Anatomical and Functional Correlates of Voice Quality
in Tracheoesophageal Speech

*tCorina J. van As-Brooks;tfFrans J.M. Hilgers,
tFlorien J. Koopmans-van Beinum, arilouis C.W. Pols

Amsterdam, The Netherlands

Summary: The purpose of the current study was to assess the anatomic and
functional correlates of voice quality in tracheoesophageal speech, with dy-
namic imaging studies of the neoglottis. Videofluoroscopy (providing a lateral
view), digital high-speed endoscopy (providing a “birds-eye” view), and their
relationships with perceptual evaluations of voice quality were investigated.
Several significant relationships were found. Imaging with videofluoroscopy
revealed that the following anatomic and functional parameters (established
during phonation) are related to voice qualipresence of a neoglottic bar
regurgitation of barium tonicity of the neoglottisand minimal neoglottic
distance Furthermore, théndex of the increase of the maximal subneoglot-
tic distance from rest to phonaticalso showed a significant relationship with
voice quality. Imaging with digital high-speed endoscopy revealed features
relevant to voice quality, includingmount of saliva, visibility of the origin

of the neoglottis, shape of the neogloti@)d regularity of the vibration
Knowledge of the anatomic and functional correlates of tracheoesophageal
voice quality provides prerequisite information for future (phono-) surgical and/
or clinical improvements to the voice quality of postlaryngectomy (prosthetic)
voice production.
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investigated the relationship between the neoglot- between anatomic and functional neoglottic charac-
tis and the quality of TE speech (judgment of phona- teristics, as visualized with VF and HS endoscopy,
tory skills, additional factors, and general judgment and the quality of the TE voice.

resulting in a combined judgment as good, moderate,

or poor). They found that spasm, hypertonicity, and PATIENTS AND METHODS
hypopharyngeal stricture were associated with both pgtients

esophageal and TE speech failures. They also estab- Tne patient group consisted of 46 patiehksow-
lished that laryngectomized patients who underwent ever, for various reasons, some patients participated
primary myotomy and neurectomy were most suc- only in one or some parts of the study. For investiga-
cessful in obtaining good TE speech, whereas thosetion of the relationships of the neoglottic characteris-
patients who did not undergo an additional surgical tics with TE voice quality, data of 38 patients were
procedure showed the most speech failures. available to study the relationships between VF and

Digital high-speed (HS) endoscopy is at present TE voice quality, and data of 38 patients were avail-
only used by physicians as a research tool, althoughable to study the relationships between HS endos-
developments for clinical implementation are ongo- copy and TE voice quality.
ing and promising. With HS endoscopy, which in Al patients used TE speech by means of an in-
contrast to stroboscopy is independent of the funda-dwelling voice prosthesi¥ They were selected
mental frequency of the sound source, it is possible from a group of 173 patients that were in follow-
to obtain images of the vibrating neoglottis from up at The Netherlands Cancer Institute. To obtain a
above (birds-eye view). The recordings have beenselection that encounters all varieties present in the
shown to give valuable information in addition to patient population, female patients and patients after
the information obtained by videofluoroscopyan pharyngeal reconstruction also were included. An
As et af has described the use of HS endoscopy by overview of the patient characteristics is given in
physicians as a tool to study the vibratory behavior Table 1
of the neoglottis. Results of that study showed large

L . . Methods
variability in several anatomic and functional char- . . .
acteristics of the neoglottis, such as the shape of the The auditory perceptual ratings we used in the

. ' N current study consist of an overall judgment of

neoglottis, and the regularity and localization of

. . voice quality good, reasonable, poprand more
the vibration. Before the work of van As et‘aho specific judgments of 17 bipolar semantic scales by

studies were performed with HS imaging to study 4 'yained speech-language pathologists (SLPs). The
characteristics of the neoglottis. Therefore, the ana-g.gles are judged on a 7-point scale, in which 1
tomic and functional characteristics of the neoglottis represents the negative and 7 the positive scale end.
during speech with HS imaging and their relation- e 4ditory perceptual scales and the methods we
ships with voice quality of TE speech remain t0 sed have been previously descriBedhe scales
be studied. Lundstro and Hammarbefgstudied  sglected for investigating the relationships with
one aspect of intelligibility (the voiced-voiceless npegglottic characteristics have been shown to have
distinction) in one esophageal and one TE speaker.gyfficient interrater reliability and agreement
They concluded that the HS recordings together with \when judged by trained expert raters. The selected
the simultaneously recorded voice signal give an- semantic scales are as followseviant—norma,
swers to important questions about the function of ynpleasant—pleasaht ugly—beautiful, noise—no
the pharyngoesophageal (PE) segment (a synonynhoise¢, monotonous—melodiotjs expressionless—
for neoglottis). expressive weak—powerfat, unsteady—steady
With HS endoscopy as new and still developing, jerking—fluent, slow—quick?, low—highf, deep-
the need for investigation of possible relationships shrill,  bubbly—not  bubbH, breathy—not
between observations made with this new imaging breathy*, hypertonic—not hypertont&, hypo-
method and voice quality is evident. Therefore, in tonic—not hypotonit*, and unintelligible—intelligi-
the current study, we investigated the relationships ble*. The first three scales are general and
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