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Cardiac Magnetic Resonance Imaging Using Multi-physiological
Intelligent Trigger System

Jinho Park, Jong-Hyun Yoon, Young-Joong Yang, Chang-Beom Ahn
Department of Electrical Engineering, Kwangwoon University, Seoul, Korea

Purpose : We proposed a multi-physiological signals based real-time intelligent triggering system(MITS) for Cardiac
MRI. Induced noise of the system was analyzed.

Materials and Methods: MITS makes cardiac MR imaging sequence synchronize to the cardiac motion using ECG,
respiratory signal and second order derivative of SPO, signal. Abnormal peaks due to arrhythmia or subject’s
motion are rejected using the average R-R intervals and R-peak values. Induced eddy currents by gradients switch-
ing in cardiac MR imaging are analyzed. The induced eddy currents were removed by hardware and software fil-
ters.

Results: Cardiac MR images that synchronized to the cardiac and respiratory motion are acquired using MITS suc-
cessfully without artifacts caused by induced eddy currents of gradient switching or subject’s motion or arrhyth-
mia. We showed that the second order derivative of the SPO, signal can be used as a complement to the ECG sig-
nals.

Conclusion: The proposed system performs cardiac and respiratory gating with multi-physiological signals in real
time. During the cardiac gating, induced noise caused by eddy currents is removed. False triggers due to subject’s
motion or arrhythmia are rejected. The cardiac MR imaging with free breathing is obtained using MITS.
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Respiratory gating
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