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  116 

 Clinical Performance of DIAGNOdent in Occlusal 

Caries Detection 

 W. Dukic  a,   * , S. Kadic  b , V. Picek  b , B. Delija  a , O. Lulic  a  

 dukic   @   sfzg.hr 
 a School of Dental Medicine, University of Zagreb, and
 b Dental Polyclynic Zagreb, Croatia 

 The aim of this study is to clinically analyse efficacy of detec-
tion of fissure caries with laser fluorescence method (DIAGNO-
dent) on different locations of the fissure system. Occlusal sur-
faces of 123 permanent molars were analysed with DIAGNOdent 
device on five different locations in the fissure system; mesial, 
central, distal, oral and buccal fissure. A total of 579 different fis-
sures of the occlusal surfaces were examined with DIAGNOdent 
device according to caries score: 0–20 no caries, 21–99 caries. The 
fissures were opened (PFO) with Komet Micropreparation set No. 
4377 burs and analysed with the following caries scores: 0 – no 
caries, 1 – enamel caries, 2 – dentin caries. From the total of 579 
analysed fissures, 323 (55.8%) did not have any caries, 166 (28.7%) 
had enamel caries and 90 (15.5%) had dentine caries. The specific-
ity (SP) and sensitivity (SE) of DIAGNOdent for different fissures 
is as follows: mesial 0.93 (SP) 0.71 (SE), central 0.85 (SP) 0.92 (SE), 
distal 0.92 (SP) 0.96 (SE), buccal 0.83 (SE) 0.92 (SE) and oral 0.88 
(SE) 0.97 (SP). The overall SP and SE for DIAGNOdent was 0.88 
and 0.92. Positive predictive value of DIAGNOdent device in dif-
ferent fissures is as follows: distal 96.3%, central 88.7%, oral 
84.3%, mesial 78.5% and finally buccal 66.7%, the latter being sta-
tistically different from other fissures (chi square test, d.f. = 4,
p  !  0,001). According to PFO, enamel caries occurs most fre-
quently in distal fissure (43.9%) and dentine caries in central fis-
sure (23.5%) and that is statistically significant (chi square, d.f. = 
8, p = 0.001). DIAGNOdent device showed a high degree of accu-
racy in analysis of occlusal fissure system which enables the pre-
cise analysis of different parts of that system and therapy by the 
principles of minimally invasive preparation.

  117 

 Reliability of the Nyvad Caries Diagnostic and 

Lesions Activity Assessment Criteria 

 M.C. Séllos  * , V.M.Soviero 

 marianasellos   @   yahoo.com.br
Rio de Janeiro State University, Rio de Janeiro, Brazil 

 This study aimed to evaluate the reproducibility of Nyvad’s 
caries diagnostic criteria in the primary teeth and to verify the 
average examination time using this method. Eighty children 
(3–7 years old) participated in the study. Parents signed an in-
formed consent and the study was approved by the Committee for 
Ethics in Research. Examinations were performed after super-
vised toothbrushing in the dental chair under standardized con-
ditions, artificial light and compressed air by two calibrated ex-
aminers trained by the criteria’s authors. Examination time was 
measured using a digital chronometer. Inter- and intra-examiner 
reliability was expressed as percentage agreement (%) and kappa 

 (k)  at tooth surface level, using the following cut-off points: (1) 
sound ! diseased; (2) active  !  inactive; (3) discontinuity level 
 !  sound; (4) cavity level  !  sound. Inter-examiner results were: 
(1)  k  = 0.82; (2)  k  = 0.80; (3)  k  = 0.90; (4)  k  = 0.95. Intra-examiner 
results were: (1)  k  = 0.86; (2)  k  = 0.86; (3)  k  = 0.94; (4)  k  = 0.98. The 
majority of disagreements were concentrated between sound and 
non-cavitated surfaces (65.3% – 158/242): 33.5% (81/242) between 
sound and non-cavitated inactive, 26.0% (63/242), sound and 
non-cavitated active and 5.8% (14/242), non-cavitated active and 
inactive. The mean examination time was 226.5 s ( 8 128.53). It 
was concluded that Nyvad’s caries diagnostic criteria showed 
high reliability and suitable examination time, being consistent 
and reliable for dental caries clinical studies in primary teeth.

  118 

 Treatment Decision for Deep Caries Lesions in Public 

Health Service in Porto Alegre, Brazil 

 C.M. Weber, L.S. Alves, M. Maltz  *  

 mmaltz   @   ufrgs.br
Faculty of Odontology, Federal University of Rio Grande do Sul, 
Brazil 

 Several treatments have been proposed for deep carious le-
sions, focusing mainly the traditional complete caries removal 
and stepwise excavation. Considering the evidences that complete 
caries removal in deep caries lesions increases the risk of pulp ex-
posure, the aim of this study was to assess the impact of treatment 
decisions in deep caries lesions on Public Health Service in the 
city of Porto Alegre, Rio Grande do Sul, Brazil. A structured en-
query and three simulated clinical cases were presented per den-
tist. Fifty-four out of 122 professionals of the service, participated 
in the study. There was no observed difference between respon-
dents and non-respondents regarding gender, year of graduation 
and specialty (chi-square test, p  1  0.05). In a total of 155 observa-
tions, the most indicated procedure was the complete caries re-
moval in a single session (61.30%), followed by complete caries 
removal in two sessions (11.61%), incomplete caries removal in 
two sessions (18.06%) and incomplete caries removal in a single 
session (9.03%) (chi-square test, p  !  0.05). There was no associa-
tion between treatment and gender, university of graduation and 
specialty (chi-square test, p  1  0.05). Although, there was signifi-
cant association between year of graduation and proposed treat-
ment. Dentists graduated after 1990 proposed the incomplete car-
ies removal more often than dentists graduated in previous years 
(chi-square test, p = 0.04). The prevalent proposed treatment is the 
one with higher rate risk of pulp exposure and bad prognosis. 
Younger dentists tend to indicate more conservative approaches. 
The wide variation in restorative practices shows the importance 
of continuous dental education programs.

  Supported by CAPES, CNPq.
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 Caries Management Decisions in France 

 S. Doméjean  * , S. Tubert-Jeannin 

 sophie.orliaguet   @   u-clermont1.fr
CHU Clermont-Ferrand, Service d’Odontologie, Hôtel-Dieu, 
Clermont-Ferrand, France 

  Aims:  To explore the caries management decisions in private 
practice in France through (1) a questionnaire survey and (2) a 
practice-based survey.  Methods:  (1) A French translation of a 
questionnaire used by Espelid et al. [Espelid and Tveit: Acta 
Odontol Scand 2001;   59:   285–289; Espelid et al.: Acta Odontol 
Scand 2001;   59:   21–27] in Scandinavia, was sent to a random sam-
ple (n = 2003) of French general private practitioners. (2) Another 
sample of French practitioners (n = 100) was asked to record the 
characteristics of 35 preventive or restorative treatments made on 
vital permanent teeth.  Results:  (1) Responses were received from 
830 dentists. (2) Twenty-six practitioners recorded the character-
istics of 921 treatments performed on 457 patients.  Results:  (1) 
Answers indicated a tendency towards early restorative interven-
tion in a young adult with low caries activity and good oral hy-
giene. They also showed large variations between the treatment 
decisions of French dentists. (2) Results indicated that partici-
pants rarely performed non-invasive treatments. Of all therapies, 
66% were initial treatments (IT) (85% were restorations, 15% non-
invasive treatments). The respondents used an inappropriate de-
tection tool, as most of treatment decisions were based on visual 
inspection frequently associated with probing. Multidimensional 
analyses allowed a better understanding of the factors influencing 
the decision making: it showed that dentists provided different 
restorative treatments depending on patient characteristics, with 
minimally invasive, esthetic restorations preferentially per-
formed for healthy, young and well-insured patients. Restorative 
treatments and detection tools also varied markedly among prac-
titioners. These variations in service patterns were not related to 
a specific patient profile in each dental practice. Conclusions: Re-
cent concepts in caries management have not yet been adopted in 
everyday practice. Pathophysiology seemed not to be the only fac-
tor influencing the decision-making in caries management.

  Funding: Survey 2 was funded by the Clermont-Ferrand re-
gional university hospital, France, through a Projet Hospitalier de 
Recherche Clinique (hospital-led clinical research project).

  120 

 Incidence of Caries around Restorations on a 

Longitudinal Study Using ICDAS 

 A.G. Ferreira Zandona  a,   * , E. Santiago  b , G.J. Eckert  c , D.T. Zero  a  

 azandona   @   iupui.edu
 a Indiana University School of Dentistry, Indianapolis,  b University 
of Puerto Rico School of Dentistry, San Juan,  c Indiana University 
School of Medicine, Indianapolis, USA 

 Caries around restorations and sealants (CARS) are the major 
reason for restoration replacement and represent diagnostic chal-
lenges. International Caries Detection and Assessment System 
(ICDAS) has been increasingly accepted, but there is only limited 

information regarding its use for longitudinal CARS assessment. 
This study aims to evaluate the prevalence and incidence of CARS 
in a 32-month interval in 569 children enrolled in rural schools 
in the Commonwealth of Puerto Rico who followed longitudi-
nally using ICDAS. Associations with CARS prevalence and inci-
dence were performed using GEE methods applied to logistic re-
gression. Out of 2,953 restored surfaces examined at baseline, 298 
surfaces (10%) had lesions ICDAS score  6 1 and 121 surfaces (4%) 
had ICDAS score  6 3. During the 32-month follow-up 12% of the 
surfaces developed a new lesion ICDAS score  6 1 and 6% ICDAS 
score  6 3. At baseline and 32 months 96% of the surfaces were re-
stored with amalgam restorations, 2% with tooth-colored restora-
tions and the remainder with provisional restorations and crowns. 
There was a significant difference (p  !  0.01) between the restora-
tion type and the prevalence of CARS, with temporary fillings 
having a higher prevalence followed by tooth-colored restora-
tions. Primary teeth had significantly higher incidence of CARS 
than permanent teeth (p  !  0.001). There were significant differ-
ences between surfaces (p = 0.0001) for both prevalence and inci-
dence, buccal surfaces having a higher prevalence and incidence 
when lesions ICDAS score  6 1 were included and occlusal sur-
faces having a higher prevalence and incidence for lesions ICDAS 
score  6 3. Following placement of a new restoration, 111 of 1,080 
surfaces (10%) developed a lesion ICDAS score  6 1 around the 
restoration, with 92 lesions occurring within 1 year of placement 
and 21 having ICDAS score  6 3. In conclusion, ICDAS allows de-
tailed analysis of CARS prevalence and incidence. 

  Supported by NIH/NIDCR RO1DE017890-01.

  121 

 Comparison of Isolation Methods for Sealing Teeth 

in a Mobile Program 

 A.E. Soto-Rojas  * , K.M. Yoder, C. Krushinsky, C. Eberhardt,
G. Maupome-Carvantes 

 arsoto   @   iupui.edu
Indiana University School of Dentistry, Indianapolis, USA 

 Clinical success of dental sealants may be influenced by place-
ment technique, isolation and surface preparation. The aim of 
this study was to compare the survival of dental sealants placed 
using 2 different isolation techniques. Seal Indiana is a statewide 
mobile dental program that provides preventive oral health ser-
vices including dental sealants, oral examinations, and fluoride 
varnish applications. Dental students have provided these servic-
es under faculty supervision since 2003. Up until 2006, isolation 
technique performed included use of cotton rolls, dry angles, and 
high volume suction. From 2007 to date, the Isolite System (Santa 
Barbara, Calif., USA) has been mostly used to provide isolation. 
Preparation of teeth prior to sealant placement (surfaces cleaned 
with dry toothbrush and etched for 15 s with 60% phosphoric 
acid), the sealing criteria (sealing sound surfaces and non-cavitat-
ed incipient caries), and the sealant brand (Delton, Dentsply, 
York, Pa., USA) have remained identical since 2003. Records from 
children seen at least a second time by Seal Indiana were assessed 
for dental sealants survival. Survival was calculated based on re-
cords of the need to replace a sealant. Comparisons for survival 
of dental sealants placed using the two isolation methods were 



 Abstracts Caries Res 2010;44:171–247 219

done using Cochran-Mantel-Haenszel tests. 660 children 6 to 18 
years old were evaluated at least twice during 2003–2006; sur-
vival rate was 34% (481 sealants lost/770 sealants placed). 834 chil-
dren were evaluated at least twice during 2007–2009; survival rate 
was 39% (518 sealants lost/940 sealants placed). Differences were 
not statistically significant. Isolation approaches did not accrue 
significant differences for dental sealants clinical success, as de-
termined by survival rates in a non-randomized assessment un-
dertaken in an educational, service/learning, outreach seal mo-
bile program.

  Supported by Department of Preventive and Community 
Dentistry, Indiana University School of Dentistry.

  122 

 Influence of Oral Hygiene Knowledge and Habits on 

Dental Fear in Croatian Preschool Children 

 H. Juric  * , Z. Matosic, A. Novacic 

 juric   @   sfzg.hr
School of Dental Medicine, University of Zagreb, Croatia 

 Preschool age is defined as the time from age 3 to age 6. This 
period in a child’s life is when important attitudes and oral hy-
giene habits are developed, and dental fear can be a severely limit-
ing factor in dental health maintenance. The aim of the present 
study was to assess oral hygiene habits and the quality of dental 
fear in Croatian preschool children, and to try to define statisti-
cally significant differences, with respect to age, sex and geo-
graphical background. The research was conducted by a ques-
tionnaire method on 796 preschool children (391 boys and 405 
girls), aged 3–6 years (mean = 4.96 years), in two big cities located 
in different geographical areas (Split – coast or south area, and 
Zagreb – continental or north area of Croatia). Statistical data 
processing was conducted by implementing the  �  2  test. Results 
show that there is a difference in oral hygiene habits between chil-
dren in Zagreb and Split. Children in Zagreb had better oral hy-
giene habits (p = 0.001). Different age and gender also had an in-
fluence on the results; the older the children the less the parents 
participated in maintaining their children’s oral hygiene (p  !  
0.001), while girls had better oral hygiene habits. On daily basis 
89.7% of girls and 81.5% of boys brush their teeth. This study also 
demonstrated that children are mostly afraid of the dental drill 
(50.9% of children with dental fear). Furthermore, dental fear is 
not necessarily related to previous experiences. This research has 
shown that the level of oral hygiene and oral hygiene habits in 
preschool children in Croatia is unsatisfactory. This might be due 
to a low dental health awareness in parents and their children and 
a collapse of adequate funding of the primary preventive health 
care system in Croatia.

  123 

 Evaluation of Clinical Parameters Associated with 

Caries Activity in Primary Teeth 

 M.M. Braga  a,   * , R. Matos  a , T.F. Novaes  a , J.C.P. Imparato  a ,
K.R. Ekstrand  b , F.M. Mendes  a  

 mmbraga   @   usp.br
 a University of São Paulo, Brasil;  b University of Copenhagen, 
Denmark 

 Several clinical parameters are, intentionally or not, evaluated 
in activity assessment of caries lesion. Caries recording systems, 
the Nyvad criteria (NY) and an adjunct to the ICDAS system 
(LLA-ICDAS), have considered these parameters differently dur-
ing the process of caries activity assessment. The aim of this in 
vivo study was to evaluate the association between clinical pa-
rameters and the decision concerning lesion caries activity in pri-
mary teeth, using NY and LAA-ICDAS. Agreement between both 
indices was also used. Occlusal surfaces of 757 primary molars in 
139 children (3–12 years old) were classified as sound, having in-
active or having active caries lesions using separately each system. 
Clinical parameters, as roughness, potential for plaque stagna-
tion, surface integrity and staining, were also recorded in carious 
sites (n = 347). Association among these parameters and presence 
of active caries on occlusal surfaces were evaluated using univar-
iate and multiple logistic analysis and adjusted Odds ratio (OR; 
95% CI) was calculated for all models. In univarite analysis, rough 
sites were more prone to be active lesions (NY-OR: 15.7;   9.0–27.3; 
LAA-ICDAS-OR: 29.0;    9.7–86.4, p  !  0.001), as well as whitish or 
yellowish sites when compared to dark-brownish sites (NY-OR: 
10.0; 5.5–18.1; LAA-ICDAS-OR: 18.8; 8.2–43.4, p  !  0.001). Cavi-
tated lesions were more frequently active than noncavitated le-
sions (NY-OR: 2.4; 1.4–4.0; LAA-OR: 8.2; 2.4–27.6, p  !  0.001). 
Otherwise, plaque stagnation potential were only associated with 
activity by LAA-ICDAS (NY-OR: 2.2; 0.95.01, p = 0.07; LAA-OR: 
7.4; 2.9–19.0). In the multiple models, all these variables were re-
tained, but showing different power of association. Considering 
agreement between systems, explanatory models pointed possible 
differences between system activity assessment. Therefore, clini-
cal parameters, as roughness, staining, potential for plaque stag-
nation and surface integrity, can be used solely in caries lesions 
activity assessment, since they presented significant association, 
but their association is stronger when they are used jointly.

  Funding: Conselho Nacional de Desenvolvimento Científico e 
Tecnológico (CNPq), Brasil – 476372/2006-2 and 565061/2008-9.

  124 

 Activity Assessment of Caries Adjacent to Amalgam 

Fillings Using Freshly Extracted Permanent Teeth 

 K.R. Ekstrand  a,   * , G. Douglas G  b , J. Wang  c , D.N.J. Ricketts  c  

 kim   @   odont.ku.dk
 a University of Copenhagen, Denmark;  b Leeds Dental Institute, 
 c School of Dentistry, Dundee, UK 

 This study had two main aims: (1) to devise and determine the 
reproducibility of a visual-tactile scoring system to assess the activ-
ity of lesions adjacent to amalgam restorations and (2) to test the 
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accuracy of the devised system. Based on the literature the follow-
ing 3 visual-tactile predictors were devised to assess lesion activity 
adjacent to teeth restored by amalgam: (A) Visual appearance of the 
tooth next to the restoration; (B) Tactile feeling of the tooth next to 
the restoration (ball ended probe, gently drawn over surface) and 
(C) location of the lesion next to the restoration. Each of the 3 pre-
dictors (A, B, C) had sub scores which were given points from 0 to 
3, where lower scores indicated inactivity and higher scores indi-
cated lesion activity. The cumulative score or predictive value could 
be between 0 and 7. A threshold was established, thus a cumulative 
score of  6 4 predicted the lesion as being active and below arrested 
or sound. The accuracy of the scoring system was tested on 90 sites 
on 64 freshly extracted teeth with amalgam restorations. The vali-
dation was performed by using methyl red – a dye method recog-
nized for being red when pH is  ! 5.5 and yellow when pH is  1 5.5. 
Intra-examiner-reproducibility of the 3 variables was found to be 
substantial to excellent. The combined sum of specificity and sen-
sitivity for the scoring system was 1.80. Thus, it is possible fairly 
accurately to assess the activity of lesions adjacent to amalgam res-
torations by means of the devised scoring system.

