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Figure 2. Semilunar shaped red fluorescence is observed at the
distal surface of mandibular right first primary molar
which indicates progression of proximal caries into the
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Fig. 1. Q-ray view is composed of goggle and device which emits visible

blue light.

Fig. 2. Semilunar shaped red fluorescence is observed at the distal
surface of mandibular right first primary molar which indicates
progression of proximal caries into the dentin. The image was captured
with macro lens, SURPASS-i (YuSangtech, Bucheon, South Korea) mounted to

the iPhone (Apple, Cupertino, USA).
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Light-induced Fluorescence-Digital (©]3} QLF-D= =<F) (Inspektor

Research System BV, Amsterdam, The Netherlands)=® 233+ AL 3032 A
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Algstgitt. 7 AARRI] 1 A gl (intraclass  correlation

coefficient) a2 0.920]Q3L, TH 3 0.989] FWATAS #S 5
A= Al Fs T}
2) Z+ AAIHE o] &3 F7X AW $4F9 HU € AA X85 A #F
H A7 9FHE 45 A3 HAE99] vl

AR, Q-ray view, DIAGNOdent, TJXE A ek WAAALE 9] F 4714
HAPH O R F4% AW Huiek 5 AA g7 A #F"E {7 A

o Nzo] WaY Aol v watATH(Figld).

Inclusion criteria
-100 primary molars of children aged 3-9 years old
-No pre-existing restorations or destruction of marginal ridges

Visual . Di.git.al
examination Q-ray view DIAGNOdent periapical
radiography

Grade Grade Grade Grade

0 0 0 0

1 1 1 1

2 2 ’ )

| T T T

-

Compare with the degree of caries progression
observed during the restorative treatment

Fig. 3. Design of the clinical study.
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1. AF ge) AAH 54

% 3279 ool F A 100715 ez st A4E FPssict. o
Tof] #FHolsl ojd@o] F ol 19 (59.4%), oJol= 13 (40.6%) ) glom, o

ol 59 AuEe w34 3/MYEE 94 27172 Hit 5.6 £ 1.34 %),

ol

AT 23E JIHE AT BAae #ExE uad Zti(Table 1. 9l

W

A AT WY A A FEAR A o Gl

Table 1. Distribution of caries lesions involved in the study

Classification of proximal surfaces Number Percentage
Proximal surfaces without caries 16 16%
Proximal surfaces with enamel caries 29 29%
Proximal surfaces with dentinal caries 55 55%
Total 100 100%
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3. 7 AA A BE

AlZ, Q-ray view, DIAGNOdent, ©X|¥ Xt WARAALZ 9GS &3 <
HAE QAZo] AL A BIoA AL 0,180 2o BIE e,

H v

5w
Q-ray view:s DIAGNOdent®.t} 18-oA ¥ B EXE yelilen fxdg

Table 2. Distribution of scores examined by visual examination, Q-ray
view, DIAGNOdent and digital periapical radiography in comparison with

the degree of caries progression observed during the treatment

Vi | Digital
1sua
Degree of o Q-ray view DIAGNOdent periapical
caries examination radiography
progression
1 2 0 1l 2 0 1 2 0 1 2
0 12 4 0 14 2, 0 15 1 0 16 0 0
1 17 12 0 21 8 0 22 5 2 9 18 2
2 22 13 20 5 18 32 14 13 28 2 11 42
Total 51 29 20 40 28 32 51 19 30 27 29 44

4. AA XN WY&

A B AW $AF9 A Aro] BE Ane PEE thgw 2
H(Table 3). ¥ AP HAPAAA AW $2F0] Aol AR A
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Number

Treatment

Preventive treatment
Restorative treatment
Preventive treatment
Restorative treatment
Preventive treatment
Restorative treatment

Pulp treatment
Pulp treatment
Pulp treatment
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Degree of caries progression

No proximal caries observed
Enamel caries observed
Dentinal caries observed

Total

Table 3. Distribution of treatment according to the degree of caries

progression



A 100709 RS o=
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A5 T AUAN B Earxet 7
o WA ZIL 40%S AAEFQaL obH7l, w7, FHolo] o Fio]
56%S 2FA AT, $21o] zlo] calcium silicate A9 Theracal LC (BISCO
Inc, Schamburg, IL, USA)& o]&3te] {HEAFHZES Alds o|F Hx =

= Fezolol

™

u

= AR B97E 3AkE AleH, AgddE ol %

4

to
b

e PN
N3eEd

I
i

,Q./\]

o

st A9-7F 1A A tH(Table 4).

