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Sleep Splint Therapy for Patients with
Obstructive Sleep Apnea Syndrome
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In this study, we demonstrated our sleep splint (SS) therapy for patients with obstructive sleep apnea
syndrome (OSAS), and showed the usefulness of the therapy. Thirty-five patients were diagnosed as having
OSAS and treated in our hospital from April 2000 to January 2001. Fourteen of them were examined with
polysomnography (PSG) or apnomonitor both before and after the SS therapy. Apnea index (Al), desaturation
index (DS index) and % SpO, <90 decreased from 41.84+19.2 to 23.9+17.0/hr, from 36.9+20.3 to 25.0+19.0/hr
and from 20.4+17.5 to 12.24+12.8%, respectively. On the other hand, mean SpO, increased, from 91.7+3.2 to
93.542.2%, as did the lowest SpO,, from 63.7£15.06 to 79.1+8.58%. Twelve patients showed a decrease in Al,
and 7 of them were evaluated to have a good response to the SS therapy because of a greater than 509
decrease in Al. Although 2 patients showed a decrease in their lowest SpO,, 12 patients showed an increase.
Only one patient showed both an Al increase and a decrease in the lowest SpQO,.

Our SS therapy is slightly to moderately effective for many patients with OSAS, and remarkably so for
some patients. Clearer indications for the use of this therapy and improvement of SS are necessary. Shinshu
Med ] 50 : 71—75, 2002

(Received for publication October 4, 2001 ; accepted in revised form November 16, 2001)

Key words : obstructive sleep apnea syndrome, sleep splint, apnea index, lowest SpO,

PAZERURRIRIE L IRAEGRRE, AV —7 A7) > b, SEOPIRFERL, [P on S 2 A

FRGE DRI RIRZE B L U RGBS O RRIER T 2
FRTHRIET 2 b Tw39, OSAS IC0T 215

1 #

il

M AR B fE IR GE R B (sleep apnea syndrome - LA
T SAS) 1%, 19734 12 Guilleminault & Eldridge iz
Lo T U THE SN, ITHFE TIXRERREEE 2245,
BRARORK E L CEHSN T3, BHZER AR
R REMREREE (obstructive sleep apnca syndrome : L4
T OSAS) X, SASDBU%EEHD L EVwbNLTED?,

* ORGSR L EEE TR T390-8621
AT S -1-1  EHIREESESRH SR

No. 2, 2002

SR FE P, (nasal continuous positive
airway pressure : AT n-CPAP) BEiEa—HTH
208, L OSAS 2T 5 AV —=FZA 7Y >+ (LA
T SS) OBFUENHESN TV, RXOEETY,
20004 4 H X 0 ARBEE 1 AR LT, OSAS &
B L TSSICLBMHmEToT& 72, G, 2h
FCURICITo 72 SSIHEDRBIC DWW THEL, &
%D SSIHRIZOVWTHET 3,

71



HEE - K - B8RS

I NRELUFHE

A X%

WO E, B OERREE, BERREES 20004 4 A2
520014 1 A £ TD 9 7 HENAFMRFE LSRR
Bess 1 ARl 222 LRV Y A/ 7T 7 4 —(polysom-
nography # = X h#& 71 2 3 : LT PSG) » 3%
W7 =Y — (F AN TS 2= —
) 1I2TOSAS LE2shizBED S b, AENE
57235408 SS R D 7o I Y RN & Ltz 35
BT NTHYBICE D 2 SS IRFF I EHE 2 7 L,
SSEER T LTz 2D b SS 2EFEHI#IC PSG H
BT S =Y —IZ & D SS ORIRHENATRE T
Hol: 4B ENRE L, 2ADPRABFT, Fhnsr
A 1Z42~T1%, F ¥ 485 1361.85% T & - 7z, Body
Mass Index (BMI) 1320.2~30.5kg/m* T, 13
24 9kg/mThH o7z, BEREERNIC A D &, BIRE» S
HECRIRE & T O 8 IFHIEAR T O 1 [ & 72 0 S
R (AL D 10 LL B0 OB X UE» 5 D& LE)
235 [E1 2L B20[E] K OBAE 1 £4, AT 232005120 F405K
it DHEHE 6 £, AL 340 EOEIEFIA 7 4 TH - 72,
B Hi&
1SS O&EUWES

