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A ZAor @we ofdelsdA AME HaL
shom 1 Apgol Ak F7b sk FAlolth

M A e dde] geAdem ofed Joemm 7 U Y
Hakdel wlel] AEje] F#o] ¥ &o]slm(Skjorland, 1973), ol#lg A€ <]
FAL 7 FAeE T4 &2 4TS 7AA Hel, Aof ¢4 B
Holsts AT (Streptococcus mutans)®] F-#27 S-S 91¢ ¥WS

A-gsth= AF7F 9t} (Bickel and Geering, 1982).
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de aggAdAMtel el #FE Fste 9@ Al cysteine, cystine,
methionines°] Fu&o] FH7F FEEE Aoz d#HA  Jdom(Apfel,
1954; Loesche and Kazor, 2002; Tonzetich, 1977; o]&<, 2010),
THAAAYHE Ul BAASS 737 22 AaaAlel dve Aol
He A, Al A48 W FFH7F SUHESE ¢ 4 v (Tonzetich,
1977).
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Aot AR Fzel 9
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i

o}
5 7AA (Organoleptic test score) (Rosenberg and McCulloch, 1992)0]
Row 7|5 AREshe WHeEE 4 Wl I Ss e = (VES: volatile
sulfur compounds)®! &3} (hydrogen sulfide, H2S), wEuw =3¢

(methyl mercaptan, CH3SH), 33}t]d el (dimethyl sulfide, (CH3)2S) Z}2}9]

=
S5

il

=3} Gas chromatography (GC)& Al %<1 Oralchroma™

il

g

o

(Abilit corp., Osaka City, Japan)9} EH&3stEo F=

Ay

I
THFE A2 2 ogled FHe #5F9 ARE AAREA deE
7335+ Halimeter® (Interscan Corp., Chatsworth, CA), BB checker™
(Plustech Corp., Seoul) 5©°] 2

o83t &F F9 TH o AxE gy wujd B4 7 9o (Koshimune
et al., 2003), B¢ A 2H-go] A9 HA 3 Ao dvk= A dey
el AR eltt (Apfel, 1954; Lenander-Lumikari and Loimaranta, 2000;
st 3}, 2012).
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Akt (Lactobacilli sp.) & ABAH o=z wjgste] 1 4
S48 YHE AREE 1ol A E(Dentocult SM®, Dentocult LB®)7F

gom, 7 olee EAGESAR] PHE o8, vFAA Tl G FE
34 (Monoclonal antibody)E ©]&3dt= We]l A7) ¥t (Jensen and

Bratthall, 1989; Matsumoto et al., 2006; A% et al., 2010).

Aol B} gttt o8 A7 B H i 9t (Kleinberg, 2002; Kroes
et al., 1999; Takahashi and Nyvad, 2008).
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@ 0.5cc ¥ Y7 & P& 71 ~E Oralchroma™ o #8331 Hydrogen
sulfide(H2S), Methyl mercaptan(CH3SH), Dimethyl sulfide, Volatile

sulfide((CH3)2S) compound 4 *| Z3E ppb @&¢¥Z 7|5 33lth (Figure

2).

Table 2. Oralchroma™ halitiosis threshold of sulfur compounds

3 sheHE % ] (ppb)
H2S 112
CH3SH 26
(CH3)2S 8

Table 3. Sulfur compounds threshold and halitosis criteria

H2S  CH3SH (CH3)2S T3¢ #H7}

(+) (+) (+) TH7F et A =AF
(+) (-) -) TH7F < =AF

(-) (-) ) THE A gl

Figure 1. Oralchroma™ : Taking oral gas in 1ml syringe



Figure 2. Oralchroma™

3) BB checker™

T W BAFES FGH S

o H [e]

v

&

Oralchroma™ ¢} m}z7kA &2 X A2 1 F(T2), 242 1 /4L(T3) Fol=

43 2, & A A o] FHE 545

e
@D BB checker™ 2] OG H

(Figure 4).

