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Abstract (J. Kor. Oral Maxillofac. Surg. 2004;30:150-156)

COMPREHENSIVE TREATMENT OF OBSTRUCTIVE SLEEP APNEA
- THE ROLE OF DEPARTMENT OF DENTISTRY IN SLEEP CLINIC

Tae-Geon Kwon?, Yong-Won Cho?, Byung-Hoon Ahn?, Sang-Hee Hwang*, Ki-Young Nam*
Dept. of Oral & Maxillofacial Surgery, College of Dentistry, Kyungpook National University
Dept. of Neurology, *Dept. of Otolaryngology,

“Dept. of Dentistry, College of Medicine, Keimyung University

The etiology of the obstructive sleep apnea includes the various factors such as anatomical abnormality in upper airway, craniofacial
structure, obesity and personal habit. To establish reasonable treatment plan, multi-department approach is should be emphasized
because the treatment modality is depend on the result of analysis for degree & site of obstruction and various behavioral factors. In
Sleep Clinic in Keimyung University Medical Center, the standard of care for sleep apnea patient was established according to the
Standard of practice committee of Americal Sleep Disorders Association.

After one year experience of comprehensive approach for sleep apnea we could achieve following recommendation for the treat-

ment.

1) The multi-department examination and diagnosis could prevent unnessesary treatment because the treatment plan could be estab-

lished under comprehensive discussion.

2) Determination of the site of obstruction is important for treatment planning. However, no single determinant could be found. We
expect multi-department approach can reduce the mistake in detection of obstruction.
3) Further evaluation of treatmet outcome should be succeeded to establish Korean standard of care for sleep apnea treatment.
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Sleep Quality Index; PSQI)", %-2% 2% 7 A}(Back Depression
Scale), 7Fo] Al ZekA AHSCL-90-R), Stanford Sleepiness Scale?,
Epworth Sleepiness Scale?] Air-7| ol e At FHTHIAA
o = x| 57 AHEEG: electroencephalography), ¢+ & (EOG:
Electrooculography), 41 %= (ECG: Electrocardiography), 334 %
(Respiratory parameters; air flow), A 3} = (Submental cardiogra-
phy), 3HA] L4 & (Ant. tibialis EMG)S-0] Z&E9om 589
HS 1798 WSS R 1) 27] 5E(air flow), 2) 58 = 2 (respi-
ratory effort), 3) 7}~ HOximetry)S-¢] &4 = ch AL A
AHE St Sate I3 § FHAAM G Eo9) hde AE
Aol Got § TS FaHA HIL whabo] date] e el #
gt S B7IAE A& 07 A st A ST AAS et

AT

o
=
1. THESSSAe| Zlcknt TIE XA 3t ARE AP FHFEF AFE 7S F 519 thFig. 1)
ZRERAA A B BAZ Bl F YA A B}
AR st & SHARANN SR HD A 24D DL E 0 WA B F AT ALY S A
o St dAHF o R A S E A H AT X3, olH|Ql 7t HAEd ey, AW A ES GRS W 7]
T3}, 7 ot g fxt T FHANE Shdste S T RSt AEE 5517 95t SRR stojg S AU
= 2hdE N2 AAE AR F ARAE FEHo FHA el A T gH O SEFREARAALZLS #Y 3T A
e 2w AL AR F 9t 29 BH S A F B4 Aol Edol e SEFRUAMA}
AASNA AR BB FBAA YT ABAD P NS FUREF AEA R F BARS AFHE Hjof
02 Uylo} 4 & itk FAAe PAE FARAEA 3ol FUREEF AE} A AT AT 5 YES A
AR Ak T A oJste] H7hEH AT FHAE o B| Q1 5ol M= m] 2 FA]of F-(nasal stiffness, nasal dis-
Aol A0 A BHEF A5H 25, FA IR 5L XFD chageS) el 711 BES 2N F A4 ANE Bl
oy 71K £3L AIsY FHANE 7|25, £H Ao 9 Modified Mallampati grade of oropharynx crowding=} Tonsilar
A4 A S mhetetr] flste] el A A< (Pittsburgh grade*®E Z43tI W2 HS o, vz A=, 71g
Sleep Apnea Chart
Pt Name : Age : Sex : M, F Cephalometric Analysis for Sleep Apnea
Address : TEL Date - Skeletal analysis Result
i Norm(M) Norm(F) Resting Protrusion
Check list SNA & 81
Tonsilar hypertrophy, i SNB 80 79
Shape of Uvula, ANB 2 2
Swallowing pattern N-ANS: (mm) 5 %8
e ) P ' o - ANS-Gn (mm) 736 04
Tongue size, L [ Mnplane ange %53 246
Mouth/Nasal breathing i LI ]
Retrognathic mandible, I-'-.'i't it L ] Gonial angle 124 126
Shape of Palatal vault l.-'rq-'l-n_. Soft tissue analysis Result
= Norm(M) Norm(F) Resting Protrusion
Result © PAS (mm) 1245 1175
1) Skeletal Problem PNS-P (mm) u2 4
2) Dental Problem ANS-PNS-P 126.2 1306
o ) SPW (mm) 1165 116
Site of Obstruction - Type | (Nasopharynx) NehT (mm) 06 287
- Type Il (Naso + Oropharynx) Nph2 (mm) 105 83
- Type Il (Oropharynx) Oph1 (mm) 109 83
Oph2 (mm) 19 97
Recommended Treatment : MP-Hyoid (mm) 17 154

