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P S T2 B MR P JEE NP IR AE AT 12 B 5 4 MR R 2 e
—HREEIC & 5 THRITIBEHEROB ROV T—

SR ELMEF RS MRS (LA | BIPIFSCHE)
B oOF F M

PR 25 FU R AR B AN PO RE MR BE  (obstructive sleep apnea syndrome, OSAS) B%E 1761 (35~ 62/, F#52.51) 123 LT,
Bi#2E R (dental appliance, DA) 2 & % TEARI A BENAIZ M7 L, B0, SHNGES (BERBRTEYI» A ; EisE
HE) B LUENEERE (ARAKZTES1320 ; BRBESR) ColmERSEN S L LBENRE €T -7, 176128
2 L CEIATA RS IR R Y 5 7 1 & (polysomnography, PSG) % % Ukt B2 a0 EOME 1TV, Sk
BB L, EEREDFICH L CLEREBL L 7 70X M) — 2T L, EHIBERTEOBR CES0RE,
FREDOTBREENFTMEIT o2, /4, EWRERBLIURMBEZIIPSGRELERTL I LDOTELI0MEHRIZ, &Y
HEMRERE L, €510, RIIBERICENKICZEIN 1TE2ODABRRO2 7747 A% M L. EERE, &Y
BERE LIBEMIC B LT, BRRBELY BREEE1OFEZRI B L UVBIRER 2 0F B2 BINE ROz, BIR1E
Bl 7= ) OIEIFIE B & DMK % (apnea-hypopnea index, AHI) 3 X UBIRMERZAAAEOHE L ETEIRD SNz, HAE
#Ege NI DV TIE, Uchida-Kraepelin # iR EME T EHERRBOF B LN RO 5N, BourdonHiHRA T 1HET
WETERE, MAEYE X R OBAERTA SR, SHHEOBHCESEA TR SN BIR A OEEZRM
BT, SRR L AMEMANECETI 4% EOKTERT S OOBAIERBEE® 721 ORI% 4% desaturation index,
4%DD) DBEFEEORARIE, BourdonHEHREIZBIT ABRROEEBOBALR L FELHMBHELZRL, KEBREMLEDTE
BT A BEARE SN, HEEEICE LTI, THE (mandibular plane, MP) & &F (hyoid, H) & O/ O IEEEMPH,
H& THEHESLF A (gnation, RGn) & DM FEEHH-RGnIE, WTFRIABBICEERICEA L. 5612, ML o#kfi
(sella, S), BTHZEHA (nasion, N), FREEHI/HM% (supramentale, B) TR &1 5 SNBAL, ABEICEZISHEINLAZ. $77,
SNB 4 DB L 'H-RGN D4R & AHI DM EROBIZAERMEE p<0.05) 2B 5N/z. DADI Y TS5 47 ¥ AU
SWTIE, SH/BY FEEER L TWmEi282% Th 7. 18% THEMBEITEHITFRL SN, 88%ATDAEEOME &
Bl DkEXD, OSASIZx$ % DAL A FEERMABENGE D, UM TRAARZNS L UBHOEENIIAENTSHY,
FOHEMEIL, OSASEEBEOHEENEKRELBETLILIZINELNLLELILNL. &5\, DARBOENR#ED
TIATr AZBFT, BENROFERELHIRTE LI b,

Key words obstructive sleep apnea syndrome, dental appliance therapy, neuropsychological
testing, cephalometry, compliance

BEIRA IS, BEERRICIZ S Thh-o IR EE A LIEL 3% 2@—FT, SASHEEARADEHEAERIEEBZL
ZEETE L L, FRAR A O#E M 2 IR 3 1 & 0 I 2 RER SR 1ML AE EEAERICE D BETRETH B DIE50% 125 B & O
BIUERSE 25 &2 SR b, Guilleminault 52k b, HHBY, B, AOBMERHOKRTEEENICHRLILL
Z O & T AR IR R SRR AR B A IO E B B (sleep apnea EES TR, 23 LT Enb, SASIH L CTIkIERHTO
syndrome, SAS) & LTHRMBE N, BHEICEDL E THEIED A RMIEEORBNEIC L 23S X CEEFEOEEL
BNTVA, SASIFADN1~3%IZHEEL, HRBEREED BEERE OB L AR O MO T R TH S,
AT ST AR LT HE S RITL, ERIENOEK SAS 3 BA 25 T [ IR B P AEPR BE (obstructive sleep apnea
b %blzo, EOFCHKRIEICES TEERKRETHS. syndrome, OSAS) & HHEHI4EIT0EHEB:RE (central sleep apned
A EERI T, SASO B S THEREESZIT TR, Hi syndrome, CSAS) 2 ENB45, £ {1Z0SASTH S0,
OBEDORKLHMEROBIER T2 >V TiHL LA TY OSAS 214 2 AL & 2 B . OSAS O G # i PIRHIIRE