H ORERRIC L 0 BYES 7 B TFSHOAHEAL
%R, 727 Ul (ERKODUR® 5 51.5mm)
EWAFER (Erkopress®) @ CHIBVERET 50
FEHTT 7 U NVBREIVEEL, ETEHZzOLVY v
TV — b REWET 3, ThZhOLVY Y v — %20
FEICER#E L, 7V — P ISHESEEIC IR ESG L Y >~
ZUNINU 724%, EKHITIEENIERED 7026/ /T OALE I
THEFEL, VYU RELI®LILTRER Y —
N bS5, FRSREHEENICERSH 5 LR
B )i ERbEECRs -0, Bk LY
CERMHEL, WL TS5 E K 5,
2SS j)GHEHE

WEEES 1 NRIEEE T OSAS L 2 & vz e o
56, PATWRTIESESFhC B 25 SS Jd el
L, TS D OSAS B#H % SSIHEDOX &R E L
720

SS %, BT EEEREE LT T EE A ICEE
2720, BEWESD2wgGE GEFEIRMUT), F
7z, BEEOHREREGNIIEEIG & F 2 T2, SS HEE,
CREHPASH S 11100% S FIRICARTE T 5 L S 2x % 7z
0, EEOREEDEITEIGI & Lz, SSIET

72

SHARTHALCHEE S & 2720, B X UTHES A RE

WEESRSTREEDN D 5, Z D8, FEBEEDRE

T H HEFNIFEISI & Ulze £, BOEETRER

D&« MR EE EE & LTz,

3 KEEBROTEMS
UTofE% SSEEROFERHE LEZFICHELEL

726

@®SS R c bz > THAT 2121, BEERTH
LS REEICRED Z EBRYITHY, SEhvkEA
RETFHT 201, 779y > 7 %LTH5SS
ZEEL, BERTOREFECHET 2,

@SS EERMDI S, LIS  OMIZEHRRZ 2R,
REFORFEBZELTLE D,

QLR L, SS 24 Thr oKW L, HERIC LRE
T 5, 7z, BGHBREET L EERORNLD S
DTHEET %,

@ERELIES 1L, SSEEDFEHMENKY, #
RFFICIIEB LTS5 WZ E8H 508, BEICIZTTY
BYDRLDT, XOLODEBHEEIS,

4 FHmIT%

SSEEHIB L UOEEFERICPSG /217 7/ €=
y—%HAWT, Al 2HE LIz, %7z, MR OERE
FRMEOFMX, VAL FY A= —ICTE=SY —
SN HIFRF AL (SpO,) DEHEELHKL S,
SpO, D FH¥JfEi (mean Sp0,), HIEfE TH % lowest
SpO,, 1K D720 D 3 %LALED SpO, DZEH[EIE T
B % Desaturation index (DS index), SpO,<90%%%
SHERIFEIC 50 28D v (% Sp0,<90) 2 &HH
T2 LIC k0Tt

m # R

SS #EEHiIED Al lowest SpO,, DSI, mean Sp-
0,5, % Sp0,<90D &b #14EH T HA % &, Al
41.8+19.3E/h 2 ©24.0£17.0E/h, DSI iZ,
36.9+20.3[E/h » 525.0£19.0[E/h & K 4 L 7,

#£1 SSHEEWIEZDOFEY AL DS index, mean SpO,,
% Sp0, <90, lowest SpO,DZ 1t

SS FEHT | SS FHEHK
41.84+19.3|23.9£17.0
36.9420.3|25.0£19.1
91.7+ 3.2|93.5% 2.2
20.4%£17.5|12.2+12.9
63.7£15.1 | 79.1+ 8.6

Apnea index (|5],/h)
DS index ([al,h)
mean SpO, (%)
9%Sp0O, <90

Lowest SpO, (%)

fEINEERE  Vol. 50



OSAS IZ39 % SS 1RE

Al (El/h) n=14
100

BO fomm ool

60 N e

40 \\\‘- <t e ————————— -

20 |[------7= ~=s------ K-

il e
P41 SSEEHTRD Al DZAb
IHEGIHR1260 T LdE s R s s 5, 26T
&, Al EFL T,

(A%

(n=14)

