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ORIGINAL ARTICLE

F1190:2019.2.18 A :2019.3.30 AMEEL : 2019.4.10

Biodentinedt 52| %l, S2fA010| 2 -
255k, 2841z 23t v A

ABS TRAC T

Comparison of water sorption / solubility of Biodentine, composite resin and glass
ionomer cement

Department of Conservative Dentistry, School of Dentistry, Chosun University , Gwang-ju, Korea
Ui-Jung Lee, Jung-Min Hong, Jeong-Bum Min*

Objectives: This study aimed to measure the water sorption / solubility of Biodentine, composite resin and glass ionomer
cement. Materials and Methods: The materials used in this study were Biodentine(BD), Filtek Z250(FZ) and Ketac Molar(KM).
Twenty disc-shaped specimens of each material were prepared of 6mm diameter and 1mm thickness. All specimens were
desiccated for 24 hours and weighed(m1). After then, They were immersed in distilled water and stored at 37°C. 1 week later,
They were washed with running water, wiped with absorbent paper and weighed(m2). Finally, They were dried for 24 hours and
weighed(m3). Water sorption and solubility, net water uptake were calculated. Results: KM and BD showed high water sorption
than FZ(P<0.05). KM and BD exhibited similar water sorption(P<0.05). BD exhibited high solubility than KM(P=0.012). BD
exhibited high net water uptake than FZ(P=0.008). Conclusion: Biodentine showed higher water sorption, solubility and net water
uptake than Filtek Z250 and Ketac Molar. Within limitation of this study, it is not recommended to use Biodentine for permanent
restoration.

Key words : Water sorption; Water solubility; Biodentine; Permanent restoration

Correspondence to Jeong-Bum Min, DDS, PhD.

Professor, Dept. of Conservative Dentistry, Chosun University School of Dentistry, 303 Pilmun—-daero,
Dong-gu, Gwang-ju, Korea 501-759

TEL, +82-62-220-3840; FAX, +82-62-223-9064; E-mail, minjo@chosun.ac.kr

*This study was supported by research fund from Chosun university dental hospital in the year of 2019.
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254 (Long—term impermeability), A+,
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Az o] Fret 557, &8l 542 Sas Axrt
Hoh ol flofl E XY =5, =89 E
=75 Biodentine™ =22 ofo]erm, X
ek 22 ofoleler 7HY| E54, E8oi%Tt
AFEATP?. 121} Biodentiney} £33t #]77to]
=5, 8ozl gt By Ao HixZ]|
Sty

I3 B2 Biodentine® E¢ A, YA
ofo| LMol EF4, E8EE Hlwst] P+
T-EA|2A] Biodentine®] 7+sd= EHZIo He1l gick

o] Agol FEIIL ‘Biodentined} E3+ HA,

Fefj2otole e Atolof= =F4et 28d=Y]
Aol7k et olet.

IL A= 3

1. AT HEE

o] Algof| AR5 Al 5= Biodentine(Septodont, Saint—
Maur—des—Fosses, France ; BD), Filtek Z250(3M ESPE,
St. Paul, USA ; FZ) 1211 Ketac Molar(3M ESPE, St.
Paul, USA ; KM)7} ARE=[GIEh BD2 Az AL5o]
gigloH, FZoF KM A3 M5 ARSI 24719
A& calcium silicate 7159 A=, et 2171, AE220
glass ionomero|™ AE-2 Table 1] QoF=o] it
Z1Zko) A=z v 23 FH o] FA Immet 27 6mme]
FE ARgSto] ZE2E Al 20704 Al2tstedt. BD2t
KMZ A=A} 2 d = A2tetal o, FZe 2827+9
S 2027t 35871 (B&Lites, B&L Biotech, Wonju,
Korea)?] HE RIEB00mW/cm2)S ARgd}o]

Faetksi,

2. 25 20l

£ AJH-L International Standard Organization (ISO)
4049 ol w2t Fefo] ofFolq ofFo &3]
AZE Alstsith olE flof Aed=EEHE(Model
2522C-10, Welch, USAYE Atgste] 24A17F &<t
AZAZ F 0.00Img ASEE Hole AR &
(Ohaus Analytical Plus ; Ohaus Corporation, USA)=
ARgSt] BAE SASITHmD. 4 Fofl AlHE
90mm HZ Petri dish(Sterilin Ltd, Aberbargoed, UL)]|
Y1 37C S5R5E "ot 1597 BHsigl. ol
SHTE Aojd & F5AE o]gsto] Hot Uz