TR 10410 A 1 B4, FR10F11A 18 HZH

Abbreviations : AHI, apnea-hypopnea index; Al, apnea index; BMI, body mass index; CSAS, central sleep apnes,
DA, dental appliance; 4% DI, 4 % desaturation index; MRA, mandibular repositioning appliance; NCPAP, nasal
continuous positive airway pressure; OSAS, obstructive sleep apnea syndrome; PSG, polysomnography; REM, rapid




B 28 T I AR R GNP (B 0 T SRR 75 S Bl T

B - AARHTEBIIZ KRB &N B, OSASIZx T 2 ERRYiA
FE L OB DN, RYCOLE2FHUEIHRESN TN B0
1R B B IEDTE. (nasal continuous positive airway
pressure, NCPAP) EEDATHBY. LA L, BEOHEDL
KRB DO7-DIRPO IV TF 47 2 RZBRIFTH WO,
o EE LA ERE L LT, #EEE (dental appliance,
DA) 12 X BIHBHIAHME ENTVEY Y, DAIZIIRLHLD
PERENTVED, THzR BB ELZLEHAMEL
PEBTHLT YT AT IYRY Y a=y 7B (mandibular
repositioning appliance, MRA) #*E bR Hwbh T3,
DA % I\ 7 VR B 1 0 MENT R Bt A <0 18 M B SR I E OB # 12
2VTOHEIZNWLO0DHBA%, DAICE HEFICHE L ToOR
BEAMELIEEM, BUICOL2EFNE, o 75147 %
DA T3 TH 5.

AT, DAL B THITABIAEE DAER ©11o
72 OSASHER & 3 12, BHNEEAH OB B ERS0B X
AL RF BT A2 124 b, S DABEICE
HEMEAEREONE L HEREICOVWTHRE L. AT,
B DABBROBENRBIVHEEI Y T54 T ¥ 2220
THET L 72,

WERE L UHE

I.¥ ®E&ED

MR, GFRREEERNBRREMEHEmEZZSBL, &
KIEIRR ) 775 7 14 4 (polysomnography, PSG) % 1T\»,
OSAS DM FEHE 2l 7= L7 BB 176 (RABF 144, &LF3

Table 1. Patient characteristics of DA therapy
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Bl) THoH. DAGREIMOFHERIIE2.5 £ 10.25%, FEHAEH
335 ~74Th o7z, BWIE, HEEEEERSE - S
— FDOFF| (International Classification of Sleep Disorders.
Diagnostic and Cording Manual, ICSD)'" 780.53-0 OSAS D&
WrEH i L, SEFEEEED S b, R SIS
HMT50% M2 5bDIEHA LA T72, 0SASDENEE
EEZONDHEMERE B2, KHEAESRPIRBBIEET
fE 2% EONSIUERB B L U, Shy-Drager FEMBEHE R I #4 1M 4 [
B EOWREE) 2ATLLOLRN L. BREBREET
76 GEBIL~T7) AP DEEOIRS (excessive daytime
sleepiness) &, 161 GEBI17) 2R MR %= EFw& L, 96 GEBIS ~
16) 1 B ENIER BT H I ooz GED. F/4, BED
FEBIUVKRELZHEL, EREOCRELL2L2FE/5E?
(body mass index, BMI) Z#&H L7:. OSASOZWiEER, &
KRR R R bl B A B By T £ 7V, DA
ZEE L7, DAOEREIZE L CREEDOREOFRIIL, FHRE
R SR AR RRBYE LBV L EHA LA LETT-
7:. DAL LT, &FITTFHELZEmmalFICBE) X¢2% MRA
[ LAVAR

TBIRIAM 6 20 A RO BITERBEORE L ARG L VT
100.2 H 247w GERIEHEADS), AHEEIR 64 H UL Lo RiliG#
BOMEZ ARG L Y Y451 01257 72 (BIGEER).
PSGHREIZ L Y, MEENGROBHERZNEEM (176) BLY
RGO BHAERZNFM Q06) 217o7. F/, WE
WMTORMPIL IR, HHIEEET% ORGSO (7
Bl) B & U SHAEEDOTREWFL 76) 21772, E617, B

Index of
Patient  Age (years) Sex Chief compliant BMI (kg/m?) AHI (/hr)
O C M H{(hr)

