Post-exercise ischemic memory detected by Velocity Vector Imaging is
an useful marker for angina pectoris: New marker of induced ischemia

Koji Kurosawa, Hiroyuki Watanabe, Nobuo Iguchi, Masaru Aikawa, Hirotsugu Mihara,
Kanki Inoue, Itaru Takamisawa, Atsushi Seki, Tetsuya Tobaru, Masatoshi Nagayama,
Ryuta Asano, Morimasa Takayama, Jun Umemura, Tetsuya Sumiyoshi

Department of Cardiology, Sakakibara Heart Institute, Fuchu, Japan

Background: Post-exercise ischemic memory (PIM) has been reported as a new marker of
wall motion abnormality induced by ischemia. Recently, Velocity Vector Imaging (VVI) has
been developed to visualize regional wall motion abnormality frame by frame as amount of
arrows based on vector detected by tissue tracking technique; this technique has a potential
to visualize PIM. Thus, the purpose of this study was to test the hypothesis that PIM
detected by VVI could be an objective marker for ischemia compared with exercise
201-Thallium scintigraphy (SPECT).

Methods: We studied consecutive 102 patients who planned SPECT for diagnosis of angina
pectoris.  Echocardiography was digitally stored by transthoracic echocardiography
(Acuson Sequoia 512, 4V1c probe, Siemens) in a short-axis view for subsequent off-line VVI
analysis before and after 15 minutes of exercise for SPECT. PIM segments were
diagnosed as regions with newly induced abnormal arrows after exercise, normal arrows
have outward direction and abnormal arrows have inward direction at around the timing of
mitral valve opening. Then, we compared VVI results with ischemic region by SPECT.

Results: Echocardiography suitable for VVI analysis was recorded in 78 of 83 patients
without atrial fibrillation and old myocardial infarction (feasibility 86.7%, male 47, female 31,
mean age 6610 years). SPECT revealed 25 patients had induced ischemia, while VVI
revealed 22 patients had PIM. Compared with SPECT, VVI can detect inducible ischemia at
a sensitivity of 76% and specificity of 94%.

Conclusion: Regional diastolic wall motion abnormality after induced ischemia can be
successfully detected by VVI imaging. This is a new and powerful objective technique to
detect angina pectoris, noninvasively.
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