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Abstract 

The effectiveness of sealants in preventing pits and fissures decay is currently assessed by retention as principal clinical evaluation 
criteria. Among the determinants for sealant retention, an incomplete removal of plaque debris can cause lack of adhesion at the 
sealant-enamel interface. Therefore, in order to optimize the caries prevention outcome, clinical procedures of biofilm detection and 
cleansing are crucial. Technological aids can help clinicians in these critical phases. A clinical procedure is described of sealant 
application using VistaCam iX Proof fluorescence camera for quantitative assessment of surface demineralization and Combi air 
polishing unit for plaque removal. Pre and post air polishing intraoral VistaCam iX Proof images show the effectiveness of glycine air-
polish technology in plaque removal. The results encourage technological aided clinical procedures in enhancing sealant application for 
pit and fissures caries prevention. Further clinical research is needed to validate our preliminary outcomes. 
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Introduction 

Dental sealants were introduced in the 1960s as part of the 
preventive dental programs. Sealing is a method widely 
described in literature as a simple, safe and effective clinical 
procedure in terms of cost / benefit and, therefore, it is 
highly recommended [1] [2] ]3] [4] [5]. The longevity of 
sealant coverage [i.e. clinical retention] defines the 
effectiveness of sealants [6]. Among the determinants for 
sealant retention, an incomplete removal of plaque debris 
can cause lack of adhesion at the sealant-enamel interface 
[7]. Therefore, in order to optimize the caries prevention 
outcome, clinical procedures of biofilm detection is crucial 
and ensures complete cleansing of pit and fissures is 
mandatory.  

    Technological aids can help clinicians in these critical 
phases. Quantitative assessment of surface demineralization 
is detectable through currently marketed fluorescence based 
intraoral camera and tooth polishing is a procedure carried 
out as a part of oral prophylaxis in most dental practices. 
[8]. We here propose a technological aided clinical 
procedure for pit and fissure sealing, also reporting a 
clinical case to show the technological aiding tool usage in 
the pre-conditioning operative phase of sealing procedures.  
    We used a fluorescence-based camera (Vistacam iX 
Proof, Durr Dental) for the quantitative assessment of 
demineralization in pit and fissures [9] and an air-polishing 
unit (Combi, Mectron S.p.a.) for pre-sealing surface 
cleansing. 
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Materials and Methods 

    Eligible teeth for pit and fissure sealing are permanent 
molars totally erupted, with deep pit and fissure 
morphology, ICDAS-II codes 0,1 or 2.  
Technologically aided pit and fissures sealing procedure: 
(The illustrative case of A. Z., male, 12 years old, with no 
obvious pit and fissure caries, on first left lower molar, is 
described). 

Field isolation - eligible tooth was isolated with a rubber 
dam [OptraDam® Plus, Ivoclar Vivadent] (Fig 1). 
 

Surface demineralization evaluation [pre] - VistaCam iX 
Proof measurements were taken after tooth drying with air 
pressure. The measured value was null (Fig.2). 

Biofilm removal - To completely remove plaque from pit 
and fissures surface, air-polish cleaning with glycine 
powder was performed (Fig 3). We used an air polishing 
device (COMBI air polishing, standard handpiece, particle 
size of glycine powder is < 63 μm, Mectron S.p.a.) installed 
in an automated apparatus under defined and standardized 
conditions.  
Powder and water settings were standardized to 50 % of 
the maximum level. The nozzle was placed 5–6 mm away 
from the tooth surface with the spray directed toward the 
occlusal surface and the middle third of the crown, 
cleansed with a constant circular motion. Since the air 
polishing device generates aerosol, a mask and protective 
eyewear were used [10]. 

Surface rinsing - The tooth was rinsed with water spray 
for 20 seconds.  

Figure 1: Rubber dam isolation                                                       

Surface drying - and air dried for 5 seconds with an air-
water spray.  

Surface demineralization evaluation (post) - A second 
evaluation of the surface with the fluorescence camera was 
performed, to provide quantitative measure of biofilm 
removal. Figure 4 shows the complete biofilm removal and 
VistaCam value 1.3 (incipient enamel demineralization). 

Enamel conditioning - Enamel was conditioned for 20-30 
seconds with 37% phosphoric acid, directly using the gel 
dispenser with special applicator tip, ensuring that the gel 
was only worked down into the fissures; (Fig 5)  

Surface rinsing - The tooth was rinsed with water spray 
for 60 seconds (Fig 6)  

Surface drying - and air dried for 20 seconds. From the 
rubber dam to the tooth surface until obtaining a white 
chalky surface on the entire design of pit and fissure (Fig 
7). 

