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The Role of Nose in Sleep and Sleep Disorder
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The pathophysiology and exact mechanism for sleep-disordered breathing (SDB) have not
been fully understood and the role of nose obstruction in SDB has been still controversial.
However, considering that the nasal resistance contributes about half of total airway resistance

Received February 28, 2012
Accepted March 21,2012

Address for correspondence

Chan Soon Park, MD, PhD
Department of Otorhinolaryngology-
Head and Neck Surgery, College of
Medicine, The Catholic University of
Korea, 93 Jungbu-daero, Paldal-gu,
Suwon 442-723, Korea

Tel +82-31-249-8304 Key Words
Fax +82-31-257-3752
E-mail pcs0112@catholic.ac.kr

A8

IS8 2 (obstructive sleep apnea, OSA) E&= =7
ﬂ(sleep—dlsordered breathing, SDB)2| e 2]ek4] 714
= AR WAUSS obF] 2bds] HreA]A] eotth B

o] RS A H7F] AE-E AY7ehH Bre Rl R} v
A A] 2 Ftol o gl & 4= Qlrk
T vFARke] MA| 7| A R e qlol 7Y 2
el glov] HA A7|w A3e] oF 60%S B3l
S uff A ske] WejAge]of obt o] glriar
Pl oo™

g I LHAS| Glo] 519] AR oY
52| 5 7P & 7%= A 7D tisiA o o= L]ri
o ofH|QlFTol| A W2 AT} AtARL LUpetof o A
o7 AZE gt 2 =i ﬁXHW}Z] ezl 24t
(B1ZA DI g, 1eal %

ok

-

Ngo ot
ol

3 el 7t

1o

41:1
mlo{v

Sleep apnea - Nasal obstruction - Nasal surgical procedures -
positive airway pressure.

and nose is the largest source in total airway resistance, it is hard to say there is no relation be-
tween nose and sleep/sleep disordered breathing. The transition from wakefulness to sleep
causes major changes in many aspects of the human body, and many sleep factors (body posi-
tion, sleep stage, air flow, etc.) can influence nose. Although many studies have attempted to elu-
cidate the relationships between SDB and nasal obstruction or an improvement in nasal obstruc-
tion, there is general consensus that nasal obstruction is related to SDB, but the roles of nasal
surgery alone in the treatment of SDB have been still on debate.

Korean J Otorhinolaryngol-Head Neck Surg 2012;55:201-5

Continuous

ARl sl 71s3ste] ke
ol Tezo] HaLA} gk

2 oIS Tof A AlgE

o}

=

fu

ot

3}

2ol A AR 29 of3iolli= ol AYeleha] Wzt
dojupr] o= v|7ko] Aol HW2 ok mxich

A WA 2 Y2 5 Qs AL HAEH A Yeht= Al
9] WHStof| whZ v)7; Fu] e} v]7kA 3] Wtk QITk 7t
A7eoll Al iR A= el upright position)E A8kt
Aol B2 AR 4eki(supine position)® U
Al = o]t A Yebb= S5 ARA9] WSk B17ke]
H.1)(nasal volume) H3+S 423} 4= QIt}. Virkkula 572
= ST AAFE o83t SHeE #H9l(seated posi-
tion)2} &<}$19) H)7} F0](nasal voume at a distance 2~4

cm from the nares)@} 238 -4] -3-%]4=(apnea—hypopnea

Copyright © 2012 Korean Society of Otorhinolaryngology-Head and Neck Surgery 201



Korean J Otorhinolaryngol-Head Neck Surg 12012;55:201-5

index, AHI) 7+o] AAaAdo] st o
Z*Xﬂ ol A HV“MOH Eiks AHIi} APA* : 15} ;q

i%

Z]——‘;—Oﬂ/\‘]}—‘— OPQ]-T]_J 4_3]71—;<131-o] AHI, ODIQ]- oju Ax
HH(r=0.5, r= 0.58, p<0.05)Z H 15}gct”

