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Right ventricular involvement
in acute myocardial infarction:
can echo-derived indices aid in diagnosis?
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Right ventricular (RV) dysfunction in acute
myocardial infarction (MI) has been shown to adversely impact prognosis [1, 2]. Measurement of
global RV function by echocardiography is challenging due to the complex structure of the RV. While
quantitation of RV volumes and ejection fraction has
been performed using geometric modeling of the
RV [3, 4], these methods are cumbersome and have
been difficult to apply in practice. In addition, RV
involvement in acute MI can sometimes be subtle
and difficult to detect echocardiographically.
Several methods for quantitation of cardiac
function independent of geometric assumptions
have been studied for the assessment of both LV
and RV dysfunction. Tei and colleagues first described the use of the myocardial performance index
(MPI) to assess LV function [5, 6], and later applied
this to the right ventricle [7]. This Doppler-derived index is a ratio of the sum of the isovolumetric
contraction and relaxation times divided by the ejection time. Tei and colleagues found this index to be
independent of tricuspid regurgitation severity,
heart rate, and loading conditions [7], while others
have found a modest relationship between the MPI
and loading conditions [8]. The RV MPI has been
studied in a variety of disease states which impact
RV function such as primary pulmonary hyperten-
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sion [7, 9], right ventricular infarct [10, 11] and congenital heart disease [12] and found to be a sensitive marker of RV dysfunction.
Additionally, annular motion of the tricuspid
valve (TAM) has been used as a surrogate for
assessment of global RV function. This method involves measurement of the maximal systolic excursion of the free wall annulus and was first described by Kaul and colleagues in a population consisting of normal patients and those with CAD [13].
A good correlation of the maximal systolic excursion of the tricuspid annulus was noted with RV
function assessed by the gold standard of radionuclide angiography. This method was later expanded
to include M-mode [14] and tissue Doppler indices
[11, 15] of annular motion. When applied to individuals with known depressed RVEF from a variety
of causes [16], an excellent correlation was again
found with RV function by radionuclide angiography. The utility of tricuspid annular motion has also
been noted to have excellent specificity and negative predictive value for RV dysfunction in a serial
population of patients referred for echocardiography, using the RVEF by the Simpson’s method as
the gold standard for RV dysfunction [11]. Interestingly, Yoshifuku and colleagues described
a “pseudonormal” pattern of the MPI in acute RV
infarction [10]. RV infarction was defined hemodynamically as elevated RA pressure (> 10 mm Hg)
or elevated RA pressure/pulmonary capillary wedge pressure (> 0.8). While the investigators noted that RV MPI was decreased in the setting of an
RV infarct, when subjects were separated according
to the severity of their RV infarct (again hemodynamically), the RV MPI decreased and was not statistically different from the MPI of subjects with
inferior MI without RV involvement.
In this issue, Piestrzeniewicz et al. report on
the utility of the RV MPI and the RV TAM in
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individuals presenting with first inferior MI (IMI) and
compared individuals with and without concomitant
right ventricular infarction [17]. All patients were
treated with primary percutaneous coronary intervention, and echocardiography was performed
2–3 days after presentation. The investigators appropriately excluded individuals with coexisting diseases that can impact RV function, as well as those with arrhythmias such as atrial fibrillation, and
those in whom echo imaging was suboptimal. An important feature of this study is that the investigators defined RV infarction independent of the echocardiographic findings. Using electrocardiographic
criteria for the diagnosis of RV infarct in patients
presenting with acute MI, they were thus able to
determine the sensitivity and specificity of echocardiographic values for MPI and TAM for the detection of RV infarct. Cutoff values of > 0.36 for MPI
and < 19.5 mm for TAM, were found to be the most
accurate for the diagnosis of RV infarct. Use of both
the RV MPI [18] and the TAM [19, 20] have been
previously described in patients with MI, and the
current study confirms that these markers are useful to detect RV dysfunction.
The decision of the investigators to use the
ECG as the gold standard for the diagnosis of RV
infarct can be seen as both an advantage, as outlined above and a disadvantage. While the sensitivity and specificity of ECG criteria for MI has been
found by other investigators to be high [1], right
precordial lead information was not available in all
patients, potentially decreasing the accuracy of the
diagnosis and raising the question of whether the
groups were classified correctly. The authors appropriately make reference to this problem in the
limitations section, and added a different grouping
classification (proximal versus distal involvement
of the infarct related artery) to help better understand
the limits of the ECG gold standard. The authors
found that a finding of TAM < 19.5 mm and/or
MPI > 0.36 diagnosed RV involvement in 100% of
subjects with IMI and proximal involvement of the
infarct related artery. Another important point to
be considered is that the echocardiograms were performed on day 2–3 after MI, thus all patients with
RV involvement may not have been detected, since RV function may recover rapidly after revascularization.
In summary, the RV MPI and TAM are echocardiography-derived indices of RV function that are
independent of geometric assumptions, and have
been shown to be reliable tools for assessment of
RV function in a variety of disease states. The MPI
is a simple index obtainable from standard echocar-

diographic imaging, and the TAM can be readily
measured, but requires M-mode tracings of the RV
free wall annulus. While severe global RV function
in the setting of RV infarct may be obvious by 2-D
imaging alone, detection of subtle RV dysfunction
can be more challenging. Given that RV involvement in acute MI impacts prognosis, indices such
as these that may detect subtle RV dysfunction provide an important diagnostic tool for clinicians to
help guide therapy and impact prognosis after MI.
The studies by Piestrzeniewicz et al. (from this issue) and others have shown these indices to be
useful markers to detect RV involvement in acute
myocardial infarction when other disease states
which can impact RV function (obstructive lung disease, pulmonary embolism, valve disease or congenital heart disease) have been excluded. Serial
measurement of these indices after MI may help
shed light on the impact of different therapeutic
strategies on long term prognosis after RV infarction.
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