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Introduction
Visualization of fibrosis is important since it aids in diagnosis, treatment and prognosis. MRI is being established as the reference method for detection of fibrosis, myocardial infarction and quantification of left ventricular mass (LVM) both in the clinical setting and in clinical trials. The percentage of infarcted myocardium of the left ventricle is increasingly being used in clinical reports as well as preclinical and clinical trials. Delineation of fibrosis is carried out in delayed enhancement images where normal myocardium is black and fibrosis is white (Figure 1). Quantification of total left ventricular mass (LVM) can be carried out by delineating endo- and epicardium in steady state free precession (ssfp) cine images, but also in the delayed enhancement images. However, the DE sequence differ from the ssfp, which makes it possible that the quantification of volumes (e.g. LVM) may differ. It is important that the two different image sequences are comparable for determination of total amount of myocardium in order to express fibrosis as a percentage of total myocardium. This is of specific importance in patients with congenital heart disease because differentiation between myocardium and other structures such as connective tissue, scar, fibrosis and implanted structures may be difficult. To be able to use both balanced sequences and delayed enhancement images for determination of total amount of myocardium would therefore be beneficial.[image: A12968_2008_Article_218_Fig1_HTML.jpg]
Figure 1The global hyperenhanced region assessed by ex vivo DE-MRI is consistently larger than infarct size determined by TTC in the acute phase of reperfused ischemic myocardial injury. Thus, DE-MRI may overestimate myocardial infarct size in the acute phase.





Purpose
The aim of the present study was to assess the agreement of determination of left ventricular mass between cine images acquired with ssfp and delayed enhancement images, and to see if they may be used interchangeably.

Methods
Cine ssfp and delayed enhancement images were aquired in 31 patients; 10 with no signs of fibrosis, 10 with ischemic heart disease and subendocardial fibrosis typical of infarction and 11 children with congenital heart disease but without signs of fibrosis in the left ventricle. Endo- and epicardium of the left ventricle was outlined in the ssfp images as well as the delayed contrast enhancement images.

Results
Myocardial mass measured with ssfp images (126 ± 43 g, range 53–220 g) was significantly higher compared to delayed enhancement images (117 ± 44 g, range 42–201 g, p < 0.0001). Balanced cine images yielded 7,7% higher values of LV mass. The difference in LVM between ssfp and DE images remained if the 10 patients with infarcts were excluded (111 ± 38 g vs 101 ± 41 g respectively, p < 0.0001). The difference in LVM for the two image sequences was 6,3%.

Conclusion
Left ventricular mass is larger when measured with ssfp cine sequences than with DE sequences. Thus, the proportion of fibrosis of the LVM will differ by 6–8% depending if ssfp images or DE images are used to determine LVM. Therefore, a consensus statement regarding what sequences to be used, when determining the percentage of infarcted myocardium, is needed.
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