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Development of a Program for Laryngectomees to Acquire Esophageal Voice

Objectives

Objective 1. To analyze challenges of esophageal voice projection, formulate a hypothesis on
training to help learners become able to produce the sound “a ([A])”, evaluate the effectiveness of
such training, and clarify the process of developing the sound-producing part of the esophagus
(neoglottis) and tongue movement during the training period using an ultrasonic diagnostic system.
Objective 2. To clarify the status of the sound-producing part of the esophagus (neoglottis) and
tongue movement in esophageal voice masters when producing sounds.

Objective 3. To develop a proposed training program using behavioral science-based methods and

determine its effectiveness.

Methods
Objective 1. [Study A: Creation of a draft esophageal voice training program] I developed a
trial program based on the analysis of the esophageal vocalization method and the
morpho-functional changes caused by the surgery. [Study B: Confirmation of the physical
activity of esophageal voice masters when using esophageal voice] To clarify the physical
activity of esophageal voice masters when using esophageal voice. I measured the following items
in 5 voice trainers (trainers) using Power Lab®: 1) airflow temperature; 2) breath; and 3) muscle
activity. [Study C: Verification of the effects of the draft esophageal voice training program])
Study design: Multiple baseline design . Subjects: There were 5 learners (L). Independent variable:
I reinforced the physical activity of the learners with praise/approval when it was correct, and
corrected when it was not. Dependent variable: I evaluated the production clarity of the sound “a
([A])” on a 4-point scale (0-3), and used the total score (highest score: 15) for a set of 5 trials as a
dependent variable. Methods: I measured the sound “a ([a])” in the 5 learners, with Power Lab®
attached. I confirmed the waveforms representing the previously specified 1)-3) in real time, and
reinforced the learners’ productions. In addition to visual analysis, I performed TAU-U analysis.
[Study D. Verification of the effect of the draft Phase II esophageal vocalization training
program] Research design: Multi-layered baseline design between vocal behaviors (Step 1), AB
design (Steps 2-4). Independent variable: Differentiate and strengthen clear and fluent vocalizations
through praise and approval during training for each step, and correct the use of the body so that the
learner can vocalize correctly. Dependent variables: According to the training content of each step,
the score of 4-level evaluation of the clarity of vocalization, the ratio of vocalizations that could be
vocalized clearly to the number of vocalizations, and fluency was the vocalization time. Methods:
Subjects, Continuing with Study C, the training was to be continued until the long reading. survey
period, measurement methods, analysis, ethical procedures: Same as Phase I.  [Study E.
Visualization of esophageal speech acquisition and neoglottic maturation process, and
Acquisition process of tongue movement] Study design: Observational study using echo.

Methods: Subjects were L1 and 5 participating in study C and D. After the training in studies C and
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D, the learner was photographed for 10 seconds in B, M, and D modes at the neoglottis site by echo
once a week in principle. Four echo videos were analyzed for each subject: the first study C and D,
the original sound stability, the ability to utter "a" without holding the new glottis, and the latest.
Visual analysis and neoglottis lumen area were confirmed.

Objective 2. [Study F. Visualization of neoglottis and tongue movements during esophageal
vocalization in skilled esophageal vocalists] Study design: Observational study using echo.
Methods: Subjects were 5 trainees. Methods: Individual dates and times were set. Methods of
filming and research were the same as in study E.

Objective 3. [Study G. Creation of a draft teaching technique program for instructors of
esophageal vocalization and assessment of its effectiveness] Based on the results of the
preliminary research, I constructed a teaching techniques program and confirmed the validity of the

content by experts.