2AE ZA5ttmD. YHBLE ol §5to] AR

BT Sl0l0vheE ‘HeRs frounuspolg .
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e RN & FAE SA6IITHm3). & &
(Water sorption ; WS)} = -85l & (Water solubility ; SL)
+ U 34 (D QF ol8ste] 2442 Ateqlnt. v
+ A 2 omgith & E57F(Net water

uptake)}> =50 28l ghe Hste] ARSI

m2—m3
v
ml—m3
—v

I8 (1) wug/mm®)=

@ SL(ug/mm?)=

-2 SPSS(version 18.0.0, SPSS, Chicago IL)E
ol-gsto] FAA & ZEA5I3 0™ o] 2 0.05%

o} ZF 7 284 ]l E one-way ANOVA
tests 0851312 Tukey HSD post hoc test= ARF-
A= AlR¥sIolnh & 8ot & =8 Hlie
Kruskal wallis test= £-415}91.2™, Mann whitney U test
@} bonferroni correction post hoc testz AFHA-S
A,

I A2+

KM, BD, FZ9] &35 Bt 28] g2

Table 1. Composition of the materials used in current investigation.

Table 201 82F=|%ich KM} BDE FZREH fo4 o=
=2 2575 UEHIATHp0.05). KM¥} BD+=
oA 0 & vt B84 7HTHPL0.05).

KM, BD, FZ9] 2-8dx=e} +2g5ae] Byt
EFHA} 7R or2a} ZkcH(Table3 and Table 4). BD+=
KMETHFojH 02 =2 Z-8a1=E 7FA] 1(P=0.012),
FZHth foldor &2 &E853ds 7Hit
(P=0.008). “12v} FZ&F KMZte] E-8alieet <&
TS YA Atol7t EASkA] akek(P=0.074,
P=0.063). T3, FZ} BD7He] E-gall ol A= 243l
ol 7F ZAIGHA ko™ (P=0.057), KM} BDZHE]
TEETFONA FAQ1 ALl 7t glgTHP=0.039).

IV. 9+ 1%

17 A} BDO| B84 41.68ug/mm’2 FZ.2] 14.36
ug/mm’ErH-F0 4 0 2 =0 2ks H et} T3FBDO] &
Bl = 20.64ug/mm’E KM2] -1.55ug/mm’ 2} &
Ao R =2 7S KN, EFTFOINT 62328/
mm’E FZET 40 & & 712 UEUSIt) o=
A ‘Biodentined} 53} &%, SEfioo] @ lH Afo]ofli=

=57t =8l Aot ok ek AR HaE 714

Material Manufacturer

Composition

Liquid

Water, copolymer of acrylic acid-maleic acid,
tartaric acid

Ketac Molar 3M ESPE, USA
Powder

Oxide glass chemecals (non—fibrous), copolymer
of acrylic acid—-maleic acid, dichlorodimethylsilane
reaction product with silica

Filtek 2250 3M ESPE, USA

Bis—GMA, UDMA, bis—EMA, zirconia/silica filler

Liquid

Calcium chloride, water-reducing agent

Biodentine Septodont, France
Powder

Tricalcium silicate, dicalcium silicate, calcium
carbonate, calcium oxide, zirconium oxide
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=3It
See1o] BEAES BENEE AT ThE P
ol A= Filtek 725090] Y5d & E-&=7 17.3ug/mn’,
E55%0] Loug/mm’2 BUE| TP, o] gk 2 =170
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Table 2. The mean and standard deviations of water sorption(ug/mm?®).
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HEZ0] FafAolo] 2119} Biodentinel] B84

