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Abstract : Upper airway obstruction by the tongue occurs frequently in patients with
obstructive sleep apnea syndrome (OSAS). Consequently, eliminating the collapse of the
pharyngeal structures and reducing the air resistance in the cavity of pharynx could lead to the
improvement of respiratory disturbance during sleep.

This paper reports a clinical trial of the mandibular advancement device (MAD) for the
conservative treatment of OSAS. In this case, the MAD moved the mandible to an anteroinferior
position, and advanced the root of the tongue and the soft palate. In addition, middle and inferior
airway space were remarkably increased. It appears that the reduction in the total number of
apneic events and in the apnea-hypopnea index is attributed to the effect of the MAD on the
oropharyngeal structures.

Thus, the MAD may be an effective therapeutic alternative in patients with OSAS, and dentists
could contribute to the management of OSAS patients.
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Fig. 1. The procedure of making mandibular
advancement device (MAD)
A : Trimming the working model and
relief the undercut portion with “Fine
solder”
B : “Bioster®” the thermo-pressing machine
C : Pressed “Dura Soft® on the working
model
D : General view of the MAD used in this
study
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KBOBTEBEEET 505, BIEDHE
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kAR OTIER L /e MAD 28 L, EX
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5 7REIC & 0 MEIREEIERERE &2 X
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Fig. 2 iKBIEERRHOBERER & OREN
EEART, ML 5F LW THHORBREME
» oitc, Overjet (329.8mm, overbite (34.0mnT
»0, ETFTHEE—REEOXKBEFIE Angle
classI Tdh » 12, FBIEBEFI 9122 R O R mmEAHS
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Cephalometric measurements Mean+S.D.  Patient

Angular measurements  (degrees)

SNA 81.8+3.1 79.9
SNB 78.6 +3.1 72.9
ANB 32+27 7.0
Mandibular plane angle 263+6.3 33.6
Gonial angle 1194+ 5.8 124.8
Ul to SN 103.1£5.5 1144
L1 to Mandibular plane 94.7+7.2 104.1

Linear measurements (mm)

N-Me 136.1 + 5.68 137.6
N-ANS 60.0 £ 2.62 60.4
ANS-Me 772 £4.47 81.5
N-S 71.9 +2.58 70.2
A'-Ptm' 51.0+2.62 484
Gn-Cd 128.5 +4.39 1174
— : Pog'-Go 82.1+3.76 724
_____ g?élues tV Cd-Go 69.6 + 4.89 62.5

(standard : by Sakamoto)

Fig. 3. The results of the analysis of lateral roentgenographic cephalogram at the first examination
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Fig. 4. Intraoral photographs of a patient
wearing the MAD

Fig. 5. Lateral roentgenographic cephalograms
without and with the MAD in place
A : Without the MAD
B : With the MAD

AEREL TV,

ARERS TERADRBHEIATH B T L E2ERE
L, MAD %Z#f L TREROBEERA S 7o &K
FEW T3 FEEEALEF D overbite 1.5mm&k 3.5
mnZE - L, overjet #9 2 nmDIEERD 75 WRITH AL
& Ltco MAD 2355 L ERERD» O BRI
Wensgicrs v, REIRFFOIEE L <RD LT,
7z, BRBOMHBEOTBRREIFA L -7
(Fig. 4)o

MAD &1 0[RS X SRR EE» ST
SEEDHI FAICBEIL, Zhicfl-> TERT L
BRIOEHSHI T 5 B8 L CREEESIER S v
CENMERTEL (Fig. 5). (AIFEEAM X8R
WEBEAZHW Lowe 5?8 X U Liu 52D H
ICHE LTI E MAD 5O FSERR
ZEHRAIL 72 & 25 (Fig. 6), MAD OZEFICpE
W % TRERRE (SPAS) 133.0mmd> & 7.0mm 14

Fig. 6. Anatomic points and reference line used
for the measurement of the width of
upper airway
@OUPW-PNS : The width of upper airway
along parallel line to Go-B plane through
PNS
@SPAS (superior posterior airway space)
: The width of upper airway behind soft
palate along parallel line to Go-B plane
through the mid point of soft palate
®MAS (middle airway space) : The width
of upper airway along parallel line to
Go - B plane through P
@IAS (inferior airway space) : The width
of upper airway along Go-B plane
®LPW-V : The width of upper airway
along parallel line to Go-B plane through
Eb
Abbreviations PNS=posterior nasal
spine ; P=palate point (the most inferior
tip of the soft palate) ; Eb=base of
epiglottis (the deepest point of the
epiglottis)

fn, dEEERE (MAS) (& 1.5mmA 510.0mm~3E
hn, TFUHEERE (TIAS) 1£0.5mmA> 5 11.0mm~3EH0,
% 7o T IREHEEE & IREEEREIRE] LPW-V) &
11.0mn%> 5 16.0mm~¥EMM L TH 0, FFic A
fe & TIHEERE DB S M I KA S hic
(Table 1, Fig. 7)o

