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Abstract 
Background and Aim: The ability of DIAGNOdent (DD) for detection of occlusal 
caries under sealant and its reproducibility is a matter of question for dentists. The 
aim of this study was to evaluate DD values before and after the application of opa-
que fissure sealant (FS) and to determine the reproducibility of DD for detection of 
occlusal caries under sealant.  
Materials and Methods: This study was carried out on 42 extracted sound human 
premolar and third molar teeth. Two examiners assessed the deepest occlusal pit of 
teeth with DD Pen (Kavo, Germany). This evaluation was repeated one week later to 
assess DD reproducibility. Assessment with DD was also performed after acid etch-
ing and FS application. The results were recorded and analyzed using linear regres-
sion test and SPSS software. 
Results: The intra-examiner reproducibility of DD was 75.49% and 77.56% for the 
first and second observers, respectively. The mean DD value after etching and FS 
therapy increased by 28 and 6 units, respectively. 
Conclusion: DD has high reproducibility making it suitable for the monitoring of oc-
clusal caries. However, DD value is influenced by the opaque sealant and thus, it 
should not be used as the sole device for detection of caries under sealants. 
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Introduction 
High prevalence of caries in occlusal pits and fis-
sures is a challenge for epidemiologists and dent-
ists [1, 2]. 
Studies have shown that about 80% of dental caries 
in children and adolescents occur in occlusal pits 
and fissures while occlusal surfaces comprise only 
about 12.5% of total tooth surface [3]. 
Fluoride therapy and FS therapy are among the 
conventional methods to prevent caries in fissures. 
Many clinical studies have confirmed the success 
of FS in reducing the prevalence of occlusal caries.  

 
Reduction in number of living bacteria in sealed 
occlusal fissures has also been reported in several 
studies.  
Conventional methods for detection of occlusal 
caries include visual observation, examination with 
an explorer and use of bitewing radiography. At 
present, due to inadequate precision, errors and 
problems associated with the mentioned diagnostic 
techniques, some questions have raised regarding 
their efficiency. Furthermore, none of the men-
tioned methods are able to precisely detect caries 
under FS. Bitewing radiographs are not capable of 
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accurately detecting enamel caries and thus, are not 
suitable for detection of primary caries in fissures 
[4, 5]. Specific morphology, development of hid-
den caries deep in fissures and application of FS to 
fissures suspected of caries all emphasize the im-
portance of accurate diagnosis of occlusal fissure 
caries and use of new diagnostic techniques for this 
purpose.  
Several new methods such as fiber-optic trans-
illumination (FOTI) and laser florescence (LF) 
have been suggested to more precisely detect oc-
clusal caries; among which, LF has become more 
popular for detection of occlusal caries. In the past 
10 years, several studies have investigated the effi-
cacy of DD for detection of caries under sealants. 
The majority of the mentioned studies have con-
firmed its efficacy for detection of caries under 
clear sealants and suggested further assessments in 
this respect [8, 9, 10, 11, 12]. Literature regarding 
the efficacy of DD for detection of caries under 
opaque FS is scarce [8, 9, 10, 12]. The present 
study aimed to determine the ability of DD for de-
tection of caries under opaque sealants. 
 
Materials and Methods 
A total of 42 extracted sound human premolar and 
third molar teeth without cavitated carious lesions 
were evaluated. Until reaching our sample size, the 
teeth were stored in saline solution.  
In order to facilitate the use of DD and matching 
its position and experiment conditions, the teeth 
were mounted in dental stone and coded. 
Any plaque or foreign body in occlusal fissure of 
teeth was removed by gentle movement of explorer 
tip followed by water and air spray for 20s. The 
tooth surface was then air-dried using air spray. 
The deepest pit in the occlusal fissures was se-
lected for assessment by DD (DIAGNOdent pen, 
Kavo, Germany) using the standard method rec-
ommended by the manufacturer. This assessment 
was done by two observers. In order to reproduce 
the same position of DD in the next steps, the stone 
was marked by an arrow indicating the selected pit 
and the position and direction of DD. The values 
obtained in the first phase were registered in a ta-
ble. 
To determine the reproducibility of DD, the proce-
dure was repeated by the same two observers one 
week laterand the obtained values were recorded. 

At each time of using DD, the teeth codes were 
changed by a third person blinded to the results; 
thus, the two observers were blinded to the teeth 
codes. 
To reduce errors, DD was calibrated by a ceramic 
stone as recommended by the manufacturer before 
each time of application. In the third phase, the 
selected pit was etched with 37% phosphoric acid 
present in the opaque FF pack (Ivoclar) for 20s 
followed by 20s of rinsing with water spray and 
20s of drying with air spray. DD was used on the 
same pit and the displayed value was registered in 
the table. 
After this step, all teeth received FS therapy with-
out fissurotomy and cured for 40s. DD was used on 
the FS and the displayed value was recorded and 
registered in the table.  
The obtained values in the 4 steps of the study 
were analyzed using linear regression and SPSS 
version 11.5 software.  
 