<0 0~9.9  10~19.9 20~29.9 30~39.9 40~49.9 50~59.9 60~69.9 70~79.9 80~89.9 90~100

AIDHER %)
B2 SS#EFEHO Al HEER

AT 9350% Az Uiz b 0 7HER, 50% A i 0t
59EH, 2 FERIT Al OBEIATD S L7z,

lowest SpO,1363.7+15.1% »» 579.1+8.6% & L&
L 7z, mean SpO,i%, 91.7+3.2% 7 593.5+2.2%
W EH L, % Sp0,<90i%, 20.4+£17.5% 2 512.2+
12.9% 124 LEEnBo ot (E1),

SS #FE |l O AL, 144E B HH124E Fl T A L

(M 1), Al OEER T L ORERIENE, Al 2350% 2L
LB LI O THEG] (BAE 0 B, HEEE 4 i, FE
3B, 50%ARNEDOUHE 5 EF] (EBE 141, A 1
B, EE3IF) THY, 2EF (FEE 2 F)) TAI
OEMAED shtz (K2),

lowest SpO, T, 14EFIHFI2EFTLEFELTED,
2EH (PEEE 141, E=AE 16 CIETSRD oh:

(B 3), 14ERIR 1 Fi%, SSEF®K ALBEEL,
lowest SpO, b & T L Twiz,

AL DS10A T WA L, »250% L LA =655
& L7z Bonham SYDOEHETIE, 14EHIT 3 B3GR
BTh-o7z,

No. 2, 2002

(Sp02) n=14
100

90

80

10

60

50

40 * :

HEERI &5k
3 SSHEEHIE D lowest SpO, DZAL
120G THEANMSERD STz b, 2 HITIERTAED 5 lz,

v = =

SAS ORI L T 57, &&
BRI DOHIICZR SN TV 2OMBRTH %, HH,
HEHEIG O B % B OSAS B3 121X n-CPAP Bk %
F—3INE 372, n-CPAP I L 2 W&, Bh
FEER (SS), YR, FHREEFET 2008 —
METE SN T3P, WEICHZD, Hz0HEHF DK
e, EERE, HEICNT2EREL ER2 0 FREL
THBEZFEIRT 208D 5, SSIHEICDWTH,
TG ORI, RREE O L LIcOow TR
DRERD Y, HhisO¥IRIC L VRFEIN TR B0
WERTH %5, 1995F 12 F&5K S 1172 The American
Sleep Disorders Association D4 A4 K74 Nk
W, HEEER (SS) BEEMVOEE (HS) SRE
D OSAS (5 =AI<20), & 5 ICHFEE 20=AI<
40) o EERE (AI=40) @ OSAS T n-CPAP #Eik
DIEAT SR 7 WIE RS B SR TR o B Y 2 iE B
HWHETRETH D LARRONT WD, DFD, BED
OSAS HHEFRIC B 1 2 EIEER (SS) DfiEf 1 & L
T, WREEIGO D 2 EED OSAS TlRH—ZER &
720 5 % n-CPAP HE FMiEE 2 AT >k 72 WiiE
BNt L T OWBIEE L v D BN —RINCZ LB TH 5
E3INTnd,

Llal, EEE~EED $ T O OSAS BHF IR LT
SS 2 &k B IHBFSNROBES 21T > 720 HIAL 728D,
HAE OSAS FEFNIZ X L Tid, n-CPAP ik —¢
Resnzp, SSIHFERIMTLER L ORED D
5728, HEGNZ SRRV D2 DN E D VD,

