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Hypoglossal Nerve Stimulation for Obstructive Sleep Apnea: Device Systems,
Surgical Technique, and Clinical Outcomes

Seung Hoon Lee

Departments of Otorhinolaryngology-Head and Neck Surgery, Korea University College of Medicine, Seoul, Korea

ABSTRACT

Background and Objectives: Hypoglossal nerve stimulation (HGNS) has emerged as an effective alternative therapy
for patients with obstructive sleep apnea (OSA) who fail or cannot tolerate positive airway pressure (PAP) therapy. This
review summarizes the system design, implantation techniques, indications, contraindications, and clinical outcomes
of currently available HGNS systems, focusing on the Inspire® upper airway stimulation system and the Genio® system.
Materials and Methods: A comprehensive synthesis of device architecture, surgical procedures, patient selection
criteria, and evidence from major clinical trials was performed. Comparative evaluation included device components,
stimulation principles, perioperative considerations, and long-term efficacy and safety profiles. Results: The Inspire®
system employs unilateral stimulation via an implantable pulse generator, respiratory sensing lead, and stimulation
lead, requiring multistep implantation with selective medial branch of hypoglossal nerve targeting. In contrast, the
Genio® system provides bilateral, lead-less stimulation through a single submental implant powered externally,
eliminating the need for thoracic leads and intramuscular cuff dissection. Clinical studies including STAR, ADHERE, and
BLAST-OSA demonstrate significant reductions in apnea-hypopnea index, oxygen desaturation index and daytime
sleepiness, with high adherence rates and sustained long-term benefits. Complications are generally mild, with low
rates of device-related serious adverse events. Conclusion: HGNS represents a validated, durable, and patient-centric
treatment modality for moderate-to-severe OSA, particularly in PAP-intolerant patients without complete concentric
palatal collapse. Inspire® and Genio® system differ substantially in surgical approach and device design, offering
complementary therapeutic options tailored to patient anatomy, comorbidities, and lifestyle considerations. Continued
refinement of technology and expanding indications are expected to broaden clinical applications in future.
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Inspire® upper airway stimulation system
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Fig. 1. Inspire® upper airway stimulation system. (A) The system consists of an implantable pulse generator placed in the subclavicular area,
a stimulation lead delivering targeted hypoglossal nerve stimulation, and a respiratory sensing lead positioned in the intercostal space to
detect inspiratory effort and synchronize stimulation with breathing. (B) Implantable pulse generator (IPG) of Inspire upper airway stimula-
tion system. (C) IPG connector ports. (D) Respiratory sensing lead. (E) Stimulation lead. This figure reproduced from Inspire system implant

manual.?
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Fig. 2. Genio® system for bilateral hypoglossal nerve stimulation. (A) Genio® implantable stimulator (IS). (B) The implantable stimulator uses
two electrode sets placed over the medial branches of the hypoglossal nerve. At night, an external activation chip attached to a disposable
patch under the chin wirelessly powers the IS to stimulate tongue-protruding muscles. lllustrations are schematic and actual anatomy may

vary. This figure reproduced from Genio system 2.1 surgeon manual.”
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Fig. 3. Stimulation lead cuff flaps of Inspire® upper airway stimu-
lation system. This figure reproduced from inspire system implant
manual.”



Fig. 4. Placing the cuff flaps of Inspire® upper airway stimulation
system around the hypoglossal nerve. This figure reproduced from
inspire system implant manual.”
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Fig. 5. (A) Tunneling tool components and inserting lead connector into tunneling tool collet. (B) Insert the pin of the lead connector into
the collet of the tunneling tool. Slide the sleeve over the collet to lock the connector pin in place. This figure reproduced from Inspire system

implant manual.”
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I glo] vtz Hdy Tet A28 4 it

s HEg o 457 YA collet £9E
(sleeve)= 717+ TEE(tunneling tool tip) HFOZ A
colletE Eoj& & = AEH 9] H(pin)S &7 collet
o= dolEthFig. 5). AYE7} Fes| A HoH, £FE
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£ B4 collet 91& Hoj &8 A sk=t, 7HHL
S| 178 4= AUrkFig. 5).