TSRS QTG T =B 1 o] s ot
& 2 A BT, AEA Fefok] @ien]
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O AZX T ESS L= T997ug/mm’, S8 == -20.19
ug/mm’'E BUEGIOW AJHE HRA7)2] g2 Bio-
dentine®] B4 122.07ug/mm?’, -85 154.83
ug/mm’ 22 HE| Gt} o] = AoA ARG AlHo]
& Aol A AR A E T FA| A2t o] ZHFA] =
STt E8olEgto] SR o= Holm kg 2¢
Ale 2 =2} B

SAAE gt B7HA] 1SO HEzol ofshd &0 1
T A PE o, B0 5582 40(ug/mm)o U]
ORI -8/ 7.5(ug/mm’) o] Hofof Tl 2 At

Materials Water sorption
Filtek Z250 14.36 (7.13)a

Ketac Molar 39.59 (14.28)b
Biodentine 41.68 (14.84)b

Superscript notation with dissimilar across rows indicates statistically significant difference (P € 0.05).

Table 3. The mean and standard deviations of water solubility(ug/mm?).

Materials Water solubility
FiltekTM 7250 0.16 (38.44)
KetacTM Molar -1.55 (23.79)a,
BiodentineTM 20.64 (48.28)b

Superscript notation with dissimilar across rows indicates statistically significant difference (P  0.05).

Table 4. The mean and standard deviations net water uptake(ug/mm®).

Materials Net water uptake
Filtek Z250 23.52 (39.48)a
Ketac Molar 38.04 (30.32)
Biodentine 62.32 (50.91)b

Superscript notation with dissimilar across rows indicates statistically significant difference (P € 0.05).
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: Management of complications of oral appliance therapy for snoring and obstructive
sleep apnea

Department of Oral Medicine,
Seoul National University Dental Hospital,
Jung-Hwan Jo, D.D.S., Ph.D.

Oral appliances therapy is becoming increasingly recognized as a successful treatment for snoring and obstructive sleep
apnea(OSA). Compared with continuous positive airway pressure(CPAP), the gold standard therapy for OSA, oral appliance
therapy are less efficacious for severe OSA but are more acceptable and tolerable for patients, which in turn, may lead to a
comparable level of therapeutic effectiveness. Nevertheless, the various side effects of oral appliance therapy, such as, increased
salivation or dryness, pain or discomfort in the teeth or gums, occlusal discomfort in the morning, temporomandibular disorders,
dental and occlusal changes may cause discontinuation of treatment or changes in treatment plan.

Therefore, oral appliance therapy should be provided by a qualified dentist who can evaluate oral tissues, occlusion, and
temporomandibular joints, and prevent and manage the possible side effects.

Key words : Snoring, Obstructive sleep apnea (OSA), Oral appliance, Complications, Occlusal changes, Dental
changes, Temporomandibular disorders
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I. A% SfFerd] -z, A A IH 9 AmndxE T 4
WNQ1e] S8 Aol whet AHsHA A w ofof

FEole} FRTOEZFL H| WA 53t AT FA gttt S0l vt B A, 4 AAQ] 7,
(sleep related breathing disorders) 24, TjF-£9] =, A &5 So] AgLato] Wtz AR
FZole S71A] A7Het QIFH-9] O] 1 X EE0] 4= QA ofeh Zhe- HiH o 7 JAEA] o= S5
ZlEste] A7 HARith TRt Q10 HhEAQ o] FHFLFFoME AEH T=FHL 7]
R T ebduo] ofs) 7|7t $ds] uhe (continuous positive airway pressure, CPAP), 773U %]
3717 Hg2 A Eoks AS olE HAA AqY $& 5o A=m Yol avtdolct, 2454
TS5 Z(obstructive sleep apnea)o]2faL Ik o= 7|9kt SEVIE ol2HorE H4d4H
FHol AW Ataxel: gag doA, P Reggol s anAdl Am wHoz dwA
=3, 7198 A, A &4 7Y wAE UOL}, AA| ARA] Bty FARE 5o8 AmE
do7)|al olof wE wFAL {dSTE AFSY SHote A7 gk 23l wE" gyl
AoHE 7P 2Tl 4 Qlok TR B 2HS AL oF 60%0] o] 2Tkl BAE|Y 9low, Hro
HeftomA 7 B AR A% & B SA4L 7 Aole 17% Tl A& E it
ofvzt 4o d& Holmgd, AVHoRE g, F8 Bago R A% 9 v Axzte]
HESoIW 1@UY 2 AETA dehe) HAE 50% oVFe= 7hg Weka, 11 ¢f HEA, FE,