Sealant application - Resin sealant (Grandio Seal, VOCO 
GmbH) was applied with the applicator tip provided by 
the manufacturer. The correct amount of sealant was 
applied in order to cover the entire prepared area and left 
20 seconds to allow  the resin to flow into the etched 
surface (Fig 6). 

Light curing - The tooth was light cured for 60 seconds. 
The light-curing time should vary from 20 to 60 seconds 
depending on the curing lamp used. The tip of the light 
should be kept as close as possible to the sealant and 
perpendicularly to the tooth surface (Fig 8). 
Occlusion control - Rubber dam was removed and 
occlusion was checked with articulating paper (Fig 9-10). 

Figure 2: VistaCam iX Proof value on first left lower 
molar pre polishing procedure 
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Figure 3: Air polishing using Combi [Mectron S.p.a.] 

Figure 4: VistaCam iX Proof value on first left lower 
molar post polishing procedure. 

        Figure 5: Enamel conditioning 

 Figure 6: Surface rinsing 
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Figure 7: Surface drying 

Figure 8: Light curing 

 Figure 9: Clinical image after treatment 

    Figure 10: Occlusal control 
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Discussion 

     An air polisher provides an alternative method of 
removing supra-gingival extrinsic stains and deposits from 
the teeth [11].  Air polishing, has been shown to remove 
plaque more efficiently than hand instruments and to clean 
pits and fissures better and easier than synthetic brushes, 
ensuring thorough plaque biofilm and debris removal, 
prior to placement of sealants [7] [11] [12]. The air 
polisher uses an hand piece to generate a slurry of 
pressurized air, abrasive powder and water to remove 
plaque biofilm and stains [11]. Previously, sodium 
bicarbonate based powders (NaHCO3) were utilized [11]; 
recently developed powders contain calcium sodium 
phosphosilicate, calcium carbonate, aluminum trihydroxide 
and glycine. These powders are less abrasive than 
traditional sodium bicarbonate based powders.    
    Furthermore, glycine is a water–soluble naturally 
occurring aminoacid, with non-salty taste [13]. Glycine 
powder produces significantly less surface damage on 
restorative materials than NaHCO3 powder [14]. 
Moreover, surface cleaning with an air-polishing unit 
creates an increase in sealant resin depth penetration [15]. 
The Vista Cam iX Proof intraoral self-calibrating 
fluorescence camera (Durr Dental, Bietigheim-Bissingen, 
Germany) is a novel dental optical instrument and 
diagnostic tool for quantitative assessment of 
demineralization allowing early detection of carious lesions 
[9]. 
VistaCam iX Proof pre and post cleaning surface images 
provide a comprehensive dental plaque assessment with 
better objectivity. Quantitative surface fluorescence 
measurement before the cleansing phase can be biased by 
biofilm, providing altered values ascribed to initial caries.  
    The measurement after cleansing has effectively 
substantiated the capability to measure the actual 
demineralization on the tooth surface after air-polishing. 
Indeed, in the reported case the post-polishing measured 
value is 1.3, which is just the threshold value beyond which 
the preventive [not operative] sealing is not recommended 
in literature.  
The glycine powder air-polishing avoids false-negative 
VistaCam iX Proof diagnostic outcome in pit and fissures 
demineralization assessment. Air-polishing prevents 
possible misunderstanding of the VistaCam iX Proof 
numerical data when plaque on pit and fissures is present.    
    Whereas VistaCam iX Proof, reporting and 
substantiating biofilm removal from the surface, allowed 
optimizing the following procedures of diagnosis, 
conditioning and sealant application. 

Conclusions 

    Traditionally, sealants effectiveness was evaluated by 
retention on tooth surface. Intact sealants protect pits and 
fissures from caries lesions. The use of an air-polishing unit 
as a standard cleansing method before sealing, should be 
recommended. Air-polishing rapidly removes tooth stains 
and plaque and conditions better tooth surface, causing less 
invoked hypersensitivity, and less operator fatigue, 
improving sealant resin penetration depth. Since sealant 
success depends on meticulous operator technique, glycine 
air-polishing unit (COMBI air polishing, Mectron S.p.a.) 
and fluorescence camera (VistaCam iX, Durr Dental) usage 
should standardize the assessment of the fissure cleaning for 
better caries diagnosis. The results encourage technological 
aided clinical procedures in enhancing sealant efficacy for 
pit and fissures primary and secondary caries prevention. 
Further clinical research is needed to validate our 
preliminary outcomes. 
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