EYdy 7t IPG 2 W& TEotY, =8 IPG 27
9] &Hexit site)E 3 MH3] AUt} AWt ot x
A W2 &3] o5t FHolls, By =79 &8 H(sleeve)
£ o o collet NAFOZH Z =8 HHsH &
Eki=g

3oaw

Respiratory sensing lead implant
STEHAYEE & 99 599 F7H(extra-
pleural space)°]| HXV\VW Hot. o] 5 {3 WA SHLA
(midaxillary line) oA Al&sto] & Wekrib orien-
tation)ll BAHSHA, 12|31 F& WFO & Fol= oF 4-6 cm
o] w & H7E 7Rtk ARG E R % 3-5 cm 4
T7} E7F(intercostal muscles) Ate]of] 01714 HE &,
AL A (sensor) AXZRE FY AU gfFo0=
ozl 3ol YAA7]= Aol Aottt dRtH oz {FFA
(nipple line)¥} &Yt = Ao AlA 9] o] 44 9|7} Ht.
A7l 2ol g8t (sharp dissection)2F £/95H ] (blunt



o
o[>
Hol

dissection)& Wdot] 5SS LEAZIT WA o5
7+ (external intercostal muscle)2 %11, © 42 o] g
ZgF W=7t (internal intercostal muscle)S 1%t} 9
=
=

=
Lrhe ol 571 2ukg bR G L A9
=

Y& HE kR o s st Wistha) vhdA =, U
S0 s fARSHE A HRol AR $22]0]
= AlS(superiomedial)ol| A dt2]Z(inferiolateral) BFaF
o7 Fsict Y7t vEE ofdjolE ¥ FUN(parietal
pleura)e] AL &4 A 7182 LT 5= Qlof AlAleE 5=
o7} Z 85ttt

AAAA = W5 5702 Abel9] HH(intermus-
cular plane)oll 445, o] F7to] A% A d = Mg
3 SHoA 7HE Aget fA]olnh. 5= HIE shiol= 4173
dctdH(neurovascular bundle)e] £AJstEE, 755t
E&9] A (superior surface)dl 7F4A, & A3 B
I3 5= 9% 3ol AYdsk= Aol sttt el =
SfRehe M 9 AA Ale9] P st A4 B
A5 57to] 7H4 Az HEh A E AUA 7Y 487
A9 (sensor membrane)< HIEA] o (pleura)S FotrE
Hj 2] 3o gt

SEFAAYETL Ads] WA =Y, gE= F 7 IA
(anchor)2 13t} ZF FA= T 71 wingletdt T 7H
o] 117 &(grooves)°] 310], o5 o|-&5to] P FRAtR 2
5 AUSHA 17g3t o] B A At Wkl
FAE A AEH 02 gelsfof gttt AR FAE =
Ao 17 =fo] Lo, 5 (proximal) A= A 23
o] 7F5stER, R A B AFE AHESte] FE WS
A YA olFg BolsHAl T & IPG ZA WFOo= =
7 AAAYGA FoteF AAAZIH

BA 14| GEEH, BA AAE Hstx 2 (subcuta-
neous tissue)o| B3ote] HEFHoZ AT F, Y= EA|
7 57 555 AU = FRolA IPG 27 WFo R
9] Agto] REHA o]ojx]=A] &Rlgtet. o] HYY =
(tunneling tool)& AFE-dt0] 2l& AYHE PG ZA10Z A
o 2N Ad FHE vHth

r

I 4

Q. [o]

o ot

Agst= 92 ot o] Bof A=o] 3F 2
%5718 ¥4 (respiratory-synchronized stimulation) 2.2
AZHt. ol#gt 5713 EE8T A5 E0l1 A® &

&2 &°l= d 8% 840t vt 2T A€ Inspire

V MR M 23RS 271 PG 5 3 Tst
HHA BE0] 55FA = 4hglo] B a kA Hlok?

