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Introduction: Sharpness of lateral peaks is a visually helpful clinical feature in high-speed videokymographic (VKG) 
images indicating vertical phase differences and mucosal waves on the vibrating vocal folds and giving insights into the 
health and pliability of vocal fold mucosa. Sharp lateral peaks indicate that the mucosa is pliable whereas rounded peaks 
indicate the mucosa is stiff. This study aims at investigating parameters that can be helpful in objectively quantifying the 
lateral peak sharpness from the VKG images.

Method: Forty-five clinical VKG images with different degrees of sharpness of lateral peaks were independently evaluated 
visually by three raters. The ratings were compared to parameters obtained by automatic image analysis of the vocal 
fold contours: Open Time Percentage Quotients (OTQ) and Plateau Quotients (PQ). The OTQ parameters were derived 
as fractions of the period during which the vocal fold displacement exceeds a predetermined percentage of the vibratory 
amplitude. The PQ parameters were derived similarly but as a fraction of the open phase instead of a period.

Results: The best correspondence between the visual ratings and the automatically derived quotients were found for 
the OTQ and PQ parameters derived at 95% and 80% of the amplitude, named OTQ95, PQ95, OTQ80 and PQ80. Their 
Spearman’s rank correlation coefficients were in the range of 0.73 to 0.77 (P < 0.001) indicating strong relationships with 
the visual ratings. The strengths of these correlations were similar to those found from inter-rater comparisons of visual 
evaluations of peak sharpness.

Conclusion: The Open time percentage and Plateau quotients at 95% and 80% of the amplitude stood out as the possible 
candidates for capturing the sharpness of the lateral peaks with their reliability comparable to that of visual ratings. These 
quotients provide the means to quantify the properties of mucosal waves on the vocal folds.
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Objective: Phonation can be highly variable across the voice range, which poses a challenge when we try to analyze 
voices in a representative way. To cope with this inherent variability, we demonstrate a tool that automatically identifies 
different regimes of phonation.

Methods/Design: FonaDyn displays in real time how the electroglottographic (EGG) waveshape varies across the voice 
range. It produces colour maps over fo and SPL of the contact quotient, the contacting speed, and several other metrics. 
In addition, the system ‘learns’ and automatically categorizes incoming or recorded EGG pulses on the fly. Several modes 
of visual feedback of the EGG pulse shape are given, including a multicolored VRP-like plot from soft-to-loud and low-
to-high. For research work, all outputs of FonaDyn can be exported to files of text tables, images or multichannel time-
series. Technically, the categorization is based on data-driven statistical clustering of spectral features of every EGG cycle, 
normalized in both duration and amplitude.
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By training FonaDyn on different signals, the user can explore the effect of arbitrary conditions on vocal fold contact; for 
example, changing vocal register, the acoustic load (semi-occlusion or vowel), or the volitional posturing of the larynx or 
of the respiratory system. The classification feature facilitates comparisons pre-post intervention or inter-subject. Also, the 
system tracks the instability of phonation, so as to identify phonatory incidents such as voice breaks. The software, called 
FonaDyn, runs on Windows, MacOS and Linux and is available for free in the public domain. The required hardware is an 
electroglottograph, a good microphone, a high-end audio interface, and a fast computer.

Results/Conclusions: Does it work? Please come and try it, electrodes on, and see for yourself. We are eager to discuss 
how this approach might be of interest to voice teachers, clinicians and scientists.

Reference: Ternström, S., Johansson, D., & Selamtzis, A. (2018). FonaDyn - A system for real-time analysis of the 
electroglottogram, over the voice range. SoftwareX, 7, 74–80. http://doi.org/10.1016/j.softx.2018.03.002.

Listening to the voice is essential for diagnosis!
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Hearing a voice disorder is the most valuable tool available to the laryngologist/phoniatrist/voice therapist and yet listening 
remains the most underutilized test in laryngology. Vocal capabilities consists of identifying the comfortable speaking 
pitch, maximum phonation time, highest and lowest pitch while noting the quality of voice production. Loud and soft 
voice production at low pitch and repeating at high pitch will elicit audible vocal cues revealing vibratory impairment, also 
suggesting the pitch and volume at which to record the stroboscopic examination.

Objective 1: The participant will learn how Signal and Noise are the components of sound production important to the 
diagnostician.

Objective 2: The participant will learn to hear and describe the sounds of the two major types of hoarseness - air leak and 
diplophonia.

Objective 3: The participant will learn a visual technique for diagramming vocal disorders.

Objective 4: The participant will learn techniques for eliciting hoarseness, choosing a pitch, recording and then correlating 
the source of the sound impairment with the stroboscopic examination.

The participant will listen to audio recordings, making a prediction about the pathology that will be visualized. The 
stroboscopic examination will be viewed for comparison with the prediction. By the end of the workshop, the participant 
should be forming a more accurate differential diagnosis after listening to an impaired voice.

Each type of vocal cord vibratory impairment generates a specific pattern on this type of vocal capabilities pattern matching 
elicitation - a vocal signature. For example, weakness of the vocal cords will be exacerbated at low pitch and low-volume 
sound production. Vocal cord swellings such as nodules, polyps and hemorrhage will most significantly impair vocal cord 
vibration at high pitch and low-volume.
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Voice is vibration and the more elastic the system is, the better the sound and the greater the projection. Do we have 
efficient therapies that generate elasticity? We know that it is not simply enough to tell a patient to relax or to remove the 
stiffness to make the system more elastic.


