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As with aortic insufficiency, assessment of ventricular structure
and function is also integral in the evaluation of mitral regurgitation.
Although some patients have mitral regurgitation due to intrinsic
abnormalities of the valve itself, in others, the valve can be relatively
normal but the mitral regurgitation can be secondary to dilatation and
remodeling of the left ventricle. So-called functional mitral regurgitation is generally secondary to apical displacement of the papillary
muscles in a dilated ventricle, resulting in the leaflets of the mitral valve
being pulled toward the apex of the heart, resulting in poor coaptation
during systole and resultant relatively central mitral regurgitation.
This type of mitral regurgitation can generally be distinguished from
intrinsic mitral valve disease, and the surgical or procedural treatment
of these conditions can be different. Knowledge of the etiology of
mitral regurgitation can be important for a surgeon planning mitral
valve surgery. Moreover, new procedural approaches to mitral valve
disease may be different depending on the etiology.
Ventricular dilatation is an important predictor of outcome in
patients with mitral regurgitation of any cause. It is important to realize
that in a patient with significant mitral regurgitation, a large portion
of the blood being ejected from the left ventricle with every beat is
regurgitant, thus artificially increasing the ejection fraction. Thus, an
ejection fraction of 55% in a patient with severe mitral regurgitation
may actually represent substantial reduction in myocardial systolic
function.
CMR can be helpful in evaluating mitral regurgitation in a subset of
patients when echocardiographic assessment is inadequate. CMR can
directly quantify regurgitant volume of the mitral regurgitant jet or
indirectly quantify regurgitant volume by measuring the difference of
left ventricular stroke volume and aortic forward flow.

MYOCARDIAL INFARCTION AND HEART FAILURE
Role of Imaging after Myocardial Infarction Imaging can be particularly
useful in the immediate and long-term follow-up of patients with myocardial infarction. As discussed earlier in the chapter, CMR is the best
technique for direct assessment of infarcted myocardium. LGE imaging by CMR provides accurate delineation of infarct size and morphology. In a recent multicenter study, LGE imaging by CMR identified
infarct location accurately and detected acute and chronic infarcts with
a sensitivity of 99% and 94%, respectively. With an in-plane spatial
resolution of 1.5–2 mm and a high contrast-to-noise ratio, LGE by
CMR has excellent sensitivity in detecting small areas of myocardial
scar. In addition, regions of microvascular obstruction (no-reflow) can
be seen as dense hypoenhanced areas within the core of a bright region
of infarction. Both the presence of LGE and microvascular obstruction
are markers of increased clinical risk.
While echocardiography is often used to assess myocardial function
immediately after myocardial infarction, myocardial stunning is common in the early post–myocardial infarction period, especially in patients
who undergo reperfusion therapy. In these patients, either partial or
complete recovery of ventricular function is common within several days,
so that early estimation of ejection fraction may be misleading. In patients
with uncomplicated myocardial infarction, imaging can generally be
deferred for several days so that a more accurate assessment of cardiac
function, including regional wall motion, can be assessed (Fig. 270e-25).
Echocardiography is the best method for assessment of patients
with suspected mechanical complications after myocardial infarction. These include mitral regurgitation secondary to either papillary
muscle dysfunction or rupture of papillary muscle head, ventricular
septal defect, or even cardiac rupture. A new severe systolic murmur should raise suspicions for either severe mitral regurgitation or
ventricular septal defect. While cardiac rupture is often catastrophic,
contained ruptures, also known as pseudoaneurysms, can occur, and
early diagnosis and surgical treatment are the best way to maximize
survival. The presence of thrombus within the pericardial space following myocardial infarction should immediately raise suspicion of
myocardial rupture and represents a surgical emergency.

Assessment of Mitral Stenosis Rheumatic mitral disease remains the
most common cause of mitral stenosis, although mitral stenosis can
also result from severe calcification of the mitral leaflets. Rheumatic
mitral stenosis has a distinct appearance characterized by tethering at
the leaflet tips and relative pliability of the leaflets themselves, resulting in a hockey stick–type deformation particularly of the anterior
leaflet (Fig. 270e-24). Narrowing of the
mitral orifice impedes flow from the left
atrium to the left ventricle, resulting in
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increased pressures in the left atrium,
which are then transmitted backward
into the pulmonary vasculature and the
right side of the heart. When mitral stenosis is suspected, echocardiography can
be useful for determining etiology (specifically whether it is rheumatic or not),
estimating the valve areas and gradients
across the valve, assessing the left atrium,
and assessing right ventricular size and
function. Assessment of left atrial size
and right ventricular size and function is Figure 270e-24 A. Rheumatic mitral stenosis showing pliable leaflets tethered at the tips (arrow).
particularly useful in helping determine Note the characteristically enlarged left atrium. B. Mitral stenosis visualized from a three-dimensional
echocardiogram.
the severity of the mitral stenosis.
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Figure 270e-23 A. Mitral valve prolapse with posterior leaflet visualized prolapsing behind the plane of the anterior leaflet (arrow). B. Color flow
Doppler showing mitral regurgitation in a patient with mitral valve prolapse. C. Severe functional mitral regurgitation in a patient with a dilated
left ventricle.