Connecting respiratory sensing lead to implantable
pulse generator

S5 A B E(respiratory sensing lead)x= IPGS SENSE
REO| dZxo] 252 oM dot. Y= AZ Ao &4 AY
El(connector)oll #°] U= A HYouf AL 5| Fol
of & o7t Y= gt o] % Avly TekofA 2F 3 cm
& &1, g AYEY H(pin)] IPGS] SENSE ZE
SH7IA] $Hs] ol 39| FA APt o= &
2t AT ATt 717] M-S f1gt F4 gl Bpolt
2l E7t SHtEA AYEE, 7
AHESto] SENSE ZE &0 A% F+ 7o A EAAR
(setscrews)& AN E 2tk WA f= ZEA de] d
ol NEAARE o] 27] 1L FHI F, =& 7P
A GA A HA 235700 ) ot HgHor 1Y
2] el 1 o2 & ZE| 7MY 7k NEAIR
£ X011, AL =2 F7HE 1/4 Id Aawt H 29
T3k O & QIRE &4fo] WAYSHA| Y= it
AR7E BT ROAH, AAF AJE A
(seal)o] &3] 23 QU=A] thA] ERlsto] A 9 o] 24 &
U2 argdteh. ol=gt ¥ AL AlA F=of kAl
251 A71491 7171 4% Aol B2 oot

SEHAYETL IPGO 92E Folls SA 7152 ERIT
ot WA deHER AlolES et B AT H, &
HEZ =S PG A F4 %

dot o N

14
ol i

1Z](hex wrench)&

(
Ay

A2 RES T 74 vk,

Connecting stimulation lead to implantable pulse
generator

A= E(stimulation lead)E IPGOl AA3}7] Ao, &A1
A4 E(connector) FEH| €0} 3= FHolut HHS 24A
5] AAst] HE Aoy AA o7t PAYSHA F=F g
o}, o]F Aulg WekoA oF 3 cm A F1L, FE AYE
9] "(pin)e] IPGS] STIM EE(STIM port) W FH7Hx] &
A5 g5 29| ZA Adeict. AvE He] & A ofF
= A A7 AHE A Al A AR B 22 AR
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2 =7t Jes] ARl E, o]&3 STIM ZE ¥
Zof YA F Y] MEATAR(setscrews)E A 082 £
of 13t WA Y= REOA 7P W A9 NEATF
= _714_01 27| 1AL SH51T, 1 AHoA FEE PEA &

A WA 2357 =8 Ao FT YA FUT
o|% gt ZE 7M 7PRE F WA *ﬂEéﬂTr—%— =
, Aol AR ] <F 1/4 vl H=R 2712 Ro] 2
Yefe g As) 2=t S A G
AR R —1140] 9}&5]11] /\1]15/\_:,'_
= A(seal)o] &3] @5 3U=A] Belsto] Aol ol

=7 dAE

(¢}
_aﬂ—4

jﬂ;l.&

g g

o]
AR =2
A9 £ YA

Implanting implantable pulse generator

IPGE ’S"Qﬂ qub i d(backpack) 28 &3, A4
g B - GA 5 5 TR AEF4A(lifestyle
factors)& _T’_E% 0}01 AFAQ] T FZ %oy FF YgEte s
I3l IPG7} & Yo 7|x] F== At YA E A sHoF
gl

IPG ZZo] FH=H, eddS 5o AEH =9 oF
Zo](excess lead)= IPG THFo & KA ZoHwrap) &
23t 7, IPG A2 g A Wi o] XAIXITt ojdf 2=

£ 5087 HoHcoiling) =7 FHZ &= AL F7]olH,
g7t AAAY e FEl= A7|HoE fu &4 9
AT FolE 8T 5= JoBE wsfof girh. IPGE A|RA
F7} u R 9o 2 SRl E, & 211 Ho| AR(skin side)
= FoHA At

IPG7} A8 o =2 13 AX|(physician progra-
mmer)E °-&5t] AA” 7]5S RISt 75 Brh=
A2 E(stimulation lead)?} $&A 2] E(respiratory
sensing lead) 250l tidl st AFce 5 @ AR
+2-9 A= "3 (stimulation response)<, FAF L= I
Z I Aol A AlA T (sensor waveform)o] FAH& o2
A=A Folsko 2/ AZS)

A2E 7]50] AAHog FolE Hok A7 BT
(therapy)7t AA J&A], 181 A= Z=(stimulation
amplitude)7} 0 V2 A= o] 1= thA] S EQlsfof 5t
o} A= E(stimulation lead)”} FH Ao X4 & =9t
F(encapsulation) S AX dFHo=E 24 TS Al
e AFsH] AsiA e A5 A gt g 582 A= A5E