Il
o;
=

2T 5 e} 71 ASAAA BAE of e,

FZo|ot wiafd T EEe] AeHoRE T

2
a5 Wel 247 Aw, TEYA AR, RN 58/AR] GBS BA FoAU Aol Brs
Az Sol ARHE 7 Ause FA40 AR, SRS o2 e A 2o] Task,
B 1. 74U HX| X=2E 5Hok= 01}
SH0|R HiE
Mol AES 449
S &3 36.0
CIE X|Z AIZHCPAP 3) 23.6
ATl 20.2
ALE0] MX|0kS 18.0
55 15.7
X|2x|2 15.7
W3/E Hst 12.4
XM 24| 7.9
HEUYS Sot S4As) 7.9
HMSES 5.6
okt 5.6
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Y PHFOES
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Fzo] ¥ HHfAH FHFLFFO Ame F=  FHohs AlRIEC] HuHY oled], 1 T olfiEe
ASEE AW A AT AR (oft palatal  AFEA] B AR, AT, Aoht HE-919]
lifter), & A1 *](tongue retaining device), sFetR; Exd AgarRA 5oz Hug QthE 1),
=] AA](mandibular advancement device, MAD) 5 oA e Y84S ES| FZol 9 maA

A 3FFE W o] F A AFEA=

AT RS AGNA FFolS AR AN g7 TA7FsT S TRl ols
it 9o, Yaewn e sz aupyt Ay, AUty Wefsks TS AASLA} g ol
FEE Uttt Bugow olg) Ul Apggn  AAl ok AU AR A= ARk}
917 ot & A= o9te olgsle] gz AR T, UFEE Eo] £ Fopol 9lof
AN A2 DRI BAR o) ojgzr AT RS Shalo] ok, gSHo R
A48 BmEzgosz olf Zz mxo sy  Tugdl BAES A SHATIE g 1
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AA Hammond 5(2007)2 B+t 2570€2] 774U
A Az & $A9AH(-0.3mm) E +Hm7H(-0.2mm)
9] 4ot sletaA| R o] Aol E(0.5mm)yE Hsi
Battagal 5(2005) B 3.699 2= & FZnjf
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Almeida 5(2006) T4+ 7349 g & FXH
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(-13mm) @ SEIC-1mm)e] 4AS BANA0E oo T4 A Az F 2d BHE F 50%
9, Plska SQOOE 1190 A717 32 A7olA ool BAelN AR BFREY ax A%
FAYA-L9mm) B SBUAC-23mme] FAE AR DFPEH F AAS BARAGH,

RIS, A9 PAlolt £UA9 AHL BMI  olslw stergwztel 371, otw Zole] F7} 5

Surh FA9 ARG sete] AelFol  HaR FAMSPEHTH v} 9lovk o} SIS sl
TS Zr FREHIY 2, 2 ). U gost, A2 AekEAse faE Aol
TAEY A7 st Ueda 500092 59 Q1

N(E) X|=7|7t 21t
AXITTH(~ ol ADHT|7H(- o ZtA
Hammond et al(2007)"” 45 257 FHIPHCO.3 mm) 5 +BIPHC0.2 mm)e| 2424

SIUTX|EO| HH0|S(0.5 mm)
Battagal et al(2005)™¥ 30 3.64 ZEIH(-0.4 mm) Y $HO7H(-0.5 mm)Q| Zta
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19) 2|
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Almeida et al(2006)'* 71 7.3d HARIZE(-4.1°)9 L4
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Pilska et al(2014)'® 77 11.14 2XITH(-1.9 mm) L SHITH(-2.3 mm)2| Z4
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tima (year) tirne (year)