1 abi) 62 F EDS 28.6 70.6 558 0.0 0.0 148
2 whio) 42 M EDS 24.7 45.8 19.9 9.7 7.6 8.6
3 wbe) 56 M EDS 26.9 442 342 0.7 L5 7.7
4 b 61 M EDS 29.1 63.4 42.1 05 208 0.0
5 54 M EDS 26.6 12.8 5.7 0.4 0.3 6.3
6o 56 M EDS 26.6 24.7 6.3 5.7 8.1 4.6
7 36 M EDS 30.9 70.5 18.1 140 564 5.0
8 wh) 49 M Snoring 33.6 70.5 10.8 236 263 9.8
9 b 54 F Snoring 342 52.6 16.3 0.0 0.0 363
10ne 50 M Snoring 28.2 48.4 10.7 14.3 1.3 7.7
11bo) 62 M Snoring 26.0 61.2 30.9 1.8 163 22
120 58 M Snoring 31.9 17.1 14.6 0.1 0.0 2.4
132 47 M Snoring 24.7 19.4 17.0 0.6 0.1 1.7
149 74 F Snoring 37.5 19.3 53 3.1 0.5 104
15 4] M Snoring 29.0 56.1 0.3 249 135 174
16 55 M Snoring 26.3 12.7 1.1 0.2 02 103
17 35 M Insomnia 22.7 24.9 6.0 0.6 00 183

DA, dental appliance; BMI, body mass index; AHI, apnea-hypopnea index; O, obstructive apnea; C, central
apnea; M, mixed apnea; H, hypopnea; F, female; M, male; EDS, excessive daytime sleepiness.
¥ Case evaluated in both short-term and long-term polysomnography (n=10).

® Case evaluated in cephalometry (n=7).
9 Case examined in psychometry (n=7).

€ye movement; SaQ., aterial oxygen saturation; SaO; < 90 % I, index for SaO, less than 90 %; SAS, sleep apnea

syndrome; UPPP, uvulopalatopharyngoplasty
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HWEBCEPEBE I 74T VAR EMEICE VAR L -
A76). &flL dEREBLURECSHD, BWMIIZOLER
HEIZ DWW TR TS EAETCAEL B,

I. 5 &

1. PSG

TR, EAREERB L U REGER O 3 M PSG R T 11T
L7z, PSGHEL LT, RITHER - (80 - ATEH N, REKGE
B), ESHER, PHHESHER, LEN, Y-3IRS—-ItL B8
OoEEHE, A LAy =i ARES oM EE S L O
WORE B ISR L 7o, BEIRERFSIZ, Rechtschaffen & Kales®iZ X %
EIRRIRE B B 2R 1 ey, 2000 T EICHIE L 72,

PEA10FPLL L4 IE L 7= b @ % 40T (apnea) & ¥IEL, B
T (AR O EB AT L T3 ilb 2 2bh6d, kR
BOBREIZL VIREIEILT B ®), PARE (Wi OMNERE
Bl IR FERCELTA0) BLORAE (AU
AR THEE D, BAEMABITTALD) O3TIIOELL.
Fr, BEBLUOEQHRAHBRORIEITI0DLU LIZhIzo
THREEEIFERO 25O LU TICEA L, 2, REkEER
i % 4 S 36 % I (hypopnea) & L TEHL, EIE1E
W& 72 ) OIS (apnea index, A, 3 & UHEIR1EH S/
H OEIFIR 3 X UMEIFIREL (apnea-hypopnea index, AHD) %%
LR DA

2. BEEHOBIIR M EE FRFNE (arterial oxygen saturation,
Sa0y)

PSGHE L FEIZ, /SLAFFY A — % — Biox3700
(Ohmeda#t, W K, #EE) 2\ TS0, E % 1T - 7.
T BRI AE % SE B AV ISR+ 5 72012, REROBEDB X
CHIEHEBOEEMEIZ LY, Sa0ET AT 2 EAEICH~
T, 4% EDSa0 DET2HE L b0 & L THAIERKEH S
72 A (4 % desaturation index, 4% D) ZEML, 561
(X — B O FLER P 12 Sa0, Y90 % R IIET L /2[H# (index for
Sa0; less than 90 %, Sa0;<90% 1) 3 & U {K Sa0.1E (lowest
Sa0y) 3R 72,

3. RES RS

HEARICOWTIE, AUBASRT bbb (QGHHTAL — bRk
AD /HEEATAL X 100 (%) T EH L, AURA D50 % L5
SAREMEHELS. T2, 4% DIRAERT L bbb (EER
49% DI —iG#H£ 4 % DI)/IEFAT4 % DI X 100 (%) = HIHBL,
AU R E KBy 2 2 L2k Y, MRS & O MRERSE L
HEDEHLED O DBTRROERERE L7,

4. LHEIRE

TR LA FET A 72002, DTOLEREFEif L 7.