Fig. 1. Sleep apnea chart for department of Dentistry. After cephalometric evaluation, skeletal or dental problem
of the patients were evaluated and suspected site of obstruction was indicated.

151



LHT*8IX| 2004,30:150-156

MR 52 BARGL 0|8 FHHOE /1%, B F 4
ol Aaregel Agste] B2 Etel A £ 5 QS st 71y
SJ5stol WA BAE AF, A4, BEd 53 4ol 52 A
e 99 Z4 HREE $UTEEE AR A £99 7]
2AEE 0§40k

FHFTEY AETHE o2 77 482 F Jom A
TR FHIgYAA AEE s e ) e AT
74 A A 92 A2, 2) A A okt 2] & (Nasal continu-

ous positive airway pressure; Nasal CPAP)®, 3) H] 7} 4%, 4) o1 F5%
% (PN QT34 8<% Uvulopalatopharyngoplasty,
UPPP)“’, 5) °”%§¢r%(“o}%”d ol F&h, ekl d %), 6)

o] FLFIEE 7H o etalel| A o] & Hgste] A TS ST
AR E FHEFEE] o] FRJAAE FHHoE
A% &, Aol A FHFEEFS YoT)E FEY] £E&S F
3 skl WAl A Asto] tiste] Htstgich Q1F
Rz o] se(collapse) = HA doAvte FHF 7IEHHE
A 73al7) S1ste], ARG A FHFEFOR A E = &
28] g gl AE Foke] AL A FYHOR F
715 Bo] Yo]F = nasal CPAPS 213} th Nasal CPAPS 7
7he) vl go] Ett Zlo] B oW ZHHEA Stk 4 9l
Al o wﬂ A4 FAFSEE WAsE 7 A9l

Z%Q_/ 011:].13)

1] Q15 3o 4 Al s UPPPE 71 A=} uleh & 7714,
#E EE AAY F AT D) B4R B
$H 02 AATAT A ol Rl & ¥

>
ol

T73W 742 &(Oral appliance)® 5= = <+ At AREIH7} 4Fe] FHCE YeEpA| gt A7 32 8 A3 E

Z} ol A e AFH AXES BolbA] F71 4 ¢ & = 50% A2 BT Qo 53] 7| ZH ) 7F ol Skl
Y 3] 9o A A2 AA stk Yottt UPPPE] A 3-Fo] HAIRE A aliki-o] 7|7}