  125 

 Fluoride Modification of Bleaching Gel to Reduce 

Erosion and Erosion/Bleaching Associated Enamel 

Softening 

 F.J. Wegehaupt  a,   * , H. Witzke  b , T. Attin  a  

 florian.wegehaupt   @   zzmk.uzh.ch
 a Clinic for Preventive Dentistry, Periodontology and Cariology, 
University of Zurich, Switzerland;  b Dentist private practice, 
Lengede, Germany 

 This in vitro study aimed to determine if the admixture of 
fluoride compounds to bleaching gel reduces the erosion and ero-
sion/bleaching associated loss of enamel microhardness. More-
over the effect of fluoride modification of bleaching gel on the 
uptake of fluoride should be assessed. 200 bovine enamel samples 
were randomly allocated to ten groups: A1 and A2 (no gel, con-
trol), B1 and B2 (fluoride and carbamide peroxide free gel), C1 and 
C2 (10% carbamide peroxide gel), D1 and D2 (10% carbamide per-
oxide gel with 0.5% amine fluoride) and E1 and E2 (10% car-
bamide peroxide gel with 0.5% sodium fluoride). In samples of 
groups A1-E1 the amount of KOH-soluble and structurally bound 
fluoride was determined after performing a 10-day bleaching cy-
cling with 2 h application of the respective substance at 37   °   C and 
humid conditions and 22 h storage in artificial saliva. Microhard-
ness of groups A2-E2 was determined at baseline and after two 
times performing the following erosion/bleaching cycle: 2 h treat-
ment with the respective substance at 37   °   C and humid condi-
tions, 1 h storage in artificial saliva, 15 s erosion with 1% citric 
acid and 1h storage in artificial saliva. Data were statistically ana-
lysed using ANOVA and Scheffe post-hoc tests. Groups B1 and C1 
showed a significantly lower amount of KOH-soluble and struc-
turally bound fluoride compared to group A1 while the amount 
of both fluoride kinds was significantly increased in groups D1 
and E1. Highest loss of microhardness ( � KHN) could be observed 
in groups B2 and C2 while loss of microhardness was significant-

ly lower for groups D2 and E2 compared to B2 and C2. Bleaching 
associated loss of KOH-soluble and structurally bound fluoride 
could be avoided by fluoride modification of the bleaching gel 
furthermore the microhardness loss due to erosion/bleaching is 
reduced by this modification.

  126 

 Appearance of Natural Enamel after Topical Fluoride 

Treatments and Abrasion in vitro 

 K.R. Stenhagen  a,   * , A.B. Tveit  a , L.H. Hove  a , K. Kvam  b  

 k.r.stenhagen   @   odont.uio.no
 a Faculty of Dentistry, University of Oslo, Norway;
 b Nordic Institute of Dental Materials, Haslum, Norway   

 TiF 4  and SnF 2  solutions are known to produce a surface coat-
ing on enamel. The aim of this pilot study was to investigate the 
enamel surface after topical treatment with these solutions, NaF 
and Bifluorid 10 and the effect of brushing (abrasion). Natural 
human enamel surfaces were treated with TiF 4  0.5  M  pH 1.2, SnF 2  
0.5  M  pH1.2, NaF 0.5  M  pH 8.0 solutions for 2 min and Bifluorid 
10 for 20 s (manufacturers application instruction) respectively, 
air dried and analysed in a scanning electron microscope (SEM). 
Additionally enamel surfaces treated in the same way were abrad-
ed for 2 min in a standardized tooth brushing machine prior to 
the SEM analysis. A total of 24 specimen surfaces were investi-
gated. The TiF 4  treatment resulted in a nearly continuous surface 
coating with small cracks and precipitates on top. The precipitates 
were removed by the abrasion, but the coating remained intact 
except for a few abrasion grooves. Images following SnF 2  treat-
ment showed an incomplete thin coating which nearly disap-
peared after abrasion. Analyses after NaF treatment revealed no 
alterations of the surface compared with the controls. The Bifluo-
rid 10 treatment resulted in a coating with precipitates. Abrasion 
resulted in distinct grooves, but a thin coating covered by a con-
siderable amount of CaF 2 -like globules remained on the surface. 
In conclusion, the coatings formed after TiF 4  and Bifluorid 10 
treatment under the present experimental procedure, were abra-
sion resistant in contrast to the thin coating formed following 
SnF 2  application. The enamel surfaces treated with NaF had the 
same appearance as the control surfaces both before and after 
abrasion.

  Funding: University of Oslo.
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 127 

 In vivo Reproducibility of ICDAS II for Pit and Fissure 

Caries Detection 

 D.F. Côrtes  a,   * , V.L.M. Soviero  b , R.J. Arkader  b , R.P. Ellwood  c  

 denise.cortes   @   uol.com.br
 a Federal University of Juiz de Fora,  b State University of Rio de 
Janeiro, Brazil;  c Dental Health Unit, Manchester University, UK 

 The aim of this in vivo study was to evaluate the reproducibil-
ity of ICDAS II for caries detection. The permanent molars, pre-
molars and upper incisors of 72 subjects (8–18 years) were exam-
ined. A total of 1,560 pit and fissure surfaces were evaluated by 
one trained examiner using the ICDAS II primary caries detec-
tion criteria. The ICDAS codes ‘0’ and ‘2’ were split and addition-
al codes for ‘stain’ (0A) and ‘brown caries discoloration’ (2A) were 
included. The examination was repeated after one week for evalu-
ation of the intra-examiner reproducibility. The unweighted kap-
pa found was 0.76 for the traditional ICDAS II and it has increased 
to 0.81 when the ‘stain’ and ‘brown caries discoloration’ were con-
sidered as one additional code. The weighted kappa was 0.91 for 
both ICDAS criteria. The proportion of agreement per code was 
higher than 90% for codes ‘0 sound’ and ‘6 extensive dentin cav-
ity’. The lowest agreement (32%) was found for code ‘1 first enam-
el change’. The agreement has ranged from 51% to 63% for tra-
ditional codes ‘2’, ‘3’, ‘4’ and ‘5’ and for codes ‘0A and ‘2A’. The 
proportion of agreement has increased to 75% when ‘stain’ and 
‘brown caries discoloration’ were considered as one joined code. 
The poorest agreement per code was found for the white caries 
discoloration visible after drying. Sound and extensive dentin 
cavity codes showed the highest agreement. The substantial re-
producibility for ICDAS II in vivo has slightly increased when 
stain and brown caries discoloration were considered as an addi-
tional code, as well the proportion of agreement for that joined 
code.

  Supported by Colgate Palmolive Co, UK.

  128 

 How Reliable Are Members of the ICDAS Core Group 

at Using the ICDAS? An in vitro Study 

 K.R. Ekstrand  a , S. Martignon  b , J.S. Lara  b,   * , C. Deery  c , G. Douglas  d , 
H. Eggertsson  e , L.F. Gamboa  b , A. Ferreira-Zandona  f , J. Kolker  g , 
C. Longbottom  h , N. Pitts  h , D. Ricketts  h , W. Sohn  i , D. Zero  f  

 kim   @   odont.ku.dk
 a University of Copenhagen, Denmark;  b Universidad El Bosque, 
Bogotá, Colombia;  c University of Sheffield,  d University of Leeds, 
UK;  e Indianapolis, Ind.,  f Indiana University School of Dentistry, 
Indianapolis,  g University of Iowa, Iowa City, USA;  h University of 
Dundee, UK;  i University of Michigan, Ann Arbor, USA 

 The aim of this study was to investigate the intra-examiner 
and inter-examiner reproducibility of the ICDAS-system when 
used by eleven members from the ICDAS Core-Group. The mate-
rial comprised 64 extracted teeth selected from a bank of teeth 
stored in thymolised water at 7   °   C. Prior to the examinations the 
teeth were cleaned with a toothbrush and water. Photographs tak-
en of predetermined sites on the tooth surface were printed in 
black and white, simply to direct the examiners where to score. 
The eleven examiners discussed the seven ICDAS scores in a 1h 
session prior to the examinations, although as members of the 
ICDAS-Core Group all examiners had extensive experience of the 
System. The teeth were placed in random order along a table with 
one meter between each position, together with the photograph 
indicating the site to score. There were 30 s available to score each 
tooth, which were placed in water to avoid dehydration between 
examinations. At each position there was a three-in-one syringe 
and a ball-ended probe. The teeth were re-scored the following 
day, but the tooth sequence was altered. The intra-examiner and 
inter-examiner reproducibility is expressed by means of weighted 
kappa (WK) and percentage agreement (PA). Inter-examiner reli-
abilities among all examiners ranged from WK of 0.69–0.92 and 
PA 87.9–96.8%. The WK-median was 0.82. The intra-examiner 
reliability of the 11 examiners varied between WK 0.84–0.98 and 
PA 93.1–99.3% and the WK-median was 0.9.  Conclusion:  Under 
in-vitro conditions the ICDAS-Core Group can produce good lev-
els of agreement when using the ICDAS system.

  Universidad El Bosque, Bogotá, Colombia has partially fund-
ed this study.

 Session 7
Diagnostics 
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 The Impact of Clinical Experience and Magnification 

on Reproducability of ICDAS II for Occlusal Caries 

 P. Mitropoulos  * , C. Rahiotis, A. Kakaboura, G. Vougiouklakis 

 pgmitrop   @   dent.uoa.gr 
Faculty of Dentistry, National and Kapodistrian University of 
Athens, Greece 

 This in vitro study investigated the impact of clinical experi-
ence and magnification on degree of agreement with implementa-
tion of the ICDAS II criteria. The occlusal surfaces of 38 extracted 
non-cavitated intact teeth received classification according to the 
ICDAS II criteria separately by 3 post-graduate students having 
received only theoretical training (Group A) and 3 post-graduate 
dental students having 1-year clinical experience in the ICDAS II 
criteria (Group B). Two different dentists with 1-year clinical ex-
perience in the ICDAS II criteria examined separately the same 
teeth in two sessions, with a 7-day interval. The procedure was 
repeated after 2 months with use of magnification loupes ( ! 2.8). 
The weighted kappa values (mean  8  SE) for group A and B were: 
0.85  8  0.07/0.83  8  0.08 (grade 0), 0.65  8  0.07/0.73  8  0.06 (grade 
1), 0.75  8  0.12/0.8  8  0.1 (grade 2) and 0.94  8  0.12/1  8  0 (grade 
3), respectively. The intra-examiner kappa weighted values for ex-
aminer 1 for examination without and with magnification were 
0.89  8  0.12/0.86  8  0.05 (grade 0), 0.83  8  0.07/0.71  8  0.11 (grade 
1), 0.82  8  0.17/0.82  8  0.15 (grade 2), 0.89  8  0.1/0.96  8  0.1 (grade 
3), respectively. For examiner 2 the corresponding values were: 
0.98  8  0.07/0.93  8  0.04 (grade 0), 0.84  8  0.12/0.73  8  0.15 (grade 
1), 0.89  8  0.16/0.84  8  0.1 (grade 2) and 0.99  8  0.08/0.98  8  0.01 
(grade 3). The inter-examiner kappa weighted values without and 
with magnification were 0.83  8  0.07/0.83  8  0.13 (grade 0), 0.77 
 8  0.12/0.67  8  0.14 (grade 1), 0.87  8  0.11/0.81  8  0.08 (grade 2), 
0.91  8  0.1/0.91  8  0.16, respectively. In conclusion, grade 0 and 
grade 3 ICDAS scores are highly reproducible irrespectively of 
clinical experience. Additionally, clinical experience in the
ICDAS II criteria improves the degree of interexaminer agree-
ment for grade 2, but not for grade 1. The examination under 
magnification loupes does not improve inter-examiner and intra-
examiner agreement relatively to visual examination.
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 ICDAS-II and DIAGNOdent Reproducibility for 

Detection of Occlusal Caries by Undergraduate 

Students and Experienced Dentists 

 M.A. Stacey  * , M.S. Hopcraft, D.L. Bailey, M.A. Abuzar, G.G. Adams, 
N.J. Cochrane 

 mastacey   @   unimelb.edu.au 
Melbourne Dental School, The University of Melbourne, 
Australia 

 The aim of this study was to compare the reproducibility of the 
ICDAS-II visual-based system for occlusal caries detection with 
the reproducibility of the DIAGNOdent laser fluorescence-based 
system for occlusal caries detection when used by undergraduate 

dental students and experienced dentists. Six undergraduate den-
tal students and three experienced dentists were trained in the use 
of ICDAS-II using a commercially available computer program, 
and in the use of the DIAGNOdent by means of the manufactur-
er’s instructions. The students and dentists then assessed the oc-
clusal surfaces of 120 permanent molars twice, with a 2-week in-
terval between the first and second assessments, using the IC-
DAS-II, and later repeated this cycle using the DIAGNOdent. 
DIAGNOdent readings were classified as described by Lussi et al. 
[J Dent 34:   467–471]. Intra-examiner Cohen’s kappa values for IC-
DAS-II ranged from 0.56–0.66 for students and 0.63–0.78 for den-
tists. Intra-examiner kappa values for DIAGNOdent ranged from 
0.49–0.58 for students 0.51–0.60 for dentists. Each student and 
dentist scored a higher intra-examiner kappa value for ICDAS-II 
than for DIAGNOdent. Inter-examiner Cohen’s kappa for IC-
DAS-II ranged from 0.37–0.62 for students and 0.47–0.58 for den-
tists. Inter-examiner kappa values for DIAGNOdent ranged from 
0.29–0.66 for students and 0.49–0.62 for dentists. The dentists 
had similar inter-examiner kappa scores for both techniques. 
Agreement between students was variable with some achieving 
higher agreement with ICDAS-II and others with DIAGNOdent. 
Despite the fact there was no formal calibration process ICDAS-II 
had greater intra-examiner reproducibility for occlusal caries de-
tection compared with the DIAGNOdent for both students and 
dentists. 

  Funding: Melbourne Dental School.
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 The Outcome of a Training Session in the

ICDAS-System – A Reliability Study among

Dentists in Kuwait 

 Y. Altarakemah  a,   * , M. Alsane  a , K. Ekstrand  b , A. Ismail  c , N. Pitts  d ,
D. Ricketts  d , E.S. Akpata  a  

 yaltarakemah   @   yahoo.com
 a Kuwait University, Kuwait;  b University of Copenhagen, 
Denmark;  c Maurice H. Kornberg School of Dentistry, Temple 
University, USA;  d University of Dundee, UK 

 Four members of the ICDAS-core group were invited Novem-
ber 2009 by the Faculty of Dentistry at Kuwait University to give 
1 day of lectures, followed by a 2 day hands-on training on the 
International Caries Detection and Assessment System (ICDAS). 
The aim of this study was to report the reliability outcomes 
achieved during the hands on training, thus at the early parts and 
at the end of the training sessions. Ten dentists participated in the 
training, which lasted for 4 sessions. In the first session the den-
tists worked on extracted teeth with lesions representing all 7 IC-
DAS codes. The second and third sessions involved examining 
selected teeth in 12 patients (n = 45 teeth, Surfaces = 220), and 13 
patients (n = 49 teeth, Surfaces = 245) respectively. All teeth were 
examined under acceptable clinical conditions. The first and sec-
ond session was followed up by discussions with the ICDAS-core 
group members. The inter-examiner agreement using weighted 
Kappa after session 2 varied in the 45 tests between 0.57–0.81 with 
the arithmetic mean of 0.71 and the median on 0.72. Correspond-
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ing figures after the third session were 0.83–0.93; 0.87; and 0.87. 
A paired t-test showed a significant improvement in performance 
from the second to the third session; t = –17.7; d.f. = 44; p  !  0.0001. 
In the fourth session, 9 of the 10 dentist’s re-assessment at least 
50% of the teeth examined at earlier sessions. The intra- exam-
iner reproducibility also using weighted kappa values varied be-
tween 0.89–0.97. The median was 0.91. To conclude, it is possible 
in a short time to teach dentists the ICDAS system so they can 
achieve acceptable reliability values. No effort was done to mea-
sure the accuracy.
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 Effect of an E-Learning Programme on the 

Performance of ICDAS in Detecting Occlusal Caries 

 J.A. Rodrigues  * , I. Hug, A. Lussi 

 jorodrigues   @   hotmail.com
Department of Preventive, Restorative and Pediatric Dentistry, 
School of Dental Medicine, Bern, Switzerland 

 This study aimed to evaluate the effect of an e-learning pro-
gramme on the performance of ICDAS scores in detecting occlu-
sal caries. To do so, 97 human permanent molars were selected 
and one site in each occlusal surface was chosen as test site. Four 
dentists, who never had any contact with ICDAS before, scored 
the sites twice (before and after the e-learning programme avail-
able on http://icdas.smile-on.com) with a one-week interval ac-
cording to the ICDAS codes. One expert examiner, who has a 
large experience with ICDAS, also examined the sites once. The 
teeth were histologically prepared and assessed for caries exten-
sion. Weighted kappa (wK), sensitivity, specificity and area under 
the ROC curve (AUC) were calculated at D 1 , D 2  and D 3,4  thresh-
olds before and after the e-learning programme. McNemar test 
was performed to compare the values of sensitivity, specificity 
before and after the programme. The averages of wK values were 
0.61 (before) and 0.66 (after) for interexaminer reproducibility. 
The sensitivity values before and after the programme were 0.80 
and 0.79 (D 1 ), 0.71 and 0.63 (D 2 ) and 0.80 and 0.70 (D 3, 4 ), respec-
tively. Specificity values were 0.66 and 0.66 (D 1 ), 0.69 and 0.77 (D 2 ) 
and 0.83 and 0.89 (D 3,4 ). AUC values varied from 0.77 to 0.88 (be-
fore) and from 0.78 to 0.86 (after), with no statistical difference. 
McNemar test did not show any difference between the values 
before and after the programme. Correlation (wK) with histology 
was 0.62 (before), 0.63 (after) and 0.62 (expert examiner). It can 
be concluded that the e-learning programme did not have any 
statistical significant effect on the performance of ICDAS, al-
though this visual score system performed well in detecting oc-
clusal caries.