(1) Uchida-Kraepelin #&#ifE#¥#%& (Uchida-Kraepelin
psychodiagnostic test)

A7 A MIIKTOHOERMEEEE, 10HIEITER
% 1543B4TVy, SR DKEE, SHIC105MEEEEZTI
D T#H AW, Uchida-Kraepelin {5 /EERAIE, 1HFOMAL
WO BMRARTTH ) BITHFESTH L LIS, EEREOREL
Xy EoMIEEES), e, BR, REMKE, HEe bR
D, HBMOmMIZ L .LRYTEEI O TR, MWARER, GHEICET
BEBREODABRLPEENSIBREHANTCES EEhbTW
21, RITICBI B MEEORKRIESE KA THS L H
WO(RERM) IConT, BEMNBIUCERICEMELAWY. 4
bbb, FERICOVWTE, KEREKEZLIISTT, B4

1A HOFHEERE (mean work amounts) T8 H L7z, fekg
BOBMREIZOWTIE, . WIE%) (nitial effect), ii. #
$2% (deviation ratio), iii. ‘P33R &E (mean error numbers),
iv. PREESIEEE (rest effect ratio) DAIEHE IOV TEFME L/,
INEMEICHBETAE, YESNE BLOEFEEE) - Ty
fE%8) THY), BEZOFHMBTIIBELIFTHOEERERE
CEHBLTWS., BHERIE, (BAEEE-RMEEER) /(T8
F¥R) Thao. FHHBER, 1DHOFHOEBETHL,
PRESNEIEIE, (RBREER)/ (REIEERE) TR,
OB RAE O IE, BMEOWEEEYE v,

(2) Bourdon#KiE#A (Bourdon cancellation test)

VTIC5EEA SN IBEMB 2 NERIRE T 5 15% %, 254
BHTT20THA. FEEHE &ELTUTD3EE (.~ii)
FRAW, Tabb, i FRITERME (mean performance
time) (X 1EEOERICE L ERBOFETH 5. ii. B
SE# (mean deviation) X, FF#A (RERTERHE & FHHE
Mooz LT HBA (REMERRE L FHRERHOZE) OF
Wr gy, ii. FHBIRL (mean missing numbers) 13, 144
OVEREF IR U BRBROTETH S,

IhE2MEOLERTEE, KBRWIRKOBVWEZEZLNS
138 6 4BEDBIZATV, REKERICOWTEIBHENET
w7,

5. BEIXMBAREL (k7 7R A M)

v b=k, ESKEOHBEENTFMET .
BERX AR EE AL, BICTERIZOZEACLR
RETHRICETICH 2R s el L. |E7 1 VAL AF
¥ F—TH—VF Loy ¥a—F—ElZFHEARA, FUBLT
% 4T o 72, SFTICIED TSRS iE e S A L7 (D).
Fhbb, S (sella), hNV Il N (nasion), BB, %
B & OEHTA ; ANS (anterior nasal spine), RI£ZEHE, RE
DS ; A (subspinale), PIE & RIS LEM O | 3F DI
DE:HMAE ;B (supramentale), FEEE ORIFIHEOR b
M A 728 ; RGn (gnation), FHBEOHFIHENREFH | Go
(gonion), TEFOHIOATHRMETH ; MP (mandibular
plane), Go & Gn & #E5#, T74b b FTHE ; H (hyoid), &4
OEEROERT & ; Eb (epiglottic fold), MRFHZE D RAT T,
C3 (3rd cervical vertebral body), EZ=FEHEDORI THRMETH S,
E5iz, DTFO®EB (. ~vii) T%bb, i. SNA, SN & NAH
OFE (), ii. SNB, SN & N-B# o (), iii. ANB,
SNA & SNB®DZ (B, iv. MP-H, MP & HE O (mm), v.
H-RGn, H & RGnMDEH (mm), vi. C3-H, C3&H it
(mm), vii. ANS-Eb, ANS & Eb B H#E (mm) % fllE L.
NG ORIEES, HENEENERTHERLZ.

6. DABHD T Y T5 47 » AT 5 BRI

DABREOEM I 754 7 v AT 57201, HER
G 6 LERICEIE SIS L, WEEEL. BRYRHERE
PSGHRZE % 4T & N7=BITIE, MERITRICER L. HHA
B3 FIRE 5EE 2 AV CH%E L7z, 1) DAOHASER,
i. 5H/ELLE, i 3—4H/8, ii. 1-2H/#, v. 16/8F
OO ABMECREM L7, 2) HEMKARBREOZLE, | ¥
i, A%, i, EOSBETEMLA. 3) HEMHTOR
MEBEOEY, 1. BRHPASOWE, i RAOEHE
fil. AZE, iv. BLO4RBSTEMLA. 49 BENEIERE
HETAHECIRELZRBLTL 5 -7, 5 DADHRER
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iR (GBEMEE AT ), . FRHE BEEErHEL
V) O2BBETEHE L 72,

7. WEEFEFRYLA

PSG B & UFSa0, DfERIC DV TIE, 1R EHiHEE Q7
B, BT L REAER 106) o2BMoBEICE, FhE
NHIEDH 5 t ME (paired ttest) Z AV, fERESBLT %24
AHEMICHEE L HE L.

