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HEYPE|AHRiley er al 1994). ol= Ed&(multilevel surgery)/fgollA] HHA o2 dPsjA]=
FEHoT FF o] MR &(geniogloss advancement), 4ot A& (maxillomandibular
advancement), uvula flap, A259] 1 FukET 72 th2 £&37 3 AP Hormann et al.
2004; SH=EACNEATY 2009). Riley et al. o] 1994 4% 8ol w=w HF FAIAZF
I A<&(hyoidthyroidpexia)2 hyoid suspension type 2%, AZ& stefZo] 1 Ask= AF
A4 H(hyoid suspension)< hyoid suspension type I 22 A9J5}al JtHCanzi et al. 2013;
Elbanhawy et al. 2018; Riley et al. 1994).
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,2009)', ‘Cummings Otolaryngology-Head and Neck Surgery(Cummings et al., 2005),
AR = A A Diagnosis and treatment of obstructive sleep apnea(Institute for Clinical Systems
Integration, ICSI, 2008), "=rFHSFE 37} A|AIgE 7Ho] =21 ‘Clinical Guideline for the
evaluation, management and long term care of obstructive sleep apnea in adults (Epstein
et al. 2009) °fl &/ dTHF LS SR SIQIF $&9] ShHE dgo] B Itk = A9z A+
2009).
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1. Kezirian EJ, Goldberg AN. Hypopharyngeal surgery in obstructive sleep apnea: an evidence—based medicine
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PMID:16490881

2. Binar M, et.al. Various combinations of velopharyngeal and hypopharyngeal surgical procedures for
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1.2.2 My +HESES

Had AT S-S5 (obstructive sleep apnea syndrome, OSAS T8 E0] AT H F A7 =7}

FOMA 250 BA] Tz B 5 o] A SISk Aeho & o] 2 IS AAAES H 2

ZHgo| doluHA TP E & o]541 2013; 553 2010). ol= 59 @7} ool A 242 2~4%,

1~2% EAY5tH SRz ofRlol 782 Ak 4% 85 798 28-S WA EHHid s

& °1541 2013). ek & SATHAHARS B3l o] Foi AW A&7t A2 1] 9ot Aghis S0l
=

A B9 B, TR, ARAF, AN, 471500, el S 2a9Igo] 2751
B &

HH/ FHF SO X ERH R ofg] W Eo] HE §lom HQutA A g o == oRE 8,
P, ofgtof 2 ARgdR= AEA A7) e FE(continuous positive airway pressure, CPAP),
TIUEAIE 0|85z 5ol Jlow, QA A g o 2= 7| =8t 5 9Jd]) 719 sfFehd] 125
HHL= et 5 TOStHESY & °157 2014; 529 2010).

1.2.3 TITH AL H Hi2fEL] gl

STkt BA0] SuaEel SR S0 Atk A Bt opel SUREFE] 48 AEoh

o
Yo tHIZS & F514 2017).




e
o
S

=-
=

> | %
o

-
[all
=

£ ﬁH-f

SOt o|=51x| 212 FOj BiXl 22, 57t 5
of
3ix

o

|
=
2

L 02 30 gpy
0H1 i rir o

1t EES, 712150] HA| 42

1|
=

i)

M EHO| 2 =0 | HmE{E! =0 ot
tof| oI5 HE71E| Alst FZ0|LE 2

e O -2

mor

=l

=8, 0=

o

ol

=
y =

A2t 52| 01

ol 4
ot 1-
>
]
0|>|
N

P

IO
r2rg

= SEAZI0| AlZH 153] 0|4

o 4

(]
—

o
o
i

Y2 27| o=

stoluy

1.2.3.3 H=

AT 0 2 FJHELA ¥

HPH 0 2=t HIQIE WA, FHEAIEE Y (cephalometry),

CT ¥ MRI, ¥ FAI&Y(sleep Vldeoﬂuoroscopy), k=R HWAIAE(drug-induced sleep

endoscopy)s°] JATHAAE & 74 2017).

1.2.4 HAN £HSSEF0| X2

1.2.4.1 Hi=&X x|g4

@ =8

@ A&4 A7) FhE(continuous positive airway pressure, CPAP)

® 72 AAGILL A

A, mandibular advancement device)
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_;I O]/\c;l-l-] EZX]

1 T O

3) tigto]u] 15} 5]. ofu| QS s : H|3}, F3 5|7} 2
4) ZAF, 7149, 134, FAHY. ZZolet SHFSEE
2015;53(4):249-58.
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1.2.4.2 £ X|256)

87120 WA Fole A Al Az 22 4 loH Jo| mE fe7[HS [# 1
FHEFLETY] A AR [E15], FHFEES Tl OE s #1000

H 1.4 HA2L0] M2 28 7127

HZ+= MIF = SIoIF =
(2 +=0|AMQ| m|2H) (FH ==0IA2Q] mjH) (Bl ==0AQ] m|H)
© HIZZ0|L 58 229 « Wk 3 OHH|e0|E Az c 0|82 Mil=
MAs==(septal or bony © NSNS NS PN
intranasal reconstruction) s NN T (hyoid suspension)
* H|Q| E2|9| X{Z4&(alar valve or © W2 HHls * YoM Zl=(maxillomandibular
alar rim reconstruction) © XHHR| QM= advancement, MMA)
* HIZ7HEXI=(turbinectomy) © MU|IHE 2
c 25 2& HAlE

* e 5 9lo] A% WAstel ol YHAT JHo] TS WAlo] g E31 A8
BT BHAT JHo] DT A 24 PIFoRE 24 Wsh} AstEeto] WY & U

HA &= HXZXl(soft tissue) == AXZl(hard tissue) =
bony
Nasal reconstruction cartilaginous _ .
Nose Maxillomandibular advancement

hypertropied tissue

Turbinectomy

Uvulopalatopharyngoplasty LASER-assisted
uvulopalatoplasty(LAUP)

Palate Radiofrequency surgery of palate(RF surgery) Maxillomandibular advancement

Palatal implants

Uvulopalatal falp(UPF)

tongue base reduction . :
Tongue surgery g Maxillomandibular advancement

Hypopharynx tongue base resection  Genioglossus advancement

Hyoid suspension(or Hyoid advancement)

L IE =
0) 54, ol54. Hid 1 F5539 a4 A= 4l A3 A LJAF 2] A]. 2014;52(10):602-14.
7) AR5, o]5Al HAYFHRESESY £&4 A=, Ewha Med J. 2013;36(2): 93-6.