Results 
The mean DD value was 13.37 before FS therapy, 
41.54 after etching and 19.23 after FS therapy. 
Thus, the mean DD value increased by 6 units after 
FS therapy. According to the regression equation:  
Y=0.082* X+6.32 
where Y is the estimated DD value before FS and 
X is the actual obtained DD value after FS and 
0.027 is the correlation coefficient, a significant 
difference existed between the DD values before 
and after FS therapy. 
After etching, the mean DD value significantly 
increased (about 28 units) as well. Furthermore, 
the intra-examiner reproducibility of DD was 
75.49% and 77.56% for the first and second ex-
aminers, respectively.  
 
Discussion 
Studies have shown that the process of caries de-
velopment under sealed composite restorations can 
be stopped. A reduction in number of microorgan-
isms in these sites has been observed as well [13, 
14, 15]. 
Adequate retention and optimal fit of sealantsare 
determining factors for the cessation of extension 
of carious lesions. When the sealant is completely 
or partially lost, the process of caries development 
resumes [16]. Survival of sealant restorations de-
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pends on routine check ups [17]. Although sealant 
retention cannot be thoroughly monitored in the 
clinical setting, DD has shown reliable results for 
detection of occlusal caries [18, 19, 20]. As men-
tioned earlier, the mean DD value after opaque FS 
therapy increased by 6 units; whereas, in the study 
by Hosoya the mean DD value decreased after the 
application of different types of sealants (clear, red 
and white). Similar reduction in DD values was 
also reported in a study by Deery after the applica-
tion of clear sealant. Hosoya believes that detection 
of caries under sealantsby DD is questionable [8, 
11].  
In Studies by Diniz and Askaroglou, the mean DD 
values increased after the application of clear sea-
lant while these values decreased following the use 
of opaque sealant [10, 12]. 
Such conflicting results may be attributed to the 
followings: 
In our study, the teeth were stored in saline solu-
tion that has no effect on florescence signals; whe-
reas in previous studies, the teeth were kept in 1% 
timol solution or were frozen. It has been con-
firmed that when teeth are stored in timol, formalin 
or chloramine solutions, their DD values decrease. 
In contrast, freezing the teeth increases their DD 
value [21, 22].  
The teeth selected for our study were all apparently 
intact; whereas previous studies have evaluated 
teeth with a wide range of caries from intact to ca-
vitated dentin caries.  
In contrast to previous studies, we marked the lo-
cation, position and direction of DD by drawing an 
arrow on the stone before the application of sea-
lant. The only exception is the Askaroglou’s study. 
They scanned the entire fissure to eliminate this 
problem [10].  
In addition to the above-mentioned factors, differ-
ence in sample size, duration of etching and curing, 
penetration of sealant and type and composition of 
used materials can all affect the obtained results.  
In our study, the mean DD value significantly in-
creased after etching from 13.37 to 41.54. In a 
study by Krause, the mean DD value increased 
from 15.8 to 54.1 [9]. It has been proved that hy-
droxyapatite crystals significantly contribute to 
scattering of light. Thus, the increased fluorescence 
values in their study may be due to the changed 
pattern of light propagation through the etched 

enamel [23]. This finding needs further microscop-
ic investigation in future studies. 
In our study, the reproducibility of DD was 
75.49% for the first and 77.56% for the second 
examiner; which are both optimal and in accord 
with the results of previous studies. 
In Krause’s study, no significant difference was 
detected in terms of reproducibility of DD values 
between the two observes after one week; which 
indicates high reproducibility of this device [9]. 
In the study by Askaroglou, the inter-examiner 
reproducibility was found to be excellent for both 
deciduous and permanent teeth [10].  
In Studies by Poorhashemi and Deniz, the reported 
reproducibility of DD was slightly higher than our 
obtained rate [12, 24]. 
Obviously, we had to eliminate differences in con-
duction of study as much as possible to achieve 
more accurate results. However, some small differ-
ences were inevitable and need to be minimized in 
future studies.  
 
Conclusion 
Considering the optimal reproducibility values of 
77.56% and 75.49% for our first and second ex-
aminers, respectively, DD is recommended for 
monitoring of occlusal caries. However, it is not 
suitable for detection of caries under opaque sea-
lants. 
 