LHEBREB LY 7 704 M) —TOERBENR (K75)
D2FMoEL, LEHTHD I L H Y Wilcoxon DFEfi
NERZFNHRTE (Wilcoxon signed-ranks test) W TiTo 72, &R
EE5%LLT 2 METEMICEELHE L.

& 502, 2B OAHBIRE R IO\ T Spearman O NERZAH B
2% (Spearman rank correlation coefficient) % 3K TH#gt L 7-.

3% &

1. BAFREH

HEREEDR T HE L2 17TFOFY BMIE, ERERT (28.7 &
3.9kg/m? & AEWIAEBE 7.8 13.7kg/mD) THELELIZED
Fig.1. Cephalometric landmarks, angles and reference lines. Bt (E2). 10028V TEMBENBEIHE TR 295,

S, sella; N, nasion; A, subspinale; B, supramentale; ANS, - - ) L
anterior nasal spine; Gn, gnathion; RGn, retrognathion; Go, FHBMIISRARAT (28.9 £ 3.4kg/m") & RMIEHH (29.3

gonion; H, hyoid; Eb, epigrottic fold; C3, third cervical 2.2kg/m’) THELRELIZRD L h o7 (383).

vertebra; SNA, angle measurement from sella to nasium to I. EMEE £ R EEROBEGMEDRRIC L 3Tt
point A; SNB, angle measurement from sella to nasium to g e 5

point B; ANB, difference between SNA and SNB. 1: ANS-Eb, L. %ﬂ,ﬁé‘ﬁmﬁm% (%2, ﬁ‘%) B o
distance from point ANS to Eb; 2: MP, distance between Go AHLIZIERFZ2FAIZBWTHAS L, PHETIERBIN43.0 £
and Gn; 3: H-RGN; distance from point H to RGN; 4: Eb-H; 23.52 HIREE16.1 £ 2L.0ICHEICHE L /2. PRIz A
distance from Eb to point H; 5: MP-H, distance from point H to 2E. BEN, BAREIERIENIIERES 2 171+ 14.5,

mandibular plane; 6: C3H, distance from C3 to H. . .
9.0+ 148 TH Y, HHFEIEEK445L70, 24 76 IZHEITIH

Table 2. Changes in BMI, sleep apnea and sleep variables before and after short-term dental appliance therapy*

. without 3 months (short-term
Variable DA therapy (n=17) with DA th(erapy (n=l%)
BMI (kg/m?) 287+ 3.9 278+ 3.7
Sleep apnea

AHI (/hr) 430+ 235 6.1+ 210t
0Al 17.1+ 145 45+ 7.0
CAl 65+ 84 3.6+ 68
MAI 9.0+ 14.8 24+ 76!
HI 99+ 89 50+ s.1f
4% DI (/hr) 453+ 238 19.84+ 1951
$40,<90% I (/hr) 397+ 26.7 162+ 195
Lowest Sa0, (%) 589+ 21.2 748+ 1291
Sleep variables
Total sleep time (min) 4727+t 742 446.8+ 99.1
Sleep latency (min) 79+ 72 4.4+ 4.0
REM latency (min) 130.1+ 54.1 124.6x 79.7
Sleep efficiency (%) 83.4+ 8.9 82.7+ 154
Number of stage change 544.9+221.1 276.6+ 133311t
Stage 1 (%) 409+ 138 2424 10,011
Stage 2 (%) 413+ 938 548+ o7ttt
Stage 3/4 (%) 3.7+ 5.0 3.9+ 5.6
Stage REM (%) 141+ 4.7 170 65

* Each value represents Xx=SD. BMI, body mass index; DA, dental appliance; REM, rapid eye movement;
AHI, apnea-hypopnea index; OAI, obstructive apnea index; CAI, central apnea index; MAI, mixed apnea index;
HI, hypopnea index; SaO,; oxygen saturation. A 4% DI=events per hour of oxygen saturation showing more
than 4% fall in preceding arterial oxygen saturation. A Sa0,<90% I=events per hour of more than a 90% fall
in arterial oxygen saturation.

p<0.05, 11p<0.005, T11p<0.0001.
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Table 3. Changes in BMI, sleep apnea and sleep variables before and after long-term dental appliance therapy*

. without months (long-term
Variable DA therapy (n=10) Vil?;h DA the(rap}% (t:=1(;)
BMI (kg/m?) 289+ 3.4 203+ 22
Sleep apnea