Table 4. Distribution of treatment

Treatment Number

Preventive treatment 10
(prophylaxis and/or topical fluoride application)

Amalgam/ Resin/ Glass ionomer filling 56
Resin/ Glass ionomer filling 5
after indirect pulp capping with Theracal LC

SS crown restoration after pulpotomy 1
Total 100

5. 2t AA W) ARES} BoE

WA 72 28F SlHH A= gt W7ol Eolk:= Table 59 U}
5]

Bt glem, AolAnA Adn A



Table 6° YEN} Q). Q-ray viewe W2 24359 EXo= AXHGE
e Wt 5ol 38 Yetdlgloy, Aol A5 "Xl AR,

DIAGNOdent Rt} =2 W=} Eolkol 35 YEM)UTE.

Table 5. Validity of each examination methods for detection of proximal

caries confined to enamel

Vi | Q Digital

1sua -ra

. . . Y DIAGNOdent periapical

examination view .
radiography

Sensitivity 0.41 0.28 0.17 0.62

Specificity 0.77 0.72 0.80 0.85
Sum 1.18 1.0 0.97 1.47

Table 6. Validity of each examination methods for detection of proximal

caries extended into dentin

Vi | Q Digital

1sua -ra

. . . Y DIAGNOdent periapical

examination view .
radiography

Sensitivity 0.36 0.58 0.51 0.96

Specificity 1.0 1.0 0.96 0.96
Sum 1.36 1.58 1.47 1.92
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6. Zt AAPEF A A8 A #FE AFE 45 IY A= 79

Sd8A Y

2 A

i

ZEdAHA 45 W& A o] FaAg= 44 0.36, 0.74,

ray viewZ} A 219 & Ao} FFd o AAAAE YEMA AL,
DIAGNOdent+= W] & 733k ko] AdAdAES Yedglon, AL HEo o

o ereAlE v

=
32
o

Table 7. Spearman’s rank correlation coefficient between examination

methods and degree of caries progression

Examination method Spearman’ s rank correlation coefficient
Visual examination 0.36™
Q-ray view 0.74™
DIAGNOdent 0.59™
Digital periapical radiography 0.80"
w% 1 p<0.01
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IR & BA

N
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AA X5 Al # 3
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il

7

o= &d A7, o

A

e

ray view, DIAGNOdent, TIA|& X]¢k HIARAARZ

de Tl HEE SAHA

Atole] dA=g B7Hst7] 913l kappagts TotTH(p < 0.001). HBA7HA]

AaE A4

-

=

F-21 o] gk AA 219 Hay Aol A, Q-ray view,

2l
DIAGNOdent, ©]A9 X]gt WA ALZ

e

% Abol9] kappagt 2t =AW=
0.15, 0.10, 0.25, 0.682.%, Q-ray view’/} AA 29 23 Ao} 7+ b
2 AAEE YERH T (Table 8). EH, Jold7A] e AHH 254
gk kappagk AlX1, Q-ray view, DIAGNOdent, HAY A< WAMIAR &
o AHE 0.34, 0.56, 0.44, 0.702.%, Q-ray view UAE ek A}

AAR #o theow o AXEE JEM QT (Table 9).
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Table 8. Kappa values for detection of proximal caries confined to

ename
Examination method Kappa value 95% CI
Visual examination 0.15™ 0.01-0.29
Q-ray view 0.10™ 0.18-0.52
DIAGNOdent 0.25™ 0.12-0.38
Digital periapical radiography 0.68 0.51-0.85

#xk 1 p < (0.001

CI = confidence interval

Table 9. Kappa values for detection of proximal caries extended into

dentin
Examination method Kappa value 95% CI
Visual examination 0.34™ 0.21-0.47
Q-ray view 0.56™ 0.41-0.70
DIAGNOdent 0.44™ 0.29-0.59
Digital periapical radiography 0.70" 0.57-0.84

#%k 1 p < (0,001

CI = confidence interval

_18_
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ol 23 Arrk wdo] gdvkal 4¥A Stk (Farah et al., 2008). 124}
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HIALE H A = e] 21918 3 (aqutof luorescence)©] WA A gF &3] = Ao A

o Blo] Atdetu gFo]l adE o] ofF YAV ¥R E T (van der Veen

OFE o $3hd wws PaAne 7] 93 W Ao Y3

[e] =

4

2 tH(Al-Khateeb et al., 1998; Traneeus et al., 2001; Stookey, 2005;
Alammari et al., 2013). 28} 7] QLF FH|Z olxHe] HaEd 2435
< ®AskE Ade @A A ATH(Eggertsson et al., 1999; van der Veen
and de Josselin de Jong, 2000; Traneeus and Angmar-Minsson, 2002). %
A Tl ZhdE dEfe] QUF= 2ds 7Eskslal 2011del= S 3 2
B ot tA " olm A AME g tA et FE e QUF-D7F s AT
(Kim, 2011; Lee et al., 2013). QLF-D= Alo}e] G241 ®ste] ofg 33

o] W3}l porphyrinel 9] FAEHE HSA FFS EF XL & ).