718 A AAPY HiRko] #EAEE A FHA 5599 Aol Sl AFole Feo g3 T37F IoA IA4 gL
A Fo] FE e 7|A A ol Aojet FHFTES X DE A FE J&3] gotete Aol FE9 o5 o8
& F A5E AT F Utk FHFEFAGFE AsHA <std ARF7F T,
AS7F oh e AE2 AN RE FHE TS0 JjHE £ 9l Modified Mallampati grade 7} Grade 4= 259, 8} 2t5-5 5 ©]
ok A2 7 A (A (ko)A 7F(m), Body mass index ; BMI)7E2S #RE S, FAFSEA A0S A S BedeEY
o, M Tl AF-E HAFTLE, 00144 e R EHa} UPPPS’ 7HHA Fsle AL 9F02 sgon ey A
A, A FEFEES FHol e HRHEE A AsEy] st < H A 5ol o2 E/ol & A3 Riley 52¢] protocols 3+
o ASHEFE Attt ATHE & FHFIF] A Lo}‘ﬁt}(ﬂg- 2).
ML 7T AROUYD o] & A &AH 02 f2], Fe st A

Presv'gical svalriion
Phese ! Surgery
(Bccoding o tha SMa of odstrurtion)
RIFPP PP + OB MOMK

\/

PUROPEYRUYO fOfyseiningam {imaentis)
(EXIT)

\/

MM, ‘Yyo»d rmystomy & swxpcl‘_':im
hase of Ieague surgery, likgonl tersillechmy

Fig. 2. Surgical protocol*”

for obstructive sleep apnea. UPPP: Uvulopalatopharyngoplasty,

MOHM: Mandibular osteotomy and genioglossus advancement.
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X1 - 22 F2IHol A2 o

Ao Me AA FEAQ] HHCEs Aol s E, sterEal mz o
Ade, A AFHs)H HFed AZTHFAW A E)=
Ae e gl shohS Aoy ot A FRHARIARL o A 200213 59E 20034 2971A] Ao F-4& EAko] F Yo
7% 739 F7F AeA vehvde A9 AU A= FHANE FAZ YA A A 67F 000 (57, o
F84L dEstd & 5 Aok U FAES v FH Gl 109) FFAH-2 38+104 At} o] = 7343 HJ—Ii—o}O% )
9 3] (American Sleep Disorders Association)$] ] & %<3} 913 AANE e :gz} A= 351, Aol A 25 AL AR S 2
o Huwo] g thx9] ol HEste s dHeE 39l g gk SAt 439, oH| 1T e A 97 HL%% = 43
. o]Ath. o]F Al 4—3— AX BE AAE 48T Siaks 49 9&
AR, A F7rEkely FA A9 Wt 2 wEA Zah A 358%E 21519t (Fig. 4).
HTE 37 IE AR HY 7 o5 SAHAHI 15 o|H| Q1 Z 3} | 432} 437 = 179 o] Al UPPP 5=4:0] o] oI 4]

« E{oiv

ol3h). £A, FEE(AHI 15-00)%S AP YIS A on, 34 v157 41554 (septoplasy), 3we1 4 BELAE
A 58 REEFS BA AFEE nasal OPAP O} 51 A o] Aasgieh Aol Ak AA VA8 B9 F 4 ko] 77
£ A7) s

TES

SEANYT F gAY A7t o2 A5 E AT A T+ W AAES o] &s I AEE WRom 1A skl
7 A &S 243 vhFig. 3) . e o]&ek oot Adclee] A& Atk s dxF
A7 FHTEAAE AR LY A5 71 98
3. 2t ot WA A 2= 3 2b RIEE gk 7ol At A Adeg A7t setE ok FH FIFA G A7 Tl A
oA 24 AAG AEAGE) FHRAFSE] ARG TAbete E A
Pittsburgh Sleep Quality Index 7} A7) 4= 0.605 (p<0.01)= A3
7t 3 Y S5 HA A o2 gotste] FAA ] A E l T dHAAE e o b2 AAPSME 1 5
ZAFsE o A7 T A ZAbeE AT AR 7 A4 9f AA) FoolA dxzFEt o 2 A47F v o Stanford
FHTFZEFA TS AFHTA, A Fo A Fog st FHRYAA sleepiness index} Epworth sleepiness scale o] A= E74] 2 9] §-9]