8) Berry RB. Fundamental of sleep medicine. 2012:chapter20: 349-73.



i 29 +a
Upper Airway Bypass Procedure Tracheotomy

Septoplasty

Functional rhinoplasty
Nasal Procedures Turbinate reduction

Nasal polypectomy
Endoscopic procedures

Uvulopalatopharyngoplasty and variations
Palatal advancement pharyngoplasty
Tonsillectomy and/or adenoidectomy
Excision of tori mandibularis

Palatal implants

Oral, Oropharyngeal and Nasopharyngeal
Procedures

Tongue Reduction

Partical golssectomy

Tongue ablation

Lingual tonsillectomy
Hypopharyngeal Procedures Tongue Advancement/Stabilization

Genioglossus advancement

Hyoid suspension

Mandibular advancement

Tongue suspension

Epiglotooplasty

Laryngeal Procedures Hyiod suspension

Maxillomandibular advancement

Global Airway Procedures Bariatr
ariatric surgery

(X Bpstein et al., 2009; =R A Z ALY 2009)

1.2.5.1 H2Y4 +HESES(obstructive sleep apnea syndrome, OSAS) &tXt

A AA HE S RS EEEA 4 20074 19] HolA 20174 99 36008 o2 F7shom,
T fEee 194 ol A9 69 F 1¥o% HUHHI0 AR
BAC Yol LTS Bol H 5 B0 T WY FUTTES B4 2 2ASHIA

SRR, FRRTEGT3) T 2T A S FEEFL

i

flo o

9) Benjafield AV, Ayas NT, Eastwood PR, Heinzer R, M Ip MS, Morrell MJ, et al. Estimation of the global
prevalence and burden of obstructive sleep apnoea: a literature-based analysis. Lancet Respr
Med:2019:7(8):687-98.

10) Sunwoo JS, Hwangbo Y, Kim W], Chu MK, Yun CH, Yang KI. Prevalence, sleep characteristics, and
comorbidities in a population at high risk for obstructive sleep apnea: A nationwide questionnaire
study in South Korea. Plos One. 2018;13(2):1-14.



H 1.7 448 28712
49I|= =9 I3=% H|11
G47 +=HEIOH sleep disorders 224 F=Q
G473 +HESE sleep apnoea
G4730 DAY SIS S obstructive sleep apnoea

% = 9] FARANAE obstructived 24 02 WAL 9lovt, HEeo] 4

Agor #7159 (B4 A

1.2.6 HWY o=7|=

7|20 mhE g
FEEHAE )

H 1.8 HZEYUAETHE DAY= YA
oo R B3 ENE
YAYED)  HAVSR) s (=2l 3ol U HZE
T o=
= Hyoid 20|l 2F7|59] HOi=Z 5210 L
A'I_T'_o;]AI:H . X _ s E T o o (= (o)
s==TH suspension 128 =01 St= 82
JSSEY HMY +HISES, e
: FEZ SA0M HZ2 HIT=Z QI3 7|
nEmgan  Redofeavency g = 55 HOj A IF0} HIS He5|0f
S N (2006.08.01)  OlLXiS HY o= Sazo| gxig
E0F0 I23, HMY +HESES
S X|=5P| 2fet
iy +HRE 559 XAzUEoz 7|
opz mxly  Genioglossus %373 HIZ0 Z0| HAEE FOIF HA0| et &
== U220 advancement - (2008.08.01.) = A=K Y= SlRIF HAS 12
5171 2l st
1.2.7 dHAL
1.2.7.1 Melg7|&qrtE M
20094 =EAoZ ALl Rt Ao 77 eH A 9] Fa 82 Thadt Ett
H 1.9 AOE7|&HIIETA(2009.118)
7= FQ U8
* 2009 MOt 41927 |EH7II22](2009.9.25.)0M 5 71&9| oMY 2 R84
WIHENE 25 Jofolis
© 7|22 olUF 220 MY +HISES NS HY22 SHYME IHHAT|
0| 20 2511 RESH XFH0I2ls 2747t ASCE BIIBINS(HUSE D, 8
Th 23IChA)
[HTA-2009-57] =ed _ o ]
T ZIOIE TR © WY HE PYUE IgS2 AESS013.2-26.7%2 FO, YUY, Sotzat
o o e S HE=2 Z0jet 22224 275 Q0| 2= HwH e ASYEH 2
(Hyoidthyroidpexia) ChAY)
© REY HE YYYE 1SR HEAIEA SHYNKIRO AN JHME =0, &
SYSES 7|29 HME+HRRESRR( T EEE)Y A dSEL
RARE +EY. Eot, 5 AES ZEet S8la0| ZBloH| Y= 2R 2583
50| 2 A2z U Sgie&0 B2 Ag2ME REH(7H 22 HY)
% HIIA ARUYE2 FEE1
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H 1.10 4 MAX SA0FH

HRHAHE) FRUE

© 97 ES(E 101H)0f thet HAN 2R DE 3 ZHE0(2H), A7)

- MEHESH JI20 4T 7| AMOIZT|STIIE A (2009H)0] £Z MEHESI} SQUSHH, 120
2006'3~2013HE 2H(4H), 1984E(1H)0] ZREHUS

- WA HANEHESE SN2 HE0E HE $3(hyoid surgery)2 B2 MH210|H L0l

Song et al. 47.3+12.4M|, BMI= 27.5+ 3.8 kg/m¥S
(2016) -4z

- HE 4222 JRI0IM HAE-HESE(0SA)2 HZ8E HAN7 | E3E HM6hE

- RS E-XSE Kl=(Apnea—hypopnea Index, AHI| U0 A= 2fA¢IE 1I18=(Hyothyroidopexy)
9 42 50.7% AAE HYL, 1 TBC2E siaHe SISt 842 2EINS(AHI 38.3 % L),
HI SHE(AHI 7.1% d2) & 0193

1.2.7.3 7j0|=2t2l

t]=+ American College of Physicians (ACP) (2013)°4 AAgH “AdR19] H2jA +HFS85 =0
s AR EAZ =8 W2 [ 1.11]3 7o, “HZ TH3dE 14e T Y8-2 AX =R Lkt

I 1.11 O]=2 ACP 7I0|E2Q1 LHE(2013)

1= FQ U
s HIOARRH
- ACP= T4 +H 25EZ(0SA)S AHER 2E HHE F HITH 2tXte| |
= UAAE MO DISE: strong recommendation, low-quality evidence)

Management of © AR 2 ) ) ] ]
- ACPE= HAY M 2SEE(0SA)S TIHER SHXfe| A ¥l XE2 X|&H

Obstructive Sleep Apnea in X ] M 3 ' =
. . . M7|& YtX|=(Continuous positive airway pressure, CPAP)E H11&HH
Adults: A Clinical Practice Seo . . .
S 158 strong recommendation, moderate—quality evidence)
Guideline From the . HTARH3
American College of ~ ACPE MY 8 25EF(0SA)2 T2 SIROIA Blof MYUPIRITR|
Physicians (mandibular advancement devices) X|2E M&otHL, XIEX A7|E kot

