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Abstract
The vocal fold (VF) mucosal wave pattern during register change was assessed by videokymography (VKG). Various patterns were observed. VKG proved to be a suitable method
to observe rapid mucosal wave changes during register transition.
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Introduction
Manuel Garcia [1] described vocal registers as a series of consecutive and homogeneous
tones going from low to high, and vice versa, produced by the same mechanical principle.
However, until now no consensus about the nature of these mechanical principles and
the number of registers existed. Some authors recognize two basic registers: the chest
register and the falsetto register. Ferranti addresses this topic broadly [2]. The aim of this
paper, however, is not to address the controversy about registers, but to explore how
VKG contributes to examining the vibratory pattern of the VF mucosa in a glissando.
Materials and methods
To accomplish this goal we employed the latest generation of the VKG produced by Cymo
(Groningen, The Netherlands). This system enables one-line examination of the recorded
images with a frequency of 7200 lines/sec [3]. This speed is fast enough to document the
changes of the vibratory pattern of the VF mucosa in register change contained in a glissando. See Chapter 11 in Volume I for more details about VKG.
Glissandos were produced by young adult males and females (ages 18-25), with and
without singing experience. To capture the images we used a transoral rigid endoscope
(8706CA Karl Storz-Hopkins) attached to the Cymo system (Figure 1). The advantage
of this system over the videostroboscopy is that the registration is real time, so rapid
changes can be observed, and is not influenced by frequency and intensity perturbations. Based on these recordings, we were able to obtain various patterns of mucosal
wave demonstrated below.
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Figure 1. The videokymograph set up in the phoniatric practice.
Results
Figure 2 shows the mucosal wave pattern of the chest and falsetto register in a female
voice. Compared with the falsetto voice, the chest voice is characterized by a large amplitude of the VF mucosal wave. The contact of the mucosa is more ample and longer. This
example demonstrates the possibility of complete glottal closure in the falsetto register,
which is denied by several authors. These characteristics are similar in the male voice.

Figure 2. The VF mucosal wave in female chest (left) and falsetto (right) register.
Various VF mucosal wave changes during glissandos can be observed:
•
•
•
•

Figure 3 shows a high to low glissando of a female voice. There is a smooth transition of the mucosal wave from the falsetto to the chest register.
In Figure 4, the register transition in a high to low glissando of a male voice is
demonstrated. In this case, the transition is characterized by an irregular pattern of the mucosal wave regarding frequency, waveform, and contact.
In Figure 5, there is a smooth transition from the chest to the falsetto register,
but there is loss of contact of the VF mucosa.
Loss of contact and even complete cessation of the mucosal wave may be observed during low to high register change (Figure 6).
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Figure 3. High to low glissando of a female voice.

Figure 4. Register transition in a high to low glissando of a male voice.

Figure 5. Register transition in a low to high glissando of a male voice.

Figure 6. Register transition in a low to high glissando of a male voice.
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Conclusions
These observations show various behavior of the mucosal wave during register change.
The wave pattern may change smoothly, abruptly, and irregularly. Loss of contact and
even temporarily complete cessation of the mucosal wave can be observed. While the
physiologic mechanism of register transition cannot be explained by VKG, this method
proves to be able to document rapid changes of the VF mucosal wave pattern in register
transition. The latest version of the VKG of Cymo is an easy-to-handle and relatively low
cost instrument compared to other high speed devices.
References
1.
2.

3.

Radomski, T., García, M., 2005. A Bicentenary Reflection. Australian Voice 11,
25-41.
Ferranti, T., 2004. A historical approach to training the vocal registers: can
ancient practice foster contemporary results? A Monograph Submitted to the
Graduate Faculty of the Louisiana Sate University and Agricultural and Mechanical College in partial fulfillment of the requirements for the degree of Doctor
of Musical Arts in The School of Music.
Schutte, H., Švec, J., Šram, F., 1997. Videokymography: research and clinical
issues. Logoped. Phoniatr. Vocol. 22, 152-156.

