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Introduction

Voice rehabilitation in laryngectomized is a
challenge, with the goal of restoring voice to
patients unable to perform laryngeal
phonation.  However, current available
methods can lead to the production of poorly
intelligible and naturally impaired voices. In
addition, most don't reflect the patient's pre-
morbid vocal identity.

On the other hand, from a speech language
pathologist point of view, it's important to
know what acoustic patterns can be expected
when using a esophageal voice (ES) or a voice
with a tracheoesophageal prosthesis (TES), in
order to define and adjust the therapy plan. To
the European Portuguese language, which has
phonetic-acoustic specificities, there are still

insufficient references to the study of

alaryngeal voices.

Methodology

This study characterizes ES and TES of
European Portuguese speakers.

v" 10 male cases who had a total laryngectomy

and did Speech Therapy at CHUP-HSA.

v European Portuguese Oral Vowels (/a/, /i/
and /u/) were wused, first isolated
production (for Maximum Phonation Time
(MPT) measurement); then presented as a
word, in written form and with the
combination of occlusive consonants /p/, /t/
and /k/ (for acoustic analysis).
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MPT values are found in table °
significant when comparing
vowels emission, with superiority for T

the previous investigations developed in Portugal [1]
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Results and Discussion

type of voice with the duration of Istand 2nd Formant
S This values are in nNull hypothesis for the 1st Formant, 2nd Formant and t

Tablel: Values of the maximum phonation time according to the type of speech used

ES TES
Duration : Duration :
Vowel s s
(seconds )£ SD Min Max (seconds) £ SD Min Max
[/a/ 1,87+£1,04 0,40 4 95 4 32+1,43 0,55 962
1,80+0,04 0,41 3,33 3,49+1,12 0,65 7,03
/u/ 1,14+£0,62 0,27 2,33 2,49+0,81 0,50 0,87

The parameters f,, 1st and 2nd Formant were analyzed according to the
type of speech, ES or TES (table 2). The values found for f; in the TES

udies already carried out. We found This data heightens the similar level of perturbation that

'wo speech types for /i/, in all of  crosses over the three analyzed vowels [6].
he 1st Formant, in the esophageal

speech are in line with s
significant differences between the
the analyzed parameters. Regarding -
voice it is in agreement with the values reported in investigations of
2018 [5]. Concerning the TES voice, Formants have lower values than

what is described in the literature [5].

Table2: Values of f;, 1stand 2"¢ formant according to the type of speech used

TYPE OF SPEECH

565745 617,555 21345415 27140+ 137,236 353,07+,

fo-MeantSD |~/ 60 6413 115 28662 356 90  '00% 000 582
Ist Formant | 792165 77787+5 512,6243 719,841 39135+2 52733%14 . o . oo
(Hz) +SD 026 0749 891 10,07 2187 956 0%

2nd Formant 1592,54+1 2554,02¢ 1103,03+ 168953 228817+ 1404685 . . .
(Hz) +SD = 02,50 152,69 21296 +10828 31901 3138 /7 099
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. The differences are evident and Regarding the isolated vowels’ analysis of the parameters

the
ne
HNR was rejected, which indicates that these parameters
are statistically different, according to the studied vowel.

, Jitter, Shimmer and HNR (table 3),

Table3: Acoustic Parameters 15t, 214 formant, Jitter, Shimmer and HNR
according to the vowel /a/, /i/ or /u/

PARAMETERS
15t Formant (Hz) +SD | 750,58+15,15 545,96£60,60 522,65+18,82 ,000
2d Formant (Hz)+SD |1648,31£18,22 2394,51+43,84 1308,70%71,40 ,000
Jitter (%) £SD 4,15+0,42 5,69%0,56 5,34+0,44 133
Shimmer (%) £SD 18,20%1,17 18,11+1,53 15,60%1,006 ,350
HNR (dB) +SD 3,22%0,41 4,90%0,51 4,360,560 ,049

Conclusion

The obtained results allow the first sketch of alaryngeal
voice patterns for European Portuguese speakers. Sample
size must be enlarged and acoustic analysis algorithms
need to be calibrated to this specitic alaryngeal sound
production, to overcome methodological bias. These
results and the produced data contributed to a software
development - LxReahb - with interfaces that support a
distance consultation. A reality in nowadays clinical
settings.

THE VOICE FOUNDATION

[4].Villarin, M., “Evaluacioén acustica y analisis prosodico de la voz esofagica, Universidad de Sevilla., 2006.

[5] Ng, L., Yan, N., Chan, V., Chen, Y., Lam, P., “A Volumetric Analysis of the Vocal Tract Associated with Laryngectomees Using Acoustic Reflection

Technology,” Folia Phoniatrica et Logopaedica, vol. 28, pp. 44-49, 20.

[6]]Eugenia, A., La Mantia, I., Bianco, M., Drago, G., Le Fosse, M., Azzolina, A., Grillo, G., Saita, V., “Verbal performance of total laryngectomized patients
rehabilitated with esophageal speech and tracheoesophageal speech: impacts on patient quality of life,” Psychology Research and Behavior Management,

laringectomy, Italy: University of Milan, 2012.

vol. 12, pp. 675-681, 2019.



