1) is usually accentuated in
the early stages of the disease and slightly delayed. The pulmonic
component of the second heart sound (P2) also is often accentuated
with elevated PA pressures, and the two components of the second
heart sound (S2) are closely split. The opening snap (OS) of the mitral
valve is most readily audible in expiration at, or just medial to, the
cardiac apex. This sound generally follows the sound of aortic valve
closure (A2) by 0.05–0.12 s. The time interval between A2 and OS
varies inversely with the severity of the MS. The OS is followed by a
low-pitched, rumbling, diastolic murmur, heard best at the apex with
the patient in the left lateral recumbent position (see Fig. 267-5); it is
accentuated by mild exercise (e.g., a few rapid sit-ups) carried out just
before auscultation. In general, the duration of this murmur correlates
with the severity of the stenosis in patients with preserved CO. In
patients with sinus rhythm, the murmur often reappears or becomes
louder during atrial systole (presystolic accentuation). Soft, grade I or
II/VI systolic murmurs are commonly heard at the apex or along the
left sternal border in patients with pure MS and do not necessarily
signify the presence of MR. Hepatomegaly, ankle edema, ascites, and
pleural effusion, particularly in the right pleural cavity, may occur in
patients with MS and RV failure.
Associated Lesions With severe pulmonary hypertension, a pansystolic
murmur produced by functional TR may be audible along the left
sternal border. This murmur is usually louder during inspiration and
diminishes during forced expiration (Carvallo’s sign). When the CO is
markedly reduced in MS, the typical auscultatory findings, including
the diastolic rumbling murmur, may not be detectable (silent MS), but
they may reappear as compensation is restored. The Graham Steell
murmur of PR, a high-pitched, diastolic, decrescendo blowing murmur along the left sternal border, results from dilation of the pulmonary
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valve ring and occurs in patients with mitral valve disease and severe
pulmonary hypertension. This murmur may be indistinguishable from
the more common murmur produced by aortic regurgitation (AR),
although it may increase in intensity with inspiration and is accompanied
by a loud and often palpable P2.
LABORATORY EXAMINATION
ECG In MS and sinus rhythm, the P wave usually suggests LA
enlargement (see Fig. 268-8). It may become tall and peaked in lead
II and upright in lead V1 when severe pulmonary hypertension or
TS complicates MS and right atrial (RA) enlargement occurs. The
QRS complex is usually normal. However, with severe pulmonary
hypertension, right axis deviation and RV hypertrophy are often
present.
Echocardiogram (See also Chap. 270e) Transthoracic echocardiography (TTE) with color flow and spectral Doppler imaging provides
critical information, including measurements of mitral inflow velocity
during early (E wave) and late (A wave in patients in sinus rhythm)
diastolic filling, estimates of the transvalvular peak and mean gradients
and of the mitral orifice area, the presence and severity of any associated MR, the extent of leaflet calcification and restriction, the degree
of distortion of the subvalvular apparatus, and the anatomic suitability
for percutaneous mitral balloon valvotomy (percutaneous mitral balloon
valvuloplasty [PMBV]; see below). In addition, TTE provides an
assessment of LV and RV function, chamber sizes, an estimation of the
PAP based on the tricuspid regurgitant jet velocity, and an indication
of the presence and severity of any associated valvular lesions, such as
aortic stenosis and/or regurgitation. Transesophageal echocardiography
(TEE) provides superior images and should be used when TTE is inadequate for guiding management decisions. TEE is especially indicated
to exclude the presence of LA thrombus prior to PMBV. The performance of TTE with exercise to evaluate the mean mitral diastolic gradient
and PA pressures can be very helpful in the evaluation of patients with
MS when there is a discrepancy between the clinical findings and the
resting hemodynamics.
Chest X-Ray The earliest changes are straightening of the upper left
border of the cardiac silhouette, prominence of the main PAs, dilation of the upper lobe pulmonary veins, and posterior displacement
of the esophagus by an enlarged LA. Kerley B lines are fine, dense,
opaque, horizontal lines that are most prominent in the lower and midlung fields and that result from distention of interlobular septae and
lymphatics with edema when the resting mean LA pressure exceeds
approximately 20 mmHg.
DIFFERENTIAL DIAGNOSIS
Like MS, significant MR may also be associated with a prominent diastolic murmur at the apex due to increased antegrade transmitral flow,
but in patients with isolated MR, this diastolic murmur commences
slightly later than in patients with MS, and there is often clear-cut
evidence of LV enlargement. An OS and increased P2 are absent, and
S1 is soft or absent. An apical pansystolic murmur of at least grade
III/VI intensity as well as an S3 suggest significant MR. Similarly, the
apical mid-diastolic murmur associated with severe AR (Austin Flint
murmur) may be mistaken for MS but can be differentiated from it
because it is not intensified in presystole and becomes softer with
administration of amyl nitrite or other arterial vasodilators. TS, which
occurs rarely in the absence of MS, may mask many of the clinical features of MS or be clinically silent; when present, the diastolic murmur
of TS increases with inspiration and the y descent in the jugular venous
pulse is delayed.
Atrial septal defect (Chap. 282) may be mistaken for MS; in both
conditions, there is often clinical, ECG, and chest x-ray evidence of RV
enlargement and accentuation of pulmonary vascularity. However, the
absence of LA enlargement and of Kerley B lines and the demonstration
of fixed splitting of S2 with a grade II or III mid-systolic murmur at
the mid to upper left sternal border all favor atrial septal defect over
MS. Atrial septal defects with large left-to-right shunts may result in
functional TS because of the enhanced diastolic flow.
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