  Funding: University of Bern.
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 Performance of Fluorescence-Based Methods, 

ICDAS-II and Radiographic Examination to Detect 

Occlusal Caries Lesions in Primary Teeth 

 J.F. Souza a, * , T. Boldieri  a , M.B. Diniz  a , J.A. Rodrigues  b, c , A. Lussi  b , 
R.C.L. Cordeiro  a  
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 a Araraquara Dental School, UNESP, Universidade Estadual 
Paulista, Brazil;  b School of Dental Medicine, University of Bern, 
Switzerland;  c Cruzeiro do Sul University, UNICSUL, São Paulo, 
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 The aim of this in vitro study was to evaluate the performance 
of fluorescence-based methods, radiographic examination and 
visual inspection for occlusal caries detection in primary teeth. 
Seventy-eight primary molars with occlusal surfaces varying 
from sound to to different stages of caries lesions were selected. 
After professional tooth cleaning, one site of each teeth was as-
sessed twice by 2 examiners using the DIAGNOdent 2095 (LF), 
DIAGNOdent 2190 (LFpen), VistaProof (FC), ICDAS criteria for 
visual inspection and bitewing radiographs (BW). The teeth were 
histologically prepared and assessed for caries extension. Opti-
mal cut-off limits for LF, LFpen and FC were established by the 
maximal sum of sensitivity and specififity. Considering threshold 
1, the sensitivities values were statistically similar each other for 
FC (0.83) and ICDAS (0.75) and LF (0.63) LFpen (0.71), who 
showed the best value for threshold 3 (1.00). The better specifici-
ties values were for BW (1.0) for threshold 1 and LF (0.92) ICDAS 
(0.94) and BW (0.94) for threshold 3. Spearman correlation coef-
ficients with histology were 0.71 (LF), 0.65 (LFpen), 0.74 (FC), 0.71 
(ICDAS) and 0.64 (BW). The area under the ROC curve exhibited 
values statistically similar varied from 0.803 to 0.945. Inter- and 
intraexaminers intraclass correlation values were respectivety 
0.86 and 0.92 (FC), 0.85 and 0.86 (LF), 0.84 and 0.88 (LFpen). IC-
DAS weighted Kappa values for inter- and intraexaminer were 
0.83 and 0.88–0.96, respectively; and BW Kappa values were 0.73 
and 0.75 (BW), respectively. In conclusion, the methods evaluated 
exhibited good reproducibility and good validity for occlusal car-
ies detection in primary teeth.

  Funding: FAPESP (2009/00218-0) and CAPES – Brazil.
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 In vitro Detection and Measurement of Dental Caries 

Using QLF Compared to ICDAS and Histological 

Assessment 

 K.R. Ekstrand  a , S. Martignon  b , A. Cortes  b,   * , R.P. Ellwood  c  

 kim   @   odont.ku.dk
 a University of Copenhagen, Denmark;  b Universidad El Bosque, 
Bogotá, Colombia;  c University of Manchester, UK 

 This in-vitro study aimed at comparing the detection and 
measurement of dental caries using QLF with the ICDAS system 
and histological assessment. In 58 cleaned permanent teeth a pre-
selected site was scored (KE) using the ICDAS codes 0–6 with a 
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head-light, WHO-probe and three-in-one syringe. The teeth were 
also imaged using QLF (Inspektor Pro, The Netherlands) and lat-
er images were analyzed to calculate deltaQ representing ‘lesion 
volume’ with a mineral loss threshold of 5%. A repeat assessment 
was conducted after 15 days. 220  � m-thick sections were histo-
logically assessed with a stereomicroscope at the lesion/scored 
area center for demineralisation (KE) as follows: 0 = no deminer-
alisation; 1 = demineralisation limited to outer-enamel half; 2 = 
demineralisation involving inner-enamel half to outer-dentine 
1/3; 3 = demineralisation involving middle-dentine 1/3; and 4 = 
demineralisation involving inner-dentine 1/3. ICDAS scores were 
distributed among the surfaces as follows: 0 = 10; 1 = 5; 2 = 9; 3 = 
9; 4 = 7; 5 = 11; and 6 = 7. The intraclass correlation coefficient 
between the first and second QLF assessments was 0.79. For clas-
sification of disease based on histological thresholds of score:  1 1, 
 1 2 and  1 3, the area under the ROC’s were 1.00, 0.96 and 0.90 and 
for the same thresholds, the maximum Sensitivity and Specifici-
ties were 100 (Se) and 100 (Sp), 100 (Se) and 88 (Sp) and 86 (Se) 
and 83 (Sp) respectively. For classification of disease based on IC-
DAS thresholds of  1 1,  1 2 and  1 3, the area under the ROC’s were 
0.99, 0.98 and 0.95 and for the same thresholds, the maximum 
Sensitivity and Specificities were 100 (Se) and 90 (Sp), 93 (Se) and 
100 (Sp) and 79 (Se) and 96 (Sp) respectively. In this in vitro study, 
the QLF system showed good reproducibility and was strongly as-
sociated with histological and ICDAS assessments of dental car-
ies.

  Universidad El Bosque, Bogotá, Colombia has partially fund-
ed this study.
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 In vitro Reproducibility and Accuracy of ICDAS and 

FOTI Examinations of Dental Caries with Histological 

Validation 

 K.R. Ekstrand  a , S. Martignon  b , J. Gomez  b,   * , C. Longbottom  c ,
R.P. Ellwood  d  

 kim   @   odont.ku.dk
 a University of Copenhagen, Denmark;  b Universidad El Bosque, 
Bogotá, Colombia;  c School of Dentistry, Dundee,  d University of 
Manchester, UK 

 This study investigated the intra-examiner reproducibility 
and accuracy in detecting caries and estimating lesion depth of 
the ICDAS-system alone and also supplemented with Fibre Optic 
Trans-Illumination (FOTI). Fifty-eight permanent teeth surfaces 
were visually assessed (KE) with the ICDAS codes 0–6 using a 
head-light, WHO-probe and three-in-one syringe. Same surfaces 
were examined by two examiners (RE, CL) using the ICDAS cri-
teria supplemented with FOTI (Microlux, AdDent, USA) and a 
consensus decision was recorded based on the following addition-
al FOTI criteria: 0 = no shadow/stained area; 1 = thin-grey-shad-
ow into enamel; 2 = wide-grey-shadow into enamel; 3 = micro-
cavitation with wide-grey-shadow in enamel and no evidence of 
dentine shadow; 4 = orange/brown or bluish/black shadow  ! 2 
mm wide; 5 = orange/brown or bluish/black shadow  1 2 mm wide 
and/or trans-illumination light-blocked; 6 = large frank-cavita-

tion area with likely pulpal involvement; 9-thin stain preserving 
same width when transilluminated. A repeat examination of all 
teeth was conducted after 1 day. 220  � m-thick sections were his-
tologically assessed with a stereomicroscope at the lesion/scored 
area center for demineralisation (KE) as follows: 0 = no deminer-
alisation; 1 = demineralisation limited to outer-enamel half; 2 = 
demineralisation involving inner-enamel half to outer-dentine 
1/3; 3 = demineralisation involving middle-dentine 1/3; and 4 = 
demineralisation involving inner-dentine 1/3. ICDAS scores were 
distributed among the surfaces as follows: 0 = 10; 1 = 5; 2 = 9; 3 = 
9; 4 = 7; 5 = 11; and 6 = 7. Intra-examiner agreement using weight-
ed Kappa values for the ICDAS, FOTI and the histological assess-
ments were 0.96; 0.88; 0.98, respectively. The association between 
ICDAS and FOTI, ICDAS and Histology and FOTI and Histology, 
using a Spearman correlation coefficient were 0.95, 0.92 and 0.91. 
The intraclass correlation coefficients for the same comparisons 
were 0.95, 0.85 and 0.84 respectively. Both ICDAS and the FOTI-
scoring system had excellent intra-examiner reproducibility and 
were strongly associated with histological scores under in vitro 
conditions.

  Universidad El Bosque, Bogotá, Colombia has partially fund-
ed this study.
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 Thermal Images under Pulse Heating for 

Quantification of Sound, De- and Re-Mineralized 

Enamel in vitro 
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 This study evaluated whether pulse heating thermal images 
could distinguish sound, de- and re-mineralized enamel. 24 ex-
tracted adult lower incisors were covered with paraffin wax except 
on the labial surface of two 1  !  1 mm 2 -windows. Specimens were 
divided into 2 groups, and were demineralized by exposure to 
 Streptococcus mutans  A32–2 in trypticase-soy-broth containing 
5% sucrose at 37   °   C   for 3 or 6 days. One window was covered. 
Specimens were further divided into 2 groups, and were reminer-
alized with 250 or 1,100 ppm-F as NaF for 10 days by pH-cyclic-
model [3 days-demineralization (3 days-demin)/remineralized 
with 250 ppm-F (250 ppm F-remin), 6 days-demineralization (6 
day-demin)/250 ppm F-remin, 3 days-demin/remineralized with 
1,100 ppm-F (1,100 ppm F-remin), and 6 days-demin/1,100 ppm 
F-remin]. The distribution of the infrared radiation energy was 
acquired by the infrared camera (100 images/s). A xenon flash 
lamp was the heat source (1,600 J and excitation-time: 1/1,200 s). 
Sound, demineralized, and remineralized enamel were analysed. 
The temperature descent curve between  Ir  (intensity of the infra-
red radiation energy) and  t  (elapsed time after heating) was fitted 
to the equation with coefficients  A  and  B : Ir  = – A ln( t ) +  B . Repeat-
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ed measures ANOVA models were used to compare the coeffi-
cient  A  estimates between groups and treatment periods (sound, 
demin, remin). Average  8  SD of  A  (sound, demin, remin) were: 
3 days-demin/250 ppm F-remin: 342  8  38, 347  8  60, 413  8  81, 
6 days-demin/250 ppm F-remin: 363  8  69, 522  8  63, 572  8  46, 
3 days-demin/1,100 ppm F-remin: 348  8  51, 455  8  96, 447  8  
109, and 6 days-demin/1,100 ppm F-remin: 351  8  39, 539  8  89, 
501  8  57. There was no difference for sound period among groups 
(p  1  0.05). For demin, 3 days-demin/250 ppm F-remin was lower 
than the other groups. For remin, 6 days-demin/250 ppm F-remin 
was higher than 3 days-demin/250 ppm F-remin and 3 days-de-
min/1,100 ppm F-remin (p  !  0.05). Remin was higher than sound 
for 3 days-demin/250 ppm F-remin (p  !  0.05). Demin and remin 
were higher than sound for the other 3 groups (p  !  0.05). These 
results showed that pulse heating thermal imaging has the poten-
tial for detection and quantification of non-cavitated enamel car-
ies.
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 The aim of this in vivo study was to evaluate the validity of 
different methods for occlusal caries detection in permanent 
teeth. This study was approved by the Ethics Committee in Re-
search of the Araraquara Dental School, UNESP (50/08). Eighty-
eight adults aged 18–35 years participated in the study; a total of 
105 posterior permanent teeth with indication of extraction were 
selected. After professional tooth cleaning, one occlusal site per 
tooth varying from sound to different stages of caries was select-
ed. One experienced examiner performed the examinations us-
ing: DIAGNOdent 2095 (LF), DIAGNOdent 2190 (LFpen), Vis-
taProof (FC), ICDAS visual criteria and bitewing radiographs 
(BW). After extraction, the teeth were histologically prepared and 
assessed for caries extension. Optimal cut-off limits were estab-
lished for LF, LFpen and FC. The detection methods were com-
pared by means of sensitivity, specificity, accuracy and area under 
the ROC curve. The specificities at D1 and D3 were, respectively, 
1.00 and 0.77 for LF, 0.80 and 0.71 for LFpen, 0.80 and 0.49 for FC, 
0.60 and 0.77 for ICDAS and 1.00 and 0.97 for BW. The sensitivi-
ties were 0.85 and 0.81 for LF, 0.89 and 0.85 for LFpen, 0.74 and 
0.85 for FC, 0.93 and 0.52 for ICDAS and 0.29 and 0.44 for BW at 
D2 and D3, respectively. The accuracy values were higher for LF, 
LFpen and ICDAS at D1 and D3 thresholds. The area under de 
ROC curve varied from 0.645 to 0.949 and confirmed the good 
performance of the methods. It can be concluded that LF, LFpen, 

FC and ICDAS presented good validity in detecting occlusal car-
ies in vivo. However, BW showed good validity to detect only car-
ies in dentine.

  Funding: Fundação de Amparo à Pesquisa no Estado de São 
Paulo (FAPESP, Processo 2009/00218-0) and Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior (CAPES).
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 Previously we described a simple blue light in combination 
with an optical filter to visualize occlusal caries lesions including 
deep dentinal ones underneath seemingly intact enamel. Based 
on this a digital camera fitted with the same optical filter and blue 
light excitation spectra was developed called QLF-D. A program 
was written to perform automatic analysis. Occlusal fluorescence 
images of 8 extracted molars were collected with QLF-D. For each 
tooth pixel a 4th degree polynomial fit was made though points 
determined by its red and green values. From this set all pixels 
were excluded were the red value was higher than the polynomial 
fit value. A second polynomial fit function was made through the 
new pixel set, which is assumed to represent the pixel values of 
sound tooth tissue. For each tooth pixel the red fluorescence fac-
tor  � R pix   {  R pix /R sound  was calculated where R pix  was its red com-
ponent and R sound  the value of the second polynomial fit. A cloud 
of pixels, aimed to exclude stains and calculus/white spot areas, 
was assembled using the following exclusion criteria:  � R p   1  K stain  
and (G p /G s )  !  K calc/whspot . Here K stain  and K calc/whspot  were con-
stants. A subsurface caries parameter  � S was introduced and de-
fined as the mean  � R pix  in the remaining cloud of pixels. For the 
8 teeth examined we optimized the values K stain  and K calc/whspot  to 
1.50 and 0.90 respectively to exclude stains and white spot/calcu-
lus.  � S is potentially a measure for the presence of porfyrines un-
der the tooth surface. It is also postulated that  � S a measure for 
the depth of the caries lesion under the enamel surface which is 
independent of stains and white spot/calculus presence on the 
tooth surface.

  Funding: Inspektor Research Systems B.V.
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Depth Profile 

 D. Inaba  a,   * , E. de Josselin de Jong  b–d , M.H. van der Veen  d  

 d.inaba001   @   gmail.com
 a Department of Oral Health and Development Sciences, 
Iwate Medical University, Morioka, Japan;  b Inspektor Research 
Systems B.V., Amsterdam, The Netherlands;  c School of Dental 
Sciences, University of Liverpool, UK;  d Academic Centre for 
Dentistry Amsterdam (ACTA), Amsterdam, The Netherlands 

 Recently we have developed a novel quantitative light-induced 
fluorescent system (QLF-D, Inspektor Research Systems B.V.) 
which enables us to capture green and red fluorescence at ex-
tremely high resolution. The aim of this study was to examine the 
red fluorescent surface intensity on the occlusal surface of molars 
with the depth profile of the red fluorescence. Occlusal red fluo-
rescence images of 8 extracted human molars (#1–8) were col-
lected using the QLF-D system fitted with the red-color specific 
optical filters and blue light excitation. Then mesio- distal cross-
sectional planes including central pit were observed by QLF-D for 
depth of red fluorescence. The depth of red was rated 0: invisible; 
1: limited to enamel; 2: involved dentine; 3: cavity. On the occlusal 
surface images the mean red fluorescence intensity ( � S) was cal-
culated, with respect to sound enamel. The range of  � S values was 
1 to 8.9 and  � S correlated significantly with depth rank with r = 
0.78 (Spearman rank correlation, p  !  0.05). The molars without 
red fluorescence in the sectional surfaces showed mean  � S value 
of 1.23 (n = 3); molars category 1 had  � S value of 2.7; molars cat-
egory 2 had  � S value of 2.7; molars category 3 had  � S value of 5.75. 
In conclusion, the data suggest that the red fluorescence observed 
from the occlusal aspect of extracted molars has good agreement 
with actual depth at which fluorescence is found in hemi sections.
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 The conventional QLF-Pro has been upgraded to the QLF-D 
by applying a 15.5 Mpixels SLR (EOS 500D, Canon) and LED il-
lumination source. The aim of this study was to examine fluores-
cent aspects of enamel lesions in comparison with conventional 
QLF-Pro. Bovine enamel blocks (n = 14) were demineralized in a 

0.1  M  lactic acid solution (pH4.5) for 48 h, and then measured for 
 � F values (fluorescent reduction rate, %) by QLF-Pro and QLF-D 
in a standardized conditions of illumination and optical setting. 
To evaluate whole systematic error, all the procedures from image 
capturing to  � F measurement were repeated 10 times indepen-
dently by one operator using QLF-D for randomly selected 3 sam-
ples. In addition, 10 repetitions of  � F measurements by the QLF 
software were performed for each of 3 fluorescent images taken 
by the QLF-D to estimate measurement reproducibility. The  � F 
values from QLF-D for 14 samples (17.9  8  4.74%) were statisti-
cally similar (p = 0.586, unpaired t test) to the measurements from 
QLF-Pro (18.8  8  4.45%). The  � F values for 3 samples were 26.8 
 8  0.64% (CV = 2.4%), 15.98  8  0.75% (4.7%) and 16.29  8  0.83% 
(5.1%) indicating that the systematic error of QLF-D processing 
was less than 5.1% for  � F values. Ten repetitions of  � F measure-
ment resulted in CV values of 4.9% at most. In conclusion, the 
novel QLF-D system is fully compatible with the conventional 
QLF-Pro for fluorescent assessment and the measurement proce-
dure of QLF-D has acceptable reproducibility in vitro.
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 Desktop X-Ray Micro CT Imaging Compared with 

Conventional Histological Sectioning as a Gold 

Standard in Cariology 
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Conservative Dentistry, Universität Marburg, Germany;  e Micro 
CT Research Group, Universiteit Antwerpen, Belgium 

 Conventional histological validation is a generally accepted 
gold standard in caries studies. Besides demanding complex labo-
ratory processing, about 80% of the tooth material is lost irrevers-
ibly. X-ray Micro Computer Tomography (XMT) is a high-resolu-
tion, non-destructive imaging technique, not requiring elaborate 
specimen preparation. Desktop XMT systems significantly re-
duced cost and complexity of the technique. The aim of the pres-
ent study is to compare both methods for categorical caries grada-
tion and assessment of lesion depth and size. 148 extracted human 
premolars and molars, encompassing lesions of different extent, 
were selected. All teeth were individually mounted on a support 
to ensure identical orientation during XMT and histological 
preparation. After obtaining XMT images with spatial resolution 
of 18  � m 3  (Skyscan1076, Belgium), all teeth were embedded in 
resin and serially sectioned, with digital photographs being taken. 
Custom registration software allowed accurate correlation of his-
tological sections and XMT slices. Images were displayed in ran-
domized order on a 21 �  �  CRT monitor. Four observers scored le-
sion category, and marked central depth as well as lesion area, 
using a proprietary graphical user interface.

