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Nasalance Changes in Nasal Disease Patients after Nasal Cavity Operation

Jae Hoon Lee, MD', Joo Yeon Kim, MD, PhD', Kang Dae Lee, MD, PhD', Seung Tae Kim, MD’,
Yong Hyeon No, MD', Kyung A Kim, PhD” and Yun Suk Seo’

'Department of Otolaryngology-Head and Neck Surgery Kosin University College of Medicine; and
’Kosin Medical College Graduate School, Busan, Korea

Background and Objectives : This study was designed to examine the effect of nasal cavity surgery on voice in terms of na-
salance by using subjective test, Visual analogue scale (VAS) and Nasometer and compare the pre op and post op results
among patiets with nasal cavity disease. Materials and Method : From April 2009 to November 2009, data of thirty one pa-
tients who underwent nasal cavity surgery were prospectively evaluated. 24 males and 7 females with age range between 12
years to 80 years old (average 34 years old) were chosen. VAS was questioned to patients group before, after 1 week, after 1
month, and after 3 months from the surgery. Nasometer, was also conducted. Results : After the surgery symptoms like nasal
obstruction, mouth breath, snoring, and sleep apnea were all improved. Improvements for nasal obstruction and mouth breath
were observed statistically in post operative day (POD) 1 month and POD 3 months. Also snoring was improved statistically
in POD 1 month. Objective nasalance test showed increases in a single and double vowel for POD 3 months. Only /je/ sound
statistically-significant increased in all post operative periods. Nasalance increase were observed in other test results. Conclu-
sion : All the symptoms are improved after nasal cavity surgery. Also there are some nasalance changes during whole period
of study and return to the pre operative state in POD 3 months. Therefore, patients must be warned and understood about na-
salance changes, and surgeons need to aware of various facts, which can affect voice changes before the surgery.

KEY WORDS : Nasalance changes - Nasal cavity operation.
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Table 1. Type of surgery, Age and Sex distribution (N=31)
T fyp : Z } Mal Femal Total 1 41 ¥ B0 5O H
ype of surgery ge ale emale ota _
=20 ) 0 2 Ay e F AR AIZPIAP Eo A= vlH A, o
21-30 0 0 0 Table 2. Standard Korean nasal sentences used in nasometric test
31-40 0 0 0 N = =
Septoplasty 259 B4 72
41-30 0 0 0 e S : /al,fil.JelJolIu]
51-60 1 0 1 olFW-3 1 fjal.liel./wil
61-70 0 0 0 uhed & (Fe-2) /papi/, /phaphi/./p'ap'i/
<20 3 1 4 TS (X 4L) /tati/, /thathif, /1 at'i/
21-30 4 2 6 T ATAL) /kapi/, /khaphi/,/k'ap'i/
Septoplasty 31-40 4 1 5 ahake [cica/, Jchichif./clic’al
TESS 41-50 0 0 0 oS fsasi/, /s" as'i/ fafif
51-¢0 0 0 0 7S /mami/, /nani/,/an in/
61-70 ! 0 ! Rabbit Bolet £7)9] Ze]7] oop| &,
<20 2 1 3 passage E77}F A7Vela gelr) AlgekRkaL 24
21-30 0 0 0 (NCR : 0%) 227, AR|7F LA fol |,
31-40 1 0 1 Baby o717} vtk Fof FEA JS7k8.
ESS 41-50 ! 0 ! passage Fojr} o & ofr] AT FAL
(NCR : 11.7%)
51-60 3 0 3 Mamma Aot A HE ge 1ol
61-70 2 2 4 passage olng Fuhg Wio| Fu T
Total 24 7 31 (NCR : 34.7%) +2 dut F2 vk

ESS ! endoscopic sinus surgery

NCR : nasal consonant ratio
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o, /a/,/e/= & 3 1/19E(24.56+17.14, 31.88+17.54) /i/./
o/E & ¥ 13:(38.39£18,92, 13.93£9.27)¢k & & 1Y
(40,44+18.27, 15.84+13.73)0] S-0l3+-& BT}
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ArS 29ch(Fig, 1)(Table 4).

=]
Bee B3 $79) Y% B2 AR} )
e Folof ot &3 T
BE B et &

Table 3. Visual analogue scale results
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20.00
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B ++-2 SE rabbit
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12.00

10.00

Rabbit passage

Pre OP POD 1 week POD 1 month POD 3 months

45.00

40.00

35.00

H+-2 SE baby

30.00

|

Baby passage

| | L L |

Pre OP POD 1 week POD 1 month POD 3 months

65.00

60.00

55.00

50.00

Ha+-2 SE mamma

45.00

40.00

Mamma passage

1 I L L 1

Pre OP POD 1 week POD 1 month POD 3 months

Fig. 1. Nasalance score(mean+2SD) change of Rabbit, Baby,
Mamma sentence. Pre OP : preo perative day, POD : post op-
erative day, S.D. : standard deviation.