X|2(Continuous positive airway pressure, CPAP)0| £%t20]| Q= AL T
HXZHOZ 5fof MURAR M| X|2E HUSHHISH: weak recommendation;
low-quality evidence)

(EA: Qaseem et al. Management of obstructive sleep apnea in adults: a clinical practice guideline
from the American College of Physicians. Ann Intern Med. 2013;159:471-83.)
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A SEREEF 54 D A 7169 T FoRTL thea gk

HAZRHS @ (B2) LAY (B2 S00E (HEUXD
2-371 IFMEIEEAS Radiofrequency Tongue base reduction HIZ0{ (2006.08.01.)
X-373 Ol M= Genioglossus advancement HIZ04 (2008.08.01.)
%-374 HE UMHEDHs  Hyoidthyroidpexia HIZ0 (2010.12.01)

e
oot

1.3.2 =2| H3l & WASKH

hyoidthyroidpexia, hyoid bone surgery= A4 Z23 5 7]& JAWE-2 vl CPTIEAA HAEA
H

&kO L, hyoid myotomy and suspension® & #

H 1.13 22| HY 3 Al/ASH
=7t =5 e
e * Neck(Soft Tissues) and Throat * 21685
- Repair, Revision, and/or Reconstruction - Hyoid myotomy and suspension

o .oz B SOIZIX| 013

2. 8714

0

5 7MY SRS g SjolA) glo] A2 IS 1449 9
B maclzAle) H8H ASE AE A SRS At
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H 2.1 PICO-TS MEUE

T= ME LHE
CH&SSER} I,
. © Y +HESES =X
(Patients) 3 FRTLES 2N
« AT UAAS ™= (Hyoidthyroidpexia)
ES (PN - Hyothyroidopexy

- Hyoid myotomy and mandibular suspension
- Expansion hyoidplasty
- Hyoid sectioning

(Intervention)

Hlus= s
* HMstotX| 42
(Comparators) e
oMy
- e AR U YE
way
A X B
A - 255-X&E X|2=(AHI, apnea hypopnea index)
(Outcomes) - ZUEE M (ESS, Epworth Sleeping Scale)
- SEXIO X|4=(RDI, respiratory Disturbance Index)
Z|XAA IS (Lowest oxygen saturation level)
+EXE HE3E
A9 Z(Qol), X BIEL
ZXTE |7 -
T a2 [ ==
. Hstolk| 42
(Time) [SHotX| 222
o =tH © ERRIHIY ANAHTURCT),

. - 2Rl (3
(Study Design) . E;ﬁ; W R

=@] FHHML Ovid-MEDLINE, Ovid-Embase, Cochrane Central Register of Controlled Trials
(CENTRAL) 3719] AA} glo]gHo]AZ ALR5ta] =3 =]Qith. AMol= obstructive sleep apnea
syndrome, OSAS, hyoidthyroidpexia, hyoid suspensione 7|20 % EZH2*0F HAISITE
AR ZF DB E/0f @A MeSH term, =24}, Ad HA 59 7|52 A4 5] 2851

2350 AA717E 9 Qojol ARk FA) elore.

H 22 =9 HMA

Ovid—-MEDLINE http://ovidsp.tx.ovid.com
Ovid—Embase http://ovidsp.tx.ovid.com
Cochrane Controlled Register of Trials (CENTRAL) https://www.cochranelibrary.com/
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2 EAHM2 KoreaMed, TH=ro]sh=FrolElHo]A(KMBASE), e&A-+8EAHA(RISS),
SR H(KISS), =7HFel7|&HHAE(NDSL) 5709] #*F dlojguo|AE  ARgsio] Z+
tloleHo] A E4S J1E{sto] =8¥skqinh

H 23 I M

KoreaMed https://koreamed.org/
St=0|5H=20|0|EfH|0| A(KMBASE) http://kmbase.medric.or.kr/
SO HAH|A(RISS) http://www.riss.kr/

ShstE ™ H(KISS) http://kiss.kstudy.com/
Z7tfe & - EMIE{(NDSL) http://www.ndsl.kr/

1.3.3 M2 3 TR0

20094 A19)57|<E7T Al AM AEA1A(2009.6.9.)S 185k, 18-S ZE AA510] 200849 1LH-E
A7 2 A 7|7HS Algtelal £WelojE AjkelA] &ttt

2RI o) YEATL S on Sgslelt 1, 244 EAAA AL A% 2 222 uion
£ et o) ghs A0 R Hekels FRlS MAISHL, 33 Bel A £a0) AR ul-tex) S
Aol 1 wle] ey|o] gk BRIS HEH o2 Asioltt. oFd BYA} QAL Tdo] ojgie

MEH7|Z=(inclusion criteria) Hi&|7|Z(exclusion criteria)

o 2X|7} Opd 7B A, letter, comment 5)
e SEAS = HUMAF

o SEAAME StEX|0| HMEX] 242 23

5
EEL

ol‘_f%z,\_%&l‘_ |= ot |D|_,__Fﬁ—_rl B o ZE0HHIOE 41

« A0 Hojst RIS Gt O Bt oty . SiTolL} olol= BTEIK 22 25
« A0 Hojst PR St ot Mty
% PICO-TS A%
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1.6 HIEE 2 ot
£4l0] HE 9 B T o] AuA Egdos Seeigr). e Bale] A7) o] et
FDE, AR, AFATFE, HuAFAE, FEAF S ROBANS ver 2.05 ARE-SH]
VIS 9IS st
H 25 HEEHE o=+
HZE | Cochrane RoB #7185 RoBANS H7tels Yot 2
SR =AM ChAf W7 tsd
MEH H|E=2] (Sequence generation) CHaf MY
(Selection bias) &S|
(Allocation concealment) reeT
oA HIEE =7t = LE A
(Performance bias) (Blinding of participants, personnel) =7c
ZnEol HIEE ZA0 LIl CHEH 7 48l m7IKLO| =71 e
(Detection bias) (Blinding of outcome assessment) 20t HIto| thet =71 =224
Lo
Ef2t H|=2l SOLX{5t ZATRIE _ ==
=27 [=] =2l =2 = O X5t Z4 kK|
(Attrition bias) (Incomplete outcome data) =SHet 2kte
(Reporting bias) (Selective outcome reporting)
e 7|Et &IHA HISH
7|Et H|EE -
((lth lf.':' ) (Other bias): #&x|2%, Industrial
er blas funding source
1.6 XME2FE
ARABe 25 AuE 28S tpho 2 Ao Se Aud A4S B8sio] % gl AeApt 44
=gdoz Sousla, Bl T o] AEA 1] o4 BYA AL AL, A3} T =elsto]
ofsieltt. 7t ZRoA 25 AaFE 712 e that £tk
© Ny B4 TR, AR, AFHEA|, AR 544 5
© AFETE ARl FeE A QP E aabd I A-AT gk
1.7 Xt2ghd
FF AME 299 2w B4 2dE iR 2 B3 aeiol gigt ojddow s A
HX(quantitative analysis)?] B7Fsor] A& HE(qualitative review)S TH5I4 .
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(SR e

