Comprehensive Cardiac Imaging with MRI

Larchmont Imaging offers state-of-the-art cardiac MRI procedures. The cardiac
exam is composed of a functional exam, a viability study and a stress perfusion
exam.

Breath-held cine MRI techniques provide detailed views of the beating heart in
standard echocardiography views. All of the standard chamber measurements
can be made through advanced tools on our cardiac MRI workstation.

Ejection fractions and stroke volumes calculated from these cine MRI
images have been shown to be more accurate than any other imaging
modality. Itis well recognized that technical limitations lead to inadequate
echocardiographic evaluation in up to 10% of patients — cardiac MRI is the best
test for evaluating these patients;.

We can evaluate regional wall motion abnormalities by viewing the MR cine
images. Our reporting software allows this evaluation to be clearly
communicated using standard cardiac bulls-eye plots. Using phase contrast
techniques, velocity information can be directly measured. This allows us to
guantify the regurgitant volumes through valves, compute the regurgitant fraction
of the stroke volume, calculate pressure gradients across stenotic valves and
measure valve areas.
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Short Axis View Through the left Ventricle.

Myocardial Viability



Having accurate viability information allows one to determine if the patient will
benefit from a revascularization procedure following a myocardial infarction.
Stress echocardiography, PET imaging and SPECT imaging have been used
assess myocardial viability, but all three techniques have technical short-
comings. Now using the technique of assessing myocardial delayed
enhancement on MRI, one can easily see and quantify the size, location and
transmural extent of a patient’s infarct. In comparison to SPECT and PET
imaging, MRI is much more likely to demonstrate infarcts,. Studies have
shown that these areas of delayed enhancement exactly correlate with the
infarcted region seen on pathologic slidess;. Other studies have shown that if the
transmural extent of the infarct (region of enhancement on MRI) is less than 50%
of the wall thickness, there will be improved contractility in that segment following
revascularization,.

The imaging sequence used in the viability exam has also been shown to be very
accurate in assessing for intra-cardiac thrombi. In a recent study, MRI
outperformed transesophageal echocardiography in identifying intra-cardiac
thrombi in patients following myocardial infarctions.
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Area of transmural delayed enhancement corresponding to an anterior wall
infarct. Dark area within the region of enhancement corresponds to an area of
microvascular obstruction which has been shown to be an accurate prognostic
risk factor for future cardiac events.



Short axis view in same patient showing an anterior infarct with region of
microvascular obstruction.

Long-axis views of the left ventricle demonstrating transmural enhancement in an
anterior and apical infarct. Note the large thrombus in the apex of the ventricle
and the pericardial effusion.
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Myocardial Perfusion

Stress perfusion MRI exams allow one to evaluate for areas of myocardial
ischemia during pharmacologic stress. In this study, patients are administered
adenosine and multiple short axis views of the heart are obtained during the
administration of gadolinium contrast. Ischemic areas show up as areas of
delayed and diminished enhancement. The MRI stress perfusion exam has
been shown to be more accurate than nuclear SPECT examsg 7.

Multislice stress perfusion images, taken from a cine sequence, show a dark
area in the inferior wall at the apex and midventricular level corresponding to a
region of ischemia. Viewing the dynamic cine images makes detecting these
areas delayed and diminished enhancement much easier.
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The MRI exam is tailored to answer pertinent clinical questions. The basic exam
is the functional study that provides information regarding chamber size, ejection
fraction and valve function. Viability and stress-perfusion exams can be also be
performed during the same appointment. Both of those studies require the
administration of gadolinium contrast. The stress-perfusion exam also requires
IV administration of adenosine. Those patients receiving adenosine will be
screened for contraindications by our staff and have continuous EKG, BP and
pulse-oximetry monitoring during the exam.



The cardiac MRI report is generated using General Electric’c s Repor t
software package. This allows radiologists to rapidly review the images on a
dedicated workstation and produce a one-page comprehensive report. The
standard report includes all cardiac chamber measurements, stroke volume,

ejection fraction, qualitative evaluation of regional wall motion and valve function.

If stenotic or regurgitant valves are found, regurgitant fractions and valve areas
will be calculated. Results of the viability and stress-perfusion exams are
reported using easy-to-read bulls-eye plots. An example of a comprehensive
cardiac report is included in this pamphlet. This comprehensive cardiac
evaluation performed in one patient appointment provides more
information than echocardiography, stress nuclear imaging, and PET
imaging combined.
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Example of a comprehensive cardiac report on a patient with a large anterior and
apical infarct with an apical thrombus.
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r Impression
Dilate LV and LA. Ejection fraction is 31% with regional wall motion abnormalities.
Akinetic apex with large LV thrombus.
Study date Tan 15, 2003 First pass imaging during adenosine .infusion shows no r_eversable ischemia. )
Subendocardial infarcts are present in the septum, anterior wall and anter-lateral wall in the
mid-ventricle. Transmural infarcts are present in the entire apex.
Moderate size pericardial effusion.
Left Ventricle
Ant. Sep. Wall Thickness 1.6 cm (0.7-1.2)
Post. Lat. Wall Thickness 12cm
End-Diastolic Dimension 53 cm (3.7-5.3)
L LV End-Diastolic Volume 210 ml
; \ LV End-Systolic Volume 144 ml
NI LV End-Diastolic Vol Index 112.9 ml/m? (50-84)
HJ LV End-Systolic Vol Index 77.5 ml/m? (17-37)
ALC] LV Ejection Fraction 31% (50-70)
D. Stroke Volume 66 ml
’ Stroke Volume Index 35.5 ml/m? (30-65)
Heart Rate 55 bpm
‘ Cardiac Output 3.6 /min
Cardiac Index 2 V/min/m? (2.6-4.2)
) Right Ventricle
N Function ) Right Ventricular Major Axis 9.1 cm (6.5-9.5)
4 \ Right Ventricular Minor Axis 4.1 cm (2.2-4.4)
NI RV Major Axis Index 4.9 cm/m? (3.8-5.3)
- <50%[] RV Minor Axis Index 2.2 em/m? (1-2.8)
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Other
Left Atrial Dimension 4.4 cm (1.9-4)
" Aortic Root Diameter 3.6 cm (2-3.5)
- Ascending Aorta Diameter 3.1cm (2-3.5)
Pericardium moderate
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