S84 ZAAED oH AT A AA T FHAAE A A g et (Table 2).
vtota itk Al A g Aok of f FALA| o] A A = 7 ALst olH] AT I}e] UG A3} A Fo A Fget TR
Attt EA4 A= SAS 8.12 program(SAS institute Inc. Cary, NC, AR AR ZHe] BE A S AAMsE A 7 modified Mallampati grade
USA)E o] &3ttt = AT e A3 o8 IARAE Udehil e

L Sleep disturbance E

' Polysemnography, Cephalogram, Nasopharyngoscopy. MR, CT, atc

. Primary snoring E : Mild 08A : E Moderate OSA § Severe OSA
N\ d/

;Eéﬁavarat measure [ Nas?l.ﬁ?ﬂf_} Upper airway

1} Wolight loss : surgery

. : Tonsiiactomy,

{2} Koop positionat change : adenoldectomy, 1

" " : orthognathic surg. |}

| With or without Oral Appliance tacheostomy |}

Do not u‘ypox /{w!eram oF refuse

{ Oral appliance E

Fig. 3. Protocol for application of oral appliance.
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(r=0.418, p<0.05), tonsilar grade 7} =&F= A 7] 4 T HHPAS)
o shy 7|=EA0] 2 Ao ehrth AT Lolsk A4
5, 4E] 97} e g "ol Sle= tonsilar grade = ¥
AH0R 2 A% Ao EAH f4S GehhAE 25
4t} (Table 2) .

e S 249 35S AT, dAT, TR v
H 3Tk BMIgEH
HESFAFAH)E =
(r=0.600, p<0.05), H]T+E 7}

7

Fig. 4. Distribution of the number of patients visited
each departments of sleep center. Twenty-four out
of total 64 patients finished comphrehensive
examination from each departments.

Table 1. Sleep disordered breathing related indicies in Sleep Questionnaire

Total Correlation

Control group OSA group

) Control vs OSA
(n=24) with AHI (n=10) (n=14)
Mean (SD) r Mean (SD) Mean (SD) p
PSQI 6.65 (2.27) 0.605* 550 (2.20) 791 (1.64) 0.0056*
BDI 9.88 (5.54) 0.298 7.64 (4.20) 1250 (5.92) 0.0184*
SS 3.38 (1.70) 0.194 3.07 (1.69) 375 (1.71) 0.0954
ES 9.40 (4.08) 0221 8.46 (4.68) 10.42 (3.20) 0.1134

PSQI : Pitsburgh Sleep Quality Index, BDI : Back Depression Index, SS : Stanford sleepiness Scale(1~7), ES : Epworth sleepiness Scale (0~24)

Table 2. Correlation between the cephalometric measure-
ments and otolaryngological parameters (n=24)
Correlation between MM Correlation coefficient

grade and Tonsilar grade MM grade Tonsilar grade

SNA (mm) 0.043 0.093
SNB (mm) 0121 0132
ANB (mm) 0.253 -0.033
N-ANS (mm) -0.070 0.354
ANS-Gn (mm) 0.077 0.267
Mn plane angle -0.189 -0.055
Go angle -0.143 0.178
PNS-P (mm) -0.019 0373
ANS-Pns-P angle 0.013 0.283
SPW (mm) 0.035 0.191
Nphl (mm) 0.042 -0.056
Nph2 (mm) 0321 -0.052
Ophl (mm) -0.418* 0271
Oph2 (mm) 0.007 0.115

PAS (mm) 0.176 0.553*
MP-Hyoid (mm) 0.140 0.355

*P<0.1, *P<0.05, MM grade ; Modified Mallampati grade of oropharyn-
geal crowding.
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Table 3. Comparison of age, and severity of obesity and
respiratory disturbance index between the normal,
excessive weght and obesity groups

Normal (n=8)  Excessive weight (n=13)  Obesity (n=4)

BMI 20-24 BMI 25-29 BMI>30

Mean (SD) Mean (SD) Mean (SD)

Age (years) 3825 (1351) 3846 (847) 2975 (14.01)

BMI (kg/m?) 2333 (L.21) 27.15 (1.60) 32.74 (137)

AHIndex o 1397) 31.88 (30.14) 6893 (4499)
(events/hr)
Average O2

i 94.42 (3.36) 90.79 (5.52) 89.65 (5.42)
saturation
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