AR 2919939] =25 &3 &7t PICOE Wz =2 DBGR/NE &3 AdXd £32 & 71241,
= DBGNE &3 A4E €32 F 173H01eH, S5 FAH 26982 9|t 616H0] £3
AdE/aiA Tl ARS-= Tt

[¢)

20099 A9&27]&m7t Al A £ 8H((FQ] 84, | 0%)o] 2 ATo|E Aol AEiE|o]
HFHoE F 179 AAsrt.

£ A7) AN SEEE HIARRE Z3dste] (19 3.1]101 AHAIS] 71Estelet. 20201 AEEE
7| EEAL A1 AR dupale W SHAE d40 2 [¥3.1]9] 71&3HA1L, 200949 A19]2 71587}
A AR BE2 AR dubl & 9l S deo® [ 3.2] of 7l&ski
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NEC NT A THS

=9| DB (n=712) = DB (n=173)

- Ovid-MEDLINE (n=275) - KereaMed (n=46) - KMbase (n=2)

- Ovid-EMBASE (n=423) - KISS (n=14) - RISS (n=58)

- Cochrane Library (n=14) - NDSL {n=55)

\ |
¥ e
SHA % d2 29 (n=543) | M23 s AE 5 WAE 28 5 (=519
-319\ DB (n=482) —* - =2| DB (n=457)
- = DB (n=61) 1 - =L DB (n=61)

I

YA 23 (n=25)
- 22| DB (n=25)

e
Fo

- 3L DB (n=0) @ gﬂ*ﬁ
@HREE
l 3 =@ o
@ 5324
el 29 (n=9) . ,
- 22| DB (n=9) ——————————eerol-zps ;
20094 Mo|R 7=t - i DB (n=0)
ML (n=8) -
- =22 (n=8)
=Uf (n=0)
Yool £ Ao

ZgEH 29 (n=17)

- 29| DB (n=17)
- =L DB (n=0)

1.2 MEHES EN

A SEREEE Tl AT AT 4] oA 2§14 H7F el A

) d ) Bz
X0 25 AdE F9-2 2 17120209 AES 9H, 20094 A9 7 7]&E7 Al X8R gH)o 2
LT QIR0 QITHE 3.1 FAl.

*L =35 1734356—?%—?63%?16%,Lﬁ*%¢6§ﬂ—?1%01 on, AT 7 Tl =
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H 3.1 20208 MEHES J|2EY (17H)

o ST o7 oy, S HZ s £ BE
S AMExe S S0 dmMm S s ST wrE =5 ObRIAd o &M TS or
(F==4) Ar =2t G N} a (Intervention) (Comparator) 24zt ==e TS 23les
1 _ — Ex ; _ - AHI
Askar 2019 OZE ZF5H pansion oo Earlyorlate N
(#73) = T OSA 21 Hyoidthyroidpexy e oM complications ESS . =EeE
: — Oy Saturation
- Conservative
) modification of AHI
M2 hyoidthyroidpexy usin -
EI-A 2019 O|FE T yoldtnyrolapexy using 9o - _ Stas
(#62) nwar C () OSA 19 2 sutures between me 6M - NR ESS 4 e
hyoid periosteum and ~ O Saturation
’Epvrpdid Iﬁming
- Hyoidothyroidopexy - AHI
3 - bined with - Earl -
Tanta 2018 O|ZE NS OSA 9 combined wi oo Early or late lowest O N
(#82) w & T 3 tonsillectomy and e 6M complications  saturation sErE
palatal suspension - ESS
- Hyoidthyroidpexia
(HTP) ~ AH|
4 ) (as a sole procedure) - Voice & ~ lowest O,
(#156) Askar 2017 O|FE  F=¢7  OSA 31 - Simultaneous palatal N 6M  Swallowing  _ Eastgranon [N
procedures Assessment TETE
(e.g, Anterior - Success rate
palatoplasty)
- AHI
5 = - Expansion - Post- - lowest O3
On 2017 O HMEHZ OSA 1 pansion olo ost-op - s
w27 = T 9 Hyoidthyroidpexy i M complications _ Saiuraton s
- Surgical success
- Intraoperative
6 , Meop ~ Hvoid sus : 6~ adverse -AHI
Can 2013 Ogzor ZTo 0 OSAH Y pension olo _ Stas
(#308) zi ECs (Z5E) S 140 (multilevel surgery) A3 gy events ESS Estas
or major -Success rate
Vo . complications
7 _ xS017 - Hyoid suspension + B~ - Aspirati
(#360) Karatayli 2012 E{7| (B OSA 20 FIATIHOIE ols o psir;wa ion, AH| RN

HA=(UPPP)
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i b = a7 e - Sl+s Hn+& FH - E= o
s M1 A™-X ﬁ A B %}x A - - (?_l-{-lkl OoO=AM "
@an T g a T g i (Intervention) (Comparator) ~ Zt& < i Sftas
- Hyoid myotomy and - Complication
3 HEoT suspension using rates — AHI
Gillespie 2011 0= =iy OSA 33 mandibular screw =S 12W - Neck seroma,
(#429) EFH) - - - ESS
suspension device tongue
(as part of multilevel Tx) edema

- Hyoidthyroidpexia as a
Tx in multilevel Surgery
(Hyoidthyroidpexia and
nose and palate surgery)

- neck seroma - AHI
-UAIH ASEE - ESS

v HEoi7
MEEI
(4505 Benazo 2008 OIZEOb ILS OSAS 109

g9
0jo

6M

20098 Ao 7S E7t HEES (8TH)

10  Tschopp 2007 AQYA  ZHHFL 0OSA 10 Hyoid suspension

£Q
gjo

NR -3 NR

- AHI

- ESS

- ZX O,
Saturation

_ AAMT =
a5/

Hyoid suspension +

(N Baisch 2006 = :
multi level surgery

OSA 67

ne
ra
ob
re
-+
£Q
gjo
=3
w
I
=
o

- AHI

- ESS

- ZX 0,
Saturation

AN i =
- 283 71E

Hyoid suspension +
multi level surgery

£Q
gjo
N
N
(@)]
|
=z
3]

