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The Analysis of the Changes of Nasal Formant and
Nasal Patency after Sinus Surgery

Jeong-Yeoup Son, MD, Byung-Woo Kwon, MD and Heon-Soo Park, MD
Department of Otolaryngology-Head and Neck Surgery, College of Medicine, Dong-A University, Busan, Korea

—ABSTRACT —

Background and Objectives : Nasal sounds are normally produced with an opened velopharyngeal part during
pronouncing nasal consonants. Various disorders in nasal cavity and paranasal sinus can affect the resonance
of nasal sounds, and result in change of nasality perceptually. Many instruments including rhinomanometry
and acoustic rhinometry can assess the nasal passage dynamically and statically, but cannot assess the extent
of nasality objectively. Recently analytic methods with computerized equipments such as PCquirer and sound
spectrum are gaining wide attention to evaluate the nasality objectively. The aims of this study were to measure
and follow the postoperative changes of the formant of nasal consonants, to evaluate the relationship between
these acoustic and volumetric changes of rhinosinus, and to estimate the effect of rhinosinus as a nasal tract on
nasal resonance after operation. Materials and Method : The changes of formant, spectral pattern and nasal
symptom were evaluated in 25 patients before ESS (endoscopic sinus surgery) and 2 months after ESS. An
acoustic rhinometry were used for measuring the resonant volume of rhinosinus. Results : The first formant
was decreased when ESS was carried out two months after the surgery. Subjective symptom and acoustic
rhinometric results were significantly improved. However, The increment of resonant volume in rhinosinus
was not correlated with the degree of decrement of the first formant two months after the surgery. The change
of voume and formant were not correlated with subjective symptomatic improvement. Coneclusion : Acoustic
and sound spectrographic analysis are considered to be useful tools for objectively assessing the nasality after
surgery in patients with paranasal sinusitis. But there are some limitation for measure of relationship between
formant and nasal patency via symptomatic change. (J Clinical Otolaryngol 2002313:93-99)
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Fig. 1. The LPC-FFT ((A)O Linear Predictive Coding and Fast Fourier Transform) and Sound spectrum (B) of /Lt-Y/ by PCQuirer.
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Fig. 2. The Distribution of first nasal formant of ESS (Endoscopic sinus surgery) group.
Table 1. The nasal formant of ESS group (p<0.05)
00 [amma] 00 [nana) 00 [ina]
f1 2 f3 f1 2 3 f1 2 3
Preop 361.04 1762.12 3226.00 364.68 2249.36 3721.44 380.04 2342.96 4301.36
Postop 338.52 1989.64 3552.14 414.64 1710.20 3070.08 431.76 2410.24 4381.24
p value 0.146 0.428 0.296 0.032 0.429 0.326 0.005 0.87 0.88

PreopO preoperative, PostopO postoperative
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Table 2. The change of nasal formant (p<0.05)

00 [amma] 00 [nana] 00 [ina]
fl f2 f3 f1 f2 f3 f1 f2 f3
Preop 367.04 1762.12 3226.0 414.68 2249.36 3721.44 431.76 2342.96 4301.36
Control 377.92  1343.84  2747.24 434.28  2260.40  3896.64 348.56  2205.40  3928.00
pvaue 0.803 0044 0168 0506 0978 0728 005 0707 0510
Preop 367.04 1762.12 3226.0 414.68 2249.36 3721.44 431.76 2342.96 4301.36
Postop 338.52  1989.64  3552.76 364.68  1710.68  3070.08 380.04  2410.24  4381.24
pvaue 0.348 002 0040 0014 0097 008 0045 0536  0.416
5 A T 20

Score

0

Preop. Postop. Preop.
®)

Postop.
Fig. 3. The Change of symptom score

[ (A) and volume (B) by rhinometry.
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Table 3. The change of acoustic rhinometry compaired
to control group (p<0.05)

Rhinometry (cm3)

Preop 8.41
Control 10.66
pvave o1
Preop 8.41
Postop 11.82
pvave 01238

00 0 0000 0000 000 00000 000
0 00O0(Fig. 4). 00000 000 000 0000
0000O0* 00'/0/0 O 100000 00000
0000 000 000 000 000 00000 O
0000 0000 000 (Figs. 5 and 6).

96



ooo ooooooo 0 oobooo ooobo oboo oo odg

Formant
400.0
-
300.0
-
200.0
.
100.0 -
o - .
- * -
00 |—e—L—*# ?‘ hd I ‘\ ! I I |
3 ¢ ]‘ 2 3 4 5¢ 6 7 8 9
—-100.0 .
-200.0 -
Rhinometry
[n]

Formant

400.0

300.0

200.0

100.0

0.0

—-100.0

—200.0

r -
L .
: *
r -
- . o o
b 4 I 1 | | 1 1 ]
X3 . ° -
le 2 3 it 5 6 7 8 9 10
re
.
- Rhinometry
[0l

Fig. 4. The correlation between the change of nasal formant [n], [p ] and volume by acoustic rhinometry.
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ptom score.

Fig. 6. The correlation between the
change of rhinometry and symptom
score.
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