F43ksiA) o Ao A

"O
EHS

_h
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Completing implant procedure
A|AE] 7]50] ZAFA o7 Folwy PG 1A 2 AR
Haf IS xoto] &2 vt WA, IPG= 241
of ntRE F 79 E&B(suture hole) F HIE o]-&sto]
T (fascia)oll FT+ BHAE AT ojnf ZEFH =
9ol a7g st Aol 71719] HAdT 7180 fA 1A
of fElsteh IPGE} Bl& vjA|7h SR =W, BE A7 7ol
bacitracin®t A 2|4 ¥4 E= o] £ol= gHo g %—‘?—6]
AlAste] 4 91 Fassit) olF EEHQ |
s SEE SRt 2 6& 8%, &4 weto] wt
9,1]\

5% T PIAE Rl 5

Postoperative follow-up

T T e gREo R g Y B 18 o] 7}
712k &<kl IPG7L HIZA HHE /A4
2 AR} 140 FES| o|FofA= 45 F
717] &93k2 Attt @443 Aol A A, A
Z(pulse width), Fo(frequency) 5= 4314, o|F &
Hot AAKpolysomnography, PSG) 718t titrations 53]1
N Aol A KA E A= A"E gttt A= A"
Z27] 1-3704 &< o8 &2 B Sl vA 2E=H, °]
T A= §H3ol et 6-1270 $7] F23o] o] Roj It}
714z PG HiE D] +H2 oF 10122 A e
o, Hielg] &% A] 2A| ¢&o0] Basi

Genio® system

Genio® systeme ¥Z(bilateral) A35H17 (hypoglossal
nerve)? WEAE A=st7] s A 2= A(lead-
less) AAA= 71712, 71& A7 2AA AT 92 A

o) oEle) B SEAAES 9aR o o Aol 54
olth. $&8 &Y AT BES St o] AR
2 55} A7 o|A31e WAOR o]Folx|u], B 52t 717]

T84Tt Hedt] Inspire® upper airway stimulation
systemO] H|3] $:&0] AL L7} wrt 40

Patient preparation and positioning

A= FRIolA o7 2 o]&sto] AR AA AE
£ AT AstalAE e WiEA A=) nE 2¥hs &
o2 93] %= o]dL(genioglossus muscle) ¥ A=A
T(styloglossus muscle)°l bipolar EMG A= (bipolar
stimulator probe [NIM] 3.0, Medtronic)& 44t 774



SPor 72 & AAAA s, vdAEE 5
A

= A] A7) - E(tongue base)2} TF7l(epiglottis) &2

Skin Incision and reaching the genioglossus muscle
AZ(hyoid bone), 3F9Z(mandible), 181 W&
(mentum)ollA AE714] oloj A= AFA(midline)& HEs
2RIttt} o]% HE YAZRH oF 1 cm APolA, SAS
71202 % oF 3 cm HAE E5H= 6 cm Zo]9] HE
AMNE St AR YA A FA7E FAStEE, 5
<= A g7 #2007 SR L2 ESS HE] HARIH
03522 AA FHE(platysma)S 23 FH, A -
shro 2 13} W (subplatysmal flaps)S A St
Subplatysmal flap oFf= A4AE AE7H], 9= €&
7HA] gHEo] Eot. "R A] olEX(digastric muscle)] AoF
o] LEHH FSHO & RERA HRIsto] & Alofg FHTH
t}. o]0} 3¢ (midline)ol A sFeHdE(mylohyoid muscle)
= A7skd 1 off 2[5 7H o] d&H(geniohyoid
muscle) &5°] LEHoh. o]dELE ZF5YAolA gt
T FEoE Eod R AQISHH, 11 AlFofA] o]d

(genioglossus muscle)o] S =},

Exposure and identification of hypoglossal nerve

branches

oA U5 S AAE Tt AT 2ALHA By
SHHA Aot AGHONA WS HFo R oS Tl
60°2 Fq)9] EXES &3 & F AFTARA

(intraoperative neuromonitoring)E 0|85} Z-=oj wh&
AANZE 25 982 A Aot Y F7Hmain trunk)
= Ags] gl F2to] ERIEH ol & wehA U9
(dista)& FHotHA o]dT o= AYsh= WEA|(medial
branch)& &RI3tth. HstilF ol fet A& Fgs] gl
5t7] fJote] AHFAF71E 0.5-1.0 mAoJA] AJ&Fsto] &3]
Stk WA A= Al o] 9] 53} s 4R A%
AR 257 yeus, B2 QR A A= Al A3
(hyoglossus muscle) ¥ FE=4Z(styloglossus muscle)2]
$53 oG A2t Tk h