12 Verse 2006 =

e
ra
Jou

27 OSA 45

- AHI
= - ESS
- A4 2R} - &K O,
UA|H HASIE2E  saturation

_AAMTE=
F+EHIE

Hyoid suspension

g£Q
gjo
I
14

13 Bowden 2005 = OSA 29

1o
2
T
re
1

- AHI

- ESS

- ZX 0,
saturation

_AAMTE=
F+EHIE

14 Herder 2005 4E==

ra
ol
re
1

OSA 31 Hyoidthyroidpexia

£Q
alo
w
<
4
ol >
on
T
gt
=2
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ikl i - S N Hlws& S - H= or
— H1RX GRMA LIVES , - by fEd A
(F==4) L A 2t G EIXt a (Intervention) (Comparator) 24zt R 2les
- dXLE
-s58 - ESS
15 Stuck 2005 =Y H=AT OSA 15 Isolated hyoid suspension AS NR - 7|SX|EVAS: - SSHO{X|I% CHEAZ
speech, - +E95E
27171
- ESS
FZ0| . . _oimimar =0 —2&XOHXS(RDI)
16 Nerunterat 2003 Cf2t  Fgeim 8 gp o myolomywith %S NR AR —Ex O, EX O
OSA P Sor viER saturation
- = UIEE
- 1RF 2 RIS
. SE&(UPPP) - YAz, 50l - AMATSE =
0 o_oE oo (e o= S HStA LS
17 Rley 1994 0= EREEOSA TSR aer 3 pyes = W 2adys  -ssmdisRD) CETE
NS
AHI, Apnea hypoapnea index; C, Comparator: ESS, Epworth sleepiness scale; HTP, Hyoidthyroidpexia; I, intervention; M, month; NR, not reported; O2
Oxygen; OSA, Obstructive sleep apnea; OSAHS, Obstructive sleep apnea hypopnoea syndrome, OSAS, Obstructive sleep apnea syndrome; THP
S 2t v AT A A]

Thyro-Hyoido-Pexy, W, weeks
¥ QATAA: AEE 1780] B9 7hed] § 71&(4T 4AR

37 2,

AT Y8 Y T ¥
T Ul BN AT A B

24 AF0] A3} et vl wsto] AASIL 9]

8854 AR HEQ] AHI, ESS, HA ArAZSIE Sof o
oA AR & A=

Fol ol AFATLE BIHAE



2. |:||'='=EI°| = | Il.=|7|-?=i|ﬂ|-

AdlolE AA1A £ 18 B7to] HEH 0g Aee F 1780 tigh v EL I H7HE SH5t3lch
HIET 913 B7He 7= RoBANS ver 2.0(14% 5 2013.)2 ol-8sto] it Hln7ks, tdt A%,
WHAS, wF 27, W] b, 27t B Akba, A9A Aaki 11 87H] o] sy
low(F2), unclear(E5H), high(z2) Al 228 FLsto] H7lslgith 212te] o] theh vlE= 91d
TR et 7 EAE BrHET QoF e (11 3.219F [1F 3.3]°0 AXISHATE

o2 rx

=
0z
;

==
El
3

£l
r
g

H
i
1

=
0z
Hd
ool

ISP I

B = 0H

0% 25% 50% 75% 100%

. Low risk of bias |:| Unclear risk of hias . High risk of bias

T2 3.2 HE2UQE T
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pckar2017 | @ |2 | @ OO O 7|2
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Baisch2006 | @ |2 | O OO O D S
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Meruntarat 2003 . . . . . . . .
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verse 2006 | @ |2 1@ OO O OO
T3 3.3 HIEE ™0 Cheh ™Wordar QoF

87HA] 7} i A EH i Bl n 7 s 33 H7ERRS] =7 H 27HA] oAl thEe] At
ZAl gt e A0 Qo] FUstal, At B7EALe] w7 Fd2 QIANH 7t offrt Ao
FFE t|A]R] L= Aoz wtr|o] YFo] o 100% H71=E ATt
Akt X7 7Fd oA tiAES A4 07 BAGEX] o gigt 9lFo]

53F A7) ok Qo] B8 e 5207 HUIE QT WEhHSRet E ST 2714] H7THG ol A



Y9l

HIEH2 27 B7HE A 2g7He

739- E-E9] Ao A AF e} eEFd 7t AS5H H7H=H(AIA], AHI, ESS, Lowest O, Saturation

=
87HE At mpAete 2

o

iz

it

geixiel ghate] 714t o Zjol}

AL

L=
.

2R

k3]
=

T8

715 2ol A

= %
R

199710] W= 9]
79| =

-

T

O

[e]

S

hix

=

Ak ol 3]

g3fo] 2

A

3 AR e} AeA Ak 1 2714

[¢)

=

=2

level)

MM FE

iy
o

-

ol

G

]

o

B7HER1 BA

_’|

(Baisch et al. 2006; Verse et al. 2006) °]3it}.

A

-
puld

Jolz WH20) QPARS £91915] ol v
2

o =
i O

5

olAo] LE H7lodolo] w2 vEA A7}

-

Klo
¥
iiol

HHEXHB)

LEEE

il

S N PSPN;

£
gl

1

A
=
7|

S

T

& 2|0 F7 HSH=
[E-p VN =]

