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Significance of combined use of fiberscopy and
fluorovideoradiography in cleft palate speech

Nobuhiko Isshiki and Michio Kawano*

Cleft palate speech is usually considered to consist of two
factors : velopharyngeal incompetence and articulatory disorders.
As to the former, a number of disagnostic means are now
available. Among those, velopharyngofiberscopy seems to be most
popular and clinically significant.

On the other hand, as to the faulty articulations which are
specific for cleft palate are mostly assessed on the auditory
impression by experienced speech therapist. This rather
subjective approach to the complicated problem of faulty
articulation sometime has led to a confusion in terminology and
understanding the underlying mechanism for the faulty
articulation.

Taking glottal stop and omission for instance, there seems
to be no unanimously accepted criteria to judge whether a given
speech sound is glottal stop or omission. The terminology
"pharyngeal fricative" has been used to designate faulty
fricative sound, of which the articulatory place is assumed to be
in the pharyngeal region on the basis of sound impression without
objective finding.

Our recent study showed that this kind of approach on the
basis of auditory judgement can sometimes be quite misleading;
What was considered as pharyngeal fricative was found to be
laryngeal fricative by the combined use of fiberscopy and
fluorovideoradiography. These diagnostic means are further
capable of disclosing: a) exact site of articulation b)
interaction between articulatory movement, especially of the
tongue, and the velopharyngeal function.

This paper describes two advantageous aspects with the
combined use of fiberscopy and fluorovideoscopy.

Method and Material

Fiberscopy:

A flexible fiberscope 4mm in external diameter is inserted
through the nostril to observe the velopharyngeal dynamic
movement during articulation. The picture is recorded on
videotape so as to permit later repeated observation and analysis
(Fig. 1).
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Fig. 1l.: A flexible fiberscope 4 mm in external diameter
is inserted through the nostril for examining the

velopharyngeal function. The picture is recorded
on videotape.

Fig. 2.: Fluorovideoradiography is carried out in two
directions; dorsoventral direction for viewing the
lateral wall movement, lateral direction for wvelar
and lingual movement.



Fluorovideoradiography:

Radiopaque substance is instilled through the nostril and
from the mouth to coat the velopharynx and the vocal tract.
Fluorovideoradiography is performed during utterance of selected
words or passage in two directions; dorso-ventral and lateral.
The speech is simultaneously recorded on videotape (Fig. 2).

1. Locating the exact place for faulty articulation.

A patient with operated cleft palate had an apparent faulty
articulation of /S/ sonds. He could produce them with the mouth
open (Fig. 3). At first, we thought it must be pharyngeal
fricative. A thorough fiberscopic examination showed that the
site of articulation was at the larynx especially at the narrow
space between the epiglottis and the arytenoid region (Fig. 4).
Fluorovideoradiography further corroborated that the articulatory
site was not in the pharynx but at the airway in the larynx (Fig.
5}.

2. Detection of the coarticulatory relation among the tongue,
velopharynx and larynx (Fig. 6).

Under fluorovideoradiography, the above-mentioned patient
received speech therapy to correct the laryngeal fricative with
the following instructions;

a) produce /s/ sound with whisper,
b) try to thrust the tongue anteriorly under the visual guidance
of the fluorovideoscopy.

What was extremely interesting in this patient was that the
velopharynx started closing on production/s/ when it was produced
at the correct site between the tip of the tongue and the tooth.
This is an example of improved velophayrngeal function
spontaneously obtained by correcting faulty articulation.

We have experienced a number of cases where incompetent
velopharynx becomes competent auditorily as well as visually on
the videoscreen, as soon as faulty manner of articulation is
corrected. Fig. 7 illustrates velopharyngeal imcompetence for
faulty /s/, which was corrected with the use of whispered voice,
with attendant velopharyngeal competence (Fig. 8).

Fluorovideoradiography can demonstrate the process in which
the faulty articulatory movement is being corrected in response
to a certain instruction for articulation,i,g., whisper. This
information is of critical imprtance in studying how a certain
speech theraphy works on articulation. Furthermore, it helps
patient learn a correct articulation through the visual feed-back
system,

In short, fluorovideoscopy together with fiberscopy
contributes greatly to make speech therapy for cleft palate
speech more effective. Fiberscopy alone, though quite useful for
diagnosing velopharyngeal function, can not provide any



fig. 3.: A patient with repaired cleft produces /s/ with
the mouth open and the tongue pressed down.

Fiberscopic examination revealed velopharyngeal
opening, and the site of fricative sound
production to be at the larynx. The arytenoids are
pulled anterocranial direction toward the
epiglottis, covering the vocal cords during
production of /su/.




Fig.HS.} Fluorov1deorad10graphy reveals velopharyngeal
incompetence and abnormal approximation of the
epiglottis and arvtenoids.

Fig. 6.: After speech therapy for laryngeal fricat%ve, the
vocal cords became visible during production of
/su/.



Fig. 7.: Velopharyngeal incompetence during production of
il

Fig.8.: Velopharyngeal competence during production of
/ i/, after speech therapy. Note the change in
position of the tongue and the mouth opening.



information as to the coarticulatory relation with the other
articulatory organs.

Fluorovideoscopy should be carrried out most carefully not
to exceed the safety dosis of radiation. The X-ray exposure and
indication for this examination should be strictly limited after
thorough examination of the condition of the-patient and the
necessity of the test.

Conclusion

Combined use of fiberscopy and fluorovideoscopy can provide
various useful information as to a) exact place of the faulty
articulation, b) detailed pattern of inconsistent velopharyngeal
functlon, c) the process of changing articulatory movement which
is induced by speech therapy, and d) relation between
velopharyngeal function and faulty articulation.

All the above information greaty facilitates speech therapy
for cleft palate speech. It should be done with utmost care,
though, due to possible adverse effects of radiation.
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