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Introduction: Electroglottography (EGG) is an electrophysiological measurement 
of the vibration of the vocal folds during phonation. EGG is commonly applied in 
medical studies of the vocal system and for pedagogical research on singing [1, 2]. 
An EGG device measures the impedance change during vocal folds activity by 
applying a small alternating current through two electrodes on the surface of the 
neck.  
It was recently shown that dynamic MRI can visualize the vocal tract during pho-
nation [3]. To better understand the physiologic processes of singing, it would be 
desirable to combine vocal tract imaging with dynamic MRI of the lungs. For 
example, there is very limited information on whether pulmonary volume changes 
are associated with changes in laryngeal mechanisms during singing. To enable 
monitoring of glottal behavior during dynamic MRI studies, in this work an EGG 
device is modified for simultaneous EGG measurements during MR image acqui-
sitions (Fig. 1).  
 
Materials and Methods: For simultaneous MRI and EGG acquisitions, an EGG 
device (EGG-D400, Laryngograph Ltd. London) was placed outside of the Faraday 
cage of a clinical 1.5 T MRI system (Tim Symphony, Siemens). The EGG elec-
trode cables were extended and fed through a waveguide into the Faraday cage. The 
cables were surrounded by a copper-shield which was connected to the Faraday 
cage to shield off external signals. In addition, shielding was used to minimize 
radiofrequency (RF) signal interference in the EGG device, and an additional inter-
ference filter was applied to the EGG signal during post-processing.  
To assess the safety of the EGG device, safety measurements according to the 
ASTM standard [4] were performed. RF heating was tested for variable orientations 
of the EGG electrodes on a gel phantom. Electrodes were supported with a plastic 
pipe holder and the locations with maximal heating (worst case placement) were 
detected. Two optical temperature probes (Optocone AG) were attached to the 
electrodes, and two were placed at variable positions in the vicinity of the electrode 
surface (Fig. 2). A high-SAR TSE sequence of 10 min duration and 2.1 W/kg SAR 
was applied.  
After successful completion of the safety tests, EGG recording was performed in a 34y-old singer during different phonatory tasks simultaneously 
with either dynamic 3D FLASH or 2D trueFISP image acquisitions. Lung MR images were obtained using a combination of spine matrix and body 
matrix surface receive coils, and the optical temperature probes were attached to the EGG electrodes (Fig. 1). 
 
Results and Discussion: In the safety tests, no 
displacement and no significant torque was ob-
served in the electrodes. In the temperature 
measurements with the high-SAR protocol an 
increase in temperature of less than 1°C/ 0.4°C 
was measured in the phantom/in vivo. In the 
MR images a 10 mm signal void near the elec-
trodes was seen; however, the artifacts did not 
affect the lung MR images. Changes of lung 
volume during singing could be observed si-
multaneously with the EGG recording (Fig. 3). 
The tests showed safety and functionality of 
the EGG device during lung MRI. Preliminary 
results suggest that the EGG recording is pos-
sible during dynamic 2D and 3D lung MRI to 
study glottal activities. 
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Fig. 1: Experiment Setup and zoomed photograph of the EGG 
electrodes. Temperature at the electrode contact is monitored 
simultaneously.  

Fig. 2: Temperature test phantom and positioning of the tem-
perature probes. Heating is tested for various positions of 
electrodes and probes. 

Fig. 3: Distance between diaphram and top of the right lung manually obtained from 2D TrueFISP 
images. Vibration frequency is calculated from simultaneously acquired EGG data. Vocal task: 
Singing A3 and A5 notes sequentially. 
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