  According to XMT 76% of the surfaces were sound, 12% had 
enamel and 12% had dentine caries. Histology showed 69% of 
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sound surfaces, 15% with enamel caries, and 16% with dentine 
caries. Spearman’s correlation coefficient for categories was 0.81 
(p  !  0.0001). Correlation between both techniques was 0.720 for 
central depth, and 0.757 for lesion area (p  !  0.0001). Bland-Alt-
man plots revealed that 84% of the data points were within 2SD, 
with 65% total agreement between both techniques. XMT and 
histology demonstrated good agreement, although both tech-
niques are based on distinct decision criteria. Due to its nonde-
structive nature and comparatively simple specimen manipula-
tion, desktop XMT imaging is a potentially promising alternative 
to histology as a gold standard in cariology.

  Supported by VUB research fund, FWO Vlaanderen.
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 Optical Coherence Tomography Images of Caries 

Analyzed by Signal Attenuation 
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 The aim of our research was to improve the images generated 
by an Optical Coherence Tomography (OCT) set up as a method 
for early caries detection. The OCT images that are based on quan-
titative measurements of the backscattered light intensity as a func-
tion of depth into the analyzed region can be described through the 
attenuation signal. The OCT is a good technique to be applied to 
caries detection because the technique is well suited for detecting 
changes in optical scattering, tissue polarization, and refractive in-
dex due to morphological alterations within samples. The OCT im-
ages are formed by a straight-line collection of adjacent A-scans, 
plotted as a two-dimensional cross section, called B-Scan. Our 
OCT system (Thorlabs) was coupled to a micrometer translation 
stage to scan an area of 2  !  2.5 mm of sound and carious enamel 
surface in 0.5 mm/s. It was analyzed each signal of all B-Scan that 
is representative of a linear sequence from adjacent spots located 6 
um apart resulting in a point attenuation. The calculation of each 
point attenuation coefficient provides the observation of the distri-
bution of the scattering aggregates changes representing an A-
Scan. The optical attenuation at 930 nm was analyzed by acquiring 
350 parallel OCT images at 6 um intervals of each scan. All images 
were processed by software developed in LabView environment, 
and each attenuation value was projected onto a 2 D map that gives 
information of different optical characteristic of the depth tissue 
evaluated. The image shows micrometric details as cracks, and 
even Hetzius streaks of enamel, and also makes easy the evaluation 
from professionals that are not adapted to the technique.

  Supported by Capes, CNPq and PRONEX – FACEPE.
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 Detection of Artificially  Induced Secondary Caries 

Using Different Methods under Simulated Clinical 

Conditions 
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 The aim of this investigation was to evaluate several detection 
methods [visual/tactile, radiography, fiber-optic transillumina-
tion (FOTI) and digital imaging fiber-optic transillumination 
(DIFOTI)] in the detection of secondary caries in approximal gin-
gival margins of resin-matrix composite restorations under simu-
lated clinical conditions. MOD resin-matrix composite restora-
tions were placed in 120 extracted premolars and molars. Each of 
the two gingival margins of each specimen was assigned to one of 
four groups; three to have caries lesions developed; one be kept as 
sound margin. Two of the groups have cavities with different 
depths (reaching DEJ or extending about 2 mm into dentin) cre-
ated with carbide burs. Specimens were incubated with  Strepto-
coccus mutans  A 32–2 (serotype  c ) in TSB+5% sucrose for three 
weeks and caries lesions developed at the exposed gingival mar-
gins (three of the groups). Afterwards, teeth were mounted in 10 
plastic manikins (20 typodonts) and examined by three examin-
ers under clinical conditions using the four caries detection meth-
ods. Then, specimens were sectioned though the lesions, and ex-
amined under a digital stereomicroscope for lesion extension se-
verity scoring. Results showed that DIFOTI had the highest 
agreement between examiners, followed by radiographs. The 
likelihood ratios were powerful for all methods ( 1 10 for positive; 
 ̂  0.2 for negative). The area under the ROC curve was high 
( 1 0.80) for all methods, for all examiners. DIFOTI had signifi-
cantly higher accuracy than the other methods (p  ̂   0.0005) and 
radiography and FOTI had significantly higher accuracy than vi-
sual/tactile (p  ̂   0.0009). Examiner repeatability showed good 
agreement for all methods using this model (weighted Kappa 
range was 0–75–0.95 for both intra- and inter-examiner). In con-
clusion, this new model seems to be a good alternative to clinical 
studies for the screening of secondary caries detection methods.

  Supported by Indiana University School of Dentistry.
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Methods for Occlusal Caries Diagnosis 

 A. Jablonski-Momeni  * , H.M. Schipper, S.M. Rosen,
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 Occlusal carious lesions can occur at different discrete sites 
and be of different appearance and severity. In assessing diagnos-
tic accuracy, the presence of multiple lesions on an occlusal sur-
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face may cause problems for evaluating individual lesions and the 
group of lesions is not statistically independent. This study aimed 
to evaluate whether there is an effect of ‘independent data’ on the 
performance of fluorescence based devices and the reproducibil-
ity of the measurements when used on occlusal surfaces. 36 per-
manent extracted teeth (2–3 investigation sites on each occlusal 
surface, n = 82) were chosen. Two investigators examined the sites 
using DIAGNOdent pen (LF) and VistaProof (FC). Each investi-
gation site was measured independently in a random order twice 
within one day. The teeth were serially sectioned for assessment 
of lesion depth. Intra-class-correlation coefficients (ICC) for in-
tra- and inter-examiner reproducibility and the areas under the 
ROC-curve (AUC) were calculated for all investigation sites. Ad-
ditionally, one investigation site per tooth was randomly selected 
(independent data, n = 36). To test whether reproducibility and 
performance differ systematically between independent data and 
measurements including all investigation sites, the effect size (Co-
hen’s d) was calculated. The results for all investigation sites were: 
ICC: LF 0.91–0.97, FC 0.83–0.94; AUC: LF 0.71–0.82, FC 0.74–
0.82. The results for the independent   ere: ICC: LF 0.83–0.98, FC 
0.79–0.91; AUC: LF 0.58–0.72, FC 0.63–0.71. Comparing the ICC 
for all data and for the randomized selection, a small effect for the 
LF (effect size 0.11–0.5) and no effect for the FC (0.07–0.2) oc-
curred. AUC for the whole sample and the randomized data 
showed small effects for LF and FC (0.17–0.25). Measuring mul-
tiple sites on teeth with fluorescence devices moderately influ-
ences performance compared to one site being investigated.

  Supported by Dürr Dental, Bietigheim-Bissingen, Germany.
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Assessment of Caries Lesion Activity 

 K.W. Neuhaus  a,     * , B. Nyvad  b , J. Frohn  c , A. Lussi  a , L. Jaruszewski  d   

 klaus.neuhaus   @   zmk.unibe.ch
 a School of Dental Medicine, University of Bern, Switzerland; 
 b School of Dentistry, University of Aarhus, Denmark; 
 c Nanofocus AG, Oberhausen, Germany;  d Private Dental Office, 
Hildesheim, Germany 

  Aim:  To validate the assessment of lesion activity by means of 
an experimental optical sensor measuring reflexion intensity. 
 Methods:  Fourty teeth with enamel lesions were selected from a 
pool of extracted teeth, stored in 1% chloramine solution at 4   °   C. 
Each tooth was cut in a clinically sound half and a half with a non- 
cavitated lesion. After gentle plaque removal with NaOCl for 30 s 
and rinsing with tap water, the teeth were kept humid. The lesions 
were then photographed at 6.25 !  magnification and one measur-
ing point was chosen per lesion and indicated with an arrow on a 
printout. Independently from each other, visual assessment (VA), 
optical assessment using an experimental sensor (ES) and confocal 
profilometry (CP) of the chosen spot was performed. ES is a hand-
held confocal chromatic sensor rendering natural numbers 0–50 
indicating the percentage of reflexion intensity. The results were 
compared by calculating the 95% confidence intervals for ES and 
OP. Not overlapping CIs indicate a statistically significant differ-

ence.  Results:  Both ES and CP rendered significantly different val-
ues comparing lesions visually scored as active or inactive. For ES 
the 95% CIs for lesions scored active and inactive were [11.5;   19.5] 
and [24;   29], respectively (p  !  0.05). For CP, the corresponding 95% 
CIs were [0.56  � m; 1.05  � m] and [0.36  � m; 0.5  � m], respectively 
(p  !  0.05). ES values of the clinically sound control teeth were sig-
nificantly different from active lesions, but not from inactive le-
sions. CP values of the control surfaces were not significantly dif-
ferent from active/inactive lesions.  Conclusion:  Within the limits 
of this study, the experimental sensor can be regarded as a tool for 
quantitative enamel lesion activity assessment. Practical aspects of 
the ES device should be considerably improved.
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 Can New Methods Improve the Detection of 

Proximal Carious Lesions in Primary Molars? 

 N. Chawla  * , L.B. Messer, D.J. Manton 

 ljbm   @   unimelb.edu.au
Melbourne Dental School, Melbourne, Australia 

  Aims:  To compare and contrast eight available carious lesion 
detection methods (visual inspection using ICDASII, digital radi-
ography, four transillumination methods, two methods based on 
laser-fluorescence) with the gold standard (histology) to deter-
mine the method with the highest accuracy for detecting proxi-
mal carious lesions in extracted primary molars.  Materials and 

Methods:  Extracted primary molars (n = 140) were stored in 
0.02% chlorhexidine solution and mounted in light-cured impres-
sion tray material in pairs. Three examiners used eight detection 
methods to assess proximal carious lesions. Five damaged teeth 
were discarded. The teeth (n = 135) were sectioned, serially-
ground, and examined under light microscopy using Downer’s 
histological (HST) criteria as the gold standard. Intra- and inter-
examiner reliability, agreement with HST, specificity, sensitivity, 
ROC curves and areas under the curve (AUC; Az) were calculated. 
 Results:  For the main study, transillumination (SDI instrument 
without collimator) had the highest inter-examiner reliability 
(0.53); digital radiography had the highest intra- and inter-exam-
iner reliability (0.76, 0.63). Combining the measures of specificity 
and sensitivity into the area under the receiver operating charac-
teristic curves (AUC), visual inspection had the highest value for 
detecting enamel and dentinal carious lesions (Az = 0.74), and 
digital radiography had the highest value for detecting dentinal 
carious lesions only (Az = 0.86). Conclusions: Enamel and den-
tinal carious lesions on proximal surfaces of primary molars were 
detected most accurately by visual inspection followed by digital 
radiography, and dentinal carious lesions were detected most ac-
curately by digital radiography followed by visual inspection. The 
four transillumination methods were more accurate in detecting 
dentinal carious lesions only than enamel and dentinal carious 
lesions, but did not achieve the accuracy of visual inspection and 
digital radiography. The two laser fluorescence methods studied 
were judged to be of little diagnostic value.

  Supported by Melbourne Dental School, the University of 
Melbourne.
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Detection of Dental Caries: Clinical Trial Results 
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  Objective:  Using Frequency Domain Photothermal Radiom-
etry (PTR) and Modulated Luminescence (LUM) diagnostics, 
Quantum Dental Technologies, Inc., (QDT) has developed and 
tested a portable PTR-LUM instrument (The Canary TM  Dental 
Caries Detection System) detecting artificial dental caries in sev-
eral in-vitro studies. The aim of the present clinical trial was to 
determine the safety and in-vivo application of this device for 
clinical detection of early caries.  Methods:  In this study, PTR, 
LUM amplitude (A) and phase (P) responses at various modula-
tion frequencies from healthy and carious dental enamel (ICDAS 
0–6) were measured. A clinical trial was done using The Canary TM  
(prototype 1), under the approval of Health Canada. Over 500 re-
gions on healthy tooth surfaces of 50 subjects were used to con-
struct a healthy baseline for each output channel (1-PTR-A, 
2-PTR-P, 3-LUM-A and 4-LUM-P). While PTR-A and PTR-P 
were used to detect near-surface and subsurface lesions, LUM-A 
and LUM-P were used to detect near-surface lesions.  Results:  The 
Canary TM  did not cause any adverse events or soft or hard tissue 
trauma. There was no difference in signal from wet or dry tooth 
surfaces; anterior and posterior healthy tooth surfaces provided 
the same signal, and the presence of surface stain and biofilm did 
not affect the signal from healthy tooth surfaces. In carious enam-
el, we observed a clear shift from the baseline in both PTR (PTR-
A increased up to 6–230%, PTR-P shifted up to 5–25%) and LUM 
(LUM-A decreased up to 7–85%, LUM-P shifted up to 1–9%) de-
pending upon the type, depth and nature of the lesion.  Conclu-

sion:  Results from this first clinical trial showed that the Can-
ary TM  is safe, discriminates healthy and carious enamel.

  Supported by The Health Technology Exchange (HTX) Proj-
ect HTX 2007–13.
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 This presentation describes the rational and content of a nov-
el caries assessment index that is termed: Caries Assessment Spec-
trum (CAS). It combines the ICDAS II and PUFA indices, and the 
M- and F-components of the DMF index. The CAS index consists 
of assessing stages of carious lesions progression in enamel, den-
tine and the pulp, together with teeth Missing and Filled due to 
dental caries. The index is expressed as EDPMF-T/S. The word 
‘spectrum’ depicts what is considered the main strength of the 
new index – its usefulness to describe the complete range of stag-
es of carious lesion progression from no carious lesion through 
lesions in enamel and dentine, to the advanced stages of carious 
lesion progression in pulpal and tooth surrounding tissue in the 
public oral health setting. Furthermore, treatment requirements 
are better derived from the CAS index than from the ICDAS II, 
PUFA or DMF indices. The CAS index has been used in a child 
population in Brasil in a response to difficulties encountered in 
reporting study outcomes from using PUFA and in particular, 
ICDAS II. How to report results from using the CAS index will be 
presented. A DMF score can easily be deduced from the CAS score 
which secures the use of existing DMF scores all over the world. 
Both the individual index codes at enamel, dentine and pulpal 
level as well as combinations are reported, as can the consequenc-
es of advanced stages of untreated cavitated carious lesions with 
CAS. The use of the CAS index is very promising and should be 
used in different age groups in different countries and cultures.
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 Oral Health Status and Treatment Need of 41 

Hospital Patients with Rheumatoid Arthritis 
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  Objectives:  To assess oral health state of patients with rheu-
matoid arthritis (RA) treated in the University Hospital of Stras-
bourg (France) and to develop a protocol of specific preventive 
dental care.  Design:  A transversal descriptive epidemiologic 
study to describe oral conditions, salivary parameters and cranio-
mandibular dysfunctions.  Subjects:  The 41 patients hospitalized 
for RA treatment monitoring from April to October 2008, aged 
from 20 to 80 (80% [0.68; 0.92] female, sex ratio = 0.24). 70% [0.56; 
0.84] of the population was aged from 50 to 69 years (m = 57.8; 
median age = 61; s.d. = 14.82; Variation Coefficient = 0.256).  Re-

sults:  The mean DMFT: 20.95 [18.6; 23] (s.d. = 7.42) and DMFS: 
83.9 [72; 95.8] (s.d. = 38.8) were high. The 50 to 64 aged subjects 
presented a mean DMFT of 21.32 [12.4; 30.22] and a mean DMFS 
of 89 [52; 126]. The 65 to 79 years-old subjects presented a mean 
DMFT of 20.58 [8.9; 32.2] and a mean DMFS of 75.66 [33; 118]. 
There was no significant difference between the two age groups 
(p  !  0.05). Following data were calculated on the whole sample. 
Sialometry showed that 22% had low and 22% moderate salivary 
flow, 58.5% a high level ( 1 10 5  CFU/ml) of  Streptococus mutans  
and 49% presented a diminution of the salivary buffering capac-
ity. A high prevalence of clinical signs of cranio-mandibular dys-
functions was observed (46.3% showed a limitation of mouth 
opening, 52% clicking and/or cracking noises and 37% suffering 
from TMJ pains.  Conclusion:  The RA patients were at high cari-
ous risk. They cumulated unfavourable salivary conditions with 
functional impairment responsible of defective oral hygiene.
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 This study explored dental biofilm/plaque fluorescence and its 
potential for caries risk assessment. ‘Clinical findings’ were re-
corded from 65 volunteers (age 18–73): Dental visits (frequency); 
education; oral hygiene; fluoride exposure; nutrition; salivary flow 
rates, pH, calcium, phosphate, buffer-capacity (CRT-buffer � ), 
bacteria (Dentocult � -SM/-LB); lactate (Clinpro TM  Cario L-Pop TM ); 
plaque index (PI; Silness J, Löe H: Acta Odontol Scand 1964;   22:  
 121–135); plaque-pH; PSI; DMFS; initial and active caries. A 
pooled sample of mature plaque from each volunteer was subject-
ed to fluorescence-spectrophotometry at 405 nm excitation. Fol-
lowing professional tooth cleaning and three days without oral 
hygiene, the volunteers were re-examined concerning PI, plaque-
pH, and plaque fluorescence (second examination). A red-over-
green ratio (RGR) comprising spectral intensity integrated from 
565–720 nm (green) and 490–540 nm (red) was calculated. Using 
the Cariogram (Bratthall D: Eur J Oral Sci 1996;   104:   486–491), the 
chance-values from 0–33% were defined as ‘high risk’, 34–67% as 
‘moderate risk’ and 68–100% as ‘low risk’. Correlation and regres-
sion were analysed between clinical findings and RGR. All dental 
biofilm samples showed a native peak in the green spectrum and 
several peaks in the red spectrum that resembled porphyrin fluo-
rescence. Emission spectra from ‘high risk’ volunteers showed 
more intense fluorescence in the red spectrum compared to ‘mod-
erate risk’ and ‘low risk’ volunteers. Comparing mature to 3-day-
old plaque, fluorescence intensity in the red spectrum decreased 
in ‘high risk’, but increased in ‘low risk’ volunteers. Among clini-
cal findings correlating with RGR, at the first examination the fol-
lowing were significantly (p  !  0.05) associated with RGR by bi-
variate linear regression: Age, stimulated salivary flow rate, lac-
tate, LB and SM, PI, PSI, DMFS, and active caries. At the second 
examination, SM, resting saliva calcium, PI, active and initial car-
ies lesions, and chance-values were related. The fluorescence fin-
gerprint of dental plaque may be suitable for caries risk assessment.
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 The aim was to evaluate the part of patients suffering from 
dental anxiety, the impact of this anxiety on their dental health 
and the related factors associated, in order to improve the quality 
of their dental care. All the patients having consulted in emer-
gency at the department of operative dentistry during 1/3 of half- 
day randomly selected during one month. Dental and hygiene sta-
tus were recorded. A questionnaire was conducted to determine 
the CORAH score and other factors related. 66 subjects: 4 subjects 
refused to participate and 11 excluded (language problems). 51 
subjects (mean age 35 years (SD = 15); male = 53%) were exam-
ined. 21 patients presented no anxiety (NAP) and 30 were anxious 
(AP): 59% (moderate: 33%, high: 12%, severe: 14%). There were 
more female and more low socio-economic-level subjects in AP 
group (p  !  0.05). The AP attended later after apparition of pain 
and attended less frequently the dentist than the NAP (p  !  0.05). 
Their carious risk was higher: mean DMFT = 16 (SD = 6); 83% of 
the AP had a DMFT 610 (p  !  0.05). The emergency was mainly 
due to apical infection (43% of AP; 29% of NAP) and pulpitis. The 
AP were more afraid from instruments and pain during operating 
time than the other (p  !  0.05). The fear from anaesthesia and post-
operative pain was comparable between the two groups. The AP 
asked more for oral explanations. Reduction of time spent in wait-
ing room and inhalation sedation were solutions selected only by 
the AP. Adapted communication strategies, systematisation of 
regular dental visits and better control of pain during operating 
time should be established in order to improve the care of the anx-
ious patients which are at high risk of caries. 

