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Analysis of Nasalance in Patients with Chronic Rhinosinusitis
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Yong Min Kim, MD, PhD and Ki-Sang Rha, MD, PhD
Department of Otorhinolaryngology, School of Medicine, Chungnam National University, Daejeon, Korea

Background and Objectives: This study was designed to compare the nasalance between chronic rhinosinusitis (CRS) pa-
tients and normal controls and to determine the correlation of nasalance with nasal volume, nasal resistance, CT score, and polyp
score in CRS patients.

Materials and Methods: This study enrolled 150 CRS patients and 154 normal adults. All subjects underwent acoustic rhi-
nometry and rhinomanometry. Nasalance scores were measured with the nasometer. All CRS patients were graded according to
the Lund-Mackay CT staging system and the degree of nasal polyp.

Results: Nasal volume was decreased and nasal resistance was increased in CRS patients compared with normal controls.
However, the nasalance scores for oro-nasal and nasal passages were significantly higher in CRS patients compared with normal
controls. In CRS patients, the nasalance score for the nasal passage showed positive correlation with nasal volume and negative
correlation with nasal resistance and Lund-Mackay CT score. However, no significant correlation was found between nasalance
score and endoscopic polyp score.

Conclusion: Contrary to expectations, nasalance was increased in CRS patients despite decreased nasal volume and increased
nasal resistance. Thus, nasal resonance likely depends on a multitude of factors other than changes in the sinonasal cavity.

KEY WORDS: Sinusitis - Nasal polyps - Voice quality - Nasal cavity.
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Table 1. Korean passages used in nasometric test

Oral passage
Devoid of nasal consonant, 33 syllables

Oro-nasal passage 252 gl
32.6% nasal consonant, 37 syllables
kayjogatt’a

Nasal passage
Devoid of oral consonant, 24 syllables

Hokehg dutehy, wimlehy win|ghy, vh

48] 7150] uitho] it} Wi BRI RHE Stk 17 u]7k ohA Ao okt
Suhi kajogi padae katt’a. pedo thago t"jubido thatt’a. kapjagi piga wasa cibiro tolawatt’a
4% 7He dolth, nbrk Uit wEgch 3 AAX R

Onilin tegonwone sop"un kanin nalida. smmaga kimbapt’o mandifjott’a. kwayaran sikhechibugiran

ol 7HAzket,

ohg wery

©Omma annjorn omma annjar. memi annjan mMemi annjor. hamu annjon namu annjor

@

3t th(Table 1).7'9 o] TR Fu]&S
2 © 2 v A& (nasal consonant)S A& Z3}
A(syllable) @] -7 &%} (oral passage), YA
%ZZ;_ mj de] o] g5 B R 326%9] HA-S 11
o] o] Q= 3754 9] -7 £ oro-
nasal passage), “L¥|al A|H]|S2 B7FsH7] 97k Aoz A
o] R BIZARZO.= o] oA Q= 24374 9 v} 4 (nasal
passage) O &2 A Eof Qlrt!”
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Fod B2 Sl AE HIZd51) =
o Fo g vhr Mg A= ZF 4ol gk HZA](na-

salance score)& 75Tt

[e]
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HRH|SEL| S5x0l Cist 25

H|HH|5- ¢ ol A= AARd5E9 94C 2 Lund-
Mackay CT staging systemol| e} B8] 5H o] A= E &
At 29 Zhzh oAl R9)9] Rl (Akebs, HARE
5, A, A8 s, AFE)ol deliAe 8] gl B
= 07, F-24Q E5o] Sl A5+ 17, AxHA %l &5l
UE A= 2808 Hristlon s A £l
Az EE offof whet 03 23 02 H4E izl o o]
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CT scoreE 7]Z0.2 5o HHu|S @] 22ps 5=
3= 67 olalE AE(mild), 7~1282 H$-E S5 %

(moderate), 13~18%¢] A5 %% 1% (moderate severe),
197 o]A¢l H9-5 Ik (severe) 5 4702 75T 1
A} Bro &b A= 329, T 507, 6 L=
427, 1= 26T o)At

HIEH+0l T2 X2 2R

SApof| A B]-8-2] A= Johansen 52 BHHYS of

s E‘iﬁéﬁkﬂ oS3t o] 4thA| = RSk v go] gl
,H[go] ZH|EE BEA o2 FHsla QA A
3 ﬁ(sphenoethmoidal recess)ol] Z8tE|o] Q= A= 14

H|g-o0] ZR|EE A uka gl o Zu| 7 dlvt O}EHE
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H 7S o2 H| 45t Qe A5 3H 22 5k 59
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ol 45 7R 0~1% A$-5 &= (mild), 2~35 2 7
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koAt 1 Ayt A 627, S5 7880l e dlkol=
107 0] &3hiet
S 24

EAEAS 93] SPSS version 17(SPSS Inc., Chicago, 1L)
o|-§5FAT). Rt} SRl 7He] A, HIZE Fa), Bl A
A2 2folo] thet BAH $o14 AL 13 Mann-
Whitney U tests A3} 18] 3l 3Rrjtol| A B33
of v|7} Fuf, vA3}, CT d4, vl-8-4l4s suke] A &
A o]l= Spearman correlation coefficientE ©]-8-3}%.0.11,
Yz g HuEde] 22w0l e BRe Bakzl
A W17} o H Afo]2 Hol=A] W]mal7] 915 Kruskal-

Wallis testE ©]-8-35tt.
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247+ 4706412} 45.024)
@4 1019, 4 49
gog = o H
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Table 2. Comparison of the mean values of nasal cavity volume, fotal nasal resistance and nasalance score between CRS patients

group and normal controls

Control group (n=154)

CRS group (n=150)

Age 45.02 (21-70) 47.06 (20~79)
Sex (male/female) 101/53 101/49
Total nasal cavity volume (cm?) 26.80+6.71 20.92+6.51*
Total nasal resistance (Pa/cm®/sec)

Inspiratory 0.29+0.20 0.81+0.72*

Expiratory 0.30+0.20 0.99 +0.84*
Nasalance score (%)

Oral passage 13.68+4.28 14.70+6.36

Oro-nasal passage 36.07+7.08 40.54+£7.69*

Nasal passage 60.98+7.11 65.25+7.73*
#. p<0.001
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Fig. 1. Correlation between the total nasal cavity volume and the nasalance score for th

sinusitis. A: Oral passage. B: Oro-nasal passage. C: Nasal passage.
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Fig. 2. Correlation between the expiratory total nasal resistance and the nasalance score for three passages in patients with chronic
rhinosinusitis. A: oral passage. B: Oro-nasal passage. C: Nasal passage.
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