FEKE& 8224 @248 2011 online © ML Comm
J Clinical Otolaryngol 2011;22:182-195 E Z0D
H o 2 HJAax Amnss 2o xa
sl 0 A4y sHREERY A2
AT ek ofshd Eoliehel olH] 1Stk A
o] 522 F A
Treatment of Obstructive Sleep Apnea According to Obstruction Site
Jong-Kil Lee, MD and Kyu-Sup Cho, MD
Department of Otorhinolaryngology-Head and Neck Surgery,
Pusan National University School of Medicine, Busan, Korea
224, 920l wheh vz, o), AR 2E7 Ui
N E Ho} =9 A5 435S =ol7] Helirle FEo 7
siol] e 71 g S WS Aelsiolof of
A SRS GEE S F WA AT & T i) SlaAk 7 e ARl Hetel B
A T FEAR HHE Q3 FoFolu A2 AH Aol dasity, HHd +HFEZS oA o3t
7 upgele) Qe SRS welslel £ ek 2% Aol waolE Selal AuHel W oRE 23 v
% oo ks Aglolth A7 e HHE fdske d T WAE, F7HEAI5E % (cephalometry), CT2} MR,
1o RIF S8 Y5 34, 59 ols, A7 7= e 574, oW FAZD (videofluoroscopy), ]
7o) Fapdol st MAQIFE ol ol Wojst & Eo] 2L Q= o= FEdt HWA A (drug in-
m ol2fgh Y A7) = o) 2% 4A9F F7] duced sleep endoscopy) %94 e S0l BaEa 9l
Al g k= *0‘715 o] 2¢tol oJgt 52 el o] o o7 A A SRS ES FAE X Al A
71918 R ELS FUolA] AFE vl glot nE & HARE Prlshs O]i 2 AR, o 7] A
ofl A \FAd 2 4%, o142 2% w2 B E ) 1 7= HH RS SA o HHES Avlskal 7t
w2 HojoA #HHlE fdsh= ajiehd 2o o Z+o] Fa| Qo w2 A &S ATHSkaLA} gt
£ol, oAl AeetA A & SFAAEA L] F
z3te ZQ3%t ?—J:% St —”F‘E’ﬂ ZF471%9] = v HME2] Ff
7 TRAF, BRI, 5N 58] HE A e Ay E 4=
T th‘ji T A AR S st A oS HA}
Zl<:(maxillomandibular advancement, MMA)& 2|3} H| 7o) 4] BX2o] o] 2l A7 o] AR LRE HAN|
A R A SolAel Amipolrt, & 72k = of b =9 WEF 7L 7| Eol FFS vA &
s A7 dojus RS AYH o= Yol % Qo Afotut shoko) A Al A2 akejof gt
F35 e EAAQ] 22 HEE oo Atz
AR A} D 2514, 602739 FARFGA] Al ofu]E 1-10 2] L OrO oI WwnH|E LA vld] AlSH
sabefar ojshE okl ofulel st N xzﬂ ij“ oL I HT o
o= AHu X 5 =
A} (051) 240-7824- %1 (051) 246-8668 A AU, 710 dmacroglossia) o 77382kl Ml
E-mail: choks@pusan.ac kr AiHog 3 5 9 dAxZ ofifolr}, o]l ZF

182



Table 1. Physical findings in patients with obstructive sleep
apnea

Structural
Mandibular deformities : Narrow arch
Retro/micrognathia
Pierre Robin syndrome
Nasal obstruction : Nasal, septal, turbinate deformity
Polyps, Sinusitis, Tumor,
Allergic or vasomotor rhinitis
Facial dysmorphia
Short, stocky neck
Neuromuscular
Cerebral palsy
Myotonic dystrophy
Myasthenia gravis
Hypothyroidism
Space-occupying
Tumor, cyst, polyp
Tongue enlargement
Acromegaly, Cretinism, Down syndrome
Lingual tonsil enlargement
Tonsil and/or adenoid enlargement
Obesity and fatty infiliration of tissues
Soft palate and uvula
Elongated
Posteriorly positioned
Webbed to pillars
Bulky and wrinkled
Thin and Flabby