&5 Yl 5 27| E=

);| ol o] =2

21
19

El-Anwar 2019

2
3

1

m__m_v lHo g ﬁ_m
= o

0L &b
10l — «© ari
oF- ok ok =]
< < < o
<k <k <+ 81

31

4

B0

=

ofl

Klo
B0
ol

19

6

24



G H1XX} ks ATRE  HYUXHD) Hag U #YE
2= 12U 5 29 (10%)0M AOJSH! LA
. Fzoin X0l 5018 B33
7o Kartayl 2012 g D 4215 ¥ 2E SR Z0iE 550
2518
£ 1% % 25 HUZ 38)
FMso7 of —'?'—%(1':':')0% HDHO Sot ot AH|20]
8 Gillespie 2011 '(—%"'3'&1) 33 E R0E 2ol 48)K|.7_%°._r =t
7oA 72 1312 2otsopl st 48ARH Ol
olstEEe QIoiS
M5 - GE HAE (1) )
9 Benazzo 2008 (Bai) 109 - APO0IM 2~3Y7F YAIH ASHEZHRAHIAI
T Ot
10  Tschopp 2007 e 10 2 & UM (19Y): XI9E
H= §E(19) AR E
1 Bowden 2005 HEo 29 - AROA 3~4UT7E UNE Ao ZHZAEAA|
ui=))
= £ 5 S0 25t 7=y (19)
12 Herder 2005 HEAL 31 T RS Al
_ eSS M;‘(.Pro:l (2!:!4)
S0 _E
2%, 2%, 7|0, 5995 TEEN 08
- okt (1), 221 (39) : 25 33U Xf t
14 Neruntarat 2003 AL 32 2H L= oiEE
-8 B 57U BB-E5E S5(VASLY)
M (309)
- 4 0%
15 Riley 1994  ®s¢iq 15 - HUE (204) 7‘<IEH
g T AIE Hgh 15310 F3oA Hard *’F o 2E 4 @rtg%*g A= &£0=%
AT HY, e T SH o3 740 & 7| eE ARt 1(Herder et al. 2005), 9|e 8%
HY-S B SRS 29 (Tschopp et al. 2007; Bowden et al. 2005), & 15+ ¥ neck seroma 243
B gt 2312 3H(Gillespie et al. 2011; Benazzo et al. 2008; Riley et al. 1994) o]t} & &

35 Woll AF 24 E= AR 1A 9.3%~10% (Neruntarat et al. 2003; Karatayli et al.
2012), Aok S B st #3912 3H(Benazzo et al. 2008: Bowden et al. 2005: Neruntarat
et al. 2003)°]9tt.

28] AAAAQ2Y) S HEH-2 13 (Stuck et al. 2005), & F 5~747F Aot 5504
B3t £33 2H(Neruntarat et al. 2003; Karatayli et al. 2012)°2.2 HYES
(Neruntarat et al. 2003), 100%(Karatayli et al. 2012) ©|it}. o|Q]of| ZA 2] /A W HAoktst/ A=
7] s{(voice & swallowing) & 235 B 113F F8-2 25H(Askar et al. 2017; Neruntarat et al. 2003)
o]t

A T AFE Hust 158 £ F 6HOA =&
HIER] k3, Ong et al. (2017) 102 g3 A

F 27] EE 7] GHES BAEA AL
EO
==

E2 0%= Harskct.
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3.2 7&d

AL S 18e9 1842 B 2993l =9 e R Rl T B E=
B535-A58 A4(AHI, apnea-hypopnea index), F7FE2 ZZ(ESS), 1 2o A Ata
Z3}E(Lowest oxygen saturation level), TEX & 3-8, 42 2 9 X} 75 2 3Frtol7| 2 st

g B71ell e e 22 F 15U R 7 e HATE A8 (3 3.3~33.6]0 Al1AA
C’Pﬂ%‘i A Y % A A 71822 AABHH.

3.2.1 MK E M8
3.2.1.1 F3E-NZE XIs= (AHI)

AT s s

)

o FEE-ASE A4 HIE Hug 24

X197 71&%7F TR 5H)o|Aeh 1H(Bowden et al. 2005) A|Q]g BE E3of|A] —*r% Zo]] HloH
& T ESE-ASE AF7L gastgon, olF 11HoA =& & T4Vt BAHoR |folsittal
H st
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H33 F8&-XM&

mjol
>
iR
B
T
1

TS ZIHH| 2 (13H)

. B
IE T I A T ) (Mean:+5D) P value
" 22 ~
Askar 2019 HE¢in 21 48.2+16.8 12.4%57 <.0001
&0
E-Amwer 2019 LEET 19 515+11.9 101449 < 0.0001
Tantawy 2018 HZ0R 32 68.4+25.3 25.6+9.52 <.0001
Askar 2017 mEeIR 31 20.9+3.7 8.622.1 <0.001
Ong 2017  HE¢R 19 39.7+21.2 22.6+22.7 <0.01
M50 - :
Carzi 2013 o 140 Median Median <005
. HEAL Mean Mean
Karatayli 2012 (Rf5HE) 20 310 10.6 NR
S oo
Gllespie 2011 Ltd 33 40.9+25.1 18.6+21.2 001
37.0+19.1 18.7+16.0 NR
e
Benazzo 2008 sz 109 Median35.0 ~ Median14.0  _ oo,
(IQR 22.0-49.0)  (IQR7.0-26.0) -
Baisch 2006  XE0i7 67 38.3+21.1 18.9+19.5 <0.001
Verse 2006  HE¢7 45 38.9+20.0 2074206 <.00001
Bowden 2005  ZE0i7 29 36.5+27.6 37.6+28.8 NR
Herder ~ 2005  H5¢i7 31 32.1+10.2 22.2+15.2 0005

NR, not reported; NS, not significant

AT AT THE & 159 FES 2 HolE BRI F 141 20099 A12]27]&% 7t
- = - 499l £3 ROl e Ao

Hg} o & FASH AasiAon, olF 1380l g & vt SAFSRE Fofet Aojhal
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H 3.4 FUES AL (ESS) & T2 2| (14H)

o
MIFK  eE o1 oAk (Mean:+SD) P value
aT
- sa 28
Askar 2019 mSoIT 21 14.2+3.4 3.7+1.9 <.0001
M504
El-Anwar 2019 (E%;; 19 13.8+2.9 5.3+2.6 < 0.0001
Tantawy 2018  HZH7 32 13.8+5.4 5.2+1.6 <.0001
Askar 2017 msoT 31 13.9+2.6 43+2.1 <0.001
Ong 2017 Hs%i7 19 8.2+4.4 8.3+5.2 0.904
. HEHAL Median Median
Canzi 2013 ) 140 10 s < 0.05
S0
Gillespie 2011 (g?g 33 121452 6.2+38 <.002
Benazzo 2008 o 109 10.5+3.1 72423 NR
Baisch 2006 ®S¢iq 67 9.7+5.1 6.6+4.4 <.001
Verse 2006  Mz=AT 45 9.4+5.3 7.2+4.4 <.05
Bowden 2005 M3 29 13.8 + 8,2 10.9+6,2 NR
Herder 2005  MzATF 31 3.3+45 NR <.0001
Stuck 2005  MZGIT 15 9.14+4.31 6.14+3.86 0017
Neruntarat 2003  ®EH7 32 14.1%2,2 8.2+23 <.01

NR, not reported; NS, not significant;

3.2.2 =X MAESIE (Lowest O, saturation level)