Resalts

Objective 1.[Study A: Creation of a draft esophageal voice training program] I created a draft
program, consisting of <Phase I: learning (Step 1: swallowing air; Step 2: discharging air; and Step
3: generating raw sound) > and <Phase II: self-management (Step 1: articulating; Step 2: extending
vocal sounds; Step 3: controlling breathing; and Step 4: reading long passages aloud)>. [Study B:
Confirmation of the physical activity of esophageal voice masters when using esophageal
voice] When using esophageal voice, all trainers contracted their abdomen and chest to discharge
air, and the preoral airflow temperature increased in 4. The airflow temperature under the nostrils
decreased due to air suction during utterance in 3. [Study C: Verification of the effects of the
draft esophageal voice training program] After Step 1, a score of 15 was achieved for
production with/without neoglottal compression in 8-45/7-64 sessions. The TAU value ranged from
0.6 to 1, with p<0.05. [Study D. Verification of the effect of the draft Phase II esophageal
vocalization training program] 1In Step 1, 15 points were obtained in each group from 4 to 136S
after the introduction of the two intervention conditions. TAU = 0.78 to 1.00, p < 0.05. In Step 2,
After the introduction of the two intervention conditions, the articulation score was 15 points from
7 to 115 s, and the articulation time was shortened to around 3 seconds from 9 to 30 s. TAU = -0.81
to -1.00, p <0.01 to p <0.05. In Step 3, After introducing the intervention condition, the
vocalization time was shortened to 3 seconds from 30 to 120 seconds. TAU =-0.74 to 1.0, p < 0.01.
In Step 4, All the students scored high on clarity, so no intervention was done. Fluency was
maintained at 80% or more from 6 to 628 after introduction of the intervention condition. One of
the subjects maintained 90% from 109S and completed training at 151S. [Study E. Visualization
of esophageal speech acquisition and neoglottic maturation process, and Acquisition process
of tongue movement] Five stages were identified as the process of neoglottis maturation in 5
subjects. [Step 1: New glottal non-vibration] Original sound cannot be generated, [Step 2: New
voice laterally elliptical, non-coherent lumen] Original sound can be generated, [Step 3] :

Neoglottis transverse elliptical shape, lumen contact vibration] Possible to pronounce “A”, [Step 4:
7



Neoglottis circular, lumen contact vibration] Sentence reading possible, [Step 5: Neoglottis
contraction circle, lumen Vibration] It was confirmed that everyday conversation is possible. The
tongue was found to move posteriorly to the posterior pharynx and the dorsum of the tongue toward
the maxilla during air intake by the time the original sound was produced.

Objective 2. [Study F. Visualization of neoglottis and tongue movements during esophageal
vocalization in skilled esophageal vocalists] The neoglottis site of 5 experts oscillated at the
level of the 6th to 7th cervical vertebrae in the transverse plane, and the neoglottis was narrower
than the common carotid artery. It was confirmed that the longitudinal section vibrates in a range of
2 cm or more in the horizontal direction, and that the esophagus bends backward and vibrates
during vocalization. It was confirmed that the back of the tongue moves toward the back of the
pharynx and the dorsum of the tongue moves upwards and backwards as if it is strongly pressed
against the upper jaw when air is ingested, compared to when the patient is at rest.

Objective 3. [Study G. Creation of a draft teaching technique program for instructors of
esophageal vocalization and assessment of its effectiveness] 1 created a draft of the program

proposal.

Discussion
In this study, we were able to accumulate longitudinal data on the acquisition of esophageal
vocalization and processes such as neoglottis formation by echo for more than two years.

Through the training of the draft esophageal vocalization training program created in this
study, each vocalization behavior of esophageal vocalization was acquired reliably. Furthermore, by
observing and clarifying how the voice trainee uses his/her body with a bio-signal measuring
device and giving feedback to the learner in real time, the use of the body was acquired.

If the original sound can be generated, the movement of the tongue during air swallowing can be
acquired. There are five stages in the neoglottis formation process, and it is possible to infer to what
stage maturation has progressed according to the vocalization of "a". was shown to be.

Through the above program, gastrotomy, which is the most difficult to acquire esophageal
vocalization, has acquired esophageal vocalization, and the other four are currently in the final
stage. According to Takafuji (1993), the success rate of esophageal vocalization was 70% (p.187),
and Fujii et al. (1993) was 78% (pp.89-96). In this program, the acquisition rate of esophageal
vocalization was 100%, and we were able to construct a program that can reliably acquire esophageal
vocalization.

My future challenges are to promote medical professionals’ recognition of the effectiveness of
the esophageal vocalization training program I have developed and develop programs for earlier
esophageal voice acquisition.
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