A7 o= vtelE 235t A dsotilg 9] WEAlet 7+
& A9F] & BA] Atolof o] ¥ S wEt A
Y 494 A=7](implantable stimulator)d] A=W&

(electrode paddles)o] Ad FE3t 409 pocket T+

2e T QO AALHA AR ¢ U=S
A7 Al 523 53t gHsjof oty FUt e =

Implantable stimulator placement

Genio® system® AY A4AdF A=7]|(implantable
stimulator)= S99 41 Vet 2 BA A= 2719
e (legs)Z o]Fo|A 9lom, 7t thElo= ] AaE
ol Slth. AF7] g Al A= BHE 2= AH FJEsAY
IR 7|75 AREOHA| S R

o] d(genioglossus muscle) ¥ A=715 HHsHA Hf
A5k, ¥ HE(paddle)o] AP FAH s F7tol A
o] YAISHES gttt 7 g0l 23 F 9 A= A
5t W& A (medial branch)e] @t A7 4-f-(terminal
fibers)E st Z x| sttt F=A4 AF(bilateral
stimulation)?] =% 7]7] EA|(implantable stimulation
unit)= midlineo AA=w, 717] FZol wj2E F 712 A
SHEE 247 F - 5 Aot EAZE Ave F9ld &
HAR e 2 1335 ojdf §4 417 EAE AH cuff=
TR WA o] ot e}, Zutgol 1HH A= =g &3 ¥l
HAEY = AT AGotEsE AA = o] 9lo], AFuH|A|

g 2 Aol F

siuolct. Tt Mgty 8F2-A(ceramic housing)S dlot=
(mandible)?l] A ¥r= s}HA] 9] A (anterior chin)
WS SFoHE S v g}

Implantable stimulator suturing

Y& ARESHA g &0]7] wizol, 2t tE(eg)oll A
+ 47119 suture holeZ &5t9] 2-0 HIFHA SFARE &
o ol & #3539 FS(fascia)E ot AREA
a7gsh, 5 A=) dPH & fX|st=Aet 7171 EA|7F
midlineo 4] HojuA] ehgl=A] E2lgtth. 53 Al S3A=
71718 HA Bt § 282 SH6IES oL, IS
a3fst7] Qe Ao 5N T U HAE
of A3yttt

A

External stimulator test

AW A =717 AE0] HA ok R A=7](exter-
nal stimulator)& AW HAE A=7] et ol Y=FA|A
AGE AGef AFATE 71ttt A@AFA] o] A =
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A= 17Z(high amplitude), &4 AFol4= AXE
93-S SRIgtt}. A A ol MaeSo] ERIxH At
AA = e 4= U3 THAA = Z PRt AASE A= vt
SO YEPHA] &AL 20% o149 A= Z&rt 2% H4
A=719] YAE ARG F thA] HHEste] Zelge A4
St A= ®EE9] 712 7t HEEelu SRl Qlo] -
A H oz Ao 7 E&5|1, 5Fet AX|(lower incisors)S

doizhs Aol

Activation chip/disposable patch test and skin

closure

¥ 10| AREY AAE A FET H, HF ol
AC®} DPE H2oto] £4 A= HAES A|Feth v
A= ol&sf A7|1AF 4 %

ot AW AYE =719 HE 9AE Fgdtt o] %
WEE Al Zote] ol dES Aot stehdE ¢
DA Hplatysma)S 27} R4 F x| whet HUgt
AW A44E A=7](implantable stimulator)?] Al2te] 3f
$A(ceramic housing)@+ T ¥ Ato]2] A& £75}%] 3 cm
oJURIAIE eIttt o] A7t 3 emE 2L B & F
DA} Al A= Aol YgelA] gAY o =& A= A=t
Qg 4= qlrt. o2fet Aol A= &A1Y o] whet #54
ol AEAI&(lipectomy)& Al@sto] 15k AE-5 HAA|
715, & 2 cm o9 AE fASHEE gttt mRE2
SA0] AS et Qo] mEka] kARl
B A5t £o] So|7HA] FEE W4 Eeld

o
2
oo
o
<l
Hu)

Postoperative follow-up

71719 @43k & & F 65 ARl AFEY, Sk
FHH Al € offo 2F flof=E WAY ek S Fatst
o A=g Tttt B4 AoM e IS5 A= A, 2L

