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Background and Objectives: Surgical treatment is considered as a secondary treatment option for obstructive sleep apnea
(OSA). This study was performed to determine whether surgical treatment can be considered in patients with moderate-severe
OSA as a treatment modality.

Materials and Method: A total of 127 patients with moderate-severe OSA were retrospectively enrolled. The anatomic nar-
rowing sites were mainly evaluated using cephalometry and drug induced sleep endoscopy (DISE), and then multi-level surgeries
were performed.

Results: Both uvula and soft palate were the most frequent narrowing sites and a total of 110 patients showed upper airway
narrowing more than two anatomic structures. A total of 79 patients (62.1%) were categorized as responders and 48 patients
(39.1%) were non-responders. After multi-level sleep surgeries, patients’ subjective symptoms and sleep parameters were sig-
nificantly improved. However, AHI was not considerably decreased. Non-responders to sleep surgeries showed relatively higher
rates of severe OSA and body mass index. Tongue base narrowing, incomplete corrections of nasal pathologies and soft palate
were significant factors for lower success rates.

Conclusion: We estimate that sleep surgery might be a therapeutic option for moderate to severe patients with OSA. A delicate
pre-operative evaluation for upper airway narrowing is necessary to adapt sleep surgery to these patients.
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M = Sk AIA| A A 3tol| ofsf) A4k, dLolibebetad

+4 (Fragmentation) 5°] HAYsHA Eo] Aoz W

| 4= 5 &= (obstructive sleep apnea, OSA)S &= 7]7F B¢F A& 02 WAl Ao (AAS S A3t U
H F kA el A7) =0 sy P EYo R dluf o]z]  FAsy} wkEEE Agtorh £ F ukEE = d# o] A

ELYU2016F 68 20 / HEARY 2016 112 8Y / MAIZY : 20161 12
AMXRE: ZSE] 03080 M2 S22 tHEt2 101 M2CHstw O|atchst 0| IS nfst Al
Tel: +82-2- 299 3128, Fax: +82-2-825-1765, E-mail: hyunjerry@snu.ac.kr

Copyright © 2017 Journal of Rhinology

O)



4oias0l R84

2|2 Hzto] ofsf Hf e FEgFol ol SAES
ABTAS HETAR, Y] ol Sof Wgo)] 371
SHA| = of 2] stabel Axf ARl vls) =& A
%*%E.o E]—2)3)

A4 2 9FQF S 5 7] (continuous positive airway pressure,
CPAP): 19814 Sullivand] ]3] 2715 0|5 OSAS 32
st7] 91t Al Ao R QI qlom kA
S 842) F4E AN AR Yok SIS
7198 AEFT WL o|Folof Sl BT ulio] A
ol g TR} 74 Fzo] =0t 30~70% 71e] vlaA] v
2 =3 = (compliance) & Hol= Zo] A =79] A3t 810
2 Mgaln oY 2yl Ant BEel HYet 2o
g 7hsEE SRl 9l 7HA AL 9l X (mild)<
OSA SHxpol Al LA Ql A &2 AfE|al glom, o 99

3 i}z]—ﬂ CPAP ilﬂé 74—‘?—’5‘}7%‘*} e 749 Al =3

=3

QX}OH i =7 xlﬂ— OSA9 /Ej@‘_‘?_i Aee 4= 9=
A &m W2 oA Aot =4 287t et =W
F7H 1 71 t9] ARgo] A dhA| kot =g o] EA7
AstA] ok, Hlgo] X FAFAARe] Wedt g =¥
% WAsh= B Rk JARESE el AT 4= gl o
2] HApH o] 7] o] T1of gt vhekeh i o] A
o] 7Hsall A OSA 8] |85 J¥Ed ¢ S8
7} AAF F7skal ok Az

o] A= 7|29 AR LA ol 3t A& FFTE
o] FJrjH o= ol A WA ARZA FY7IE T2 AL

17 ¥ %5 (moderate) | A 55 (severe) OSA Ao
Al sk HAF B o e H WA 4 3 AHdrug induced

sleep endoscopy, DISE)E Aldste] = F WAy ol= &2t
BHE Aslar Tof 3t et es A8kl 1
Avte] BHS E3) 25 59] OSA ﬂx}ow FeA

