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Abstract: The features of the marginal sealing of an occlusal restoration depend on several factors, 

the application technique of the viscous adherent materials playing an essential part in getting a 

correct and long lasting sealing between the restoration material and the dental tissues. The aim of 

this study is the assessment of three methods of direct adherent restoration of the occlusal areas: the 
anatomical layering technique, the “stamp” technique and the “direct shaping in occlusion” (DSO) 

technique. The results show that the anatomical layering technique provided the best clinical scores 

even if it did not have the fastest working protocol. 
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INTRODUCTION 

The tooth-coloured restorations of the occlusal areas 

may be done using various methods, the proper choice 

depending, mainly, on the features of the clinical case.  
The clinical situations of the primary cavitary caries 

on the occlusal surfaces may have different aspects: caries with 

small opening and caries with medium/large opening with 

different depths, their treatment being accomplished 
accordingly. The excavation of the infected dentin and of the 

demineralised enamel leads to conservative class I cavities 

modified for adherent materials, with different sizes and 

configurations.(1,2,3) 
The methods for direct restoration with adherent 

materials imply the use of classic or modern instruments for 

application and modelling and several techniques of application. 

The choice of the technique varies according to the size of the 
class I cavity, to the adherent materials used for restoration, to 

the location of the tooth etc.(1,4,5) 

An appropriate tooth preparation is mainly dictated by 

the anatomical features of the occlusal surface, the orientation of 
the enamel rods at the edge of the preparation and the proximity 

of the pulp chamber.(3,6,7)  

The internal surface of the cavities has rounded 

angles, its configuration being dictated by the removal of the 
unwanted tissues.(8,9) The external walls should be rough, with 

90 degrees or, most frequently, greater cavo-surface margins. 

The enamel margins must always have full-length rods or 

shortened rods supported by sound dentin.(1,2,10) The marginal 
ridges should be preserved with 1,5-2 mm. The preparations also 

include the adjacent deep pits and fissures or 

faults.(1,11,12,13,14) 
The preparations are then disinfected and pulp 

protected according to their depth. The adhesion system is 

applied according to the manufacturer’s indications.(15-22) 

There are several techniques of applying the viscous 
composites: 

 Bulk technique consists in applying a single layer of 

restorative material and it is used especially for small 

preparations. There are several materials available today 

that producers consider they can restore bigger sized 

cavities using this technique. 

 Layering technique consists in applying several layers of 

restorative material and it is used for moderate to large 
restorations. The anatomical layering technique implies the 

application of the composite in small increments. The 

surface layer restores the cusps in the decreasing order of 

their size, the material being applied and shaped according 
to the cusps inclines. 

 The “occlusal index” (“stamp”) technique consists in 

applying individual occlusal matrices over the surface layer 

before polymerization. The individual matrices are useful 

for direct restoration of caries with small aperture. They are 
made of different materials that stamped the occlusal 

surface before preparation.(4) 

Without any connection to this technique in particular, 

there are also standard occlusal matrices that may be used for 
very large occlusal preparations that should be restored by inlays 

instead of direct restorations.  

 The DSO (“direct shaping in occlusion”) technique. The 

patient bites after applying the surface layer and before 
polymerization.(5) 

 

PURPOSE 

 The aim of this study is to evaluate the quality of the 
marginal sealing and of the morphology of the occlusal areas of 

several restorations obtained with three restoring techniques: the 

anatomical layering technique, the stamp technique and the DSO 

(direct shaping in occlusion) technique. The evaluation was 
made at the end of the treatment, after three months and after six 

months).  

 

MATERIALS AND METHODS 
 The one year and a half study included one hundred 

and twenty clinical cases, every third of them being restored 

using the “stamp” technique, either the anatomical layering 

technique, or the DSO technique. The “stamp” method was used 
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to restore the occlusal caries with small opening while the other 

two were involved in the treatment of the occlusal caries with 

medium/large opening. The maxillary and mandibular caries 
belonged to fifty-six patients (thirty-two males and twenty-four 

females) from the urban area. In all cases, the first class 

preparations had medium to large openings and had various 

depths. 
 The study involved several treatment meetings and 

four practitioners. One of them performed the restorations and 

the other three assessed the quality of the marginal sealing and 

morphological aspect of the occlusal aspect three times.  
 The working protocol had several common steps for 

all methods of occlusal restoration and some specific stages for 

each one of them. In all cases, the restorations were made with 

the same nano-hybrid composite and the same modelling resin. 
The moisture control method used the same principles in all the 

situations.  

