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Surgical Management of Sleep-Disordered Breathing
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pneas or respiratory effort-related arousals (RERAs)
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Table 1, Surgical techniques

Technique LLocation
Phase | surgery
(site-specific techniques)
Nasal surgery Nose
(e.g., septoplasty, turbinectomy)
Uvulopalatopharyngoplasty Oropharynx
(UPPP) (retropalatal airway)
Base of tongue surgery Oropharynx

Genioglossal advancement
Modified genioplasty

(retrolingual airway)

Radiofrequency ablation +Hypopharynx
Hyoid myotomy
Phase II surgery +Hypopharynx
(upper airway reconstruction)
Maxillomandibular advancement ~ Nasopharynx/oropharynx/
(MMA) hypopharynx
Other
Tracheostomy Trachea
Nonairway surgery
Bariatric surgery Gastric
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Figure 1, The Friedman

Palate Position is based on
visualization of structures in
the mouth with the mouth
open widely without pro-
trusion of the tongue®,
Palate grade | allows the
observer to visualize the
entire uvula and tonsils,
Grade Il allows visualization
of the uvula but not the
tonsils, Grade Il allows vis-
ualization of the soft palate
but not the uvula, Grade IV
allows visualization of the

v hard palate only,
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QpAlgich g weh ARG AR 1S TFsE
She A2 AAPPEE sk Ro] ozl o]
o

4, 7|=u|2He| ERet et Md

Fujita 0% &2pjt} &2]o] 254 HEE7]E 39S
U UP3E OSA F&¢l| Qlo] 78 BAAQ] &0t}
T FE F AFgo| dPde v TSR] 1319
o}, B} zlols Qlovt Bt A8 AJTEL 40%
Aol Ado] oty Fxjolr o] FFELS 249714
Al Bz sh9lck o]Het Azt |58 At
HAZ QE=T B3 (multiple level) F2|= olgh T
ol tist 2l2jo] RE7] ulielt), 1EE &
A ZAeE fixle] Ado] A5 AT ES HolE T8
3 @24} ok

Friedman 5-& OSA g2}¢] 91442 W7|(clinical stag-
ing) Al=HlE WEESFSIT), Friedman®] 92371 UP3
2 i se RIFTe AAE C5sh] flste] ajkd
o=, ke 7 Y X|(palate position, Figure 1),
HE =7|(tonsil size, Figure 2), J]al Al A2ER]4=
(body mass index, BMD)E 7|Fo2 3RS ettt
(Table 2)*.

TN A= rET 2AR] MalampattiZ} 25 713
Ato] ofele e ] S8l ARk W& ==
F7gate] OsA SApelA| 285k o= U] 72 T2t
o}, &7F 7 UlollA] obd 3le whA] k= 7 AR
1 defollA, St Al s 7Fsdt A il = o
o= YA ¥uF gt § et 182 At Ay
= A, 18 77857 Bols AH, Ee 770+
HolA| ¢ AR HEEE A, V3L 7Rk

4

Figure 2. Tonsil size is graded from 0 to 4%, Tonsil size O denotes surgically removed tonsils, Size 1 implies tonsils
hidden within the pillars, Tonsil size 2 implies the tonsils extending to the pillars, Size 3 tonsils are beyond the pillars
but not to the midline, Tonsil size 4 implies tonsils extend to the midiine,
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Table 2, Modified friedman staging system for patients
with obstructive sleep apnea/hypopnea syndrome26

Friedman sl size BMI
palate position
Stage | 1 3, 4 <40
2 3,4 <40
Stage I 1,2 1,2 <40
3, 4 3, 4 <40
Stage Il 3 0,12 <40
4 0,1,2 <40
Stage IV 1,2,3,4 0,12 3,4 >40