Pre OP POD 1 week POD 1 month POD 3 months
Nasal obstruction 5.06+2.10 3.68+2.29 1.76+1.61* 1.56+1.71*
Mouth breathing 3.61+£1.91 3.81+2.01 0.88+1.27* 0.88+£1.20*
Snoring 2.82+2.27 2.37+£1.88 1.28+1.37* 1.19+1.87
Sleep apnea 1.27+£2.09 1.17£1.49 0.32+0.69 0.63+0.89

*0<0.05 : compared with pre op, Pre OP : pre operative day, POD : post operative day
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Table 4. Nasometric test results by using standard Korean nasal sentences
Pre OP 1 Psgek 1 F;r?oDmh 3 Pm?)?ﬂhs
a) Nasalance : simple-vowel / diphthong
/a/ 17.54+11.81 19.07£12.80 24.56+17.14* 23.29+11.06
/el 19.86+11.80 227111572 31.88+17.54* 22.24+17.03
/i/ 28.14+14.24 38.39+18.92* 40.44+18.27* 38.29+14.54
/of 8.50+ 4.96 13.93+ 9.27* 15.84+13.73* 11.76+11.86
fu/ 11.90+6.76 17.54+10.68* 18.32+15.10 17.94+13.95
fia/ 14.43+11.06 18.50+12.80 19.88+15.90 18.29+10.08
/ie/ 16.90+10.49 25.75+17.81* 24.16+14.23* 23.24+15.50*
Iwif 24.64+12.38 35.96+18.67* 30.52+14.32 29.00+13.62
b) Nasalance : syllable-repetition
/papi/ 18.50+£11.31 21.93+£13.61 21.08+11.99 22.71+£11.43
/phap"i/ 1693+ 9.29 20.18+12.47 1824t 8.16 22.06+10.53
/p'ap'i/ 1679+ 7.49 20.39+10.56 18.04+ 8.91 23.18+12.98
Jtati/ 15.71+ 7.7 22.32+11.81* 21.92+10.62* 23.06+11.79*
ot/ 17.04+ 8.83 22.75+13.54 19.36+ 8.82 22.82+10.15
/trat'i/ 1707+ 7.41 23.32+11.78* 1892+ 7.53 2200+ 9.57
/kapi/ 17.43+ 6.91 22.61+11.75 2224+ 9.47 24.76+13.30*
/K"ap"i/ 17.25+ 8.33 20.75+11.06 19.44+ 8.17 23.94+10.17
/K'ap’i/ 17.75% 7.66 22.36+10.67 1896+ 9.14 24.12+12.60
/cica/ 1857+ 8.23 24,57 +11.20* 26.52+15.74* 24.53+10.88
/cichi/ 16.36+ 8.26 18.11+ 8.21 19.20+ 9.83 19.71£10.49
/clic’al 17.64%= 8.39 17.46+ 7.42 2096+ 9.44 23.76+10.98*
/sasi/ 18.14+ 8.56 20.36+10.30 20.92+ 9.61 24.41+£11.25
/s"as"i/ 17.82+ 8.05 20.43+10.35 19.36+ 8.73 23.24+ 9.30
/lafi/ 18.14+10.11 2032+ 9.61 1924+ 7.02 2441+ 9.41
/mami/ 53.14+18.00 62.11+14.50* 62.84+14.38* 62.88% 8.30
/nani/ 57.68+16.18 64.68+13.08* 66.48+10.67 67.47 £11.28*
/anin/ 73.43+12.64 79.32+10.19 80.32+ 8.08 7976 7.12%
¢) Nasal sentence
Rabbit passage (NCR : 0%) 1343+ 7.42 1729+ 7.73 1717+ 7.36 18.35+11.08*
Baby passage (NCR © 11.7%) 32.26+10.01 39.00+8.92* 41.75+11.62* 38.71+ 8.53*
50.68+11.70 57.29 +8.66* 60.08+ 7.69* 50.94+16.81

Mamma passage (NCR : 34.7%)

*0<0.05 : compared with pre op, NCR : nasal consonant, Pre OP : pre operative day, POD : post operative day
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Table 5. The degree of hypernasality according to the na-
salance ratio is classified as follows

Degree of hypernasality Nasalance ratio

No nasality Nasal passage (0—20%)
Mild nasality Nasal passage (20—25%)
High nasality Nasal passage (35-50%)

Severe nasality Nasal passage (over 50%)
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