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Purpose / Introduction

The use of receiver endoluminal coils is an attractive solution to achieve locally high spatial resolution 

in deep regions in the body such as colon wall
1
. During the radiofrequency (RF) transmit phase, the 

receiver-coil must be detuned from the RF transmitter-coil to avoid inhomogeneity of the RF magnetic 

field in proximity and the extra noise in the image due to the mutual inductance between coils
2
. For this 

purpose, several detuning methods were proposed in literature such as active detuning based on PIN-

diode (galvanic)
3
 or optical connection

4
. Recently, Micro-Electro-Mechanical-Systems (MEMS) switch 

(GE Healthcare) was introduced
5
 to have a fast detuning and a higher SNR

6
. The purpose of this work 

was to compare the tuning/detuning characteristics of three detuning circuits and their impacts on the 

coil performances.

Subjects and Methods

An endoluminal single coil prototype was built. It is based on a rectangular tuned loop associated to a 

controllable MEMS switch. The latter is open by default, and closed by applying 82V. A DC current is 

emitted by the MRI to open the MEMS thus detune the coil during the RF emission phase. The MEMS 

detuning was compared to a previous work based on a galvanic (PIN-diode) and an optical detuning 

circuits
4
 (in the same operating conditions). First, the three coil prototypes were characterized on an 

experimental bench using a network analyzer. Reflection coefficient S11 and quality factor Q were 

measured. The switching times to tune/detune the receiver coil were also estimated (figure 1a). Coil 

prototypes were then tested at 3.0T MRI and inserted in a cylindrical phantom adapted to endoluminal 

coils with gradient echo sequence to check the tuning/detuning efficiency.
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Figure 1. Flow chart of the bench RF characterization set-up (a) and the implementation on a 3.0T MR 

system (b) of the endoluminal coil using MEMS switch. (a) A high frequency generator transmits the RF 

signal to the receiver coil through a circular wide band loop. A low frequency generator transmits the 
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control signal for driver circuit to close or open the MEMS switch to detune or not the receiver coil, 

respectively. (b) The body coil allows the transmission of the RF signal and the filter allows to separate 

the DC from the AC signals. The body coil was used as a RF transmitter and the endoluminal coil as a 

receiver using a gradient echo sequence.

Results

The switching times to tune or detune the receive coil using MEMS switch are around 1.32μs and 

6.22μs, respectively (figure 2a). The comparison between the different detuning methods is given in 

(Table 1). The SNR-isocontours of the MR image acquired with the MEMS detuning endoluminal-coil 

are uniform (figure 2b).
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Figure 2. Results of the bench (a) and imaging characterization (b). (a) Chronograms of the RF (yellow) 

and control signal of the coil (purple). (b) Axial Map of the signal-to-noise ratio obtained with the 

endoluminal receiver coil.
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Table 1. Results of bench characterization for the different detuning methods.

Discussion / Conclusion

These preliminary results show a reflection coefficient S11 close to 0 at 127.73MHz which einsures 

satisfying detuning performance. The switching times of the MEMS are faster comparing to the optical-

detuning but still slower than the galvanic-detuning. The uniformity of SNR-isocoutours of the MR 

image with no added artefacts verifies the efficiency of this detuning method. This work proves also the 

possibility to use a controllable MEMS switch to configure a single-loop coil. In further works, we will 

exploit MEMS to design multiple configuration loop coils.
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