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PART 10
Disorders of the Cardiovascular System

Figure 284-5 Clip used to grasp the free edges of the anterior
and posterior leaflets in their midsections during transcatheter
repair of selected patients with mitral regurgitation. (Courtesy of
Abbott Vascular. © 2014 Abbott Laboratories. All rights reserved.)

TRANSCATHETER MITRAL VALVE REPAIR
A transcatheter approach to the treatment of either organic or
functional MR may be feasible in selected patients with appropriate
anatomy. The proper role of currently available techniques remains
under active investigation. One approach involves the deployment
of a clip delivered via transseptal puncture that grasps the leading
edges of the mitral leaflets in their mid-portion (anterior scallop to
posterior scallop or A2-P2; Fig. 284-5). The length and width of the
gap between these leading edges dictate patient eligibility. The
device is commercially available for the treatment of prohibitive
surgical risk patients with severe, degenerative (organic) MR and is
undergoing study in the United States for treatment of patients with
symptomatic heart failure, reduced LVEF, and severe, functional MR
despite guideline-directed medical therapy. A second approach
involves the deployment of a device within the coronary sinus
that can be adjusted to reduce its circumference, thus secondarily
decreasing the circumference of the mitral annulus and the effective orifice area of the valve much like a surgically implanted ring.
Variations in the anatomic relationship of the coronary sinus to
the mitral annulus and circumflex coronary artery have limited the
applicability of this technique. Attempts to reduce the septal-lateral
dimension of a dilated annulus using adjustable cords placed across
the LV in a subvalvular location have also been investigated.

MITRAL VALVE PROLAPSE
MVP, also variously termed the systolic click-murmur syndrome,
Barlow’s syndrome, floppy-valve syndrome, and billowing mitral leaflet
syndrome, is a relatively common but highly variable clinical syndrome
resulting from diverse pathologic mechanisms of the mitral valve
apparatus. Among these are excessive or redundant mitral leaflet tissue,
which is commonly associated with myxomatous degeneration and
greatly increased concentrations of certain glycosaminoglycans.
In most patients with MVP, the cause is unknown, but in some, it
appears to be genetically determined. A reduction in the production of
type III collagen has been incriminated, and electron microscopy has
revealed fragmentation of collagen fibrils.
MVP is a frequent finding in patients with heritable disorders of
connective tissue, including Marfan’s syndrome (Chap. 427), osteogenesis imperfecta, and Ehlers-Danlos syndrome. MVP may be associated with thoracic skeletal deformities similar to but not as severe as
those in Marfan’s syndrome, such as a high-arched palate and alterations of the chest and thoracic spine, including the so-called straight
back syndrome.
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In most patients with MVP, myxomatous degeneration is confined
to the mitral valve, although the tricuspid and aortic valves may also
be affected. The posterior mitral leaflet is usually more affected than
the anterior, and the mitral valve annulus is often dilated. In many
patients, elongated, redundant, or ruptured chordae tendineae cause
or contribute to the regurgitation.
MVP also may occur rarely as a sequel to acute rheumatic fever, in
ischemic heart disease, and in various cardiomyopathies, as well as in
20% of patients with ostium secundum atrial septal defect.
MVP may lead to excessive stress on the papillary muscles, which,
in turn, leads to dysfunction and ischemia of the papillary muscles and
the subjacent ventricular myocardium. Rupture of chordae tendineae
and progressive annular dilation and calcification contribute to valvular regurgitation, which then places more stress on the diseased mitral
valve apparatus, thereby creating a vicious circle. ECG changes (see
below) and ventricular arrhythmias described in some patients with
MVP appear to result from regional ventricular dysfunction related to
the increased stress placed on the papillary muscles.
CLINICAL FEATURES
MVP is more common in women and occurs most frequently between
the ages of 15 and 30 years; the clinical course is most often benign.
MVP may also be observed in older (>50 years) patients, often men, in
whom MR is often more severe and requires surgical treatment. There
is an increased familial incidence for some patients, suggesting an
autosomal dominant form of inheritance with incomplete penetrance.
MVP varies in its clinical expression, ranging from only a systolic click
and murmur with mild prolapse of the posterior leaflet to severe MR
due to chordal rupture and leaflet flail. The degree of myxomatous
change of the leaflets can also vary widely. In many patients, the condition
progresses over years or decades; in others, it worsens rapidly as a
result of chordal rupture or endocarditis.
Most patients are asymptomatic and remain so for their entire lives.
However, in North America, MVP is now the most common cause
of isolated severe MR requiring surgical treatment. Arrhythmias,
most commonly ventricular premature contractions and paroxysmal
supraventricular and ventricular tachycardia, as well as AF, have been
reported and may cause palpitations, light-headedness, and syncope.
Sudden death is a very rare complication and occurs most often in
patients with severe MR and depressed LV systolic function. There
may be an excess risk of sudden death among patients with a flail
leaflet. Many patients have chest pain that is difficult to evaluate; it is
often substernal, prolonged, and not related to exertion, but may rarely
resemble angina pectoris. Transient cerebral ischemic attacks secondary to emboli from the mitral valve due to endothelial disruption have
been reported. Infective endocarditis may occur in patients with MR
and/or leaflet thickening.
Auscultation A frequent finding is the mid or late (nonejection)
systolic click, which occurs 0.14 s or more after S1 and is thought to
be generated by the sudden tensing of slack, elongated chordae tendineae or by the prolapsing mitral leaflet when it reaches its maximal
excursion. Systolic clicks may be multiple and may be followed by
a high-pitched, mid-late systolic crescendo-decrescendo murmur,
which occasionally is “whooping” or “honking” and is heard best at
the apex. The click and murmur occur earlier with standing, during the
strain phase of the Valsalva maneuver, and with any intervention that
decreases LV volume, exaggerating the propensity of mitral leaflet prolapse. Conversely, squatting and isometric exercises, which increase
LV volume, diminish MVP; the click-murmur complex is delayed,
moves away from S1, and may even disappear. Some patients have a
mid-systolic click without a murmur; others have a murmur without a
click. Still others have both sounds at different times.
LABORATORY EXAMINATION
The ECG most commonly is normal but may show biphasic or inverted
T waves in leads II, III, and aVF, and occasionally supraventricular or
ventricular premature beats. TTE is particularly effective in identifying
the abnormal position and prolapse of the mitral valve leaflets. A useful
echocardiographic definition of MVP is systolic displacement (in the
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