A AT 18 & A59 IA AARSIe S B g F32 F 11120094 Al9]=7|&H 7t
ZEH 5HAEF o]t HA AL LS IS A AISEA|SFA] -2 A= 6H(Canzi et al. 2013;
Karatali et al. 2012; Benazzo et al. 2008; Tschopp 2007; Herder et al. 2005; Stuck et al.
2005) o|3ith. =& A9 AAmot: AVE Hgk [1HO] £ BFoA =& Aol vlsf = &
7ol o, ol 8HoA = 11 Aol7t SAIF o= {-ofsithal H ATkl
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E|N MANSIE

o
HIKE  oE o CHARKE) (Mean:£SD) P value
ar
- 22 o 228
Askar 2019 HEH 21 705 + 7.1 88.3+3.38 <.0001
pSi=te:!
El-Anwar 2019 '(_é%—a‘;—r; 19 79.2+10.2 89.5+8.1 0.0015
Tantawy 2018 H=AT 32 66.8+11.3 88.2+2.86 <.0001
Askar 2017 H=AH 31 79.36x4.15 90.21£4.1 <0.001
Ong 2017 HEAT 19 82.2+9.9 86.6+6.2 <0.01
Gillespie 2011 H=AT 33 79.1+£11.7 80.7+£9.6 .58
Baisch 2006 2T 67 80.6+9.2 84.7+7.6 <.01
Verse 2006 IR 45 81.0+£8.8 84.3+8.3 <.05
Bowden 2005 H=AH 29 72.7+20.5 81.9+£10.1 NR
Neruntarat 2003 &L 32 82.1+£3.7 87.9+2.7 <.01
Riley 1994 S¢S 15 74+14.0 85+4.8 NR

NR, not reported; NS, not significant;

12 435S B 232 & 11320099 A1987|&87F 2TEH
IHE $EAE HTES 17.2%~90%% YEGT, ¥g S T
A= 7.1%~61.5%2 UERGTh vhd Fukso 2 B3k Adl= 14.6%~50% o]t $&3 7
T 7152 Wil SHFSEZ(0SA) YA E, AHI 50% ol 4y, AHI<20 52 7IE2 2 5l
TAHOZ AABHA] 2 AT G Aot 7+ B SEX 8 ZTE AN 2= (3 3.6]9

AR
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>=X5 2ot H(%) a3 7|1E
MKKE  oE CHAIRE () Us US
- O MT%) E= KM RHEZ(%) ot5H%)
(%)
10
Askar 2019 21 (47.4%) 8 (38%) 3(14.6%) NR
Canzi 2013 140 67% NR 33% NR
Karatayli 2012 20 18 (90%) NR NR NR
AHI> 50%Z&4A
16 (70%) NR NR P =
Gillespie 2011 33 ZE AHI <20
10 (43%) NR NR Z|IE AHI <10
Benazzo 2008 109 /1 67 (61.5%) 42 NR
(65.1%) ' (38.5%)
. 40 13 14 orx I
Baisch 2006 67 (59.7%) (19.4%) (20.9%) OSA Ax[Z=
23 OSA &X|H=
Verse 2006 45 (51.1%) 12 (26.7%) 6 (15%) ots} (%)
49H (10%)
NR
5 AA S
= T
Bowden 2005 29 (17.2%) NR NR ATHI 1
159 (61.7%)
AHI> 50% 0]4
16 R
Herder 2005 31 (52%) NR NR EZ AHI <20
NR
Stuck 2005 15 6 (40%) 1(7.1%) 7 (50%) OSA &X|I™HE
RDI> 50% 0|4t
: da
Neruntarat 2003 32 NR 25 (78.1%) NR #Z RDI <20
NR
NR, not reported: OSA, obstructive sleep apnea
3.2.4 49| & (Quality of life, QolL) = &Kt RIEE
S WMo makel 1780] B9 5 1) Ak bt ko thet Aake B ueh e oHolol
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NEC NT A THS

Geplel Rt ek delgiet. ok o] Po] § V&R % A2 RAgolt FHFL
838 AL g AR BEslel § 714

5 71€9 842 F3F-ASE AS(AHD, FES FE(ESS)E 2t Ao A 1 /A=
9} HA AAAESIE (Lowest O, saturation level), $FEX & ATE, 419 4, 31 w2 & Brlst
Ao AMElES 15HOA a4 THETE A5t

A 4tansle s Bt £ F 11HO|Ql, A 4taxsle s AASHASHA] 2 3
2 6H(Canzi et al. 2013; Karatali et al. 2012; Benazzo et al. 2008; Tschopp 2007; Herder
et al. 2005; Stuck et al. 2005) °|Ut. =& A9 AAESE IS Hgh 11H] £3 25
oA o= Ao Hlsf & T FASHA S7I6H= HAlsHRal, ofF 8HoA BAFLE {2t
2o = YT

I e

AE T 1349 EXa 35S Fsh B2 F 11320094 Al9)=7|&H7F 23
Aot AZ AE e AR JTES 17.2%~90%=2 YEFSLL, HhS S T

6
A= 7.1%~61.5%% YERGTE vhH Fukgo 2 B gt A3R= 14.6%~50% ©] it

¢

& 7T A94Y3] A= HA ] FHRESESO] Ao /AR H]] FEE-
A28 A4(AHD), S HAE(ESS) W 2 A4k I (Lowest O, saturation level)o|A] A&
=
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3.1 =2 GIOJE|H[O] A

3.1.1 Ovid-MEDLINE(R) ALL 1946 to August 10, 2020

(HAM: 2020.8.11.)

T= No. Ao
1 exp Sleep Apnea, Obstructive/ or sleep apnea obstructive,
sleep apnea syndromes.mp. or exp Sleep Apnea Syndromes/

2 obstructive sleep apn*.mp.

Patients 3 sleep apn?ea disorder$.mp.
4 hypopharyn* obstruction.mp.
5 (OSA or OSAS or OSAHS or OSD or OSAD).mp.
6 OR/1-5
7 (hyoidthyroidpexia or hyothyroidopexy).mp
8 (hyoid adj3 myotomy).mp.
9 (mandibular adj3 suspension).mp.
10 expansion hyoidplasty.mp.

Interventions 1 (hyoid adj2 sectioning).mp.
12 (hyoid adj3 advancement).mp.
13 (hyoid adj3 surgery).mp.
14 hyoid*.mp.
15 OR/7-14

P&l 16 6 AND 15

X5t 17 limit 16 to yr="2008 -Current"

4,026
4,031
579
275
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3.1.2 Ovid-Embase(1974 to August 10) (HAd: 2020.8.11.)