A AIPRe) gt B : 2R bzt

T2 2, A |7H UL BX| X|2A| WBHHS}QRAHO

274 | T4tRITIOIAFREIX| H57H K53 2019




2l oxl Ul

H
1o,
fru
N
r\l
£,
o,
:11‘

ol
el
.
nj
)
o2
R
o
i)
R

2 852 o H

o,
H1
o
rE
ol
s
inj
K
H1
E
)
o
>~
aln
rlo
o
i
i~
&N

3) 789 45

ol wghHe} 3 T A Hgt HrE njY| S5l =
dAso] Al=d HE 9tk Marklund (2006)+= 5.4d7F
TS 77 PHEsto] ol2fgt WSt 9 240 Hgks
& 5 Q= A EAS Balstgl=t], 85747t
A2 =(Gmm), 977 24-503mm) 48 5719
HIE AA((Imm) WERTE B3F AGHAE AR
gt Hdotad A E AR AAE AR
SiApeet F2Rgo] Aol Ak B otgley, Eat
Minagi 5(2018)2 “elz|opt A&4-5, A&7|7t
A3 ARg8IRet steto] MY olFHe] Wers

.

ol
¢

o

—_—

SR gt AAADE, A7) 22
AEA) o} mejefoksickn A o e,

2
et Ao A W AR Ao E QIgh
FARG-S oldst7| ol HEEA] 94120 & TajE]ofof
Shi= ARtk vl=o] 4-H5te](American Academy of
Sleep Medicine, AASM)®} Z]1t=HEFS] (American
Academy of Dental Sleep Medicine, AADSM)= Z|2]

A AL AR Al s e oR
ARk, S/l whet Aolsds 242 4 e
T3 A AmE T 2 Fasskal P,
A= B Zobg wfekaL, FF FARIE wtdsHA
2o 4 J=S HEe I FRES AR
Q7IAAJEAE ARGA FRAR] 29SS
% 9lom& bite and boil FEl2] FX7} ol Six}
%HEd AAE AFeL, Sl Wt shete
Agolde 24T o A== 2 piece AIE AlAISh=
Zlo] wret2]sieh

AW RS A F wrHoRE gl
w7k 748 4 glow, Xoht olg el o
2R 550 9 4 Yk slehe Agow

r
S A U
=)

oY [

2
1w
OE‘; o
e
5
S,
~
O
>
L,
S~
o.
)
[
2
H
)

Bl 1T
o

YA, $H,
AHEANATY, Zol5, e B Ao

s, BAHoEA TF, TR He,

of) Bl 2|o}o] 58 1 A 5L A

Ir

7

N

re b
oY o

]

>,

>,
lo

ul

371 R B
AASM} AADSM2 773 2] ARGA] AT &
e Aot B et skl A8 F0)7] ffsf RI=A]

CHBHR ZHOIARESIX| HiE7H HI5S 2019 | 275

vl & [02E m

o
Frif¥

Bl
S OoHY

fef & 8fva IVEIY [ iz o2



—_Korean Dental Association

Oly

od7ts et S

Sed ATt F7AA | e & s WPt AR A A e Aradpt
sk e, AW AA AmE AT 0 fAEE AodA stete] diolsESs SolE et
1Mo Wdste] &kl AHiE Wrlske A2 St stete] AelEie] IUMEeS Am ave
7 B9 A= aE ol Helle BasHAe, IR FA8-e] TS AR AA7] whEelt
EEAn FA8E Eole dHolk FEgAolth T 8xe] AsfQle] WA sete] AwolEEe
gl FAE 2t 5 A 157d Foll A Ao Bkste] 245171 Hsll 7ol AL
T S Aok Aol Hit W, A wAE AHd WA AARE ol8sl shete] Adeleide
B7Y, stere] Aol ofgt HwEe FF5d  2ASkE AmTE oY O 9o AF ARbE
wehde} 57 & AARIL ol -7 | By Foly &% IREt ARSI ek 710E el

o R ARgOlE ¢ 3-67dntdt wete] =wRte] gekd o]fof FA| AMge T

PEREEES

A2 2ol @3 BRgelt gnaEd 5L
opI 4 qlovt, Epl UehbAlL ghect et
A7) 24 5 A|4A 0 o] SRl witel

B 4, U SR AIGA 5180 22f?