0I5Z 2 : M=o e HMg +HFSESC| Xz

fol
o

7M9] &o] &7t (high arched palate) 54 2 EH(maloc-
clusion), 3F2} % E|Z(retrognathia),
thia), 4eto|u spete] otz 5 TH Ol

91082 AA3A Baaok ek (Table 1

43125 (microgna-
F= o]

A S 55, Sk Hl%, 3FE
o] SRS Shelsta, wmn s, vl 2u,

SN Bl 01’31]5:0]': Htf 5ol =R AAFstolof
st vlEAo] Q= 9= vI7HE 71 =AY, v o] o4
= Afole gl Er] AARE 7= sfok gt
F7}o| A= Friedman % 7o) W= tonsil size 2 pal—
ate position2] EF(Fig. 1), 2] 7| (tongue grade :
= H%E o 57} Aot} oA 9li= ¢ grade I, X]OP
o} 37} HalQls A= grade 11, 37} X|o}ol] 7]0f & o]
crescent”} 2371 HE=g9 Hol, F59
v, 57 W (overjet, overbite) 5-2] o5 F7lsf ok
3t} Modified Friedman staging system®] 23t Stage
13E210] Aol = FRIFR s R, stage 29F 38
A2} 7ol = 8kl -'?'— Fas TAlOl AlERE o 4
FEO] U5l Zlo2 Kol stage 29} 39| FAl= )
AT F&o] S ulgitta & 4= Qltk(Fig. 2).

738 grade 11D),

Miiller maneuver
Miiller]-2 H] Q1% A A 0 & thd] 12
2 WHSl= A olYe) AT it 2 E AL FAE )

(forced inspiration)& A A5t o5 5

@ " v

Fig. 1. Friedman classification. A : Palate position. B : Tonsil size.
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Fledman Success rate
palate position Tonsll size BMI UPPP UPPP+TBR
Stage | 1 3,4 <40 | 80.6%
@ 2 3,4 <40
Stage |l 1.2 1,2 <40 37.9% 74.0%
C 3,4 3,4 <40
Stage il 3 0,1,2 <40 8.1% 43.8%
4 01,2 <40
Stage IV 1,2,3,4 01,234 >40
All patients with significant craniofacial or other anatomic deformities.
BMI=Body Mass Index.

Fig. 2. Modified Friedman staging system.

Fig. 3. Modified MUller maneuver. A : Rt. nasal cavity. B : Lt. nasal cavity. C : Retropalatal area (resting). D : Retropala-
tal area (reverse valsalva). E : Retroglossal area (resting). F : Retroglossal area (reverse valsalva). G : Mandible ad-
vancement. H : Mouth breathing.
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Fig. 4. Drug-Induced Sleep Endoscopy. A : Retropalatal obstruction. B : Refroglossal obs’rruc’rlon C: Re’rropolofol ob—
struction combined with retroglossal obstruction.
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Fig. 5. Obstructive pattern of retropalatal area. A : Sagittal obstruction. B © Anteroposterior obstruction. C : Circumfer-
ential obstruction.
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Fig. 6. Surgical techniques of UPPP.
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Fig. 8. Surgical techniques of PMR.
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Fig. 11. Surgical techniques of ZPP.
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Fig. 13. The Pillar implant technique. The implant sites at the junction of the hard and soft palate are marked in the
midline and 2 mm on each side of the midline. The 3 areas are injected for the entire length of the soft palate.
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Fig. 14. Midline palate thirds. The muscular anatomy of the soft palate was viewed without the mucosa. Treatments
were confined to the midportion of the palate along the course of the uvular muscles since the region is the thickest
portion of the palate. Arbitrary divisions info midline thirds, right and left paramedian were done fo assist in keeping

track of individual freatment sites.
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Fig. 15. Tongue base reduction using radiofrequency.
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Fig. 16. Genioglossus advancement. A : Preoperative panoramic view. B : Postoperative lateral view. C : Postopera-

tive anterior view.

Fig. 17. Mandibular advancement device. A : Anstallation of MAD. B : Closing state after installation of MAD. C : Open-
ing state after installation of MAD.
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Fig. 18. Maxillomandibular advancement. A : Before surgery. B : After surgery.
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