  Supported by Pr Y. Haikel, director of the department of Con-
servative Dentistry and Endodontics of University Hospital of 
Strasbourg.
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 CRA is routinely used in SASDS to tailor care. Clinicians are 
instructed to assess risk as high, medium or low based on clinical 
judgment and considering past and present caries experience (in-
cluding non-cavitated lesions), oral hygiene, fluoride exposure, 
dietary pattern, medical conditions and family circumstances. 
No microbiological tests are conducted.  Aims:  to assess the accu-
racy and the effectiveness of CRA among SASDS children.  Meth-

ods:  Data were collected from electronic patient records of 6–
15-year-old children who had 2+ recorded examinations. Num-
ber of fissure sealants was also extracted. Caries incidence 
density (ID) was estimated and used as outcome measure of new 
caries rate during follow-up to adjust for time and surfaces at risk. 
Caries rate was compared among three risk groups to assess the 
accuracy of CRA. Caries rate was also compared between groups 
by reception of fissure sealants. A generalised linear regression 
model was used to examine the association between caries rate, 
risk status and fissure sealant use in SASDS children.  Results:  
Data of 51,624 children were available. New caries rate in perma-
nent dentition was strongly associated with risk status assigned at 
baseline. Caries rate among high-risk children was 2.5 and 5 times 
higher than that among medium- and low-risk children (ID of 1.7 
vs. 0.6 and 0.3 respectively). Among high-risk children, having 
four and more fissure sealed surfaces was associated with signifi-
cantly lower caries rate in a multivariable regression model after 
adjusting for other factors (estimate: –0.8; p = 0.02). Among low- 
and medium-risk children, having sealants was not associated 
with significantly lower caries rate.  Conclusion:  Caries risk as-
sessment in routine SDS practice was found to accurately predict 
the new caries rate. Provision of fissure sealants was effective in 
high-risk children.

  Supported by University of Adelaide Postgraduate Research 
Scholarship. South Australian Dental Services. Australian Dental 
Research Foundation.
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 The aim of the present study was to investigate the relation 
between salivary peptides, caries experience and mutans strepto-
cocci (MS) levels in saliva of children with (CE) and without (CF) 
early childhood caries (ECC). One hundred and six 10–71 month-
old children participated in this study. Unstimulated whole saliva 
(WS) was collected and centrifuged. Supernatants were lyophi-
lized, divided into two pools (CF and CE) and individual samples, 
and stored at –20   °   C for posterior analysis using LC-MS (Liquid 
Chromatography Mass Spectrometry). Stimulated WS was col-
lected and used for MS detection in MSB agar medium. Dmfs 
scores were calculated. The chromatograms from the pools of the 
CF and CE groups presented different peak patterns, which led to 
the identification of 9 peptides with molecular masses ranging 
between 923–2,580 m/z. Based on theoretical molecular masses 
available from online databases these peptides were identified as 
IB-8b, statherin, �-defensin 3, �-defensin HNP1-4, histatin 3, �-
defensins 1, 2 and 3, cathelicidin LL-37. Three of these 9 peptides 
were significantly related with caries experience. The presence of 
HNP-3 (�-defensin 3) (B = –1.588, S.E. = 0.677, W = 5.499, p = 
0.019) and HBD-3 (�-defensin 3) (B = –2.451, S.E. = 1.156, W = 
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4.492, p = 0.034) reduced the chances of experiencing ECC. The 
presence of PRP IB-4 significantly increased caries experience (B 
= 2.731, S.E. = 1.295, W = 4.449, p = 0.035). In addition, age (B = 
0.041, S.E. = 0.018, W = 5.388, p = 0.020) and MS counts (B = 0.141, 
S.E. = 0.067, W = 4.381, p = 0.036) increased caries experience, 
however gender was not associated with dental caries (B = –0.074, 
S.E. = 0.474, W = 0.024, p = 0.877). Our results suggest that pres-
ence of specific peptides in saliva of CF or CE children in early 
childhood predisposes to a higher or lower risk of caries experi-
ence.

  Supported by FUNCAP (Association which supports research 
in the state of Ceara, Brazil).
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 Caries in primary teeth is an ongoing issue in children’s dental 
health. Relatively little is known on rates of initial carious lesions 
progression through the enamel or the dentin. This longitudinal 
study was designed to assess visually, the rate of initial carious le-
sion progression between the ages of 21 and 54 months among 
Cree Indian children. As part of a single blind, randomized, con-
trolled trial to assess a dental health intervention using fluoride 
varnish, 170 young children aged 21 months, were initially ran-
domly allocated to a group control. Children had no trial inter-
vention and were exposed to normal care control group for a 
mean period of 33 months. At baseline and outcome, d 1–4 efs 
(number of decayed, missing [due to caries] and filled tooth sur-
faces) at noncavitated level, was measured in the children by a 
total of 3 trained, calibrated dental hygienists blinded to the group 
allocation. The evaluation was carried out in community centres 
or daycares using an illuminated mirror, an explorer and 2  !  2 
gauze pads on a table with mattress or a regular chair. The teeth 
were cleaned prior to examination. Carious lesions rates (percent-
age) of progression on all dental surfaces were measured from 
initial stage (d 1 ) to others (d 2–4 ). A total of 8,777 surfaces were 
considered. Among all surfaces, 2,276 (25.9%) had lesion experi-
ence during the study period. On all initial carious lesions at base-
line, lesion progressed 50% of the time and regressed 40% of the 
time during the study period. These results suggest that initial 
carious lesion in vulnerable children tend to progress about half 
of the time between the age of 2 and 4 years old.

  Supported by the James Bay Public Health Authorities, Cree 
Health Board, Quebec, Canada.

  155 

 Effect of Hyperbaric Oxygenation on Post-Radiation 
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 In our previous study we observed that hyperbaric oxygen-
ation (HBO) therapy improves salivary function and decreases 
the quantity of cariogenic bacteria in patients exposed to radio-
therapy of the salivary glands. There is no data on the influence 
of the teeth present on this improvement. Our aim was to evaluate 
the influence of HBO therapy on post-radiation xerostomia in 
patients with teeth and in edentulous patients. Eight patients with 
teeth (20  8  8 teeth present, with dentinal carious lesions) and 
eight matched edentulous patients were included. Examinations 
were performed at baseline before and after 20 daily HBO thera-
pies in a hyperbaric chamber at 2.5 ATA, where patients breathed 
100% oxygen for 90 min each day. The measurements of salivary 
flow, pH, and colony densities of  S. mutans (SM) ,  Lactobacillus 
(LB)  and  C. albicans (CA)  in stimulated saliva were performed us-
ing Orion Diagnostica (Finland) tests. There were no significant 
differences in the measured parameters between the two groups 
at baseline. After HBO therapy salivary flow increased in patients 
with teeth from 0.38  8  0.2 ml/min to 0.7  8  0.3 (p = 0.031) as well 
as in edentulous patients from 0.11  8  0.1 to 0.86  8  0.2 ml/min 
(paired t test; p = 0.006). Salivary pH increased significantly only 
in edentulous patients from 5.8  8  0.2 to 6.5  8  0.2 (p = 0.016) and 
not in patients with teeth.  SM  colony density decreased in patients 
with teeth and in edentulous patients from 10 5  to 10 4  CFU/ml 
(Wilcoxon test; p = 0.031 vs. p = 0.011). However,  LB  and  CA  de-
creased from 10 5  to 10 4  CFU/mL only in edentulous patients (p = 
0.008 vs. p = 0.021), but did not change in patients with teeth. The 
results showed the effect of HBO therapy on salivary pH and CFU 
of LB and CA was more beneficial in the edentulous group of pa-
tients.

  Supported by Slovenian Ministry of Science and Education 
(No. PO-510-381 and L3-9693-0312).
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 In order to better understand the role of polyols in dental car-
ies prevention, the effects of maltitol and xylitol chewing gums 
(CG) on saliva parameters were assessed in a double-blind, paral-
lel, randomized, double-controlled study conducted in China.
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  240 children aged 13–15 years were divided into four groups: 
three groups chewing for 10 min either SweetPearl-maltitol CG, 
Xylisorb-xylitol CG or gum base, 5 times/day for 30 days, and a 
control group without CG supplementation. Frequency of dental 
hygiene was defined, and salivary parameters (flow, pH, free si-
alic acid, glucan sucrase) were evaluated at different times.

  Compared to gum base, polyols CG lead to greater areas under 
the curves of salivary flow (p  ̂   0.05) and pH (p  ̂   0.05). Free 
sialic acid concentration was reduced over study period in all gum 
groups (maltitol, –0.133  � mol/l; xylitol, –0.118  � mol/l; gum base, 
–0.0655  � mol/l), and this reduction was more important with 
polyols CG than with gum base (p = 0.008). For these three pa-
rameters, maltitol and xylitol induced similar changes. However, 
the decrease in salivary glucan sucrase activity was more impor-
tant with maltitol than with xylitol (p = 0.002), itself showing a 
stronger modification than gum base (p = 0.01). Lastly, compared 
to the no-gum group, gum base induced significant increases in 
salivary flow and pH and significant decreases in free sialic acid 
concentration and glucan sucrase activity. Moreover, none of the 
children reported any feeling of digestive discomfort, evaluated 
by questionnaire.

  Therefore, this study showed that maltitol and xylitol CG in-
duced saliva parameters modifications which are favourable to 
dental caries prevention. These effects might not only be due to 
mastication as the beneficial changes observed are stronger with 
polyols CG than with gum base.

  Supported by Roquette.
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 Matrix metaloproteinases (MMPs) are endopeptidases re-
sponsible for the degradation or resorption of all components of 
the extracellular matrix (ECM). They are involved in the develop-
ment of human dental enamel and remodeling of dentine organic 
matrix. MMPs-2, -8 and -9 have already been identified in human 
dentine. Since bovine dentine is frequently employed in in vitro 
and in situ studies as surrogate for human dentine, the purpose of 
the present investigation was to evaluate the expression and ac-
tivities of MMP-2 and -9 present in human and bovine dentine. 
Blocks from bovine incisors and human molars were obtained 
from roots and crowns. They were pulverised using a cryogenic 
mixer mill. Dentin powder was demineralised in 0.87  M  citric acid 
pH 2.3 for 24 h at 4   °   C under stirring. After centrifugation, the 
demineralised dentin powder was suspended in extraction buffer 
and sonicated 3 times. Samples were incubated for 24 h in extrac-
tion buffer. After centrifugation, the supernatant was collected 
and total protein concentration was measured by Lowry’s meth-
od. Gelatin zymography was performed. Total activity of MMPs-

2 and -9 was determined by ELISA. Gelatinolytic activities identi-
fied as MMP-2 and MMP-9 were detected in extracts of crown 
and root dentin samples both from human and bovine origin. To-
tal activities of MMP-2 were 14.85, 20.16, 14.71 and 22.92 ng/ml 
for bovine root, human root, bovine crown and human crown, 
respectively. The correspondent figures for MMP-9 were 16.71, 
19.95, 21.97 and 19.46 ng/ml, respectively. The results indicate 
that all kinds of dentin substrates tested can be used in studies 
involving the performance of MMPs-2 and -9.

  Funding: FAPESP (07/08389-3, 07/04209-0 and 08/09857-3) 
and CNPq (557863/2008-2).
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 The infiltration of enamel caries with light curing resins (in-
filtrants) might be an effective novel approach to arrest lesions 
under cariogenic conditions. The aim of this study was to evaluate 
the progression of infiltrated natural enamel caries lesions stored 
in a demineralizing environment in vitro. Natural enamel caries 
lesions (ICDAS II code: 2) of extracted teeth were etched with 15% 
hydrochloric acid gel for 120 s and subsequently infiltrated with 
either one of four experimental infiltrants (A: BisGMA 25%, 
TEGDMA 75%; B: BisGMA 20%, TEGDMA 60%, ethanol 20%; 
C: TEGDMA 100%; D: TEGDMA 80%, ethanol 20%) for 5 min. 
As a positive control (PosC), lesions were covered with a flowable 
composite resin; whereas untreated lesions served as negative 
controls (NegC). Specimens of 1 mm thickness were prepared and 
exposed to a demineralizing solution (pH 4.95) for 400 days. Pro-
gression of mineral losses was analyzed using Transversal Wave-
length-Independent Microradiography. Median (25th; 75th per-
centile) baseline integrated mineral loss was 8,334 vol%  !   � m 
(6,458; 13,535) for all lesion parts (n = 77) evaluated. After 400 
days demineralization NegC showed median mineral progression 
of 24% (10; 56). Lesions of PosC, C, and D revealed almost no pro-
gression, whereas those of NegC, A, and B were significantly de-
mineralized. It can be concluded that infiltrants mainly consist-
ing of TEGDMA are capable to inhibit progression of natural 
enamel caries lesions in vitro.

  Supported by the Deutsche Forschungsgemeinschaft (PA 
1508/1-1).
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 Matrix Assisted Laser Desorption Ionisation (MALDI) imag-
ing is a new emerging technique that allows studying spatial dis-
tribution of proteins and peptides directly on a tissue specimen. 
This technique involves mounting a thinly sliced tissue section 
onto a sample plate and applying MALDI matrix directly on top 
of the tissue. A two-dimensional array of MALDI mass spectra 
are obtained, each with a location component. Objective: The aim 
of this works was to develop the MALDI imaging on tooth section 
in order to localize precisely specific proteins or peptides.  Meth-

ods:  Human fresh teeth were conserved after extraction in saline 
solution, at 4   °   C in order to maintain tissue morphology and min-
imize molecular degradation. Teeth were demineralised (Nitric 
acid) prior to paraffin-embedded and sectioning using a micro-
tome at ambient temperature. MALDI MS imaging was per-
formed using a 4,800 ToF/Tof mass spectrometer (Applied Biosys-
tem) at a laser pixel resolution of 100  !  100  � m using an MS 
Reflector Positive method scanning the mass range 800–4,000 
amu, firing 100 laser shots per pixel.  Results:  Our MSI study al-
lowed the localization of multi ionic peptides specific to the hu-
man dentin. We present here the first molecular images of three 
distinct human dentin peptides.  Conclusion:  Our results showed 
the potential interest of this oral tissue molecular analysis meth-
od. The perspectives are now to analyze molecular images of den-
tal hard tissues damage that will help us to understand the process 
of decay at a molecular level.

  Funding: ANR.
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 Fluorescence has been recently applied in different types of 
human tooth caries diagnostic apparatus. In this work, we used 
fluorescence and the non-linear optical (NLO) microscopy to in-
vestigate the dental caries patho-physiology process. The objec-
tive of this study was the characterization and the differentiation 
of the healthy sound and the carious dentin and the understand-
ing investigation of the dentin collagen fluorescence variations. 

 Materials and Methods:  We have prepared eight longitudinal 
slices (thickness up to 0.5 mm) from two freshly extracted teeth: 
4 from a sound tooth without caries and non carious alterations 
and 4 from a carious tooth. The samples were polished to 0.25  � m 
and cleaned up in an ultrasound alcohol bath for 5 min. We have 
performed one photon fluorescence microscopy (1 PEF), using a 
wavelength of 480 nm, on normal sound and caries carious dentin 
structures. NLO microscopy was used to imaging of dentin was 
provided by means of two photon florescence and second har-
monic generation (2 PEF/SHG), using an incident wavelength of 
800 nm. Results and  Conclusion:  With the NLO microscopy im-
ages we have visualized groups of collagen fibers constituents of 
the healthy dentin extracellular matrix. We have also succeeded 
to make a differentiation between healthy and carious tooth den-
tin structure. The visualization of the three dimensional struc-
ture of the samples and the optical sectioning capacity inherent 
to the non linear optical microscopy technique could offer a new 
perspective of development to the caries diagnostic.
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 The aim of this in vitro study was to investigate the relative 
carbonate content of enamel in teeth affected by molar hypomin-
eralisation (MH). Specimens were prepared from extracted first 
permanent molar teeth diagnosed clinically with MH by section-
ing with a diamond blade cut-off saw, fracturing the enamel and 
grinding it into a fine powder to facilitate rapid dissolution. 
Enamel samples (10  8  5 mg) were weighed in microcentrifuge 
tubes (1.5 ml) then placed into a chamber containing 5  M  hydro-
chloric acid solution connected to a pressure tranducer. Real-time 
pressure data (represented by voltage) was recorded using a laptop 
computer and the acid was allowed to contact the enamel sample 
once the chamber was sealed and the system stabilised. Raw data 
was adjusted to aid analysis and the observed voltage change was 
used to calculate the amount of carbon dioxide released from each 
enamel sample from which carbonate content (as % weight) was 
extrapolated. Enamel samples from hypomineralised areas were 
found to contain 1.80  8  0.08 times the amount of carbonate rela-
tive to control enamel samples. The results indicate that not only 
is the enamel in hypomineralised molars quantitatively low in 
mineral but that the quality of the mineralised tissue is also com-
promised with higher levels of carbonated apatite present when 
compared to normal enamel.