All patients with significant or other anatomic deformities

BMI: body mass index,

HEEE U= s dxe] ar)E Axrt A0
ol 7k HolA] b= A @)elld 2717t A T
< dol ghliE7kA] dolt eV F)7HA vl 7R
skt AAEF AT 5k E 71(m)e] Al
O 2 WHE #EO= 400] 'Ag A% UP3e] AdEEo] vil¢-
Golx= Ao g Husht,

ol 7ol = stage TolA] IVZ7EA] 1o, stage 19l <5
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=
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=

2o,

o
o

|I-I
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= T=E EE‘I:H
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95%2] 2|7 AE AArka Huslglt, 18] AXg
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e o] Skl AR Qo] 100e] A 28-S
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(site specific therapy based on obstruction site)2] %8
4o B, A, ARSI E o9l A% By
9 &9 deAS xS, viRg o R phase 13}
phase I %5 Eusle], 82
=5 HR|5l=1] It} 9] Stanford protocol-S & A 71A]
OSA 3ka}e] 27 X859 AlgsH god(critical deci-
sion making process) “gold standard”® &J7Z|3L T},

Q3 4= Q)& phase I 4

6. Stanford protocol®| stA|2} MER X|& 744

FHo] OsAS] Heje]ol thek A& B A= 7
SESE 1A Aol opfe} shEHelehs it Qo
™(dynamic continuum pattern rather than fixed), ©|&
g o5 AT Al wed Adyo R wl

st71= A Gtk webd A ARgsks AR S, &
A4 e ATyl @AV ok =3 Fedle) 4

Aol glo] osas] AEE nAEA e A BAY
AT}, Riley 5¢] A3} HiloM e 538k OSAY] BF
S8} Alet vigto] XA E YIS F= FOE Y
Wt ASolM 52 OsA o= 71~78%2] A
E8L 1Yo} RDIZ} 60 o]l E=2] OsA A4
= 4202 7HAsgc)

Moore 578 ZZo] 28t #H)2E(diffuse segment
obstruction) H.o]= OSA RS Z44 42 X239
S 7% wkEA el gl= AU wor o)z Qg
PSS SBAR S AR A, £
A 4 FIHA phase 1 £ § AT phase
v} dad A B 3 5% Tl 55, A
i Tl 7191gk $84 AAER SAkE0] phase 2

=8 ARE £ Jorg %7]9 definitive &9 AA
o] Zasft,
AgA o AZA Z*:CA OsA EAk= hAH L.

2 lse] A AR ok, e} Fsie] o)
WA 93] Eo]&(site specific, focal) &0l & A3}
E E_ol 7—]_; 7] 151- 2= oh;} tﬂoﬂ _4 OSA—*

wol P HaPl A% B opel daRels) wr
PsIstel, olela xjel Aol A7lo] A8sh= %
welst 22 227} "es Aol
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7. TEQI a1

1) lHENeS
o Sz e
A7NE=E Pickwickian syndromeg EO]'E ?_]'X]'Oﬂjﬂ A5
AIE%’M 197030 BA] OSAR. A HHISH SAlEe
AlS) ]5_7_ o]o-lou:] _‘?_i_ﬁ_g/] xétc o],_z,_ Al
sk3Act. SHHQVJOE o] FaL, gon, Agzzo]
BaL, $3AZe A7 o= A= oile] 718N
Fa A7 FE e T HYER =80T OsA
of thgh th2 FEE(UP3 F)out CPAPo| 77| %177}
}— 7]4247]]?0] o OE] 3} ;(]E’._HJ—\:SO] O]:r.] /\16‘]— OSAS
Kol SAtollA] duhH o AlzEQlet. Teht CPAPH
£ Fed ASHEY TR 7Walee] dast 4
F ol o=
QA 71BNl == 7
o] H]YHBMI >40 kg/m’), 3}k E]E(retrognathia)*o— X
SFek QhARe) gk 718, FF HAAES T} S0%
ofa}, Algk FogH (4l WIHl, 30 o3fe] AjH, A]&A)
71957%) Sol sigdrth. 1 9] OsA A8S # 7=
o) a0z dRExe) o] A% AHE oPIAZ
AR oifEs B AR i les 1d
T Slok
71 NES OSAA 10000 X Eg Kok o]=
3] WM Amepr|Erhs 7% -3l thairway
bypass surgery). =3+ WA, v A, L] £,
T AAY FHF T B2 Adoz A4 darEel

_4

= 2. 55

osAS] F%A e AMEE 49E =B o
Eas sk Algk OsARl A5 71d o] g
Azid %‘E AoH, meba 7@ 7irEE OSAY]
67 AE WY 5 e 9A Zolok Jt.

