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Postoperative Change in Hypertrophic Rhinitis(Study Using Nasometer,
CSL and Acoustic Rhinometer)

Young Sarﬁ Yoo, M.D., Hoon Young Woo, M.D., Ja Bock Yun, M.D.,
Jung Hwan Choi, M.D., Kyoung Rai Cho, M.D.

Department of Otolaryngology, Sanggye Paik Hospital, College of Medicine, Inje University,
Seoul, Korea

Background and Objectives : With the development of computerized systems, an objective
evaluation methods of nasal speech and nasal geometry have become readily available by means
of a simple, noninvasive technique. In this study, we assessed the nasality, nasal formant, nasal
volume and nasal area in patients with hypertrophic rhinitis before and after turbinate surgery.

Material and Method : With the nasometer, we measured nasalance, which reflects the ratio
of acoustic energy output of nasal sounds from the nasal and oral cavities. With CSL 4300B,
we measured nasal formants. We used acoustic rhinometer to measure nasal area and nasal
volume. Postoperative changes of above factors were compared with preoperative values. Paired
t-test and Pearson's correlation were used for statistical anlaysis.

Results : The first nasal formant frequency, nasalance scores of three passages(baby, mamma
and rabbit passages), minimal cross sectional area(MCA) of narrow side, nasal volume of narrow
side and nasal volume of wide side had increased significantly after turbinate surgery(p <0.05).
The MCA and nasal volume of narrow side and MCA of wide side showed significant corr-
clation with nasalance score of rabbit passage and baby passage showed significant correlation
with nasal volume of narrow side(p <0.05).

Conclusion : There were significant increases in nasalance scores, first nasal formant frequency,
MCA and nasal volume after turbinate surgery. Thus, we must consider the possibility of voice
changes postoperatively in professional voice users.

KEY WORDS : Turbinate hypertrophy - Acoustic rhinometry - Nasalance score - Nasal formant.
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1. B S0 F04 (Nasal formant frequency) 5%

ZAA 717 CSL 4300B(KAY Elemetrics Corp.,
NJ, USAYE A1239 2 Son 99 Wi-& o] 8314
H 7S AR/ 2AE AAARHA 33 AdE & /u/
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Table 1. Nasal formants and bandwidths

Table 3. Results of Acoustic rhinometry

Nasal formant Preoperative(Hz)  Postoperative(Hz)

Preoperative Postoperative

NF1* 2955t 49.3 3306t 64.2
NF2 1489.31£347.7 154491427 .4
NF3 2601.6+174.9 2648.7 +260.5
B1 91.5% 44.6 97.6t 345
B2 1547+ 37.8 168.6+ 28.9
B3 1235+ 41.7 1075+ 425

NF1 : the first nasal formant

NF2 : the second nasal formant

NF3 : the third nasal formant
1 : the first band width B2 : the second band width
3 : the third band width = : p<0.05

Table 2. Nasalance of three passages

MCA(narrow)(cm®)* 0.4+0.2 0.7+0.2
Nasal volume(narrow)cm®*  4.9+1.9 103+2.6
MCA(wide)(cm? 0.7+0.2 0.8+0.2
Nasal volume(wide)(cn’* 77419 10.6+2.2

MCA(narrow) : minimal cross sectional area of narrow side
Nasal volume(narrow) : nasal volume of narrow side
MCA(wide) : minimal cross sectional area of wide side
Nasal volume(wide) : nasal volume of wide side

*: p<0.05

Table 4. Analysis by Pearson correlation

Nasalance(%)

Group Correlation  p-value
MCA(narrow)-rabbit passage 0.54 0.01
Nasal volume(narrow)-rabbit 0.595 0.01

passage
MCA(wide)-rabbit passage 0.465 0.03
Nasal volume(narrow)-baby 0.55 0.01
passage

Passage - -

Preoperative Postoperative
Baby* 303x6.4 350+ 79
Mamma* 48.7+7.3 552+ 7.2
Rabbit* 12.4+5.6 17.6+11.1
* : p<0.05

ndwidthe €4 154.THzoA <% 168.6Hz=,
A 39|28 9) bandwidth® F%4 123.5HzolA
%% 1075HzAh & AF FAFCR orile ¥
2 2 AL A 14¥FFH A A H(p<0.05) (Ta-
ble 1).

2. HSEY 57
ob7l BN 444 303%. 4% 35%, QIvt £
oM F&A 48.7%, TEF 55.2%, BV ENA
Se7 12.4%, 4% 176 %30, ZE 240N
& HF SIrlgle Aol F RArHp<0.05)(Table 2).

3. SBHYTIE A
F& nj72e] MCAE 44 0.4em?, $2%F 0.7cm?,
?}3 H7e] v]8A L £&A 49em’, F€F 10.3cm’
0]l W& 8|78 MCAE €4 0.7cm’. 6% 0.

8cm®, WS B]7e v]&A L e 77’ FEF

10.6cm*] Ut} $2 v7e] MCASF H-85, §L o]
7ol vl4AdA £ AT Qe AelE BHtHp
<0.05)(Table 3).

4. MCA T2 H| &3 HET T2 Hi 2L 4o B
Pearson A#AI5S el A3} FL2 8739 MCA
9} 7] £4¢] v gAteldle A#ASF 0.54, p3t 0.

MCA(narrow) : minimal cross sectional area of narrow side
Nasal volume(narrow) : nasal volume of narrow side
MCA(wide) : minimal cross sectional area of wide side
Rabbit passage : nasalance of rabbit passage

011013 F-& vt v)8-33 27 £73¢] HleE A
oleli= A#AlS 0.595, pat 0.004°1A 2 K-S |7}
MCAS} E7] B2 & zAloldle A@AlS 0.465,
p#k 0.034011a1 F-29]7e] w§A4 7 opy] E7ge) H|
L% AloldlE ARASF 0.55, pgk 0.01°1% 1 ot & =}
FET e 2HE Ho|A] gttt & AFfolA
FL vk ulgA ] ¥islel B7] 79 v S =t
714 9uld 1 B ARAA S HYH(Table 4).
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