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Introduction Methods

MRI guided cardiac catheterization procedures offer a distinct advantage| |* A series of different hardware solutions were attempted to reduce MRI generated noise. These included: moving the position of the transmitting box
over traditional X-ray guided interventions due to an increase i1n soft tissue relative to the MRI bore, changing the gain on the input channels, and tuning the resistance to ground of the right leg electrode.

contrast and reduced patient exposure to ionizing radiation'. However, due
to a hostile electromagnetic environment created by the rapid switching of| |* A series of sequences common during cardiovascular interventions were recorded to evaluate the noise induced on the ECG. These included: Real-Time,
magnetic gradients, hemodynamic signals are difficult to monitor and Cardiac Cine, 3D Radial Whole Heart, HASTE, Flow, FLASH, and Cardiac Function sequences.

record accurately.
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Figure 9. Gradient signals used by the different MRI sequences. Temporal positioning of spikes and rapid changes % 05 1 o 15 2 % os 1 N 15 2 9% 05 i o 15 2 7% 05 i o 15 2
. . . . . . . I Ime (8 ime (s ime (s
, . on the gradient signals correlate strongly with the temporal position of noise induced on the ECG signals. The F 12, Filtered " F S Adantive filteri fhoctive i , o f Real
Control/Monito rng Room magnitude of the induced noise makes identification of the QRS complex for triggering and heart rate monitoring lsure 1e. 1 tere Sequences trom Tisure o. aptive filtering was eflective in removing no1se 1rom mogt sequences (Real-
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' gradients (3D Radial Whole Heart Scan).
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Lo Conclusions and Future Work
SBTQPS Attenuator ?ggoﬂ}u&aﬁor PWM & Adaptive Fiber RX
SENSIS (PP =100 k) LED Driver Filtering * Hardware setup for initial measurement of noisy ECG signals was improved with higher resistance to ground and longer leads to keep transmitting

components away form MRI bore.
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*Because of the noise amplitude change when the gain changed, it was evident that the gradients were primarily inducing noise on the inputs, making the
noise a filtering issue rather than a shielding 1ssue.
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* Amount of noise generated by different sequences was examined, with the 3D Radial Whole Heart Scan inducing the most noise according to SNR.
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* Real-Time sequence noise was successtully reduced to allow for reliable recognition of QRS complex.

*Future studies will compare induced noise across patients and implement the hardware setup at a second testing site.
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Figure 3. MRI/X-Ray room components were contained in a transmitting box that digitized the signal and sent it by ACknO » V led g ements

fiber optic cable to a receiving box in the control room. Analog adaptively filtered signals were sent back from

Labview to the Siemens SENSIS in the MRI room, which is a standard set of equipment for hemodynamic display | | 1 anks to SPIS for their support during the summer. Also, thanks to the Lederman group for MRI assistance and setup. This work was supported by the
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