AHI (/hr) 445+ 216 154+ 16411t
OAI 222+ 15.0 6.7+ 106t
CAI 50+ 8.0 14+ 13
MAI 58+ 97 04+ 08
HI 10.0+ 10.8 68+ 7.8
4% DI (/hr) 475+ 23.0 20.5+ 14.41fF
$20,<90% 1 (/hr) 41.0% 25.0 168+ 13.6'
Lowest Sa0, (%) 537+ 23.9 752+ 10.17f
Sleep variables
Total sleep time (min) 4949+ 51.7 489.0+ 53.7
Sleep latency (min) 7.6 8.0 44+ 26
REM latency (min) 124.1% 545 98.1+ 235
Sleep efficiency (%) 857+ 6.6 90.5+ 4.0
Number of stage change 568.04:232.0 303.6=105.71TT
Stage 1 (%) 42,1+ 13.0 240+ 6.7
Stage 2 (%) 409+ 8.3 550+ 5.8fff
Stage 3/4 (%) 1.9+ 2.0 28+ 29
Stage REM (%) 151+ 55 18.1& 38

* Each value represents Xx-=SD. BMI, body mass index; DA, dental appliance; REM, rapid eye movement;
AHI, apnea-hypopnea index; OAI, obstructive apnea index; CAI central apnea index; MAI, mixed apnea index;
HI, hypopnea index; Sa0,; oxygen saturation. A 4% DI=events per hour of oxygen saturation showing more
than 4% fall in preceding arterial oxygen saturation. A Sa0,<90% I=events per hour of more than a 90% fall
in arterial oxygen saturation.

p<0.05, Tp<0.01, 1p<0.005, TT1Tp<0.001.

Table 4. Changes in Al and 4%DI decrement between short-term and long-term dental appliance therapy

3 months (short-term) with DA therapy 13 months (long-term) with DA therapy

Number of (n=17) (n=10)
patient
Al decrement (%) 4%DI decrement (%) Al decrement (%) 4%DI decrement (%)

1 50.4 57.6 37.8 39.1
2 83.1 75.1 60.2 46.8
3 68.8 24.8 70.7 254
4 98.1 97.2 95.9 98.9
5 80.0 72.0 89.2 79.7
6 37.8 213
7 17.3 8.1
8 74.3 494 92.8 55.7
9 98.2 84.1 94.5 77.2
10 99.5 90.3 98.0 71.8
11 71.4 42,8
12 40.1 14.6 90.5 35.2
13 79 31.8 —58.4 —13.6
14 100.0 79.5
15 99.0 323

16 100.0 41.3

17 90.9 914
Mean 69.7 53.7 67.1 51.6
SD 313 29.3 48.2 32.5

DA, dental appliance; Al, apnea index; **, not examined. A 4% DI=events per hour of oxygen saturation showing
more than 4% fall in preceding arterial oxygen saturation.
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W LAhs, RHRRIARIPIR PR UG R E I A & h s ht
BT R d o . ERIPRIE SIS IEHRAT 9.9 + 8.9 b IAKR
#50£ 5. LITARICED L7z, Sa0:mZLIiz2 Tk, 4%DI
¥820: < 0B LIFVTNHBEERL2FAIBVTHI L, FHE
7134%DI3 453 +23.8% 5 19.8 £ 19.512, Sa0,< 90 %11
307+£26705 16219512 FNFRHP L, WINbHEIZ
HE L7, BESa0, b EHET58.9 1 21.2% 4 5 G EHE 74.8 +
129%IZHEICHEE L. $RHETIE, 176F 126255,
SEIARERNTH Y, HRTIITI% THo72, L Led s, B
1268 4FTik, 4%DIRSFEHS0%RFTETH - 7.

2. BEIBEHE (R3, %9

FHAHLIZ, REIAEEZLFELREIMRFShThL, &
R R TR L RS, PSSRV I8 B AT A AT
45121612 IEE L CIEEE 154 £ 164IZFBICRD L. F
#4%DI, FHSa0,<90% 15 & U1K Sa0, b, Mgk
ABICEERRENRD LN, T%bb, 4%DIEEHEHN
475+ 23.0% 5 BEHIEEHE 205 + 14412, Sa0,< 90 % I IZiAE
B41.0£25.0 &5 BHAE £ 16.8 £ 13.6 12, H{KSa0, 3 iEH
Bi53.7£23.9% 2 5 RANGHEKT5.2+10.1 %12 K« &L L7z,
HRYETIE, 10614850 (80%) (GEBI2, 3, 4, 5 8, 9, 10,
12) BEYT, 26 GEBIL, 13) BEDTH o7 B IO
EHWTROENTH o 22ESNIX7H (GEBI2, 3, 4, 5, 8, 9,
10), FHDOARERTH o EFH1H EF LY, REOLHET)
THo ERDLE GEBI12) THo7z. EHE, BV bE
MThHorERNIT 1B GEFI13) TH-o7z. FR8HIH 3 (E
#2, 3, 12) TIE, 4% DIFAEDN L0 %KM TH o7z,

Il. ERFRES &L UERIBHEICET 2 THOBEICL 22t
1 STHRERERE (R2)