@ BB checker™ A

o ARE 715 sy (Figure 3, 4).



Figure 4. BB checker™

Table 4. BB checker™ score and halitosis

=4 A TH ko] #A

0~10 As WAE =7A] &= AT S
10~30 WAE =7)A] &+

30~50 A w7A ek A HAY w3 Hel)
50 o]’ slujstA WA E =71t

60 o] B7F WAl E =71

80 o] HwA =71t} 7he 559 WAE =71t
100 o] 4 et WIS =21t} Sl Sl AbE o] 7)1 #E




@HASA B 288 54
WA Bl Bulge] 4o olzlolst MeA ke AN 1S

gom AF Hola 7 R e gAYdS HAS shdA 123 Sl

E}d-S RolEqtirl Folfeo] Woldls WHoez 583 AAsen o=
AMEAAol 7b¢ vt 28 F Navazesh 59 spitting methodE whgkth

(Navazesh and Christensen, 1982). 71 %, Fo|3] & EHJIL Iml AlHAZ

HEE Al 3 o]l & o] 9 BFAE=Z A4 3t (Navazesh, 1993).
A A= A(TD ZAA7F 77 U gl AEE 13, 1Y€ (T3) ZAE
Fzret A= 18], F 23] SAsEe] v]uskSit).

3)$4 g = =A(Cariview™)

O HA A F 2

&Y
i
ol
e

AR 2 ddzke] AW AHE AH

@ AAT HES k= wgdel Yo 37T, 4843 &<t wiFsi it

© WiF F AASFE 0.2ml(10% =, A=A AADEe] AstsE Bt

71 el wel AR AR ATD, A AR Ul $(T3), F 23]

Aeato] Hlaglr.

10



Figure 5. Cariview™

wiped with a cotton swab

o} 54 E2(Statistical analysis)

A3}
Bt

[c]

A2 SPSS (21.0.0, IBM, Chicago, IL, USA) Z=2 1 HS ALE-

7

o

9] zpolol W3+ Shapiro-Wilk A4 HAE A3 A4t

o &= Paired t-test=

_‘I
2, opdl A9t

e s

Wilcoxon signed sum tests

B AAE AR g (et
stebell wet Zb S8 gko]l Aol A HAAES AAE o, oo gt
AW HE AfAAE T2 Ase FAREA AdsEa, B E S (non-
parametric) A2 Kruskal-WallisA A3 S A A]5FA T}

11



m. 2 3

(D+HH7}
1) B5H/HAH Tolr 7] ¥, Organoleptic assessment)

A AR ATDel W8 15 $(T2) 2 =27k %kt F71eklvk (Table 5,
6).

Table 5. Organoleptic assessment frequency

A A3 A(9) A 17 73 A% 1Y 5(9)
0 10 1 4
1 12 15 13
2 8 11 11
3 1 3 3
4 0 1 0
5 0 0 0
7 31 31 31
Table 6. Organoleptic assessment results
MeanxSD p value
T1 T2 T3 T1-T2 T1-T3 T2-T3
1+£0.856 1.61£0.844 1.42+0.848 0 0.05 0.857

12



2) Oralchroma™

HoSzkel A A& AT 4A A& (12, T3) Ha = 2Aund
A7 o A FUFHA FdES & Advk. B3 FXE FAFsta dAY
Wy el A el & Zfolrp glow EE Wit ghEel HeSol HAI<
112ppbB.th A4 3] Wkt (Table 7, 8, 9).

A= A= Az Fo] Oralchroma™ 7ZF 3} 31eEo| 49 Paired t-testE
AAel] 2 A3 A AR A3 Fo FFHIE w8 UE ApolE HolA %k

t} (table 10).