2012 3¥HE 2014¢ 29712 Z=o)ojetn HY
FeXadeds et $55-5%
popnea index, AHI> 152 At & =&
3x}o) 7|28 Sk o 2 B}

3Eo]
OSA(apnea-hy-
A3y Bk 127+
RE A=A 5

% 7 Watch-PAT(Itamar Medical Ltd, Caesarea, Israel) 7
AHE AlEste] HA RS E50] o et ARE AT
SFlar, o]shA HAF W DISEQ} cephalometry S £3}0] 3
ok F2HEQlof Wk B7HE Alsfstaich. dtol gkE
ShA}o] FHt AT 4694|0190 Frd o] 8878 (FAd ol d=
226:1) 0= G4 HlEo] UL Hat AATF A 265
Atk Aol A Al3EE %9 FF+= Uvuloplasty, Tonsil-
lectomy, Tongue base surgery, Septoplasty, Turbinoplasty,

I‘

Endoscopic sinus surgery(ESS), Lateral pharyngoplasty,
Genioglossus advancement 5°]%1.oH, OH—‘T'—QL&*. 2P
el gt Frtol| JAste] iy =
Y5t

A& $ H7h= Watch-PATS 424 2|4 27§ go| gt
Fof A AlgYste] o]Fo] Fth, AL & & AHIVF =5
el vlsf 50% o]/ #Hast sAloll 202 /hour BTS2
A%t 49 A= ¥ (responder group)l 2 EF31%
11, o] 9]9] = H¥-S(Non-responder group) 22 &
23t9ct? 2% S HELS Eslo] ESS(Epworth sleepi-

ness score)2} 42 F-Zo](snoring) 2} T2 (apnea) A=

F Aol = SPSS version 18(SPSS Inc., Chicago, IL)
= ARE-SFAITE -3 t71 7 (paried t-test)& ARE-5F] A

A 3 Anpx) o] wste] thgt f-o4d A AlRYskelaL, o
ZFEA (chi-square test)= E5}o] OSAQ] 57} A7 9]
H 0] 2= Gkl tiste] AFsEth s EA oAl =
p-valueZ} 0.05 B]9HQ1 - EA1A Q1 FJAdo] qlttal X
okeh.

2 I

a8
22 A Watch-PAT A3} 9J3)] & 127942 32} & 74
o] 5% (moderate) OSARE 5378 0] FZ(severe) OSARE
EREATh 2 AFolA= OSA gAke] HHf RS &
Zof| Al DISE 2 2.2 257353131 1) septal deviation,
turbinate hypertrophy, rhinosinusitis, nasal polyp 52

(MY S22
A<

nasal pathologies, 2) redundant uvula, pillar webbing 2]
retropalatal region®] narrowing, 3) tonsil hypertrophy %}
palate mucosa®] lateral collapse, 123 4) tongue base
region®] narrowing 5 A 47} 2 EF35}4ch DISE 2
ofs}a FARE Bako] Wral Al Bake] WAL IIS 1 WEL




J RHINOL 2017;24(1):20-25

retropalatal region®| 7P Wk o w, o] & nasal pathologies, $= & 7}
A<
T

tonsil hypertrophy2} lateral collapse, tongue base region2] & B 3R SAGE BEHL 550] 7Y Woko Lk n=
narrowing®] <A tH(Fig. 1A). RAFHAF S & nasal  42) 25 23 o]jo] AT FAFRS KT o] Hho = 9
pathology W ¥H2Hel $Hxte & 127g0|qlch AA| &4} &5 Fol&d, dsltedrE =2 Sas3lon o] SAS o4t
2078 9] FAfo A 430 YPto] |Gl ow 33| Fbo] A} F 132 Tl INEHA] A &E STt o] 2o &
e $Ab= 39 o2 AR QI AREQTE 13 WAl B]F, ZJopRbA Qleke] |l =S T Adh SHAHE SISl

23to 2 e xS 247 1791} 4570l e, e t(Fig 3).