AESEAY, morning occlusal guide®] ARg-oJL o

oo AWk ok, HE =8 sf2e

B 2satoly 2AE 5= AIE

o
o=

A
T X

o2 XEgste] WA M5 Harge] pelol of
GRinofste] ARkl thew ge o

s M AE i
ETEI0) - 20K, 28E, 2|01
o J|AIS B2 I « MHH0|=2F ZFA

714 H=HY « 7|AS E{TEO|LF KAL) EX 1 HY0ISE 2t
. X‘Ix":" otE o+ A= =TVl do = .X}-KPAPI-7"_J|\_

. ST0| QTR AH3| 2uo0| 512

BNESSI=RESEES - YR ZYRE2 518
. RS - Y19 WErEd &

oK SHt
« EfO#SIH|TiCt

= 271M31d

. X « GI2f = ZX0f &40] ZHEX| 22717 - HX|2 A 2O

il - UM ALE
- of, X2 1=

e " :
uEAs LIS WA L0 Zepspy | IS B =S, gum chewing
. WEIREH3} o™ AT —otl 2H Ml EIRFA|ZE ZEA, MEI0|S2F ZEA

AT  2H/REMPH7L BAE AT o e e e

- /AN 24 ot = 201 s morning occlusal guide At

Z10F 745101 15 - SRR ZHOISBEEE)0| HE - ~ 1o emiL =Lorx .
- ot X2} X2 ZH0|S sl=7p HR|Q HOAUMX|Q| =Ht GIAR|2| HHO| relief F0]
« X7t53 st = « SIXtO| WM [t WEHHSLI} favorable changed 4 US
X|Ote| &4 . = < - -
. i|0t/*OE§ e X0t S2 529 20| HEEE=IPR |- MR XY = YH WY

= . Z|0F=EO HEAHBH= o % pS

. ilol'%gE X|0 o.u.E7|' EC')igﬂn_j 7 XIO"J_,_J J_lE;I
X |27 i .
i RS s TEESTP

;illﬂgoﬂ i3t sl HAHZ R0 Leix| BE30] U=7F? « HX| 2|, HY E= THHE
. -?LEHW - s TEHNLL 2012 SO = TUAIGH| - SOIZ 2ASHRoH M2 7R AT FAH ™A HEA

i xoh=71?
- S0t

276 | thStx[OIAREIR| K57 K5Z 2019




—E

1. Nieto FJ, Young TB, Lind BK; et al. Association of sleep—disordered
breathing, sleep apnea, and hypertension in a large community—
based study. Sleep Heart Health Study. JAMA 2000;283:1829-36.

2.Grunstein, RR. Sleep-related breathing disorders. 5. Nasal
continuous positive airway pressure treatment for obstructive sleep
apnoea. Thorax 1995; 50:1106-13.

3. Nino-Murcia G, McCann CC, Bliwise DL, et al. Compliance and side
effects in sleep apnea patients treated with nasal continuous
positive airway pressure. West J Med 1989;150:165-9.

4. Chan AS, Lee RW, Cistulli PA. Dental appliance treatment for
obstructive sleep apnea. Chest 2007;132:693-9.

5.Chan AS, Lee RW, Cistulli PA. Non-positive airway pressure
modalities: mandibular advancement devices/positional therapy.
Proc Am Thorac Soc 2008;5:179-84.

6.Padma A, Ramakrishnan N, Narayanan V. Management of
obstructive sleep apnea: A dental perspective. Indian J Dent Res
2007;18:201-9.

W, SR el R 4 Gl 49
o ACIOF 4 A B A 34
RG-S ol YA A4 02 Bsle] A
A o3, HAEL oy

19

S = SLARE,
gk, ol ATelxje] ot ) A Amo] A=
avlel WEEE ko 4mols Hop] 9l
Azelrte] dste stus] sha, FIHomE
ZwAe] RS A%e 2047 de Fad
3-8 3 Aolct,

= > N

7. Aimeida FR, Lowe AA, Tsuiki S, et al. Long-term compliance and
side effects of oral appliances used for the treatment of snoring and
obstructive sleep apnea syndrome. J Clin Sleep Med 2005;1:143-
52.

8. Hoffstein V. Review of oral appliances for treatment of sleep
disordered breathing. Sleep Breath 2007;11:1-22.

9. Ferguson KA, Cartwright R, Rogers R, Schmidt-Nowara W. Oral
appliances for snoring and obstructive sleep apnea: a review. Sleep
2006;29:244-62.