  Supported by Melbourne Dental School CRC for Oral Health 
Science.
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 Atmospheric plasma jets are being intensively studied with re-
spect to potential applications in medicine. The antimicrobial ef-
ficacy of a microwave-powered non-thermal atmospheric plasma 
jet against adherent oral microorganisms on dentin has been 
demonstrated in a previous study. The aim of this study was to 
test the effects of cold atmospheric plasma on (1) the wettability 
of dentin, (2) the smear layer which appears after the preparation 
and effects in combination with H 3 PO 4 -etching (37.5% gel), as 
well as (3) on carious dentin. Dentin slabs were obtained from 
crowns of human molars and polished (grain P2500). For the in-
vestigation of the smear layer some dentin samples were rough-
ened using a preparation diamond (80  � m). Irradiation was car-
ried out by a non-thermal plasma source (microwave driven, 2.45 
GHz) mounted on a computer controlled 3-axis motion system 
with the following parameters: distance: 2.5 mm; mean power: 
1.5–3 W; inert gas: He, process gases: O2, N2, irradiation time: 
0.3–0.9 s/mm 2 , surface temperature: 38–44   °   C. Wettability chang-
es were determined by contact angle measuring. Surface mor-
phology was analyzed by scanning electron microscopy (fixation 
and dehydrating: glutaraldehyde 2.5% in PBS, increasing series of 
ethanol, 1,1,1,3,3,3-hexamethyl-disilazane) in a ULTRA 55 Carl 
Zeiss scanning electron microscope (magnification: 500 ! –
16,000 ! ). Plasma irradiation caused surface changes on dentin 
surfaces: (1) the wettability increased (mean contact angle for 
H 2 O untreated: 52°, plasma treated: 9°), (2) smear layer was re-
duced and dentin tubules were exposed, effects of H 3 PO 4 -etching 
were strengthened by plasma, (3) microorganisms were mini-
mized and dentin tubules in carious dentin became visible again. 
Cold plasma irradiation could enable new strategies for the infil-
trative treatment of dentin lesions. 

  Supported by the Federal Ministry of Education and Research 
Germany (BMBF FKZ 01 EZ 0730 and 01 EZ 0731).
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 Molar incisor hypomineralization (MIH) is a developmental 
disturbance concerning first permanent molars and permanent 
incisors. This study investigated the prevalence and severity of 

MIH and the correlation between the two diseases in a group of 
Brazilian children. The study group consisted of 6–12 years old 
scholars, 893 from public schools and 264 from private schools. 
First permanent molars and all permanent incisors were exam-
ined for demarcated opacities, post-eruptive enamel breakdown, 
atypical restorations and extractions due to MIH (EAPD criteria, 
2003). Deciduous and permanent teeth caries experience were re-
corded using the WHO criteria, 1997. DDE screening index (FDI, 
1992) was also applied to evaluate enamel defects in deciduous 
teeth. Data were analyzed using chi-square test ( �  = 5%). The 
prevalence of MIH was 16.02%. The mean value of demarcated 
opacities in the first permanent molars was 3.32. Of the 142 chil-
dren with MIH 48.6% had lesions only in molars and 51.4% had 
both, molars and incisor affected. The most common type of de-
fect was demarcates opacities (90.7%). Tooth with MIH also pre-
sented breakdown (5.3%) and atypical restoration (4.0%). No 
teeth had been extracted due MIH. Overall caries experience was 
0.48 (sd 1.04) for permanent teeth and 1.06 (sd 1.81) for deciduous 
teeth. A positive correlation was found between MIH (DMFT = 
0.89; sd 1.18) and caries experience in permanent teeth (p  !  
0.0001). No correlation was found between the presence of MIH 
and the caries (dmft = 1.24; sd 1.82) (p = 0.10) or enamel defects 
(p = 0.11) in the deciduous teeth. MHI was common among Bra-
zilian children and could be considered a marker for increased 
risk of caries in the studied populations.

  Funding: FAPESP (2008/03247-9) and CNPq (47126/2008-7) –
Brazil.
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 The etiology of Molar-Incisor-Hypomineralisation has not yet 
been clarified and there is insufficient evidence about possible 
(co)factors which are causing these prevalent demarcated enamel 
defects. Therefore, our study aimed to associate hypomineralisa-
tions in relation to prospectively collected data on potential risk 
factors, e.g. respiratory diseases, breastfeeding, maternal smok-
ing and parental education. The study consisted of 692 children 
from the German Infant Nutritional Intervention birth cohort 
study. The dental examination included the tooth- and surface-
related detection of caries (WHO standard) and hypomineralisa-
tions (criteria by the European Academy of Paediatric Dentistry). 
Children were categorized into those with Molar-and-Incisor-
Hypomineralisations (M-and-IH) and Molar-or-Incisor-Hypo-
mineralisations (M-or-IH). The statistical analysis included the 
correlation of the prospectively collected health data from the 
first four years of life with the recorded dental health outcomes at 
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the age of 10. The relationship was analyzed using simple and 
multiple logistic regression analysis. In result, no obvious decay 
in the permanent dentition (DMF = 0) was found in 79.9% of the 
10-year-olds. The mean caries experience corresponded to 0.4 
(0.9) DMFT and 0.4 (1.1) DMFS. While 30.6% of all 10-year-olds 
were scored with M or IH the phenomenon of M and IH was ob-
served in additional 9.5% of the study population. The overall 
mean number of hypomineralisations amounted to 0.9 (1.5) teeth 
and 1.1 (2.3) surfaces. After adjustment for possible confounding 
factors, 10-year-olds with at least one episode of respiratory dis-
ease within the first four years of life had a 2.23 higher risk (ad-
justed OR) for the development of M and IH. This association was 
found to be statistically significant. In conclusion, early respira-
tory infections seem to be directly or indirectly related to hypo-
mineralisations. The role of (systemic) medications used for treat-
ment of this condition has to be investigated in future studies.

  Funding: The GINI study was funded for 3 years by grants of 
the Federal Ministry for Education, Science, Research and Tech-
nology (Grant No. 01 EE 9401-4), the 6 and 10 years follow-ups of 
the GINI plus study were partly funded by the Federal Ministry 
of Environment (IUF, FKZ 20462296). The dental investigation 
was funded by a grant of the German Research Foundation 
(Deutsche Forschungsgemeinschaft, FKZ KU 2518/1-1 and HE 
3294/7-1). The GABA GmbH, Lörrach, Germany, supported the 
study with health care packages for all participating children.
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 The aim of this study was to identify the proportion of first 
permanent molars treated due to MIH in a group of newly referred 
children for treatment at the pediatric dental clinic of the Univer-
sity of the State of Rio de Janeiro, Brazil. The study was approved 
by the local committee for ethics in research. To be included chil-
dren should present all four first permanent molars erupted. Di-
agnosis for molar incisor hypomineralization (MIH) was positive 
when demarcated opacities or post- eruptive breakdown/atypical 
restoration was detected in at least one of the first permanent mo-
lars, associated or not to affected permanent incisors. The exam-
inations were carried out by two calibrated examiners (k = 0.90 
and k = 1.0 for intra-examiner and 0.80 for inter-examiner reli-
ability). From 173 patients considered for the examination, 21 
could not be contacted and 26 did not show up for examination. 
Final sample comprised 126 (72.8%) patients, 7 to 13 years-old, 61 
girls and 65 boys. MIH was observed in 43 children (34.1%). From 
the total sample, 59 (46.8%) presented at least one first permanent 
molar which needed or had received an invasive treatment (resto-
ration or extraction). Among children who needed invasive inter-
vention in first permanent molars, 35/59 (59.3%) presented MIH. 
Among those who did not need invasive treatment on these mo-
lars, 8/67 (11.9%) presented MIH. The mean number of first per-
manent molars with invasive treatment was 1.86 ( 8 1.36) among 
children with MIH against 0.64 ( 8 1.20) among those who had no 

MIH. In general, more than 40% of the first permanent molars 
which were treated by an invasive intervention presented enamel 
defect. The presence of MIH increased significantly the number 
of first permanent molars treated by an invasive intervention.
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 Eating Habits and Dental Caries Experience among 

Students of Strasbourg University (France) 

 L. Bigeard  * , D. Muller, M. Jehl, L. Brisset, A.M. Musset 

 bigeardl   @   msn.com
Dental Faculty, Strasbourg, France 

  Objectives:  To identify eating habits and dental health indica-
tors of young French adults.  Design:  Transversal descriptive 
study. Complete medical and dental evaluation. Individual inter-
view to assess self-perception of health, oral hygiene and dietary 
habits.  Subjects:  The 203 students aged 18 to 25 years (mean 20.9), 
70% girls, called for annual check-up by the Strasbourg Univer-
sity Health Center, October to December 2007.  Results:  A sig-
nificant difference (p  !  0.05) appeared between good health as-
sessed by medical records (87.6%) and self-perception of good 
health (70.7%). More boys than girls (76.2 vs. 23.8%) had self-per-
ception of good health (p  !  0.05). The mean BMI (21.7, s.d. = 2.99) 
was comparable to that of the 18–25 French population (21.5
s.d. = 3.4; Obépi, 2006). 75.6% took breakfast daily and 93.0% 
lunch and dinner. 13.6% drunk soft drinks every day, 2.5% ate 
sweets more than twice a day, with no significant difference be-
tween boys and girls. 66.0% declared to brush their teeth twice a 
day with no significant sex related difference. 29.9% were caries 
free; mean DMFT was 3.20 (s.d. = 3.52), DMFS 4.80 (s.d. = 6.61). 
The SIC was 7.21 (s.d. = 0.45). Among the 8.9% of overweight and 
obese (BMI  6 25.00) only 10.5% were caries free while they were 
significantly more (32.2%) in the underweight and normal group 
(BMI  ! 24.99) (p  !  0.05).  Conclusion:  The meal pattern of the stu-
dents remained very close to the traditional French model. Most 
of them showed good general and dental health, having healthy 
eating and oral hygiene habits. One third of the group cumulated 
bad eating and poor dental health. These results confirmed the 
need to identify the risk groups among young adult’s population 
to focus health prevention measures.
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 Acidogenicity of Two Different Types of Bread 

 S. Mortazavi  * , S. Noin 

 sh_mortazavi   @   dnt.mui.ac.ir
Dental School, Dental Research Centre, Isfahan University of 
Medical Sciences, Iran 

   Aim: To compare dental plaque pH following consumption of 
two types of bread with different cooking process and physical 
characteristics.  Methods:  Using a pH-microelectrode the inter 
proximal plaque pH was measured in 10 healthy adults following 
consumption of two types of bread as well as sucrose solution. The 
study was approved by IUMS Ethic Committee. All the partici-
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pants had signed a written consent form. The volunteers’ average 
DMFT was 6.10 1.56, saliva streptococcus mutans colony count 
was  1 105. Saliva buffering capacity and flow rate were in normal 
ranges. Plain traditionally baked ‘Sangak’ and soft bulky ‘Ba-
guette’ and %10 sucrose solution were tested. For each subject 
baseline plaque pH was recorded and followed by 1/5/10/15/20/30 
min intervals. Mean pH for test products were analyzed by ANO-
VA for either jaw. Tukey test was performed to compare groups. 
 Results:  Since all subjects were ‘tooth brushers’ and plaque was 
younger than 72 h pH with non of samples dropped to lower than 
6.Sucrose solution caused the most pronounced pH drop, from 
7.15  8  0.33 at baseline to 6.78  8  0.29. Mean plaque pH of 10% 
sucrose solution and Baguette were not statistically different at 
1/20/30 min (p  1  0.05); however; mean plaque pH of Sangak and 
Baguette showed significant differences at 0/1/20/30 min (p  !  
0.05). Sucrose solution caused dramatic plaque pH drop during 
first 10 min and then within 30 min returned to baseline pH. For 
two bread samples within first 10 min pH increased and then 
started to decrease during tenth to fifteenth min.  Conclusion:  In 
this study mean pH of Sangak was higher than Baguette in all re-
corded times. Differences could be contributed to dissimilarities 
in consistency, carbohydrate content and rate of starch gelatina-
tion between two bread types.

  Supported by Isfahan Dental Research Centre, IUMS.
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 Fluorosis Risk in Populations with Different Levels 

of Fluoride Exposure 

 M.G. McGrady  a,   * , R.P. Ellwood  a , P. Srisilapanan  b , N. Korwanich  b , 
I.A. Pretty  a  

 michael.mcgrady   @   manchester.ac.uk
 a School of Dentistry, University of Manchester, UK;  b Faculty of 
Dentistry, Chiang Mai University, Thailand 

 At low or moderate fluoride exposure fluorosis may present as 
diffuse white lines or opacities of the enamel surface. However, 
exposure to higher levels of fluoride may result in more severe 
hypomineralization with pitting and loss of the surface enamel. 
A population exposed to high levels of fluoride in groundwater 
exists in Chiang Mai, Thailand where individuals are advised to 
consume low fluoride drinking water but cooking water fluoride 
levels may still present a risk to fluorosis. This study was an ob-
servational cross-sectional survey in populations with varying 
exposures to fluoride from cooking and drinking water. Consent-
ed subjects were examined and standardised 35 mm images were 
taken of clean, dried maxillary central incisors. The images were 
viewed in a randomised, blind manner by two examiners provid-
ing a consensus score for fluorosis using the Thylstrup and Fejer-
skov (TF) Index. In total 560 subjects were included in the analy-
sis. Cross-tabulations for fluorosis score and water fluoride con-
tent demonstrated a clear increase in TF score with increasing 
fluoride content for both drinking and cooking water. Regression 
analysis using categorical variables created from the water data 
demonstrated that the odds ratio of developing significant fluo-
rosis (TF  1 3) in subjects consuming low fluoride ( ! 0.9 ppm) 
drinking water and high fluoride ( 1 0.9 ppm) cooking water was 

4.7 (95% CI 2.1 to 10.8) relative to subjects consuming low fluoride 
cooking and drinking water. Subjects consuming high fluoride 
drinking and cooking water had an odds ratio for the risk of sig-
nificant fluorosis of 11.4 (95% CI 4.8 to 27.1). The study suggests 
that consuming high fluoride drinking and cooking water results 
in an increased risk of developing fluorosis and that cooking wa-
ter fluoride must be considered in risk assessment.

  Funding: Dr. Pretty is funded by a Clinician Scientist Award 
from the National Institute for Health Research.

  Supported by Colgate Palmolive Dental Health Unit, Man-
chester, UK.
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 Effect of Oscillating Fluoride Doses on Fluorosis 

Development in Rats 

 D.B. Catani  a,   * , L.M.A. Tenuta  a , F.A. Andaló  b , J.A. Cury  a  

 danilocatani   @   yahoo.com.br
 a Piracicaba Dental School, UNICAMP, Piracicaba, and
 b Institute of Computing, UNICAMP, Campinas, Brazil 

 The effect of fluoride (F) on animals exposed to constant 
chronic F doses is well known, but there is no information about 
the effect of chronic oscillating doses, to which human are com-
monly exposed, what was evaluated in the present study. The 
study was approved by the Animal Ethics Committee of UNI-
CAMP. Twenty 35-days-old Wistar female rats received water 
with constant F concentration at 0, 12.5, 25 or 37.5  � g F/ml or os-
cillating at every 72 h between 12.5 and 37.5  � g F/ml (mean expo-
sure equals to 25  � g F/ml). After 78 days, animals were sacrificed, 
and F concentrations in plasma and femur were determined. Den-
tal fluorosis score in the rat incisor was estimated by an image 
analysis method based on the intensity of the pigmented banding 
on the surface of incisors. Fluorosis scores were (mean  8  SD, n = 
4) 1.1  8  0.3, 1.7  8  0.6, 2.9  8  0.7, 4.1  8  0.9 and 2.8  8  0.7 pixel 
values respectively for groups 0, 12.5, 25, 37.5 and oscillating. F 
concentrations in plasma were 2.1  8  0.3, 4.3  8  0.5, 5.5  8  1.7, 7.5 
 8  2.4 and 5.9  8  0.8  �  M , and in the bone, 249.2  8  91.5, 714.9  8  
41.8, 1,016.9  8  105.7, 1,555.7  8  112.2 and 1,082.7  8  108.6  � g F/g 
dry weight, respectively. A significant linear increase in the vari-
ables values was observed according to the increase in F concen-
tration in the water for the constant groups (p  !  0.0001). No dif-
ference between the group which received oscillating doses and 
the group receiving 25  � g F/ml was observed (ANOVA, p  1  0.05). 
The results suggest that the biological effect of F on animals 
chronically exposed to symmetrical oscillating F doses may re-
flect the effect of the mean of the oscillating doses.

  Supported by Capes.
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 Effect of Experimental Xylitol and

Fluoride-Containing Toothpastes on Enamel

Erosion and Abrasion in vitro 

 A.C. Magalhães *, I.D. Rochel, J.G. Souza, T.C. Silva, A.F.F. Pereira, 
M.A.R. Buzalaf 

 acm   @   usp.br
Bauru School of Dentistry, University of São Paulo, Brazil 

 This in vitro study aimed to analyze the effect of xylitol and 
fluoride containing toothpastes to protect against enamel erosion 
associated or not with abrasion. One hundred bovine enamel 
specimens were submitted to erosion or erosion plus abrasion for 
7 days, testing the following toothpastes: Crest (Procter & Gam-
ble, NaF, 1,030 ppm F, pH 6.8), 10% xylitol; 10% xylitol plus 1,030 
ppm F (NaF); 1,030 ppm F (NaF) and placebo (Daudt, Brazil, pH 
7.0). All toothpastes present silica as abrasive. The erosive chal-
lenges were performed 4 times a day (2 min, Coca-Cola, pH 2.3). 
The specimens were exposed to the slurries of toothpastes (1:   3 
water) 2 times daily (15 s, 0.5 ml), after the first and the last erosive 
challenges. Additionally, during the toothpaste treatment, half of 
the specimens per group were abraded using an electrical tooth-
brush (Colgate Motions Multi-action, F = 1.5 N). Between the ero-
sive challenges, the specimens were remineralized by artificial sa-
liva (pH 6.8). Enamel loss was measured profilometrically ( � m). 
The data were statistically analyzed by two-way ANOVA and 
Bonferroni’s post-hoc test ( �  = 0.05). Crest (3.28  8  0.99), 10% xy-
litol plus F (3.46  8  1.28) and F (3.77  8  0.54) toothpastes signifi-
cantly reduced enamel erosion compared to placebo toothpaste 
(5.11  8  0.56). On the other hand, all toothpastes (3.87–4.92) pre-
sented a significant potential to protect against enamel erosion 
plus abrasion compared to placebo (7.28  8  0.91). Only placebo 
and Crest (4.72  8  0.97) toothpastes induced a higher enamel loss 
when eroded enamel specimens were abraded compared to only 
eroded specimens. Based on the results, 10% xylitol plus F tooth-
paste seems to be a good alternative to reduce enamel loss by ero-
sive-abrasive challenges.