2) H|g= (nasal reconstruction)

HIAL A 7= Ade] oF 50%E ARk 917

iRl Wlsl A = w7 |=Ae] Sk Ee] | v
W FEFTE T T8 2 duA gl
NS oyl 3o Ao ne vl Y, vis At
=%, HIRTE, SHRIN v, vl ol 2lew Hidl
o] Ao g ool = HIlT, BIQIF H, HIST
FF, P ol ok webA v Al 2521l
ofg 8l = AR FEe] ARl Eas E 4 S0k
Tefut HjsA o] s AlghellA] OsAE fritshs A
Y, Ak vl AE wAstele gty Fogef )i
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Aes o2 53 oSs }717P olgot”. =3 nasal
CPAP ARE- Al BQgh S 013_&’*1*"‘:01]
Eeg E oY dEHes ] = AARe R 5
0} 29 s A48 Al ofdA, s
AL To5S Hago R 2 5 QAL oAl QT
29Fe] F718 PA Osad] 5L AL £ 9
wEbr] OSAS] =4 X8| Algell glof nlHAef &2
o] A8 H= W wojof it}
3) TOlF $=&(oropharyngeal reconstruction)
TRIFH-9 o] OsAS] 1 FollA] 71 &3] A
Bk el 1 olf Al 2GS R
Z2|(gste] 7RIS OSA7} U= St 71 &gt
&HJHTHOIE}. ZA OSA A= 5 = 75% FEolA
FE 2 SHEIT5%E B, 50%= 31
Jq]ng B, FRIFRTEo] OsAS] 7P tiEAR] =
2 Ag8 dAHe A o] uied ol
OIFH &2 19521 Y9 Tkematsuw’} ZEZ0)E
A5z317] 918 A7k ANe) Sl 242 A
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e, Al dFE dA & A5 A ) A
ABE Yokl TR TEE BTl 2How
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F o]l BHal =ik &gk #lo]A 9} somnoplasty,
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3 A Hoig o502 Awrgste] 7T R4 ¥
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7He FAA 7 H(palatoplasty), A, 017 F4E 3
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tion) 52 & & it

A= oA} 7]4(clinical stage)$t ©HAIA 4 HEH
(staged surgical protocol)ll w2} UP3 (e T 7215
e o e v 799 7= 5402 (mult-
level) AlYEo] 3dd Aas Holal Qi

4) Other oropharyngeal surgeries

UP3 9] 55, &4, WIRIF54, velwgats, o
a2, olEg o AAA T WS AL
ArleiFe} 9 Fo] FEe Sol7] A% 7T =
Eo] @ol 27i=EA.

(1) Uvulopalatal flap (UPF): UPF+= Powell 50| #]2-2
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= &2 39Kk, o] lateral pharyngoplasty= 8
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07 TAE AREE 7IRES 109 A=t

(3) Radiofrequency volumetric tissue reduction of pal-
ate: Temperature controlled-Radiofrequency (TCRF) vol-

( -
umetric tissue reduction (somnoplasty\l@)% o] g3le] F
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palatoglossus m,) ZL#F} o] FIRe A= 33tolA B
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o] oUAE At T2 ARHoR o <59
R FolAa AAEE 98 T v 2F
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6) 3f2lF &(Hypopharyngeal reconstruction)

71=H2 L} IR (e Aol =3kE A,
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(3) Tongue base suspension suture technique: 20001
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