Table 7. Oralchroma™ - comparison of H2S between appliance wearing

state and removal state among T1, T2, T3

Mean(ppb) SD N

Groupl T1 32.81 39.750 31
T2(=H) 30.26 25.622 31

Group2 T1 32.81 39.750 31
T3(2}) 26.06 22.752 31

Group3 T2(&h) 30.26 25.622 31
T3(2}) 26.06 22.752 31

Group4 T1 32.81 39.750 31
T2(e) 31.66 29.159 31

Group5 T1 32.81 39.750 31
T3(&h) 38.74 52.480 31

Group6 T2(&h) 31.66 29.159 31
T3(&h) 38.74 52.480 31

Group7 T2(2h) 30.26 25.622 31
T3(e) 38.74 52.480 31

Group8 T2(Eh) 31.66 29.159 31
T3(2H) 36.06 22.752 31

13



Table 8. Oralchroma™ - comparison of CH3SH between appliance wearing

state and removal state among T1, T2, T3

Mean(ppb) SD N

Groupl T1 11.48 15.983 31
T2(2}) 7.55 12.795 31

Group2 T1 11.48 15.983 31
T3(2H) 9.26 16.240 31

Group3 T2(2}) 7.55 12.795 31
T3(2) 9.26 16.240 31

Group4 T1 11.48 15.983 31
T2() 8.58 10.847 31

Group5 T1 11.48 15.983 31
T3(&) 10.00 13.349 31

Group6 T2(&h) 8.58 10.847 31
T3(&) 10.00 13.349 31

Group? T2(2H) 7.55 12.795 31
T3(&) 10.00 13.349 31

Group8 T2(&) 8.58 10.847 31
T3(&h) 9.26 16.240 31

14



Table 9. Oralchroma™ - comparison of (CH3)2S between appliance wearing

state and removal state among T1, T2, T3

Mean(ppb) SD N

Groupl T1 5.23 7.374 31
T2(=h) 4.61 7.283 31

Group2 T1 5.23 7.374 31
T3(#h) 4.87 6.776 31

Group3 T2(h) 4.61 7.283 31
T3(=h) 4.87 6.776 31

Group4 T1 5.23 7.374 31
T2(&h) 5.16 6.639 31

Groupb T1 5.23 7.374 31
T3(eh) 4.23 3.594 31

Group6b T2(&h) 5.16 6.639 31
T3(eh) 4.23 3.594 31

Group7 T2(&) 4.61 7.283 31
T3(E) 4.23 3.594 31

Group8 T2(&h) 5.16 6.639 31
T3(=h) 4.87 6.776 31

Table 10. Oralchroma™ - time periodic (T1, T2, T3) measured value (ppv)

Wilcoxon signed sum test (non-parametric tests), *: Paired t-test

MeanxSD p value

T1 T2 T3 T1-T2 TI1-T3 T2-T3

H2S 32.81+39.75 30.26+25.62 26.06+22.70 0.957 0.689 0.505
CH3SH 11.48+15.98 7.556%+12.80 9.26+16.24 0.199 0.195 0.532
(CH3)2S 5.23%£7.37 4.61£7.28 4.87+6.78 0.437 0.851° 0.770
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3) BB checker™
Al Mol A B 30~50 Abole] gl dlgeEleE dAFCl 3 Aol $3

= ®3t. BB checker™ oM = X A& A3t T FF ] Aold F-olA

O

| = Aoz Yet} (Table 11).

Table 11. BB checker™ - time periodic (T1, T2, T3) measured value

Wilcoxon signed sum test (non—-parametric tests), *: Paired t—test

Mean+SD p value

T1 T2 T3 T1-T2 TI1-T3 T2-T3

29.97+£15.20 30.42+15.34 30.94+18.23 0.872" 0.818" 0.894"

@uIAS4 B BHE 53

12
ot

EERNEES

|\

g

rot

A2 g Ang 19§ 4AE AR A

o] Z7}sldtt (p<0.05) (Table 12).

Table 12. Non-stimulated salivary flow rate — time periodic (T'1, T3)
measured value (ml/min).