BRI MAD &3 6 HRICHERKE

REY 75 7HREZITV, MAD ZERORE
FROR SR, ARMEIPIREIR, SIFRERKTEEK

(apnea-hypopnea index: AHI= 1 B5fE12472 0
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: Without the MAD
: With the MAD

Fig. 7. Superimposition of lateral cephalometric
radiographs without and with the MAD
in place

DR & ERKE S EED, BHIRME
FEIFNEE (Sa0,) DE(EMOELE, HEEL
DR & U nCPAP {5 b O RISE(#E & Lk L
720 nCPAP {ERERF DRIFE B IC i3 KIE 75 W5,
MAD & 1T & » THRAMEMEIRESRY, FRMErEL[a
MBI AHIBELIHBOL, £/, Sa0, 0
RABME 3 T0% 2 587% & <[E18 L 72 (Table
2)o

RBFUBAIELIDLANEBLBER

nCPAP % HEIRFEFICERA L T3, MAD i3F
WKAMERHSER L T 30581 ki <,
SABAENTE 7S EDBRWERA D S is W\,

% %

B AR By M 'R R fE 1& Bf (sleep apnea
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I DE T2 & OB MHIERESD THE S
NITERBETH 5, SAS DIETLW I 1ZRE
BERA Y 75 7RBESVERAR T, K
& PR EB AR DI & b thikRY, FAZERIS

Table 1. Comparison of the width of the upper airway without and
with the MAD in place

Measurement site of the

width of upper airway Without the MAD  With the MAD

@ UPW-PNS (mm) 29.0 30.0
® SPAS (mm) 3.0 7.0
@ MAS (mm) 1.5 10.0
@ 1AS (mm) 0.5 11.0
@ LPW-V (mm) 11.0 16.0

L VBEARICAHEI NS, RN T o —F0
X E1LBDIE SAS D% % L 2EAERI D
IR (OSAS) TH B, OSAS OFBICIZIE
D ERUE~OIEIIEE L OEERKRL &
EREE R T 2B O ENRE D 13 h
12, TEAREBR/NTHIER & OSHEmER O
RERIZER S EL BAE 4 5, B L WEFP B AR
ZEIERE L, RIET ZEFRIC XD Sa0, /s
BT L CEREBRIMECHERET & F— v 2%213
(o TNONEELLEAICEENERE, &
IDARRTIE E DIFIRTEIRISROEESE R L, X
RIEDRREFEDbN TV B,

SEIOEFII THBOKBAELL, F 1,
PEEOE#HEEZELTWVWE I &Eh s FSEEE
W DIEMTLENEEb Nz, & SICMBARITD
EEAR R 3 HRSHERREE IC @D » T T 4 5 7
H_ERUEZEF DR MEE R T EHOBERSEL
L, PAERORIFR L5 LTz &n
HEIN 3B,

OSAS It 4 A lMHEERIOBENEE O
HENBRETHD, £, thoFEEHEKLT
AT 2E2BADIEVENSFEEET S
fed, H2ENC b DFRESER I TV 3,
199541 ASDS (American sleep disorders
association)® 3, OSAS ¥ & U KEETE
8% (upper airway resistant syndrome :
UARS) DOBEHICXIT 5 OFEREE O ICES
TEHARNIA v E2FTEDTVWS, Thick b
&, OEFEREEOHERICH T » TIRERIILET
HANETH B E LIz LT, UARS BEPKEHE
Dav o=, H5WIHBAGLIC K EERIC
& o TIERPSHE LS VWEEOD OSAS 21
BROBEAZRESE—BRTHLEL TS, X



42 SURESR, hEE 0RO M, E OBE— EF B HL ol =W BT

Table 2. Measurements of polysomnographic variables from the initial overnight sleep study,
with the nCPAP and with the MAD in place

Polysomnographic variables Initial nCPAP MAD
Total time of apneic events (sec) 1492 285 414
Total number of apneic events (times) 98 20 27
Apnea-hypopnea index (AHI) (timeshr) 11.5 2.5 34
Lowest arterial oxygen saturation (SaOz) (%) 70 91 87

SiIcH4 N34 vidthEE, BEEDOSASE
ZI213 nCPAP 2 H 3 5X& T, nCPAPOD
FHICHA SN, HE2VEFEHTRVES
KO WTOERNEBOHEBAEZKRETTXETH S
EHEL TV B,

LEEE S HHEA L MAD 13, OENTE
BEFTHOR—Z 7L — + 2FEET 3 - DM
RETERIEEZE LGV, BajEtRiiE % H
WTAN—27 L — b EERIT 2 DG WHERF S
2B L, £2HOmERES T Lick->THED
A EREOEER/NBRICED 5 T &
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LTEETHBEEZS5ND (Table 2),
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Blicxtd 2 ERIHIEREIEN TH > EELD
ns,

—7%, BELEICBIL T Furguson 5”3,
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CHELTWVWD, £, BEICXBEITEHIV
THOBEEICE > THHRHLI LOBEICFED
St LTV B, biko#HEohT, Wk
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AR LEABEEE TINSDEWERIIED T
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