T A2 Az 4= Sl A2 | ZF AL BIZkA S
of] AFFL u]E 2= Qlt}i= Ho|tk Morris 59 &3 Aof| x]
Z>(respiratory disturbance index, RDI)7} 1 u]qkel 107
o &2 gt AgelA, 3 vAdE7] = AAME ©l8 ’5‘}04 -
A Ao o2 w7k S8 Ao §iste SA6k3ar 1 23t
A= (rapid eye movement sleep, REM)A] H|7}o] 713 =&

= A2 Holthe AL B uskgit) eubd o 7 REM &H
Al azH7AA7E 24st sl Zlos deA ot 58
A Sl 22 SAlA = A 2 Fato] 3F Wak
08 4% Ei olgulA] ool WAt

Al AR wells 715 B o] wisks AT 4= 9l

A<

= T

= mechanoreceptors”} k= o] o8] 5& Ag 9 QI7H
oA 2=k !” E3] Berry 5102 ztollA nlFHE

3l A7]1%=2] mechanoreceptors ¢AIA|71H non-REM 4H
I} OSAA] genioglossus 2] A7 HojRl-& &lsk
Fom o]zigt Ad Avt= H]7H mechanoreceptor’} A
Sk B 2 4Ee wEtE fEE o= ol ey
Bl 5aka] W3tof| ofaff A7 259 ST FFS
2~ 9lom o] FIR o 2L u|7 Agte] Wy} A=

slgrolut Aol Gare mA 4= 9he-S Akt Aoleln

Young 5'70]| 25t
20|, Young 57 o5k

Cohort study, 5-year follow-up, questionnaire from 4916
e

uk3]1. SpPRO] ¢3¢l
“(population-based

r°f'
_g
ru
e R

subjects, in—lab measurement from 911 subjects)ol| 4]
o] of7k Fubsl-e F-Ho](habitual snoring, snoring without
apnea)?] $J& 212 odd ratio 4.9)0|H L 27| oJt Tk
318 V1Al A= 18R] 9F8 ALK} moderate-to—severe
SDBE 712 £1&4do] 1.88)) =c}ar 25}

o]e} Zro] FupR]} raZgto] A& dAvkge shAl 4
Nz HolFs ofg] =5 o]l AUty suHAshte
TAZ AFAA 0 2 8] =HEE 9

T o=

Zwillic olHo g =

h 4o
E3} wup 204 A 27kge AgaEe

202

i R4 R

Rk F2E 7L Qe oS B9 oH|lF Tt jAHEol
UL 2 a1 Q)= v H (nasal valve) F-912} B A (alar
cartilage), “12]31 ZAE o WMstet 4= 9= Hul

3
4 501 glew olaifz CETREE

Hl%ﬁi%‘—l tB_Ei} (i

NYHoE MY Ex 59

L

Z¥sobH H]7H(rigid
tube)Wl Fokxl —rH ofgff Ei= ot glof QA& H
ZA o] Z7HE H-9 ofefoll= S4o] AAE = il ol &
A2 | A& S 4= gl 215 F-9l(collapsible tube)
o] FEE 2T 5 & Aoz AYZE? HLo] 1
ZFolle HIF E9E 5k 550l ZH3All HiE) o
S A1 AdEfell e B & Sete] SEE |7} o & Aol

T S REEA] sfiof o A2 BldA ] Sl ot

uge slore] Fahy AS fEsh FEES Qo
th

A7 Zerglo) A 77t HASS 7H S5 4
o] AL AN B AL dREe] gt 1 28
H|7 224 3 31X } o] kol x\o] 7H AEE B8k, Loth

5 o]-g-5fo] F1Zo]
SR}l H]%Pig% S7HAA 4] AE TNAAFThE B
2 lgleh 1 9] Miyazaki 5292 54782] OSA A At
© 2 7HH[ErE of§

3} pressure transducer® 9§37} OSA

o

¢

ﬂil

9¥94 Aol tigt A48 F3l A= 1 A= OSAS 42
ZQ ol © 2 glou) B2 oxlRl shsslrha vt

sk

T AR E Eole AR B e

m[m

il

I=L~l _

| AHI & 2%



A AEE goAZleA] Aftel disiAs o2 =29 A

7t oizrela gk

Kim 57 2199] 93 F50l5 FAll 71 2o
A 8152 5 A5 RDIS vlasto] 54 0] 32

P
oj¢} +HRTEF S MMAAFTH: AHE WHRSIG oW,
Koutsourelakis 572 49H9] OSA $A}E tjAto g ujx
AA 4L kS T3} Sham surgery S HRE o 7o) AHIC)
W3} of S ¥l gt =S Foll Bl 2ol 23t OSAS] &
T AR 7] ofHoial 229