E(pulse width), FI4 52 /HQE 2 273

&4 Inspire A|AFE AStAA Y] YWEAE AEHC
2 A5 A3 s R4 7k Alagle g AEEE,
T, 183 AW AY9E 24 EA871(IPG)
Al £E2 77 oAlst= Hlwd EHARl &#41S 8%t
T2 5 © off(submandibular)ol A d35H417 &
nj Al Este] cuffd A=EEE A dRe 1A,
(intercostal space)s £t TSR E 4<], 1811

SHsubclavicular) IPG ©]4 9] Al @A Z FA=H, A

)
fol
EIO‘I
)
W
ic)

w10 do

DI - [
lo mk A N
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73 e} BHol Fasict

2l Inspire V A|A2E2 oA At Inspire®]
T4 YEE FA AN T & Bgo Tesket 717]
A4 340 HAHSLE Ex2 AAEHUY. Inspire VE T84t
AgE 7]50] IPGeF 54 FERE QLA A o
SHAAYE 4b}do] B &= Qlof, A7l o i AlZE
o] Zlo] 7ksa Rt E3HIPG 7] E A YA A=
Holz|1 EFEA 7|4 2 J# 7t T & &
(titration) T = A-E3}E Zo] E4olct. it Aokl
O] WEAIE cuff2 AR 7] Y= 7]& Inspire?t 5
sko], ofXs] AAFRAY AHA & 9 MG EErE 28
Stk HollA 324 7|9k FAHr}

' Genio® systeme 723 - &7 HT 5404
5 Inspire A|ART FEAH O & EHEZ AT
Genio® System< 2| E&] A(lead-less) H4]9] ©d&7) 714k
olXl&R, F5A(bilateral) A= A7 I8 shet A
Z5S(fascial plane)] g2 H&EF ATE F= o=
1Ak, F7Hmidlne)oll 4% A= HES A4St} Aot
A7 AH Hrejsto] cuffE 4= HH4lo] o ER mlAl4l
Ao BastA] ekom, STEAAE Y AU HiE P E 4F
ASHA] g=th ¥ A] F&6k= 9 43 H(activation
chip)ollA A0 = o|AE Hit7] wiizol A7 % afiE g
WA peo] IR}, AA e AgEe A 717 5 M

S

N
o3
B
2]

M g F
[

=
=
=

> g o
el

e o oX

fi

7|2 Inspirex £ 7494 7|4HI9] A4 AlFA= o]
4l&o|H, Inspire V= 5L Y& FAstE +x24 - &
A 7HasksE ol e FES £91 18kg Hdoltt. BHH

oA, FEG A= R 9

pS|
A

A ARAZ% Z0 4 Inspire® upper airway stimula-
tion system=> "|= FDACA 2014 599 5908 $5%
oA 559 HAGFTHFEZZ(0SA) S 5 oA A
g0z A8 4 e AzFolth? ula FDASA 2023



| o€ deiE A3Fol HEH HG S 224 o4
9] ARlo|A 5 5-A35 8 A$(apnea—hypopnea index,
AHD7ZF 15 o] 100 ©lstel &4 &, BMI<40 kg/m?®]™
2|42 FU 35 7] (continuous positive airway pressure,
CPAP) & o]5YYU3E7](bilevel PAP, BPAP) X =of A
HtAY &8HA] Fote EAF oA SHWAIA (drug-
induced sleep endoscopy, DISE)olA 715 44 43
#(complete concentric collapse, CCC) 7} 1= 7-2-0f 3
gatet.”

PAP X2 AI{(PAP failure)= HA3 A Bo|& L5t
AHI7} 15 o[22 dot Y= A5 9uste, PAP 4]
(PAP intolerance)2 t2 & 714 & sluof afgstct. 1)
PAPES 9 5% o, oFF 4AIZE o] AMRE = Rl A9
2) AHE ERZolY AR O R Q8] 7]71E ¥hdstAY T o
& AHESHA g Aol

2 FDAYAE BEE A7AAE Hlo R 20204 49
¥} 20239 390] Aof FAa|0A 9] 35S Srfiste], A
A, 18A01A4 2141 Atolo] HEF T 5= WA 55 OSA
SAH15<AHI<100), =4, 134 ol 18A] o]5te] th&5-+
TDown syndrome) 2} & 55 OSA(10(AHI(50)E 23}
Sttt 53] o] AgH9] S v 2U& BF 353
o ghc}.”® LA GolA AR A AFHH(CCO)7} 9
% A, HHA&(adenotonsillectomy)O]l 37] o|AY, 7|2