Wilcoxon signed sum test (non-parametric tests), *: Paired t—test

MeanxSD p value
T1 T3 T1-T3
0.58%0.25 0.79£0.53 0.042"

16



(3)$4 4= SA(Cariview™)

A4 AR Ann 3R A T $ABYE Fagel o8
Pastgon FASAH fo40] gl A0 vhehgtt (Table 13)

Table 13. Cariview™ - Time periodic (T1, T3) measured value

Wilcoxon signed sum test (non—-parametric tests)

MeanxSD p value
T1 T3 T1-T3
52.25x22.14 49.32£18.00 0.548
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V. 2 #

B AFAE Y FA TEALRAN WAL GFES TH, 94
4, velze] WaE Sa Anuslw s

7P Aol Al fErel 43 ol Rtk AU 4o LAl =

g AR As AA AR A 15 5, UkdE 9 F 3
AN IAA 7 ol HA FhethE A7 AUt glem(Babacan et al.,
2011), 2AA AA7E 43 AFEES op|E el dvkar alvt
(Zachrisson, 1976; Zachrisson and Zachrisson, 1972).

ole} Hl=sHA 7 AANME 7 18] AR A A, 15 5, 1€
T oold Wy A FH, A EAE HAE RS Tl AET|E
Skttt

TR A9, AA AANA WAL H8 D 5 denw 4A 47 1
o009 Fol AdE AL A & @ mEe g
Oralchroma™ ¢} BB checker™ & Z743llth A% 54 Al 74 Y

TR F57F A Z TS v A A B A2 YENETY (Table 7, 8,

)

0). mw =AUl AA] fRe guglel FA A Fo
Oralchroma™ ¢} BB checker™ 9 X7} §9o4 IdA =78AY
HAaekx] Fkoerm=z A A 1Y w9t AldE ol AFA =

ofglole] AU A gHo] THe P MAA Ayrh= AL & &

18



QAT thy, A% Wel i WMl WAl Witel okt Fbete

TH 5L FF F ol Al el A s =1kl

ol %= indole, skatole, putrescine,
cadaerine ¥ acetone o] ¥ oz wEHon IAaEgE vl
AZEshe Aol FwA Zus JHEE Ul (Rosenberg and McCulloch,
1992; van den Velde et al., 2007). T3gt 7]& U] A4 Zolol A

A&d AHS APt T xEAFY A(FE padtn FAREE

(6]

S wol e AR Rl = BedS BolA ¥tk AIHF2T et al,,

AHFE Fol7] §3 Heto] Bod Ao=w A7t Hr,

19
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Abstract

Comparison of oral hygiene status of children

before and after removable appliance

Hyoseon MIN, D.D.S.
Department of Dental Science
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(Directed by Professor Hyungjun Choi)

The use of removable appliances in children and adolescents for space
maintaining and orthodontic purposes has been popular and is at
increasing rate. Despite the positive effects of the removable appliances,
there have been some concerns about the possibility of the appliance
providing area of bacterial colonization, increasing bacteria proliferation
leading to dental caries, halitosis and periodontal diseases.

This study aims to evaluate the influence of removable appliance on oral
hygiene through measurement of halitosis, caries activity and non-
stimulated salivary flow on 1 week and 1 month follow ups.

Prior to setting of the removable appliance, a thorough oral hygiene

maintenance instruction was given to the children just as in other non-
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participants. Such efforts have been made to control any other possible
factor that could affect the study.

As a result, halitosis after 1week and 1month did not show statistically
significant difference. Also, the caries activity, known to increase after
wearing of the removable appliance, was proven to be incorrect. On the
other hand, the non-stimulated salivary flow after 1lmonth of wearing
removable appliance has increased with significant difference. This
suggests that the wearing of removable appliance rather helps maintain
favorable oral hygiene. Therefore, when thorough oral hygiene education
and regular oral check-ups are supplemented, the wearing of removable

appliance could be non-influential to halitosis or dental caries.

Key words : removable appliance, halitosis, caries activity, salivary flow
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