H7Z a4 olQlo) 2 39kelS %‘iﬂl%‘ S s o
3t 2 2] SRl =HAT pAHSE

FEFS ?%7@11 ﬂioHHE th40] =REo| WEICL

wesge

1 ﬂx}—oﬂxﬂ 2t

BT RS AR AL 7T Fo A Ut
AZL 4 9T EG AR 4 98 4 Gk A B3
shsick

Skinner 572 1489] tjAto A 60% AFSF A= S
S FolAl stod =HA] XA #Bkel AHT A|4=2ke] At 3|
= B4 skt iRt 149 5 11904 AHIA: 53+

H¥ThL Balskgle) Ty Al AAERHE S AHT
ZFARE = eAE mE 5T = Sl S He

FARSES Aol kol 49| Gk

A T Z*ﬂoﬂ oot WE-2 AR Zeng 52

7 A3t AE=F A|92(Body Mass Index)7t -+ A4 4
HE ofAE %% 2 S Qxpetal ek o BTt
Aol wOoH =25 Y AR|e X&E Aol oFFF

E5k P AL AR S Fole] AR RIS Ut
B gtk o] WEEgloL} of =Rel i oot
of 2|19l 7k0) HZAge] Aol S BolFA) = Halgict”

okA] FuF3lof thdt =4 (nasal surgery)?| AHIE 7hAA|
4 = Qa7 el = oFg] 43t At ¢S A&st
oL} FuFs] 42450] CPAP ARo) oJH HFS F=vl=

The Relation between Nasal Obstruction and Sleep Apnea I Park CS

THESE X g Fa3t AL & 4= Qich
71 o]f= CPAP A &9 §lo] 7 & A= A& 27|l
CPAPE A2 SA}of|A] o5 Adist= Hl&o] @&
Aegt siatEo e A7 S8R9 A&7
41:—%5% FrASH= o] 7H of#e- wAlo)7] wZolet,
592 CPAPE 0|83t LTS 2|7 glo] ]
FAFo] A5 0] A ' 27| CPAPE WolEol: o 4
& e & 4 gkum 5193, Nakata 577 <5t
= Fo5 SRl A v pao] =9 4F
] %‘:}L ElSisH
8|3 H|7Fe] =719} CPAP A& 7ol §-2f3t Akt
7} Qo] olg] mEoIA A=Y Li 57 3¢5
Foll 5449 vk H4 @HA(minimal cross-
sectional area)} CPAP A& 7hof| 5-2)3t A0A|, & w7
Tz o] 2-&4=5 CPAP AHg-o] EoleH 7HQle] F#3h4Ql
AT AR v S4A]7F CPAP AHg-l| ]2
Z3L Q= A} mpoto ko] Hrkal 4519l om o]
AR AP} Morris 570 JsiA = 2 g 9ick
ZLefut it o) Ak A E =] Bl7ET 1= AARE o]
sho] 243} H|7AElo] Aol Zal ujgArel 7 7to]
CPAP =855 19714] BlaL £-43F A} {93k ZFo|7} ¢l
ths BaE SR gy
CPAP A& Ao %Xé@ HPZA T A& 3% Abeld]
& gelstd =
CPAPS.Z 2| miigront Aufel sAla& o= o
C =

F

3]
=1

2o go W
Jo o 2
& i ol)l

¢

OPO

o) efgtol gt opEK 71 B2 ALB A 2 4
wlol FaFS w1 4 Gl A Ale] 7|2 o 5 9lo
o, 5 g oo} Hlolgut =S ols) sl 4w
Akt BA} Gk R o 4 gl

T} ey BEOR SUARE 4ol 4 vt E
£ TR st Ao 2 SuAsS AT 4

www,jkorl.org 203



Korean J Otorhinolaryngol-Head Neck Surg 12012;55:201-5

etk

REFERENCES

1) Saketkhoo K, Kaplan I, Sackner MA. Effect of exercise on nasal mu-
cous velocity and nasal airflow resistance in normal subjects. J Appl
Physiol 1979:46(2):369-71.