10. Giannasi LC, Aimeida FR, Magini M, et al. Systematic assessment
of the impact of oral appliance therapy on the temporomandibular
joint during treatment of obstructive sleep apnea: long-term
evaluation. Sleep Breath 2009;13:375-81.

11. Doff MH, Veldhuis SK, Hoekema A, et al. Long-term oral
appliance therapy in obstructive sleep apnea syndrome: a
controlled study on temporomandibular side effects. Clin Oral
Investig 2012;16:689-97.

CHBLRI2tQIAREIX| HI572 K52 2019 | 277

Azl

BT 5 glofo}

[02E m

x
=}

feft 6 Siva [YEIY [ izt lc2E2sky Mik



—_Korean Dental Association

Olry

Oo

i

rot
m

20

#

L E

12. Hammond RJ, Gotsopoulos H, Shen G, Petocz P, Cistulli PA,
Darendeliler MA. A follow-up study of dental and skeletal changes
associated with mandibular advancement splint use in obstructive
sleep apnea. Am J Orthod Dentofac Orthop 2007;132(6):806-14.

13. Battagel JM, Kotecha B. Dental side—effects of mandibular
advancement splint wear in patients who snore. Clin Otolaryngol
2005;30(2):149-56.

14. Aimeida FR, Lowe AA, Sung JO, Tsuiki S, Otsuka R. Long—term
sequellae of oral appliance therapy in obstructive sleep apnea
patients: part 1. cephalometric analysis. Am J Orthod Dentofac
Orthop 2006;129:195-204.

15. Chen H, Lowe AA, de Aimeida FR, Fleetham JA, Wang B. Three—
dimensional computer-assisted study model analysis of long—
term oral appliance wear. Part 2. Side effects of oral appliances.
Am J Orthod Dentofacial Orthop 2008;134:408-17.

16. Pliska BT, Nam H, Chen H, Lowe AA, Aimeida FR. Obstructive
sleep apnea and mandibular advancement splints: occlusal effects
and progression of changes associated with a decade of
treatment. J Clin Sleep Med 2014;10(12):1285-91.

17. Cohen-Levy J, Petelle B, Pinguet J, Limerat E, Fleury
B. Forces created by mandibular advancement
devices in OSAS patients. Sleep Breath
2013;17:781-9.

18. Ueda H, Aimeida FR, Lowe AA, Ruse ND. Changes
in occlusal contact area during oral appliance therapy
assessed on study models. Angle Orthod
2008;78:866-72.

19. Gong X, Zhang J, Zhao Y, Gao X. Long-term
therapeutic efficacy of oral appliances in treatment of

obstructive sleep apnea—hypopnea syndrome. Angle
Orthod 2013;83(4):653-8.

20. Araie T, Okuno K, Minagi HO, Sakai T. Dental and
skeletal changes associated with long—term oral
appliance use for obstructive sleep apnea: a
systematic review and meta—analysis. Sleep Med
Rev 2018;41:161-72.

21. Ghazal A, Jonas |E, Rose EC. Dental side effects of
mandibular advancement appliances— a 2-year
follow—up. J Orofac Orthop 2008;69:437-47.

22. Aimeida FR, Lowe AA, Otsuka R, Fastlicht S, Farbood
M, Tsuiki S. Long—term sequellae of oral appliance
therapy in obstructive sleep apnea patients: part 2.
study model analysis. Am J Orthod Dentofac Orthop

278 | thStx[oIAREIR| K57 K5Z 2019

= [

2006;129:205-13.

23. Marklund M. Predictors of long—term orthodontic side
effects from mandibular advancement devices in
patients with snoring and obstructive sleep apnea.
Am J Orthod Dentofac Orthop 2006;129:214-21.

24. Minagi HO, Okuno K, Nohara K, Sakai T. Predictors of
side effects with long—term oral appliance therapy for
obstructive sleep apnea. J Clin Sleep Med
2018;14:119-25.

25. Ramar K, Dort LC, Katz SG, et al. Clinical practice
guideline for the treatment of obstructive sleep apnea
and snoring with oral appliance therapy: an update for
2015. J Clin Sleep Med 2015;11:773-827.

