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Background

Acous&c and aerodynamic consequences of the nasal polyposis pathology
Amélie ELMERICH1,  Angélique AMELOT1, Lise CREVIER-BUCHMAN1,2 , Shinji MAEDA1, Jean-François PAPON3

1Laboratoire de PhonéJque et Phonologie, UMR7018 CNRS, Université Sorbonne-Nouvelle, Paris, 2 Hôpital Foch, Service de Laryngologie Phoniatrie Suresnes,  
3Hôpital Bicêtre, Service d’Oto-Rhino-Laryngologie, Le Kremlin Bicêtre.

Nasal caviJes take part of the resonant system of speech. Nasal
polyposis interferes with the configuraJon and airflow passage within
the caviJes, affecJng not only the resonance but also the quality of
nasal sounds (Hong et al., 1997). Depending on the degree of severity
and in response to ineffecJve drug treatment, sinus surgery may be
necessary.

Objec/ves
The goal of the current study is to evaluate the acousJc and
aerodynamic effects of the nasal polyposis pathology from preoperaJve
and postoperaJve data.

Methods
🚻 Four male paJents with nasal polyposis recorded before and aber surgery
🗣 Reading of a text with VNV and VCV sequences
📊 Recordings of the nasal and oral airflow (l/s) with an acousJcally transparent

pneumotacograph mask
Audio signals were captured with a microphone.
Spectral slices were calculated in the nasal acousJc signal

Results

Figure: Acous&c and airflow records of [ini] u2er by a pa&ent before and a7er opera&on. From top to bo2om
row, (1) audio signal, (2) its spectrogram, (3) the nasal airflow (NAF in black) and oral airflow (OAF in red), (4)
nasal acous&c signal, (5) its spectrogram, and (6) spectral slices sampled at the i-n boundary (red), n-center
(blue), and n-release (n-i boundary, pink) in the nasal acous&c signal.

Conclusion
The restoraJon of nasal permeability seems to restore aerodynamic
and acousJc disJncJon for this paJent.
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Aerodynamically :

- In preoperaJve, nasal airflow is present gradually and
conJnuously, starJng at the beginning of the first vowel.

- The amount of NAF decreases for the first vowel in
postoperaJve. The opening of the velopharyngeal port is
anJcipated.

- The crossing point ( ) between NAF and OAF in preoperaJve is
gradual and less salient than in postoperaJve. This point comes at
the end of the first vowel in postoperaJve; the opening of the
velopharyngeal port seems to be punctually coordinated with the
alveolar occlusion for /n/.

Acous0cally :

- In the spectral slice, postoperaJvely : more intensity below 500
Hz and a double peak at 500 Hz ( ) probably due to the coupling
between nasal caviJes and sinuses (Maeda, 1982).

- PreoperaJve spectra appears to be highly dumped, while the
postoperaJve ones to be resonant.