2) Proctor DF. The upper airways. 1. Nasal physiology and defense of
the lungs. Am Rev Respir Dis 1977;115(1):97-129.

3) Churchill SE, Shackelford LL, Georgi JN, Black MT. Morphological
variation and airflow dynamics in the human nose. Am J Hum Biol
2004;16(6):625-38.

4) Virkkula P, Maasilta P, Hytonen M, Salmi T, Malmberg H. Nasal ob-
struction and sleep-disordered breathing: the effect of supine body
position on nasal measurements in snorers. Acta Otolaryngol 2003;
123(5):648-54.

5) Lal D, Gorges ML, Ungkhara G, Reidy PM, Corey JP. Physiological
change in nasal patency in response to changes in posture, tempera-
ture, and humidity measured by acoustic rhinometry. Am J Rhinol
2006;20(5):456-62.

6) Morris LG, Burschtin O, Setlur J, Bommelje CC, Lee KC, Jacobs JB,
et al. REM-associated nasal obstruction: a study with acoustic rhi-
nometry during sleep. Otolaryngol Head Neck Surg 2008;139(5):
619-23.

7) Miki K, Oda M, Kamijyo N, Kawahara K, Yoshimoto M. Lumbar
sympathetic nerve activity and hindquarter blood flow during REM
sleep in rats. J Physiol 2004;557(Pt 1):261-71.

8) Tsubone H. Nasal ‘pressure’ receptors. Nihon Juigaku Zasshi 1990;
52(2):225-32.

9) Sekizawa S, Tsubone H. Nasal mechanoreceptors in guinea pigs.
Respir Physiol 1996;106(3):223-30.

10) Clarke RW, Jones AS. The distribution of nasal airflow sensitivity in
normal subjects. J Laryngol Otol 1994;108(12):1045-7.

11) Berry RB, McNellis MI, Kouchi K, Light RW. Upper airway anes-
thesia reduces phasic genioglossus activity during sleep apnea. Am
J Respir Crit Care Med 1997;156(1):127-32.

12) Young T, Finn L, Kim H. Nasal obstruction as a risk factor for sleep-
disordered breathing. The University of Wisconsin Sleep and Respi-
ratory Research Group. J Allergy Clin Immunol 1997;99(2):S757-62.

13) Young T, Finn L, Palta M. Chronic nasal congestion at night is a risk
factor for snoring in a population-based cohort study. Arch Intern
Med 2001;161(12):1514-9.

14) Zwillich CW, Pickett C, Hanson FN, Weil JV. Disturbed sleep and
prolonged apnea during nasal obstruction in normal men. Am Rev
Respir Dis 1981;124(2):158-60.

15) White DP, Cadieux RJ, Lombard RM, Bixler EO, Kales A, Zwillich
CW. The effects of nasal anesthesia on breathing during sleep. Am
Rev Respir Dis 1985;132(5):972-5.

16) Kushida CA, Guilleminault C, Clerk AA, Dement WC. Nasal obstruc-
tion and obstructive sleep apnea: a review. Allergy Asthma Proc
1997;18(2):69-71.

204

17) Morris LG, Burschtin O, Lebowitz RA, Jacobs JB, Lee KC. Nasal
obstruction and sleep-disordered breathing: a study using acoustic
rhinometry. Am J Rhinol 2005;19(1):33-9.

18) McNicholas WT, Tarlo S, Cole P, Zamel N, Rutherford R, Griffin D,
et al. Obstructive apneas during sleep in patients with seasonal aller-
gic rhinitis. Am Rev Respir Dis 1982;126(4):625-8.

19) Tarabichi M, Fanous N. Finite element analysis of airflow in the na-
sal valve. Arch Otolaryngol Head Neck Surg 1993;119(6):638-42.

20) Gold AR, Schwartz AR. The pharyngeal critical pressure. The whys
and hows of using nasal continuous positive airway pressure diagnos-
tically. Chest 1996;110(4):1077-88.