26.Qt=d, 0|8S, MM IS0|2 HMIS-HESES
SOIN FS5 M0 M2 T2 MX[Q X|2&at Y
StXtol MO 2ot AL CHSHZ LSS K]
1998;23:419-32.

27. Schmidt-Nowara W, Lowe A, Wiegand L, et al. Oral
appliances for the treatment of snoring and
obstructive sleep apnea: a review. Sleep
1995;18:501-10.

28. Okuno K, lkai K, Mastsumura—Ai E, Araie T. Titration
technique using endoscopy for an oral appliance

treatment of obstructive sleep apnea. J Prosthet
Dent 2018;119:350-3.

29. Dieltiens M, Vanderveken OM, Heyning PH, Braem
MJ. Current opinions and clinical practice in the
titration of oral appliances in the treatment of sleep—
disordered breathing. Sleep Med Rev 2012:;16:177-
85.

30. Ishiyama H, Inukai S, Nishiyama A, et al. Effect of
jaw—opening exercise on prevention of TMD pain
associated with oral appliance therapy in OSA
patients: A randomized, double-blind, placebo-
controlled trial. J Prosthodont Res 2017;61:259-67.

31. Cunali PA, Almeida RF, Santos CD, et al. Mandibular
exercises improve mandibular advancement device
therapy for obstructive sleep apnea. Sleep Breath
2011;15:717-27.

32. Sheat RD, Schell TG, Blanton AO, et al. Management
of side effects of oral appliance therapy for sleep—
disordered breathing. J Dent Sleep 2017;4:111-25.




Korean Dental Association

ey

i

#

rok
Jm

38

..............................................................................................................................................

Surgical treatment for the obstructive sleep apnea : A review

Department of Oral and Maxillofacial Surgery, School of Dentistry, Kyung Hee University
Weon Jae Kim, Yong Dae Kwon

Obstructive sleep apnea syndrome (OSAS) is characterized by obstructive events of the upper airway (UAW) during sleep, which
can be associated with clinical signs and symptoms such as snoring, excessive daytime sleepiness, impaired memory, and fatigue.
VIt is associated with many problems like psychosocial problems, physiologic alterations in the cardiovascular and respiratory
systems as a result of hypoxia and repeated awakenings during sleep. *’Conservative treatments such as weight loss, sleep
positioning, improvement of sleep hygiene, CPAP and MAD can be performed for the obstructive sleep apnea. However, their
effect for the OSA is limited and differs by patient’s individual properties. Accordingly, surgical reconstructions of the upper
airway must be carried out for the treatment of OSA.

Key words : obstructive sleep apnea, sleep surgery, OSA surgical treatment, genioglossus advancement,
uvulopalatoplasty, tonsillectomy, HGNS, MMA
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Scale)o] HIZ4E 1 2191 12,0004 4/ 2191 8.0
o2 ZHAgiths A7 AN B Hc,

AstA7d A= (Inspire, Maple Grove, MN, USA)->
stimulation cuff electrode, pleural pressure sensing lead,
implantable pulse generator® 4 F}.
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: Treatment of Snoring and Obstructive Sleep Apnea
with Oral Appliance

Department of Dentistry and Oral medicine
School of Medicine, Catholic University of Daegu,
Ji Rak Kim, DDS, MSD

Sleep-disordered breathing (SDB) is defined as a disturbed breathing during sleep caused by repetitive upper airway collapse.
Complete collapse causes a cessation of breathing, known as obstructive sleep apnea (OSA) and snoring can arise from partial
collapse. Undiagnosed and untreated OSA means recurrent intermittent hypoxemia and leads to a variety of cardiovascular
disorders, disturbed neurocognition, and excessive daytime sleepiness. Various behavioral modalities have been suggested for
treating snoring and sleep apnea including changing the sleep position, avoiding alcohol, and weight loss. Until now continuous
positive airway pressure (CPAP) therapy is one of effective treatment for patients with OSA, but its discomfort causes less
tolerance and compliance. Therefore, clinical effectiveness and convenience for oral appliance have emerged and the role of
dentists has become more important in the management of OSA.

Key words : Snoring, Obstructive sleep apnea, Oral appliance, Dentist
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