  Funding: São Paulo State Research Foundation – FAPESP 
(Process 2008/11582-2).

  171 

 Effect of Low-Fluoride Varnish with Supplemented 

with Trimetaphosphate in an in vitro Erosion Study 

 C.C.R. Martinhon  * , M.M. Manareli, A.C.B. Delbem 

 cleidecristina   @   foa.unesp.br
Department of Pediatric Dentistry, Unesp, Universidade 
Estadual Paulista Araçatuba, SP, Brazil 

 This study aimed to evaluate in vitro action varnishes with 
high and low fluorides concentration and supplemented with 
trimetaphosphate about the erosion. Enamel bovine blocks were 
divided into 12 groups (n = 24) in accordance with the number of 
days of treatment (3 or 5 days) and type of varnish used: placebo 
(without fluorine and TMP), varnish NaF 5%, varnish NaF 2.5%, 
varnish NaF 2.5% TMP 3%, varnish NaF 2.5% TMP 5%, varnish 
NaF 2.5% TMP 10%. The enamel blocks suffered a single applica-
tion of varnish on the first day of the study. Before starting the 
study, the varnish was removed and half of the blocks (n = 144) 
were submitted to erosion treatment for 3 days and the other half 
(n = 144) were submitted to erosion treatment for 5 days, with 
Sprite Zero �  for 5 min 4 times a day, respectively. Enamel wear 
was measured by profilometry. Data were analysed by ANOVA 
and Cochran tests ( �  = 0.01). Mean wear ( 8 SD,  � m) was signifi-
cantly reduced for the varnish containing TMP (0.75,  8  0.10 b , 
0.84  8  0.08 b , 0.82  8  0.09 b  and 1.26  8  0.20 d , 1.52  8  0.24 d , 1.29 
 8  0.20 d , respectively) when compared to varnish NaF 5% and 
2.5% (3.09  8  0.51 a , 3.01  8  0.55 a  and 4.29  8  0.51 c , 4.78  8  0.72 c , 
respectively) and placebo varnish (3.09  8  0.49 a , 4.76  8  0.52 c , re-
spectively). The use of a varnish as a vehicle to deliver TMP to 
enamel was able to prevent wear independent of time of erosive 
challenge and to open a new possibility for the protection against 
enamel erosion.

  Funding: FAPESP: no. 2009/03869-2.
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 Fluoride Toothpastes and Special Anti-Erosive 

Formulations: Effects on Enamel 

 L. Neutard  * , N. Schlueter, O. Grunau, J. Klimek, C. Ganss 

 carolina.ganss   @   dentist.med.uni-giessen.de
Department of Conservative and Preventive Dentistry,
Dental Clinic, Justus-Liebig-University, Giessen, Germany 

 The type of active agents has been shown to be essential for 
anti-erosive effects in enamel. The present experiments sought to 
investigate various conventional and special anti-erosive tooth-
pastes with respect to their anti-erosive properties, and their ef-
fects regarding brushing abrasion. For 10 days, enamel samples
(n = 18 per group) were demineralised (citric acid, 6  !  2 min/day; 
pH 2.3) and intermittently stored in a mineral salt solution. In 
Experiment 1 (E1), samples were exposed to toothpaste slurries 
for 2  !  2 min/day. In Experiment 2 (E2), samples were brushed 
for 15 s (brushing machine, brushing force 2 N, ADA reference 
toothbrush) within the 2 min slurry immersion time. The tooth-
pastes were six conventional F-toothpastes (1,450 ppm F as NaF), 
four special anti-erosive formulations (two F-toothpastes: 1,450 
ppm F as NaF/KNO3, and 1,450 ppm F as NaF/hydroxyapatite; 
two F-free toothpastes: zinc-carbonate-hydroxyapatite, and Chi-
tosan), and two Sn-containing products (3,000, and 3,500 ppm 
Sn). Control groups in E1 were erosion only, and a Sn/F mouth-
rinse, and in E2 brushing with placebo, and immersion in a Sn/F 
mouthrinse after placebo brushing. Substance loss was quantified 
profilometrically. In E1, most F-toothpastes and also one F-free 
formulation reduced substance loss (p  ̂   0.05 each for compari-
sons to erosion only). The Sn-containing formulations were most 
effective. In E2, only two F-toothpastes reduced substance loss
(p  ̂   0.01 each for comparisons to brushing with placebo); the 
fluoride free preparations had no significant effect. Also one Sn-
containing formulation did not reduce substance loss. The rinse 
after brushing with placebo was more effective than the F-tooth-
pastes. Conventional F-toothpastes reduced the erosive substance 
loss even under severe erosive conditions, but had limited efficacy 
regarding brushing abrasion. The special formulations were not 
superior or even less effective compared to conventional products.

  Supported by Justus-Liebig-University, Giessen.
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 Fluoride Toothpastes and Special Anti-Erosive 

Formulations: Effects on Dentine 

 J. von Hinckeldey  * , C. Ganss, V. Fickenscher, J. Klimek, N. Schlueter 

 carolina.ganss   @   dentist.med.uni-giessen.de
Department of Conservative and Preventive Dentistry,
Dental Clinic, Justus-Liebig-University, Giessen, Germany 

 Special toothpastes against erosion have been developed 
claiming to be superior to conventional F-toothpastes. The pres-
ent experiments sought to investigate various products with re-
spect to their anti-erosive properties, and their effects regarding 
brushing abrasion. For 10 days, dentine samples (n = 18 per group) 
were demineralised (citric acid, 6  !  2 min/day; pH 2.3) and in-

termittently stored in a mineral salt solution. In Experiment 1 
(E1), samples were exposed to toothpaste slurries for 2  !  2 min/
day. In Experiment 2 (E2), samples were brushed for 15 s (brush-
ing machine, brushing force 2 N, ADA reference toothbrush) 
within the 2 min slurry immersion time. The toothpastes were six 
conventional F-toothpastes (1,450 ppm F as NaF), four special an-
ti-erosive formulations (two F-toothpastes: 1,450 ppm F as NaF/
KNO3, and 1,450 ppm F as NaF/hydroxyapatite; two F-free tooth-
pastes: zinc-carbonate-hydroxyapatite, and Chitosan), and two 
Sn-containing products (3,000, and 3,500 ppm Sn). Control 
groups in E1 were erosion only, and a Sn/F mouthrinse, and in E2 
brushing with placebo, and immersion in a Sn/F mouthrinse after 
placebo brushing. Substance loss was quantified profilometrical-
ly after enzymic removal of organic surface material. In both ex-
periments, all F-containing slurries reduced substance loss (E1:
p  ̂   0.001 each for comparisons to erosion only, E2: p  ̂   0.01 each 
for comparisons to brushing with placebo), while the F-free prod-
ucts exhibited no significant effect. Significant differences be-
tween F-toothpastes were observed. In E1, the application of the 
rinse was significantly more effective than F-toothpastes, but in 
minor order. The application of the rinse after brushing with pla-
cebo (E2) showed a similar effect than most F-toothpastes. Con-
ventional F-toothpastes reduced the erosive and erosive/abrasive 
substance loss even under severe erosive conditions. The special 
formulations were not superior or even less effective compared to 
conventional products.

  Supported by Justus-Liebig-University Giessen.
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 Prevention of Dental Erosion-Abrasion 

Development by Mouthrinses 

 A.T. Hara  * , F. Lippert, D.T. Zero 

 ahara   @   iupui.edu
Indiana University School of Dentistry, USA 

 Anti-erosion mouthrinses have been developed and intro-
duced to the market. This study investigated whether 3 mouth-
rinses (ES: 100ppm F/NaF, pH3.25; EL: 500ppm F/AmF + SnCl 2 , 
pH4.16; PR: 450 ppm F/NaF, pH6.26; DW: deionized water, as 
negative control) were able to prevent dental loss in an in vitro 
erosion-brushing abrasion model. They were tested in 2 condi-
tions: brushing with fluoride-containing (FD) or fluoride-free 
placebo (PD) dentifrices, generating 8 experimental groups (n = 
8). Sixty-four specimens containing slabs (4  !  4 mm 2 ) of human 
enamel and root dentin were prepared, flattened and polished. 
Their surfaces were protected, exposing a central area of 1  !  4 
mm 2 . Specimens were demineralized for 2 min in 1% citric acid 
(pH 3.8), immersed in artificial saliva for 60 min and brushed for 
200 strokes, in automated brushing machine ( � 200 g load) with 
one of the testing dentifrices. Subsequently, the specimens were 
immersed in the mouthrinses for 1 min. The erosion-remin-
brushing-mouthrinse treatment cycle was repeated 3 ! /day, for 3 
days. Enamel and dentin surface losses were measured by optical 
profilometry and independently analyzed by two-way ANOVA, 
followed by Tukey tests ( �  = 0.05). For enamel, the interaction 
mouthrinse  !  dentifrice was significant (p  !  0.001). When asso-
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ciated to PD, the enamel loss (standard-deviation), in  � m, was: 
EL: –1.42 (0.19) a , PR: –2.40 (0.59) b , ES: –2.84 (0.53) bc  and DW: 
–3.40 (0.58) c ; while when associated to FD: EL: –1.21 (0.29) a , PR: 
–1.93 (0.42) b , ES: –2.39 (0.44) b  and DW: –1.83 (0.30) b  (different 
superscript letters represent significant differences). Fluoride 
dentifrice significantly reduced enamel loss when associated to all 
mouthrinses, except to EL (p = 0.350). For dentin, there was no 
significant interaction (p = 0.797). Brushing with FD caused re-
duced dentin loss (p = 0.004). No protection was provided by any 
mouthrinse, with ES increasing dentin loss (p = 0.09). Mouth-
rinses presented different anti-erosion-abrasion potential for 
enamel, which seemed irrelevant for PR and ES when brushing 
with FD. For dentin, the mouthrinses showed to be either not ben-
eficial or detrimental.
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 In vitro Evaluation of Different Fluoride Treatments 

on Hydrochloric Acid-Induced Erosion 

 C.T. Rocha  a,   * , S.A.M. Corona  b , A.T. Hara  c , D.T. Zero  c  

 ahara   @   iupui.edu
 a Department of Paediatric, Preventive and Social Dentistry, and 
 b Department of Restorative Dentistry, Ribeirão Preto School of 
Dentistry, University of São Paulo, Brazil;  c Oral Health Research 
Institute, Indiana University School of Dentistry, Indianapolis, 
USA 

 This study evaluated the erosion protective effect of different 
fluoride treatments. 112 bovine enamel specimens (5  !  5 mm) 
were prepared, flattened and polished. Adhesive tapes were placed 
on the surface, leaving an area of 5  !  1 mm exposed. Specimens 
were immersed for 2 min in 0.01  M  HCl (pH 2.15), rinsed with 
deionized water and immersed in artificial saliva (120 min), 4 ! /
day. After the 1st day, an area of 2  !  1 mm (covering both exposed 
and tape-covered areas) was analyzed by optical profilometry. 
The surface loss was calculated and specimens were assigned into 
8 groups (n = 14) using balanced randomization: Control (no 
treatment), 1.23% APF gel, 2.0% NaF gel, 0.4% SnF 2  gel, 1,100 ppm 
F toothpaste (Crest Cavity Protection � ), 1,450 ppm F toothpaste 
(Colgate Total � ), 5,000 ppm F toothpaste (Prevident � ) and 5% 
NaF varnish. A single topical application of varnish and of each 
gel (for 1 min) was performed on the 2nd day. Fresh slurries of the 
testing toothpastes were applied for 2 min, 2!/day, from the 2nd 
to the 6th cycling day. Surface loss was measured, after the 3rd 
and 6th cycling days. After the 3rd day, SnF 2  showed the lowest 
surface loss (p  !  0.001). APF, Prevident, NaF and Colgate were not 
significantly different from Control (p  1  0.05). After the 6th day, 
SnF 2  and varnish showed the lowest surface loss (p  !  0.001), but 
these were not significantly different from Colgate, APF and Crest 
(p  1  0.05). Prevident and NaF showed the highest surface loss, 
similar to the control (p  1  0.05). The results of this study suggest 
that a single application of SnF 2  gel and APF gel may be as effec-
tive as the daily exposure to fluoride dentifrice in the short period 
investigated.

  176 

 Influence of CPP-ACP and Fluoride on Surface 

Rehardening of Eroded Enamel 

 T.T. Tauböck  * , A. Stillhard, T. Attin, F.J. Wegehaupt 

 tobias.tauboeck   @   zzmk.uzh.ch
Clinic for Preventive Dentistry, Periodontology and Cariology, 
University of Zurich, Switzerland 

 This in situ study aimed to investigate the influence of intra-
oral and extraoral application of both casein phosphopeptide-
amorphous calcium phosphate (CPP-ACP) paste and fluoride 
containing mouthrinse on surface rehardening of acid softened 
enamel. Ten volunteers performed five experimental run, each. In 
each run, four bovine enamel specimens were extraorally soft-
ened in an acidic beverage (Sprite light) for 2 min and subsequent-
ly worn intraorally for 5 min, using individual palatal appliances. 
Thereafter, specimens were treated with CPP-ACP paste (Tooth 
Mousse, GC, Japan) or 250 ppm AmF/SnF2 solution (Meridol, 
GABA, Switzerland) for 3 min. Application of the test substances 
was either performed intraorally (run 1 and 2) or after removal of 
the appliances from the mouth (run 3 and 4). Untreated speci-
mens served as control (run 5). After application, specimens were 
exposed to the oral cavity for further 3:   55 h. Knoop microhard-
ness (KHN) of the specimens was measured at baseline, immedi-
ately after softening and at the end of each run. Data were statisti-
cally analyzed by one-way ANOVA and Bonferroni/Dunn post-
hoc test. Baseline KHN (mean  8  SD) amounted to 339.3  8  15.7. 
Immediately after softening, mean KHN was reduced to 255.7  8  
25.0. Significant rehardening after intraoral exposure was ob-
served for all groups, but did not achieve baseline values. Extra-
oral application of Tooth Mousse resulted in significantly higher 
KHN (290.2  8  31.4) compared to extraoral application of Meridol 
(268.3  8  25.9) and untreated controls (270.7  8  29.0). KHN after 
intraoral application of both Tooth Mousse (277.0  8  27.4) and 
Meridol (284.2  8  28.6) was not significantly different to untreat-
ed controls. It is concluded that intraoral application of both CPP-
ACP paste and 250 ppm AmF/SnF2 solution provides no benefit 
regarding surface rehardening of previously acid softened enam-
el.

  177 

 Effect of a CPP-ACP Paste on Erosive Tooth Wear

in vitro 

 U. Schiffner  * , W. Hoßdorf 

 schiffner   @   uke.uni-hamburg.de
University of Hamburg, Dental School, Germany 

 A CPP-ACP containing paste is used by patients at high risk 
for dental erosion. The aim of the study was to evaluate the ero-
sion inhibiting effect of the paste and to compare it with the effect 
of a single fluoride treatment. 75 enamel-dentine-specimens were 
prepared and allocated to a control and two test groups. All spec-
imens were subjected to 5 erosive challenges daily by immersing 
them into 0.1% citric acid for 10 min. The specimens of one test 
group were fluoridated with Elmex Gel once prior to the first ero-
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sive challenge, while the remaining specimens were covered twice 
daily with a thin layer of the CPP-ACP containing MI Paste Plus. 
All specimens were stored in artificial saliva. After 7 days the 
specimens were ground to thin sections. The depths of the ero-
sions were determined microscopically and statistically com-
pared. The results showed in enamel an erosive loss of 173  8  24 
 � m (control), 137  8  24  � m (fluoride gel) and 121  8  25  � m (CPP 
group). In dentine, the resp. loss was 51  8  17  � m (control), 34  8  
7  � m (fluoride gel) and 28  8  8  � m (CPP). The depths of the de-
mineralised areas were 219  8  34  � m, 167  8  28  � m, and 156  8  
24  � m, resp., in enamel, and 263  8  31  � m, 208  8  27  � m, and 193 
 8  20  � m in dentine. Statistical analysis revealed an erosion in-
hibiting effect of both the fluoride and the CCP treatment, the 
latter showing significantly better results than the fluoride regi-
men (Wilcoxon test). The study indicates that erosive wear can be 
reduced by covering tooth surfaces regularly with a CPP-ACP 
containing paste, and that the reduction is slightly higher than 
after a single fluoride gel treatment.
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Enamel Powder by Coca-Cola 

 C.M. Souza-e-Silva  * , H.A.B.S. Pereira, F.M. Italiani, A.L. Leite,
M.T. Kato, M.A.R. Buzalaf 

 mbuzalaf   @   fob.usp.br 
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 This study evaluated the effect of metallic ions supplemented 
to Coca-Cola on its erosive potential. At time zero, the beverage 
was added to powdered enamel (1 mg enamel powder/10 ml bev-
erage) and shaken for 30 s. The sample (control) was immediately 
centrifuged for 30 s (11,000 rpm) and the supernatant was re-
moved at 1 min 40 s. This procedure was repeated with the bever-
age containing different concentrations (1.25, 2.5, 5, 10, 15, 30 and 
60 mmol/l) of MnSO 4 �H2O, MgSO 4 �7H2O, CuSO 4 �5H2O or 
ZnSO 4 �7H2O. The combination of different ions at 1.0 or 10 
mmol/l, including iron, was also tested. The phosphate and cal-
cium released in the medium were analyzed spectrophotometri-
cally. Data were analyzed using ANOVA and Tukey’s test (p  !  
0.05). The addition of Mn 2+  to Coca-Cola, in concentrations 
above 2.5 mmol/l, caused a slight reduction on enamel dissolu-
tion, from 3 to 7%, although the differences were not significant 
when compared to the control. The addition of Cu 2+  to Coca-
Cola concentrations up to 5 mmol/l led to an increase in the dis-
solution of powdered enamel. However, in higher concentrations, 
there was a small reduction on enamel dissolution, although this 
was not significantly different in relation to control. When Mg 2+  
was added to Coca-Cola there was no alteration in the dissolution 
of powdered enamel. Regarding the addition of Zn 2+ , at concen-
trations equal to 10 mmol/l or higher, there was a significant re-
duction in the dissolution of powdered bovine enamel in relation 
to the control (12, 10, 13 and 20%, respectively for concentrations 
of 10, 15, 30 and 60 mmol/l). The best protective effect (27% re-
duction) was observed for the combination of the different metal-
lic ions. The results suggest that combination of metallic ions can 
be an alternative to reduce the erosive potential of Coca-Cola.