References 
1- Angnes G, Angnes V, Grander RH, Battistella 
M, Loguercio AD, Reis A. Occlusal caries diagno-
sis in permanent teeth: An in vitro study. Braz 
Oral. 2005 Oct-Dec; 19(4):243-8. 
2- Akarsu S, Koprulu H. In vitro comparison of the 
efficacy of diagnodent by visual inspection and 
radiographic diagnostic techniques in the diagnosis 
of occlusal caries. J Clin Dent. 2006;17(3):53-58.  
3- Lussi A. Validity of diagnostic and treatment 
decisions fissure caries. Caries Res. 1991; 25(4): 
296-303. 
4- Kimmes NS, Saini TS. Comparison of clinician 
agreement during visualization of conventional and 
digitized bitewing radiographs. Gen Dent. 2006 
May-Jun;54(3):182-185. 
5- Rodriques JA, Hug I, Deniz MB, Lussi A. Per-
formance of fluorescence methods, radiographic 



Journal of Islamic Dental Association of IRAN (JIDAI) Autumn 2013 ;25, (4) Pourhashemi et. al 

Autumn 2013; Vol. 25, No. 4 222

examination and ICDAS ІІ on occlusal caries in 
vitro. Caries Res. 2008;42(4):297-304. 
6- Ricketts D, Kidd E, Weerheijm K, de Soet H. 
Hidden caries: What is it? Does it exist? Does it 
matter? Int Dent J. 1997Oct;47(5):259-265. 
7-Lussi A, Imwinkelried S, Pitts N, Longbottom C, 
Reich E. Performance and reproducibility of a laser 
fluorescence system for detection of occlusal caries 
in vitro. Caries Res. 1999 Jul-Aug;33(4):261-266. 
8-Hosoya Y, Matsuzaka K, Inoue T, Marshall GW 
Jr.Influence of tooth-polishing pastes and sealants 
on DIAGNOdent values. Quintessence Int. 2004 
Sep; 35(8):605-11. 
9- Krause F, Braun A, Frentzen M, Jepsen S. Ef-
fect of composite fissure sealants on IR laser fluo-
rescence measurements. Lasers Med Sci. 2008 
Apr; 23(2):133-139. 
10- Askaroglou E, Kavvadia K, Lagouvardos P, 
Papagiannoulis L. Effect of sealants on laser fluo-
rescence caries detection in primary teeth. Lasers 
Med Sci. 2011 Jan; 26(1):29-34. 
11- Deery C, Iloya J, Nugent ZJ, Srinivasan V. 
Effect of placing a clear sealant on the validity and 
reproducibility of occlusal caries detection by a 
laser fluorescence device: an invitro study. Caries 
Res 2006; 40(3):186-193. 
12- Diniz MB, Rodrigues JA, Hug I, Corderio 
RCL, Lussi A. The influence of pit and fissure sea-
lants on infrared fluorescence measurements. Ca-
ries Res. 2008; 42(5):328-333. 
13- Handelman SL, Washburn F, Wopperer P. 
Two-year report of sealant effect on bacteria in 
dental caries. J Am Dent Assoc. 1976Nov; 93(5): 
967-970. 
14- Jeronimus DJ, Till MJ, Sveen OB. Reduced 
viability of microorganisms under dental sealants. 
ASDC J Dent Child. 1975Jul-Aug; 42(4):275-280.  
15- Mertz–Fairhurst EJ, Curtis JW Jr, Ergle JW, 
Rueggeberg FA, Adair SM. Ultraconservative and 
cariostatic sealed restorations: results at year 10. J 
Am Dent Assoc. 1998 Jan; 129(1):55-66. 
 

16- Simonsen RJ. Pit and fissure sealant review of 
the literature. Pediat Dentistry. 2002Sep-Oct; 24 
(5):393-414. 
17- Feigal RJ. The use of fissure sealant. Pediatr 
Dent. 2002 Sep-Oct; 24(5):415-422. 
18- Lussi A, Megert B, longbottom C, Reich E, 
Francescut P. Clinical performance of laser fluo-
rescence device for detection of occlusal caries 
lesions. Eur J Oral Sci. 2001Feb;109(1):14-19. 
19- Weerheijm KL, De Soet JJ, van Amerongen 
WE, de Graaff J. Sealing of occlusal hidden caries 
lesions: an alternative for curative treatment? 
ASDC J Dent Child. 1992 Jul-Aug; 59(4):263-268. 
20- Lussi A, Hibst R, Paulus R. Diagnodent: an 
optical method for caries detection. J Dent Res. 
2004; 83:80-83. 
21- Francescut P, Zimmerli B, Lussi A. Influence 
of differnr storage methods on laser fluorescence 
values: A two year study. Caries Res. 2006; 40(3): 
181-185. 
22-Lussi A, Hack A, Hug I, Heckenberger H, Me-
gert B, Stich H. Detection of approximal caries 
with a new laser fluorescence device. Caries Res. 
2006; 40(2):97-103. 
23-Vaarkamp J, ten Bosch JJ, Verdonschot EH. 
Propagation of light through human dental enamel 
and dentin. Caries Res. 1995; 29(1):8-13. 
24-Pourhashemi S, Jafari A. An in vitro compari-
son of visual inspection, bitewing radiograghy and 
laser fluorescence methods for the diagnosis of 
occlusal caries. J of Indian Society of Pedodont. 
2009Apr-Jun; 27(2):90-3. 
 