EHERRERR (total sleep time), FEIRZISR (sleep efficiency),

ANIRIERS (sleep latency), L L ##: (rapid eye movement sleep
latency, REM latency) I2IAHRIZICBWTEERD Lo 7.
IEIREY 251k 3L (number of stage changes) (X & H#ERT 544.9 £
22117 HiEEEH276.6 T 1333 LA BIZEA L. BIRMEET
i, BREE1OEE RS & CEIRER 2 0FE Lighnis
Roohic, $4bb, HERERE1ZEHE40.9E13.8%556
IR 24.2 £10.0 %42, IEIRBRE 21215 A141.3+£9.8%
B SRR S 54.8 £ 9.7 %K A B L L7, [BIRBERES/4 B
L UMEMREFSREM &, HEERICIHEN L D BT 2 @R &
Y (A

2. REBGHZIE (E3)

BHERZICBWTY, WBERAICE L TR, ER
BE, ARER, LAERICEELEZRRO o7, HERE
B LI IE AT 42.1 £ 13.0% 2 & BREIAEHICIE24.0 2 6.7% 12
FEIZEA L, HIRER 213745 0040.9 + 8.3 % 4 b RIEE
HIZIE55.0 £5.8% AL, MBBEERED SN-E
IREBE1OFERRS B L UIRRERK 20FE 2 HIMIEN®
FRIZLBOON, HHBEEOWHEIIRRL T,

V. BHEXENICHTIEROBEICLBIEL (KD

1. Uchida-Kraepelin ¥ #i{E iz #

BRI O EE R, RER, REKRL D ICRNETREIR
oz, BERNCHE LT, (REREE D EERBICIEE
WEERIZFEEICHML 2 (KA, 41.3+£158/45—~47.7+
17.7/5% 5 tRk# %, 46.1+17.7/47—53.0+ 18.1/%). WEEN
T, REMIESNIRERICAR CHELFEO LY, KB
BB INCEE A S N b o 7o, RERTEHESRIT R ER
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L HELRBDEN LD o7z,

Table 5. Changes in BMI, sleep apnea and work performances before and after dental appliance therapy*

Variable DA t]?;l;::;t(nﬂ) v?'lgllogglstéi?:];; tﬁﬂ
BMI (kg/m?) 284+ 4.2 28.1% 4.2
Sleep apnea
AHI (/hr) 4494183 15.0%13.6"
4% DI (/hr) 46.9+17.1 20.5+13.57
Uchida-Kraepelin psychodiagnostic test
Mean work amounts (/min) First half 41.3+15.8 47741777
Second half 46.1+17.7 53.0+18.17
Initial effect First half —1.0+ 4.0 20+ 3.0
Second half 401 4.0 5.0+ 4.0
Deviation ratio First half 027+ 0.17 0.24% 0.13
Second half 0.34x 0.15 0.22x 0.06
Mean error numbers First half 0.5+ 0.6 0.3+ 0.3
Second half 041 03 03% 0.4
Rest effect ratio 1.09% 0.05 .11+ 0.07
Bourdon cancellation test
Mean performance time (a return) (sec) 30.5£10.1 27.1% 4.6
Mean deviation 64t 42 44+ 1.7
Mean missing numbers (a return) 09+ 0.8 04=L 0.2

* Each value represents X=SD. DA, dental appliance; BMI, body mass index; AHI, apnea-hypopnea index;
A 4% Dl=events per hour of oxygen saturation showing more than 4% fall in preceding arterial oxygen

saturation. Tp<0.05.
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V. 7704 MU —CL2EEICETIERDARICLS

1k (36)

77 A M) = 2B BENIMETIE, SNBIZEERT76.9 &
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H-RGN 13, BHEHNIZIEE 4 31.1£9.0mm, 45.5+3.9mmTdH
0, HBERIEE 4216 £89mm, 41.9+44mm L VTNRLFE
WA L7z, WEERIEROSFHHEE o0& bR & AHIOHARE
OEOMHETIZ, SNBOEME L AHIOWAZE (p=0.029), B
X U'HRGN iR & AHI DR HE L DO (p=0.044) IZFER
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V. BEEICLAEBEILTSAT7L X (H2)

Bz BINT & 2217610, HBRBHD S ORIk M
3155 8 (34496 H) TH o7z, DAOMEHEEE, 50/

EiE

L EOERA17THIFR 1061, 3—4H/BEOHERAI4H, 1-2
H/AAOEMEA 261, 2L TLH/BRBOFHEI1IBITE -1,
BHERERBICOWTIE, 178H 108 (B9%) 2%, HHEL L
B LA F£72, BEREOEMLEII2H, REMISHTH-
72, BEMYZ H P ORMBEEIC OV T, 1765 9B (53%)
TIREAWA L, BFHRPATOEEL2BTAHALN. Arm
OREMBAEVEAL LB T b o7z, 17HF3H (18%) 12
BEMEIER? S Y, FNH1TT, EOFEH MIET 240
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Fig.2. Number distribution of mean measured day of dental
appliance use per week in 17 patients treated for 15 months.