T50 SAb= 33 o) e] FRHESI7F B E Itk (Fig 1B). T 2HE A Al ARkl 24aE e A
Nasal pathologiesS 1 43}7] ¢35 A= septoplasty, turbin- B3] HH ESSL} VAS scores= R =% 7o H|3|
oplasty, S-> ESSE Al3Ysl¢lal 7Pg w2 il gk Hog {514 42515ict. Watch-PATS -85t0] &
=l retropalatal region®] narrowing= $-5%19] palate suture % H3IE HHS o A4 Q 4% (oxygen desaturation index,
= 233} uvuloplastyS A3} 3L tonsil hypertrophyet  ODI), B4 Z IS (mean oxygen saturation)= S4| 2 ©.
lateral collapse”} F4HHE 4= tonsillectomy®} lateral pha- 2 -3-2]3}A] W3} 25k 4= QA th sFAYE T2 sleep
ryngoplastyS A3+ .21 tongue base region®] narrow- parameter—‘éﬂ—% 9] B4 AHIE =€ A =29} v| s}

ing< coblator &2 RobotZ ©]-8-3} tongue base resection ¢ % & 4% %0% HYou EA R Godo \
o] d}
_1

i

9 genioglossus advancements AJddste] wASIHATH & o)A &TH(p=0.055 Foll = ’\‘11/\] Zh} ZFo] A=
A Aol ofsf A E PRIl o ASH] multi-level  7F &J8HA] s }0# AR 02 gz O] 9| ¢F
surgery= Al35F9. I uvuloplasty, tonsillectomy, 183l Aro] FA A o 2 HE5}H S-S Oa!' Q1 THTable 1).
septoturbinoplasty7} 74 @2 Hl= & A Y& A ch(Fig. 2).

Uvuloplasty |15
Tonsillectomy | 85
Tongue = Tongue base |
vase lesions 51 % ¢ surgery I
2 2 Septoplasty and ) 9
s kel turbinoplasty 8
2 Tonsil 8 l
& nhyperirophy 85 3 Septo+ESS [ 12
> B
g oty [T 5
2 Ret otal l pharyngoplasty
5 etropalata 15 Genioglossus |
kS narrowing advancement |19
[0} T T T T T T 1
b2 0 20 40 60 80 100 120 140
Nasal ]98
pathologies Number of patient
T T T T T T 1
0 20 40 40 80 100 120 140 Fig. 2. Type of surgeries which were conducted to patients with

moderate and severe OSA.
Number of patient

>

Pain l 42

Foreign body
senstion around l 37
or opharynx

Dysphagia l 31
Nasal drip or
discharge : 13

Teeth
color change D 2

Number of narrowing sity

N
N
(9]
The patients’ complaints after surgery
1

Numbness of D 3
oral mucosa

Number of patient 0 ]‘0 2‘0 3‘0 4‘0 5‘0

Fig. 1. The obstruction site and its frequency through the DISE Number of patient
examination (A), Total number of narrowing sites in each pa-
tient (B). Fig. 3. Patients’complaints after surgery.




4L

AHAD =
TE‘TEQ -rrgé

Table 1. Changes in the sleep-related parameters after sleep
surgery

Table 2. The comparision of preoperative sleep parameters be-
fween responders and non-responder group

Preoperative Postoperative p-value

ESS score 11.7£43 6.7£2.6 *
VAS for snoring 6.6+1.2 2.7+0.5 *
VAS for apnea 8.1£2.8 42+0.6 *
AHI 258+9.2 20.1+9.2

ODI 20.1£6.9 14.4+6.5 *
Mean O saturation (%)  88.1+5.2 94.5+4.3 *
Valid sleep time (time) 381.4+41.2 412+38.9 *
Snoring intensity (dB) 50.4+19.2  32.6+11.5 *

%, p-value < 0.05. ESS: Epworth sleepiness scale, VAS: Visual
analgue scale, AHI: Apnea-hypopnea index, ODI: Oxygen
desaturation index
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I Incomplete correction of nasal pathologies

Fig. 4. The findings of anatomic structures in non-responders (N=48)
at 3 months after sleep surgeries.
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