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Purpose

Many clinicians consider MRI the imaging test of choice for
quantifying left ventricular (LV) end-diastolic volume, end-
systolic volume, stroke volume (SV) and ejection fraction (EF).
Typically, volumes are derived by segmenting the LV endocardial
border on serial short axis images.

However, this method presents several clinical challenges.
First, as the endocardial contours are of low spatial frequency,
papillary muscles and trabeculations are often included in
the ventricular cavity. Second, it is difficult to determine
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the precise position of the LV base due to poor spatial resolution in this dimension
(spatial resolution is equal to slice thickness, which is typically around 8 mm).
Third, if segmentation is performed manually, the number and location of the
endocardial borders is subjective.

The purpose of this study was to assess whether commercially available software
could provide more accurate and more reproducible quantification of LV volumes
and ejection fraction.

Methods

We retrospectively analyzed 20 cardiac MRI studies in patients without valvular
disease, performed on a GE Healthcare Signa®1.5T HDx scanner. All MRI studies
included a series of contiguous, prospectively ECG gated short-axis cines through
the left ventricle and a 2-chamber long-axis cine (FIESTA pulse sequence:
TR/TE,3.1/1.4, BW=125, matrix=192x160 FOV=35-38, views-per-segment=24,

20 reconstructed phases per cardiac cycle). Prospectively ECG gated phase
contrast images of the aorta were acquired at the aortic root 1-2 cm distal

to the aortic valve (TR/TE, 7.2/2.9, BW=31, matrix= 256x128, field-of-view=35-40,
views per segment=8, 30 reconstructed phases per cardiac cycle).

LV volumes and ejection fraction were derived using two distinct methodologies.
Method 1 (Manual): The subendocardial contours were drawn manually at end-
diastole and at end-systole. The cardiac base was determined subjectively, as

the most basal slice where myocardial tissue comprised more than 50 percent

of the circumference of the blood pool. Method 2 (Semi-automated): LV volumes
were determined using the semi-automated analysis in ReportCARD 3.0" from

GE Healthcare. The ReportCARD software produces endocardial borders with high
spatial frequency, thereby excluding papillary muscles and trabeculations from
the LV cavity. It also determines the basal and apical extent of the LV on short axis
images, based on user input of these locations on a 2-chamber long-axis cine.

Stroke volumes were calculated using these two methodologies and compared
to the aortic flow as assessed from the phase-contrast images. In patients
without valvular disease, the LV SV should equal the aortic flow.

Results

The difference between LV SV and aortic flow was 10 + 15 ml using manual traces
and 0 + 10 ml using the semi-automated method of ReportCARD (mean + standard
deviation; p<0.02). The difference between LV SV and aortic flow for each method

was determined (Figure 1). The average EF was 56 + 11 percent using the manual

method and 66 + 12 percent using the semi-automated method of ReportCard

(P <0.01) (Figure 2).

Conclusion

The semi-automated method of ReportCARD gives a more accurate measurement
of SV, based on better concordance of SV with aortic flow. This is most likely because
of more accurate endocardial segmentation and better assessment of the precise
location of the LV base. The semi-automated method also yields higher EFs,
indicating that manual tracing underestimates the true EF. m
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