Q-ray view= ©]2gk QLF-D7} AHE-9 o= <l tHste Jejeta &

4

9 tH(Kim, 2011).
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AT AEe A #EYE = F2M FEE 7 W Aol s FEH =
porphyrin¥} metalloporphyrine] ¢]3%F ZHo|th(Konig et al., 1998).
Porphyrin¥ metalloporphyrine 3984 421 nm Alele] Ho S+ 3%
(absorption maxima)2 7FAaL 91o] 405 nme FE2A FAo] AL ¢
FoMo] 3395 W= 4= i (Koenig and Schneckenburger, 1994). 77+
WAl 5 Al @718 Aol HaA Fde djlew dEAd
(Coulthwaite et al., 2006). Lactobacilli, Actinomycetes®} P. intermedia
© HoM d3S UedY F2 AotAzA xdE A A Al A
#zE ok (Banerjee et al., 2002; Munson et al., 2004; Wicht et al.,

/o .
2l

2004). §-2 WA oA

i
rlo

A g2 Streptococciol 2d AL
obym, 73 Aol EAet=E AHY FHoR A Aojgta & F 3l
}(Coulthwaite et al., 2006). ¥y A% XEej7} F4H4A EAst= F

ol = Streptococci®t 2 5294 Aldf(cariogenic bacteria)s H3F

B AFA Qray viewEs AR HA] AR Arp A 2] WE Fe

D)
Iy
2
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e

S-S e, B 92415 g@A4 o g Q-ray viewe]
ML} Eolv= AlFBTE vrolt), el AA 94 Je Arole] AdX%

Bkl o= HAMY T UM 92 dAEE BT
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Aste He @AdS Yepdnkal A7 th(van der Veen and de Josselin de
Jong, 2000; Traneeus and Angmar-Mansson, 2002). &4, &3e] 2lo] =
Mt T/ woltt. x7] HEgd 24 WA= Streptococci7t $-AlSHA

#2E = Aoz dex = (Al-Ahmad et al., 2009; Nyvad and Kilian, 1987),
Streptococci= 405 nm IHFe] UlS FARIGlS w zFAe] &3S Wi dth

(Lennon et al., 2006). W& v& MHEY Streptococci?t $-AgF =7] H

2 ARTEY FRS PG A7 192 AAskc. WMAgHe] w7
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Abstract

Detection of Proximal Caries using Q-ray view

in Primary Molars

Younwook Jeong
Department of Dental Science

The Graduate School, Yonsei University

(Directed by Professor Seong-Oh Kim)

The purpose of this study was to evaluate the ability of Q-ray
view (All in one Bio, Seoul, Korea) in detection of proximal

caries in primary molars with sound marginal ridges.
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Thirty two children aged 3-9 years (average 5.6 = 1.3 years old)
were chosen, and two examiners evaluated 100 proximal surfaces of
primary molars with sound marginal ridges. The teeth were examined
with (a) visual examination, (b) Q-ray view, (c) DIAGNOdent (KaVo,

Biberach, Germany) and (d) digital periapical radiography.

Spearman’ s  rank correlation coefficients between each
examination method and the degree of caries progression were 0.80
(digital periapical radiography), 0.74 (Q-ray view), 0.59
(DIAGNODent ) and 0.36 (visual examination) respectively (p < 0.01).
In addition, Kappa statistic was used to assess agreement between
each examination method and the degree of caries progression (p <
0.001). The kappa values for enamel caries were 0.68 (digital
periapical radiography), 0.25 (DIAGNOdent), 0.15 (visual
examination) and 0.10 (Q-ray view). The kappa values for dentinal
caries were 0.70 (digital periapical radiography), 0.56 (Q-ray

view), 0.44 (DIAGNOdent) and 0.34 (visual examination).

Although Q-ray view showed low diagnostic ability in detection

of enamel caries, i1t was effective in detection of proximal caries
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extended into dentin. Q-ray view would be a useful and simple
device which could aid pediatric dentists in detection of proximal
caries 1n primary molars especially when examining uncooperative

children or disabled people.

Key words: Q-ray view, Quantitative Light-induced Fluorescence (QLF),

fluorescence, proximal caries, primary molar, marginal ridge
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