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Purpose / Introduction

Delay Enhancement - Magnetic Resonance Imaging (DE-MRI) can be considered as the gold standard for the
assessment of myocardial viability after myocardial infarction (Ml). Around the infarcted areas that appear with hyper-
enhanced signal, there is a peri-infarct border zone that may be an important arrhythmogenic substrate. The extent of
this area is an independent predictor of post-MI mortality (1). However, it is difficult to separate peri-infarct border
zones from infarct core or normal areas, because of their intermediate signal intensity. We propose a hew automatic
approach to detect this area, based on a modified Gaussian Mixture Model (GMM) and spatial-weighted fuzzy
clustering.

Subjects and Methods

DE-MRI images were acquired with PSIR sequence 10 minutes after injection of a gadolinium-based contrast agent on
20 patients with acute MI. A series of short axis slices cover the left ventricle. Myocardial borders were manually
drawn. The myocardium area was segmented as normal and pathologic areas via a GMM. By considering all images,
the false positive pixels are eliminated thanks to 3D connectivity analysis and feature analysis. Using assumptions that
pixels of the peri-infarct area have a signal intensity intermediate between remote myocardium and infarct core, and
that their location is surrounding the infarct core, spatial fuzzy clustering allows their detection, modifying the initial
GMM (Figure 1). No reflow was defined as a dark area surrounded by Ml area. The automatic segmentation was
visually evaluated by three independent observers, by classifying the quality of the segmentation from 1 (very poor
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Figure 1: Signal histogram with the cluster of the myocardium area by a
modified Gaussian mixture moded {in a case without no-reflow area).

segmentation) to 5 (perfect).

Results

Figure 2 : Examplas of the automatic segmentation of the myocardial
areas. Infarct core in red, peri-infarct area in yellow and no-reflow
areain green.

Figure 2 show examples of segmentation. The overall scores of the visual evaluation are high (table 1), validating the
robustness of our method. However the score for the peri-infarct area is the smallest, perhaps because the gray-zone
is also very hard to be seen by the human eye.

Table 1: Visual evaluation results
‘Infarct core ‘Peri-infarct area ‘No-reflow area
Mean 14.69 14.35 4.72
|Standard deviation [0.69 0.81 0.86
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Discussion/Conclusion

This paper presents a promising contribution for automatic segmentation of infarct area, and particularly for the
detection of the peri-infarct border zone. Compared with previous publications (1-3), our main contributions consist in
the 3D connectivity analysis, the use of a priori information concerning the area shapes and the spatial fuzzy clustering
to define the pixels of the peri-infarct areas.
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