73



HEE - K - B8RS

4 HRITEHLL T B Sleep Splint (SS)

Flo, —MICIHEEORMEER L S s ALI0MUT %,
SS BB D A THEEHK 2 H D IO W» TG 2 iz
720 ALDI0LATF A L, 2O50% U LD %= FH
& L7z Bonham & OE# IS LELY 5 &, 14
EFIT 3 BINEMBI L %525, 2D 3FDS 5 2 FliFH
ShE, 1PIREEMTHS I Lo, BT L bEES
BEMTH 2 LIRS TEEFTH-> TH, HMHOD
SS BWEDABRINT 2BI8GFEET 2 £ w2 b, Tsu-
chiva 5912 & % &, HfE OSAS fERFIZ, HEE O L
VT, MOBOEKAZE#E T 2HHBORE 2
B e 3ot E, INTHEELSEHME T2 ERNEE 2
B 2R T oh, AL, BESROZEAM
D &3 BB T 27 Fa—FEHTHY, %
FziE, THE OB SSBEMTHS S &
HEHIL T3, S, EFZER, SSIEHEOIERH
FIE 2R L TO L BEND 2,
REYRTHEMBLTWSSS (M4,5) &, 1
Y —AMO TERTREE CTH D, ZMThh, WIEH
fBETH B L VIFEELDOBDD, FTFLvyYy 7
— MEBERICTHEHOBRRE D BELR TV, ZOLI5 7%
55, MiABEEMEZSE 2 2 LKL WD
CHHEUEDLED b 2 EDR T EFFD, BHRL T,
THE & BN CHRE EBET 2 23 EOE
BUCHE-> T3, THEHERES Y ERED
PAIKE E OBGREIE T 2 Z L BNEETH B, DT

s
5 SS OEEEIRAE

THEAHI A EHENTOLONHLNTH S,
®, SSEEHIC Al O, lowest SpO,DZL,
HRER e E2SFIc L, THOMEZRELHEL T
SSEZEVEZ TS, MRICBHELZEILIE S
& DSH[REZR P A5 SS DER B % W & » O FHY
5 F B2 o TR B 5GE O BR & %2 Tl 2 5k
DBFENRBTH %,

Schmidt-Nowara &%, ERIZEECET 23E %
FRE L, JEHEARYIC TR I OIS E U7 D, Wi
ARENDSEZEE L 72D 32 72 EOREWERASR I VE2 &
LTWw3, %7z, REICIZEBEEEROHE O
ROLBRSNZEWEHTH 2 LR T3, BRhck
WT b, [FRROERS, FHEBEE OB, BRSO
BFHZDSNTE Y, S, FRIKE EIEH
DA SS ORIFEIC AT THRETZER T DD
Th s,

vV &8

PHZE AU BENRRF AP IR E (R T & B2 & 7 REBNT T L
T SS Ik BIREEIEITL, 14EHIT 3EFINER) L
HIE SN, ZOMKERS OFEFICKELZTD T, Lin
Laehe, i THE#HRE2ZISE 2 2 L2
IS AIZEAY SS R0, FREFR R F v i ERGED
FIAE % THIT 2 k0T, 7z, REMOMEMI
LV ID D52 TH2SEWERICHT 2METESHD
B EREARN

X ®

1) Guilleminault C, Eldridge FL : Insomnia with sleep apnea : a new sndrom. Science 181 : 856-858, 1973
2) FIH PR, XK, KHEAFEH @ MERFERERE G O FHHE L harERE, HRBHES 14 £ 1765-1773, 1985
3) Masafumi T, Alan AL, John AF : PHZERUIREARIRHEIFIAEBRT 10 3 2 BRBIGERIC D W T, HARHGE b1 244-255,

1992

4) Bonham PE, Currier GF, Orr WC, Othman J, Nanda RS: The effect of a modified functional appliance on

74

fEINEERE  Vol. 50



5)

6)

7)

8)

9)

OSAS IZ39 % SS 1RE

obstructive sleep apnea. Am ] Orthod Dentofacial Orthop 94 : 384-392, 1988
MRBE, RIELE, BEBGE, BIIME=, N D w s b EIREERERGE R O lBHIIE#. 50, WEHE,
WAL, 1999
Standards of Practice Committee, American Sleep Disorders Association : Practice parameters for the treatment
of snoring and obstructive sleep apnea with oral appliances.Sleep 18 : 511-513, 1995
TREE, HRIERCE, BHEEE, FIES, NEFEE D wtE & ERRREIEER O R RIIAE. pp 118-131, W&
B, Ha, 1999
Tsuchiya M, Lowe AA, Pae FK, Fleetham JA : Obstructive sleep apnea subtypes by cluster analysis. Am J Orthod
Dentofacial Orthop 101 : 539-541, 1992
Schmidt-Nowara W, Lowe A, Wiegand L, Cartwright R, Rerez-Guerra F, Menn S:Oral appliances for the
treatment of snoring and obstructive sleep apnea : a review. Sleep 18 : 501-510, 1995

(H13.10. 4 =% H13.11.16 =¥)

No. 2, 2002 75