=& Gt 91 A, PAP ARE Aoy &8 &7t
“0}74‘/} aart ¢l ﬂi—i— A=A A (standard of care)
o et 7hset Be "ﬂxﬂ - HE ARE IHPS 2ol o]
2Rt 71EE 55t B¢ *40}5757\}5{“%% Hah4 - A
25y 2700] Fgs] 8E HEP AR Al 03 4= Utk

Genio® system< 201949 39°] 44 CE 935S IS5
% u]Z FDAYA Genio® System 2.19] EHOH 02549 8¢
o 4 FAZ Wokth YGAZFToEE TN 55
9] HHdFHFEES(15<AHI<65)°] Hg A 8E FHOo

& 5UE IS5 doilBAS A=, 9 224 oo AdQlf
A ALY giA S eSS 1Y, FYEET) AR
(continuous E+= bi-level positive airway pressure), T+
% Hﬁ A (@] stebaAA]), 2 kg A& (tirzepatide 5)2F

L2 7|12 ®E A=) el A5 A7t ERIFIAY, B
d E= A E7Fett AR i E

1 10

2715

Inspire® upper airway stimulation system®] &7|%-<

o3 2ok B4 B B9
A3g A9 25% oS AFA|sh=
= Xﬁ S o= QU= siFSH o)A,
FHH(CCO7F EAct= B, 471= A3 =
U= - (@ ABE A, TxAl
Z77](sleep remote)s 28 4 JAY
T, YAl FolAY A4l Aol Sl= B,
gt 28-S o] 4]t F(Inspire Model 30242 MRI 29
Z], Inspire Model 3028: AZAF A [*MRI Guidelines for
Inspire Implant’]ofl w&h AgH2] 275k A MRI 29 7F
). 718t AA|A717I(HEt2E&7], ABAS7] 5) & 271
A 73 7ol Sl B9ole o4 A s AlzArete] 4
A 7S WHEA] Zalstof gttt
7152 T9E e THE 7=
ARt A5, AAY AN -
A& A Wl 4 Qe SR B
7150l Y2 vlA= A T1Ea
5o] Zghe Y
Inspire® upper airway stimulation system¥} Genio®
system< BF S4F = TP FEFo] HA AHIY
25% o1& AA ot A5 BEHLE 7|50 At
Atk 1Y F 717 AR 271 J£°1]*1 Aol & H oIt}
Inspires= A7} 717] 220 F42Ql 9 i AR
SHA] FStAY oo High AEet Hx AlFE & fle BF

Genio® system 2.19] &
Fo] A AHIY 25% o=
&3t -
A, A7 5 AAZAE

=
e 5 5 B2

£ Bkt 37] 84 AASHH, EIF 717199 o714 ok
4T g0 = e AE A7 EASHE B B
MRI &9 Al 71719 MR-2AE S5oH] Xote A4S =
712 A5k Sl
Genio® systeme T 4H¢] REF} o5 A5} S &
&t F24 B4 e, A B= 2435 Y, 52 A

43 g2 1A oot o)
s}4 AlE2 B ZoEol 2] o2 Takely 9o,
471 4173 %2E 7]5(neurological control)oll ¥ 1l
A= A B oA Al&do]| S AL 22 #A4SE A
= Ho] EAo|t}, 3 Genio® Systeme YAl H $F

T A= B3| F71%=

vha|jst 4~ 9l S HelA]

"t Inspire® upper airway
stimulation system< F& 7]7] ZZ4, MRl S3H4, 11
Y1 AAY A 2 ASAE 7ol Bk 23S £ 9l
o} olgfgt Apol= F 71719 71AAH HAA Y A5 HHAle] X
olg wtgstH, T A Al 717148 §7] 24& "ds] A

-

=

db
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NARTEO| HEHNQ! AMGITOH K| MR
A AAFE Zo)A Inspire® upper airway stimula-
tion system<> Y5 Aot41F Y] WREAQD AL 4184
£ A¥H o8 250t ¥ F 7% S F WAoke 4l
x4 7|9 ARE, 201449 V= FDA 5919 247 €
STAR trial ©]% th=0] M4 A+tet 47| 4 27t &
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