  Funding: FAPESP (Grant n. 2007/04222–7).
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 As CO 2  laser irradiation is known to cause decrease of enamel 
demineralization in caries models and the same has not yet been 
observed for erosion, the aim of this study was to find CO 2  laser 
(10.6  � m) parameters to increase enamel resistance to erosive acid 
attack. Different laser parameters were tested in twelve groups 
(each n = 10 enamel samples) with fluencies varying from 0.1 to 
0.9 J/cm 2 , pulse durations from 80 to 400  � s and repetition rates 
from 180 to 700 Hz. Non-lased samples served as control. Lased 
and control samples were eroded by exposure to hydrochloric acid 
(pH 2.6) in a small erosion chamber under continuous acid flow 
conditions (60  � l/min). Calcium and phosphate release into the 
acid was monitored colorimetrically at 1 min intervals up to a to-
tal erosion time of 15 min. Calcium and phosphate release was 
calculated as percentage of the mean calcium and phosphate re-
lease of the respective controls and statistically analysed by one-
way ANOVA (p  !  0.05) at each time point. Calcium and phos-
phate release was significantly reduced in groups irradiated at 0.4 
J/cm 2  (200  � s) with 400 and 450 Hz and 0.6 J/cm 2  (300  � s) with 
200, 250 and 300 Hz. Thereby, calcium and phosphate losses were 
reduced by only 10–15% compared to control, and these effects 
were restricted to up to 10 min acid flow. In all other groups, 
enamel erosion could not be reduced significantly. The CO 2  laser 
parameters tested in the present study showed only limited pre-
vention of enamel erosion. Thus, further research is necessary to 
determine laser parameters with a higher protective capability.
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 The degradation of organic material in dentin by matrix me-
talloproteinases (MMPs) is expected to increase the wear of ero-
sive lesions. Green tea polyphenols (especially epigallocatechin 
3-galatte (EGCG)), chlorexidine (CHX) and ferrous sulphate 
(FeSO 4 ) have been reported to inhibit MMP-2 and MMP-9 ac-
tivities. Thus, the aim of this study was to analyse the effect of 
MMP inhibitors on collagen degradation and wear of deminer-
alised dentin. Demineralisation of the dentin slices (n = 45/group) 
was performed in a 1.0  !  0.5 cm window with 0.87  M  citric acid, 
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pH 2.3, for 36 h. In sequence, specimens were or not (NT) treated 
with gels containing EGCG (400  �  M ), CHX (0.012%), FeSO4
(1 m M ), NaF (1.23%) or no active compound (P, placebo). Gels 
were applied on dentin only once in a thin layer and removed af-
ter 1 min. Specimens were stored in artificial saliva (5 days, 37   °   C) 
containing EDTA-free protease inhibitors with the addition of 
collagenase ( Clostridium hystoliticum , 200 U/ml). Collagen deg-
radation was analysed by hydroxyproline content ( � g/ml) in the 
incubation solutions (after pooling 9 samples per group) and the 
dentin wear was evaluated in 12 specimens/group by profilome-
try. Data were analysed by ANOVA and Tukey’s test (p  !  0.05). 
There was a significant lower hydroxyproline concentration 
( 8 SD,  � g/ml, n = 5) in artificial saliva derived from treatment 
with gels containing EGCG (0.33  8  0.05 b ), CHX (0.32  8  0.10 b ) 
and FeSO 4  (0.34  8  0.06 b ) when compared with NaF (0.56  8  
0.02 c ), P (0.96  8  0.02 a ) or NT (0.94  8  0.05 a ). Similarly, the mean 
wear ( 8 SD,  � m) was significantly reduced for the gels containing 
MMPs inhibitors (85.9  8  26.5 b , 92.01  8  18.19 b  and 85.9  8  23.6 b  
for, EGCG, CHX and FeSO 4 , respectively) when compared to NaF 
(131.35  8  33.56 c ), P (170.83  8  45.19 a ) or NT (180.98  8  36.78 a ). 
The use of a gel as a vehicle to deliver MMP inhibitors to dentin 
was shown to consistently reduce collagen degradation and wear.

  Financial support: FAPESP (Grants 07/08389-3 and 07/04209-0).
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 Collagen type I is the major organic component of dentine and 
its stability may have a great impact on the degradation of the
organic matrix. This study aimed to analyse the impact of tan-
nic acid (TA), a collagen cross-linking agent, and chlorhexidine 
(CHX), a matrix metalloproteinase inhibitor, on dentine wear. 
The hypothesis tested was that the pre-treatment with 20% TA, 
0.12% CHX or the combination of both would influence enzy-
matic degradation of demineralised dentine matrix. Bovine den-
tine blocks (n = 55) were demineralised in 10% phosphoric acid 
for 5 h. Nail varnish was applied on both sides of the surface of 
each sample to maintain a reference surface for wear determina-
tion. Samples (n = 55) were randomly divided into 5 treatment 
groups: negative control (distilled water, pH 6.0), positive control 
(1,100 ppm F, as NaF), 20% TA, 20% TA + 0.12% CHX + 0.12% 
CHX. TA and CHX were dissolved in distilled water. Specimens 
were kept in the treatment solutions for 1 h, thoroughly rinsed, 
and then subjected to enzymatic challenge for 24 h with bacterial 
collagenase ( Clostridium hystoliticum , 100 U/ml) in an ammoni-
um bicarbonate buffer pH 9.5. Dentine wear was assessed by pro-
filometry. Data were analysed by ANOVA and Tukey’s test (p  !  
0.05). The mean wear ( 8 SD,  � m) found for NaF (2.28  8  0.56) was 
not significantly different from control (2.24  8  0.48). Both TA 
(1.66  8  0.60) and CHX (1.52  8  0.43) were able to significantly 

reduce the wear, but no synergistic effect was detected for their 
combination (1.54  8  0.34). Thus, dentine treatment with TA, 
CHX or their combination decreased collagenase digestion of the 
organic matrix and might be useful to reduce wear.

  Funding: CNPq (Grant 557863/2008-2) and FAPESP (Grant 
2007/04209-0).
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  Aim:  To determine the sensitivity, for 3 different erosive attack 
durations, of a method which uses a luminescent calcium-ion 
marker (WO2008075081 GB2445460 (A)) to capture released cal-
cium ions.  Methods:  6 extracted human teeth, hemisected buc-
colingually to create matched sample pairs, each had nail varnish 
applied to create an enamel ‘window’. The samples were rinsed in 
de-ionised water before incubation for 2 h at 37   °   C in a humid en-
vironment. Two sets of one of each sample pair were challenged 
for either 1, 3 or 60 min in 3 ml 50 m M  phosphoric acid (pH 1.9), 
with the matching sample pair incubated for the same amount of 
time in neutralised acid (with 1  M  sodium hydroxide) (pH 6.9). 
After challenge, the sample was removed from solution and 
dipped in de-ionised water. An image of the sample was taken in 
the light (40 ms capture) and then in darkness (60 s capture) after 
application of the luminescent calcium marker. Light output was 
measured by determining grey-scale values with an image analy-
sis programme. The solutions used for the challenge were also 
tested with the luminescent marker.  Results:  Results show that: 
(a) using the image grey-scale values, there was a trend of in-
creased light output as the erosive challenge increased in time and 
(b) for each sample, enamel challenged with neutral solution pro-
duced at least 50 million Relative Light Units (RLUs) less light 
than that treated with acid produced, which was between 60–
 1 130 million RLUs. Conclusions: The developed luminescent cal-
cium-ion marker assay method was capable of detecting calcium 
ions released after 1 minute of acid-erosive challenge and ap-
peared sensitive to an increased time of attack of up to 1 h.

  Supported by a KTP Programme grant no. 6480 and a TSB 
grant Project No: TP11/TFH/6/1/AG240J.
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 There is no standard for testing anti-erosive/anti-abrasive 
agents, making the assessment of study results difficult. One fac-
tor in experimental modelling is the erosive medium, the impact 
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of which on study outcome was investigated. In four experiments, 
enamel specimens were demineralised (10 days, 6  !  2 min/day) 
using different acids: 1, 0.5, and 0.3% citric acid at native pH (2.3, 
2.8, 2.8 resp.) and 0.3% citric acid adjusted to pH 3.6. Each ex-
periment consisted of three groups (n = 10 each). One group 
served as control (erosion only), in the others, specimens were im-
mersed in slurries of either a 1,400 ppm F-toothpaste or the cor-
responding placebo (2  !  2 min/day) and brushed during immer-
sion time (15 s, 2 N, ADA reference brush). Between treatments, 
samples were stored in a mineral salt solution. Tissue loss was de-
termined profilometrically. In control groups, tissue loss ( � m; 
mean 8 SD) was 23.7  8  9.5, 13.5  8  4.5, 7.5  8  2.5 and 3.3  8  3.6 
in experiments with 1%, 0.5%, 0.3% (pH 2.8) and 0.3% (pH 3.6) 
acid, brushing with placebo increased tissue loss by 64, 35, 46% 
(all p  ̂   0.05) and 12% (n.s.), respectively. Compared to control 
groups, brushing with F-toothpaste increased tissue loss in the 
experiment using 1% citric acid (47%, p  ̂   0.01), but reduced loss 
by 11% in the 0.5% (n.s.) and by 42% in the 0.3% (pH 2.8) acid ex-
periments (p  ̂   0.05). In the 0.3% (pH 3.6) experiment, no sub-
stance loss occurred from brushing with F-toothpaste. Instead, 
deposits with a thickness of 6.9  8  8.3 (p  ̂   0.01) were found. The 
1% acid model was more sensible to abrasion effects, while the 0.5 
and 0.3% (pH 2.8) acid model showed both the abrasion effects 
and the effects of active agents. The 0.3% (pH 3.6) acid model was 
too mild to demonstrate effects of brushing-abrasion.

  Supported by GABA International AG, Therwil, Switzerland.
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 Some erosive drinks are commercially available in powdered 
form, and possibilities are that individuals consume them in a 
more concentrated or dilute form. Consequently, such mixes can 
have their erosive potential altered. This study aimed to assess the 
influence of different mixing ratios on the chemical properties of 
a range of powdered drinks (citrus juice, sports and energy drinks 
and lemon-flavoured tea). Drinks were prepared regular-concen-
trated, half-concentrated and double-concentrated and analyzed 
for pH, titratable acidity, pH-stat and ADAF-ISO screening tests. 
Drinking water was used as control. The pH-values were deter-
mined by a pH electrode. Titratable acidity was recorded as the 
volume of 1 N NaOH to raise the pH of the drinks to 7. The pH- 
stat test was performed using an automatic titrator in the presence 
of hydroxyapatite crystal and measured as the volume of 0.1 N 
HCl to maintain the original pH of the drinks. For the ADAF-ISO 
test, pH change of a Ca-PO 4  (slightly undersaturated Hap) solu-
tion after the addition of prepared drinks was obtained. Calcium 
concentration (Ca) was analyzed using flame atomic absorption 
spectrometry, while fluoride (F) amount was measured by a F-
specific electrode. Tests were performed in triplicate in three sep-
arate runs. ANOVA and Tukey’s test showed that increasing dilu-

tion produced: (1) a significant rise in pH (p  !  0.0001); (2) a sig-
nificant decrease in titratable acidity (p  !  0.0001); (3) no effect on 
the pH-stat test (p  1  0.3); (4) a significant reduction in the pH 
change measured through the ADAF-ISO method (p  !  0.0001); 
(5) a reduction in Ca and F concentration. In conclusion, the re-
sults from this study show that the mixing ratio can modulate the 
majority of the chemical properties of powdered drinks suggest-
ing that their erosive potential may be affected.
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 Enamel demineralisation due to dental erosion can be quanti-
fied non-invasively using OCT. Like other optical methods, OCT 
benefits from a reference area for comparison with the eroded ar-
eas and also to account for systematic errors. The aim of this study 
was to compare changes in surface characteristics of eroded sur-
faces with OCT using two in-vivo employable reference methods 
and surface microhardness. The two reference methods were us-
ing (1) moistened surfaces and (2) a dentin bonding agent coated 
surfaces. 12 human incisors were embedded in resin except for a 
5  !  5 mm window at the labial surface. Half of the window was 
coated with a dentin bonding agent, Xeno (3M Espe) while the 
other half was left exposed. Baseline measurements were taken 
with OCT and surface microhardness. The OCT system OC-
S1300SS (Thorlabs Ltd, UK) and a Knoop indenter were used. 
Specimens were immersed in orange juice (pH 3.8  8  0.1) in 10 
minute-stepwise periods of up to 60 min. After every 10 min, the 
teeth were rinsed with water, dried and a measurement of the 
coated and exposed area was taken. The exposed area was then 
remoistened with water and another measurement was taken. 
Paired t-tests were used to analyse differences between baseline 
and each interval of erosion. Significant differences (p  !  0.05) 
from baseline were found from 10-minute erosion onwards for all 
three methods except for the 60-minutes erosion interval for the 
moistened surface method. At 10-minute erosion, surface micro-
hardness change was 0.23  8  0.05  � m (mean  8  SE) (p = 0.001) 
and the intensity ratio change of OCT backscattered light was 0.16 
 8  0.04 (p = 0.008) and 0.17  8  0.07 (p = 0.04) for the coated and 
moistened methods, respectively. It is concluded that both refer-
ence methods can be used to reference in-vivo OCT erosion mea-
surements.

  Funding: HP Chew acknowledges funding from HLCB scheme 
of University of Malaya and the Ministry of Higher Education of 
Malaysia.
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 In recent years there has been a very large increase in the con-
sumption of soft drinks in Romania. The aim of this study was to 
assess the consumption of acidic beverages and the prevalence of 
dental erosion in young adults living in Târgu-Mure, Romania. 
The cross-sectional study was carried out involving 243 healthy 
adults. The subjects, aged 18- to 27-years, were randomly selected 
and information on dietary factors where gathered by a multiple-
choice questionnaire. The tooth erosion index proposed by Lussi 
[Lussi: Eur J Oral Sci 1996;   104:   191–198] was used for the full 
mouth recording. Enamel loss was the most prevalent type of ero-
sive tooth wear (grade 1). Data analysis included descriptive sta-
tistics on distribution and severity of dental erosion. 76% of sub-
jects were consuming usually more than 400 ml acidic soft drinks/
day. The prevalence of dental erosion was 25%. Regular exposure 
to acidic beverages was 88.3% of subjects with dental erosion. The 
findings suggest a high consumption of soft drinks in young 
adults. The prevalence of dental erosion in screened subjects was 
significantly higher in individuals exposed to frequent intake of 
acidic soft drinks (Fisher’s exact test, p = 0.008). It may be con-
cluded that consumption of acidic beverages on a regular base 
might represent a risk factor in dental erosion.
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 The purpose of this study was to investigate the effect of gas-
troesophageal reflux disease on dental erosion development and 
salivary gland activity in patients with GERD. A total of 68 adult 
subjects were examined. Two study groups were established: 31 
patients with GERD diagnosed by 24-h pH-metry (group G) and 
37 healthy control subjects (group C). Ethical approval and pa-
tients written consent were obtained. Erosive tooth wear was as-
sessed according to the modified Smith and Knight tooth wear 
index, salivary basal flow rate (15 min collection) and stimulated 
flow rate (5 min collection by mastication of wax pellets ) were 
measured. Data were analyzed by Mann-Whitney test (p  ̂   0.05). 
 Results:  The prevalence of entire dental erosion in GERD patients 
was statistically higher than in the control group (16.42 vs. 8.79%). 
The distribution of erosive lesions confined to enamel (score 1) 
were found in 13.38% of G group and 8.14% of C group, score 2 
was observed in 4.4% of G group and 0.65% of C group and score 

3 was only detected in GERD patients (0.18%). Patients with 
GERD had statistically lower basal flow rate ( 8 SD, ml; 0.51  8  
0.47) compared to healthy subjects (0.63  8  0.21). No statistically 
significant differences were found between groups in stimulated 
flow rate (group G: 1.90  8  0.77, group C: 2.12  8  0.71).  Conclu-

sions:  Data obtained in this study may suggest that GERD has an 
influence on dental erosion development and salivary gland ac-
tivity in terms of quantitative changes of saliva output.

  Supported by the Polish Ministry of Science and Higher Edu-
cation (No. N403 048 31/2421).
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 The aim of the present pilot study was to evaluate the frequen-
cy of occlusal tooth wear and the presence of abfraction in an an-
cient culture (approx. 500 AD) that inhabited the Atacama Desert 
in Chile. The examination was performed on adult human skel-
etal remains of the pre-Columbian archaeological site of San Pe-
dro de Atacama. A total of 99 human remains were eligible for 
inclusion by fulfilling the appropriate criteria. The latter were 
skeletons with complete head and gnathic remains, from which 
the prevalence of occlusal tooth wear and abfraction was record-
ed. The results showed that all analyzed subjects presented signs 
of occlusal wear, with 18.5% (95% CI: 17.1; 20.1) of the teeth af-
fected. A maximum of 32 and a minimum of 6 affected teeth per 
gnathic remain was observed. All remaining teeth, in 78.0% of the 
subjects, presented occlusal wear and in 19.2% of them, more than 
80% of the teeth were affected. On the other hand, abfractive le-
sions were not found in any of the examined human remains. 
Overall, in spite of the fact that the prevalence of occlusal wear 
was high, none of the analyzed teeth presented signs of abfrac-
tion-like lesions. Further examinations are required to achieve 
more knowledge about the reasons, implications and etiology of 
these findings.
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