(Word variations have been searched)

T No. ZMof HMEH
1 exp Sleep Apnea, Obstructive/ or sleep apnea obstructive, sleep 51 280
apnea syndromes.mp. or exp Sleep Apnea Syndromes/ ’
2 obstructive sleep apn*.mp. 47,915
Patients 3 sleep apn?ea disorder$.mp. 49
4 hypopharyn* obstruction.mp 78
5 (OSA or OSAS or OSAHS or OSD or OSAD).mp. 37,213
6 (sleep disordered breathing or SDB).mp 52,008
7 OR/1-6 76,193
8 (hyoidthyroidpexia or hyothyroidopexy).mp 12
9 (hyoid adj3 myotomy).mp. 54
10 (mandibular adj3 suspension).mp. 10
11 expansion hyoidplasty.mp. 5
Interventions 12 (hyoid adj2 sectioning).mp. 3
13 (hyoid adj3 advancement).mp. 83
14 (hyoid adj3 surgery).mp. 48
15 hyoid*.mp. 4,859
16 OR/8-15 4,864
P&l &gt 17 7 AND 16 719
|5t 18 limit 17 to yr="2008 —Current" 423
3.1.3 Cochrane Library(Advanced Search) 21: 2020.8.11.)
T= No. ZAMof HMEHA £
1 (sleep apn?ea obstructive):ti,ab,kw 5,307
2 (sleep apn?oea syndrome):ti,ab,kw 2,879
Patients 3 (hypo* obstruction):ti,ab,kw 5,993
4 (obstructive sleep disorder*):ti,ab,kw 2,563
5 OR/#1-#4 9,475
6 (hyoidthyroidpexia or hyothyroidopexy):ti,ab,kw 0
7 (hyoid myotomy*):ti,ab, kw 0
8 (mandibular suspension*):ti,ab,kw 16
9 (expansion hyoidplasty*):ti,ab,kw 0
Interventions 10 (hyoid sectioning*):ti,ab,kw 0
11 (hyoid advancement®):ti,ab,kw 14
12 (hyoid surgery*):ti,ab,kw 40
13 (hyoid*):ti,ab,kw 173
14 OR/#6-#13 188
P&l 15  #5AND #14 25
limit 15 to yr="2008 —Current”
A5 16 with Publication Year from 2008 to 2020, in Trials 14
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3.2 = HOIE{H|0]A

3.2.1 KoreaMed (FAae: - 2020.8.19.)
No ZiA0{(Advance search/ HO{Z0t HMILs) MBS £
1 (hyoid surgery[All]) 72
2 hyoidthyroidpexia or hyothyroidopexy 0
3 hyoid myotomy and suspension OR mandibular suspension 8
4 expansion hyoidplasty OR hyoid sectioning 1
5 hyoid advancement 8
6 | 89
Sl R|5t 7 limit 6 (20083~34AH) 46
KoreaMed A 46
3.2.2 NDSL (MY 2020.8.19.)
No 2Hol(gHANOIS- k=S N o =
(EmEc: 2008H~20204) e
1 HdE = 8
2 HEr2 0
3 hyoid surgery 39
| 4 hyoidthyroidpexia or hyothyroidopexy 0
5 hyoid myotomy and suspension OR mandibular suspension 1
6 expansion hyoidplasty OR hyoid sectioning 0
7 hyoid advancement 7
NDSL A 55
3.2.3 RISS (Ml 2020.8.19.)
No HMO|(MHIHMO0|S-ZLHatS = 2) ey
(BTHAE: 200811~20204) T
1 HE = 5
2 HZ=s 0
3 hyoid surgery 39
| 4 hyoidthyroidpexia or hyothyroidopexy 0
5  (hyoid myotomy and suspension) OR (mandibular suspension) 4
6  (expansion hyoidplasty) OR (hyoid sectioning) 0
7 hyoid advancement 8
RISS A 56
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3.2.4 KISS (M 2020.8.19.)
No HMOI(MHZMOIS-SHETIZM) e
(ETUE: 20081~20201) e

1 HE 55 2

2 Hd4ErE 0

3 hyoid surgery 10

4 hyoidthyroidpexia or hyothyroidopexy 0

5 (hyoid myotomy and suspension) OR (mandibular suspension) 1

6 (expansion hyoidplasty) OR (hyoid sectioning) 0

7 hyoid advancement 1

KISS A 14
3.2.5 KMBASE(Advanced search) (HAd: - 2020.8.19.)
No 1-"*—.“01(3'_?(7|-?—JE/’.‘_17'(1|) HAM-ZUUHE=F) AMDS A

(BmAE: 20081~20204) T

1 HE 5= 0

2 g 0

3 hyoid surgery 0

4 hyoidthyroidpexia OR hyothyroidopexy 1

5 (hyoid myotomy and suspension) OR (mandibular suspension) 1

6 (expansion hyoidplasty) OR (hyoid sectioning) 0

7 hyoid advancement 0

KMBASE A 2
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Askar SM, El-Anwar MW, Award A. Expansion hyoidthyroidpexy: combined hyoid
surgery techniques for obstructive sleep apnea: all in one. Otolaryngol Head Neck
Surg. 2019;160(2):355-8.

El-Anwar MW & Askar SM. Hyoid periosteum sutures: a modified tissue—preserving
hyoid suspension technique for obstructive sleep apnea. J Craniofac Surg. 2019;
30(3):231-3.

Tantawy AA, Askar SM, Amer HS, et al. Hyoid bone suspension as a part of
multilevel surgery for obstructive sleep apnea syndrome. Int Arch Otorhinolaryngol
2018;22:266-70.

Askar SM, Quriba AS, Hassan EM, et al. Voice and swallowing outcomes after
hyoid suspension surgery in patients with obstructive sleep apnea. Folia Phoniatr
Logop. 2017;69(5-6):271-7.

Ong AA, Buttram J, Nguyen SA, et al. Hyoid myotomy and suspension without
simultaneous palate or tongue base surgery for obstructive sleep apnea. World J
Otorhinolaryngol Head Neck Surg. 2017,3(2): 110-4.

Canzi, P, Berardi, A, Tinelli C et al. Thirteen years of hyoid suspension
experience in multilevel OSAHS surgery: the short—term results of a bicentric
study. Int J Otolaryngol. 2013:1-7.

Karatayli-Ozgursoy S & Demireller A. Hyoid suspension surgery with UPPP for the
treatment of hypopharyngeal airway obstruction in obstructive sleep apnea. Ear
Nose Throat J. 2012;91(8):358-64.

Gillespie MB, Ayers CH, Nguyen SA, et al. Outcomes of hyoid myotomy and
suspension using a mandibular screw suspension system. Otolaryngology Head
Neck Surg. 2011;144(2): 225-9.

Benazzo M, Pagella F, Matti E, et al. Hyoidthyroidpexia as a treatment in
multilevel surgery for obstructive sleep apnea. Acta Otolaryngol.2008(6);128:
680-4.

MX|IEE (20098 MoAR7[E£H7t Al MEIES)

10

Tschopp KP. Modification of the Hormann technique of hyoid suspension in
obstructive sleep apnoea. Journal of Laryngology & Otology. 2007;121:491-3.
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