Table 6. Changes in BMI, sleep apnea and cephalometric variables before and after dental appliance therapy*

Variable

DA therapy (n=7)

without 3 months (short-term)
with DA therapy (n=7)

BMI (kg/m?)
Sleep apnea
AHI (/hr)
OAI (/hr)
CAI (/hr)
MAI (/hr)
HI (/hr)
4% DI (/hr)
Sa0,<90% I (/hr)
Cephalometric variables
SNA (deg)
SNB (deg)
ANB (deg)
MP-H (mm)
H-RGN (mm)
C3H (mm)
ANS-Eb (mm)

29.0% 3.7 29.0+ 4.0
58.3+11.0 18.7+13.87
293+ 14.4 7.1£ 9.5t
6.6+ 9.0 34+ 45
104+10.8 0.8+ 0.8
12.1+124 73+ 5.6
62.4+127 23.4x 146"
58.8+14.0 21.7+187F
82.5% 3.5 825+ 3.5
76.9+ 2.5 78.1% 3.4t
56+ 32 44+ 421
31.1% 9.0 21.6% 8.9t
455+ 39 419+ 441
4424 36 44.1% 42
41.1% 7.0 448+ 40

* Bach value represents X SD. BMI, body mass index; AHI, apnea-hypopnea index; OAI, obstructive apnea
index; CAI, central apnea index; MAJ, mixed apnea index; DA, dental appliance; SNA, angle measurement
from sella to nasium to point A; SNB, angle measurement from sella to nasium to point B;” ANB, difference
between SNA and SNB; MP-H, distance from point H (hyoid) to mandibular plane; H-RGN, distasnce from
point H to RGN (retrognation); C3H, distance from C3 (third cervical vertebra) to H; ANS-Eb, distance from
point ANS (anterior nasal spine) to Eb (base of epigrottis). A 4% DI=events per hour of oxygen saturation
showing more than 4% fall in preceding arterial oxygen saturation. A Sa0,<90% I=events per hour of more

than a 90% fall in arterial oxygen saturation. p<0.05.
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Abstract

The purpose of this study is to evaluate the effects of anatomical change, and long-term compliance with dental appliance
(DA) therapy on the psychiatric variables of obstructive sleep apnea syndrome (OSAS) patients. Seventeen patients were
treated with DA therapy. Polysomnographies were taken from the patients before therapy, after a mean of 3 months (short-
term) of regular use of the device and after a mean of 13 months (long-term). All patients underwent polysomnography and
the short-term effects such as the apnea-hypopnea index (AHI), sleep architecture and nocturnal desaturation were determined.
Ten patients for whom short-term DA therapy was effective underwent cephalometry and psychological tests before and after
their therapy. Compliance, satisfaction and complications were investigated by questionaire after a mean of 15 months. Mean
AHI was significantly reduced from 43.0 &= 23.5 to 16.1 & 21.0, and the 4% desaturation index (4% DI) improved
significantly with short-term DA therapy. Significant reduction in stage 1 percentages and significant increases in stage 2
percentages were also observed with short-term therapy. Ten patients with a mean AHI of 44.5 £ 21.6 received
polysomnography to determine the long-term effects. Evaluation of the long-term therapy showed a decrease in the index of
15.4 + 16.4, and a significant 4% DI change in oxygen saturation was also observed between before and after long-term
therapy. In the case of long-term DA therapy, the effect of therapy was permanent. The distance between the mandibular
plane and the hyoid (MP-H) decreased through use of the device. An increased rate of SNB and a decreased rate of H-RGN
correlated significantly with the reduction in AHI. Dysfunction in task performance was reduced after DA therapy. The mean
levels of work amounts measured using the Uchida-Kraepelin psychodiagnostic test were significantly greater after therapy
than those recorded before. Reduced attention, as observed using the Bourdon cancellation test, was alleviated after therapy.
The reduction in the 4% DI correlated significantly with the reduction in missing numbers in the Bourdon cancellation test.
Complications associated with DA use were observed in 18% of the subjects, but no severe adverse effects were observed.
Regarding compliance, 59% of the subjects used the device almost every day and 82% more than three days per week. We
suggest that the short-term effects of DA therapy are clinically significant, both psychophysiologically and psychologically,
and result from an altering of the abnormal craniofacial structure of OSAS patients. We anticipate long-term effectiveness of,
and good patient compliance with this therapy, because there were no severe complications or discomfort. We conclude that
long-term DA therapy is effective, acceptable and appropriate for OSAS patients.