21) Gleeson K, Zwillich CW, Bendrick TW, White DP. Effect of inspira-
tory nasal loading on pharyngeal resistance. J Appl Physiol 1986;60
(6):1882-6.

22) LiHY, Lin Y, Chen NH, Lee LA, Fang TJ, Wang PC. Improvement in
quality of life after nasal surgery alone for patients with obstructive
sleep apnea and nasal obstruction. Arch Otolaryngol Head Neck Surg
2008;134(4):429-33.

23) Léth S, Petruson B, Wirén L, Wilhelmsen L. Better quality of life
when nasal breathing of snoring men is improved at night. Arch
Otolaryngol Head Neck Surg 1999;125(1):64-7.

24) Miyazaki S, Itasaka Y, Ishikawa K, Togawa K. Influence of nasal ob-
struction on obstructive sleep apnea. Acta Otolaryngol Suppl 1998;
537:43-6.

25) Kim ST, Choi JH, Jeon HG, Cha HE, Kim DY, Chung YS. Polysom-
nographic effects of nasal surgery for snoring and obstructive sleep
apnea. Acta Otolaryngol 2004;124(3):297-300.

26) Koutsourelakis I, Georgoulopoulos G, Perraki E, Vagiakis E, Rous-
sos C, Zakynthinos SG. Randomised trial of nasal surgery for fixed
nasal obstruction in obstructive sleep apnoea. Eur Respir J 2008;31
(1D:110-7.

27) McEvoy RD, Sharp DJ, Thornton AT. The effects of posture on ob-
structive sleep apnea. Am Rev Respir Dis 1986;133(4):662-6.

28) Neill AM, Angus SM, Sajkov D, McEvoy RD. Effects of sleep posture
on upper airway stability in patients with obstructive sleep apnea.
1997;155(1):199-204.

29) Skinner MA, Kingshott RN, Jones DR, Homan SD, Taylor DR. El-
evated posture for the management of obstructive sleep apnea. Sleep
Breath 2004;8(4):193-200.

30) Zeng B, Ng AT, Qian J, Petocz P, Darendeliler MA, Cistulli PA. In-
fluence of nasal resistance on oral appliance treatment outcome in
obstructive sleep apnea. Sleep 2008;31(4):543-7.

31) Okawara Y, Tsuiki S, Hiyama S, Hashimoto K, Ono T, Ohyama K.
Oral appliance titration and nasal resistance in nonapneic subjects.
Am J Orthod Dentofacial Orthop 2004;126(5):620-2.

32) Sugiura T, Noda A, Nakata S, Yasuda Y, Soga T, Miyata S, et al. In-
fluence of nasal resistance on initial acceptance of continuous posi-
tive airway pressure in treatment for obstructive sleep apnea syn-
drome. Respiration 2007;74(1):56-60.

33) Nakata S, Noda A, Yasuma F, Morinaga M, Sugiura M, Katayama N,
et al. Effects of nasal surgery on sleep quality in obstructive sleep ap-
nea syndrome with nasal obstruction. Am J Rhinol 2008;22(1):59-63.

34) Li HY, Engleman H, Hsu CY, Izci B, Vennelle M, Cross M, et al.
Acoustic reflection for nasal airway measurement in patients with
obstructive sleep apnea-hypopnea syndrome. Sleep 2004;28(12):
1554-9.

35) Morris LG, Setlur J, Burschtin OE, Steward DL, Jacobs JB, Lee KC.
Acoustic rhinometry predicts tolerance of nasal continuous positive
airway pressure: a pilot study. Am J Rhinol 2006;20(2):133-7.

36) Tarrega J, Mayos M, Montserrat JR, Fabra JM, Morante F, Céliz A,
et al. [Nasal resistance and continuous positive airway pressure treat-
ment for sleep apnea/hypopnea syndrome]. Arch Bronconeumol
2003;39(3):106-10.



The Relation between Nasal Obstruction and Sleep Apnea I Park CS

37) Nakata S, Noda A, Yagi H, Yanagi E, Mimura T, Okada T, et al. Na- patients with obstructive sleep apnea syndrome. Rhinology 2005:43
sal resistance for determinant factor of nasal surgery in CPAP failure (4):296-9.

www,jkorl.org 205



