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Development of New System Using Bi-directional Voice Communication in the MRI
Noise Environment
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[Abstract]

It is difficult to recognize the patient’s voice via ordinary microphones in the operation room during MRI scanning due
to the generated noise. It totally interrupts the voice communication between MRI operator and the patient. Today, we
have developed the bi-directional voice communication system with the noise reduction feature against MRI generated
noise. This study reports the usability of this newly developed bi-directional voice communication system between
MRI operator and the patient by monitoring the patient’s condition via voice for safe scanning operation. Specialized
components of this system (soundproof headphones, and optical microphone pads activated by neck vertebrae
conduction) were used for the testing environment. At maximum, the equivalent continuous A-weighted sound pressure
Level (Laeq) Was reduced to 27.6 dB by soundproof headphones, and was reduced to 23.3 dB by optical microphone
pads activated by neck vertebrae conduction. We have evaluated the effectiveness of bi-directional communication
between patients and the MRI operator by giving questionnaires to 60 patients, who agreed with this study purpose.
According to the results collected from the patients, the evaluation point (EP) of new system was significantly higher for
the noise tolerance level, compared to the point of current system (new: 3.27 EP, current: 2.43 EP by 4-point LICKERT
scale, P<0.01). Regarding to the evaluation of the insecure feeling level, new system was significantly lower, compared to
current system (new: 3.60 EP, current: 2.73 EP by 4-point LICKERT, P<0.01).
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Fig.2 Principles of the optical microphone.

Fig.1 The schematic diagram of new MRI system
using bi-directional voice communication.
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Fig.3 Experimental set-up for acoustic noise measurement.
(a) Soundproof (-).
(b) Soundproof headphones.
(c) Optical microphone pads activated by neck vertebrae
conduction.
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Table MR imaging parameters.

SE FSE FIESTA EPIDWI TOF SPGR FSPGR

TR (ms) 580 6000 1.5 8000 30 8

TE (ms) 11 109.5 28 94.8 6.8 28

FA (deg) 90 90 65 90 20 12

FOV (cm) 2 2 18 24 20 24

slice thickness (mm) 6 6 0.8 6 12 0.8

matrix 320%256 512%256 384 %256 160 x 192 320x224 512%256

number of slice 22 22 32 22 104 248
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