In all cases, after the teeth cleaning and the clinical 

examination (with paraclinical exams when needed), the 

practitioner made:   

 1. The selection and analysis of the clinical features of 

the occlusal carious lesion to be treated; 

 2. A short presentation to the patient regarding the 

steps to be followed; 

 3. The tooth colour evaluation; 

 The clinical cases restored using the stamp technique 

had the following specific steps: 

 4. Occlusal impression using Memosil 2 (Kulzer); 

 5. The occlusal contacts determination; 

 6. Moisture control (MiniDam-DMG); 

 7. First class modified resin cavity preparation; 

 8. Disinfection and protection of the preparation; 

 9. Application of reduced quantities of nano-hybrid 

composite using a layering technique in the inner corners of the 

preparation and polymerization of each of the layers. The 

manual instrument used for application was a metallic carver. A 

resin for modelling was also used. 

 10. Application of the occlusal individual 

conformation system; 

 11. Polymerization through the individual occlusal 

matrix kept under slight pressure on the surface of the tooth. 

The clinical cases restored using the anatomical 

layering technique followed the next particular steps: 

 5. The occlusal contacts determination; 

 6. Moisture control (MiniDam-DMG); 

 7. First class modified resin cavity preparation; 

 8. Disinfection and protection of the preparation; 

 9. Application of small portions of the nano-hybrid 

composite at the dentinal base of the cusps in the decreasing 

order of their size and polymerization of each of them. The 

superficial layer was applied in small increments with 

successive polymerization according to the cusps’ inclines, from 

the biggest to the smallest cusp. The manual instruments used 

for application were OptraSculpt NG (Ivoclar Vivadent) and 

brushes with squirrel hair. A resin for modeling was also used. 

 The DSO technique involved the next specific stages: 

 5. The occlusal contacts determination; 

 6. Moisture control (MiniDam-DMG); 

 7. First class modified resin cavity preparation; 

 8. Disinfection and protection of the preparation; 

 9. Application of small increments of the nano-hybrid 

composite at the base of the cusps and their successive 

polymerization. The superficial layer of uncured composite was 

covered with Vaseline and the patient was asked to bite without 

force. The composite was first cured from the buccal side and, 

then, after opening the mouth, from the occlusal and lingual 

sides. 

 In all cases, the protocol ended with three standard 

steps: 

 Checking of the occlusion stops. 

 Finishing and polishing (if necessary). 

 Clinical evaluation and photo of the newly occlusal 

restored area. 

 The instructions for use of all the products involved in 

this study were carefully followed. 

 The clinical evaluations of the restorations considered 

the next criteria: 

 the visual aspect of the marginal sealing; 

 the tactile features of the marginal sealing; 

 the presence of correct occlusion stops; 

 functional and morphological occlusal surface. 

 The statistical analysis consisted in several charts 

whose final purpose was to establish the clinical efficiency of 

every method. 

 The three observers had various clinical experience 

and they assessed the restorations at the end of the treatment, 

after three months and after six months using a table of scores. 

The scores were as follows: 0-correct restoration, 1-incorrect 

restoration (it needs correction) and 2-incorrect restoration (it 

needs replacement).  

 The observers assigned 1 to the restorations which 

presented one of the following deficiencies: 

 marginal white zone (detected after the treatment); 

 marginal gap (under 0.5 mm wide) (detected after the 

treatment); 

 minimal marginal discoloration (detected after three or six 

months) diagnosed with exploratory methods. 

 Score 2 was assigned to the restorations having the 

following clinical defects: 

 extensive marginal discoloration (detected after three or six 

months) diagnosed with exploratory methods; 

 marginal gap (over 0,5 mm wide detected after three or six 

months); 

 secondary caries; 

 marginal/occlusal wear.  

 

RESULTS 

 The clinical scores assigned by all the observers at the 

end of the treatment show that the anatomical layering technique 

had the highest rate of correct restorations, while the DSO 
technique and the “stamp” technique provided inferior results, 

both of them having close rates of incorrect restorations (figure 

no. 1).  

 

Figure no. 1. Clinical scores for the three methods: 

1 - “Stamp’’ technique; 2 - Anatomical layering technique; 

3 - DSO technique. 
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 The clinical evaluations of the restorations after three 

months showed similar results, 82% of clinical cases restored 

with the anatomical layering technique being correct. The 
“stamp” technique provided 72% of correct restorations, while 

the DSO technique had 20% and 15% of scored 1 and scored 2 

incorrect restorations respectively (figure no. 2). 

 After six months, 73% of all restorations were correct, 
15% and 12% respectively being in need of correction or 

replacement. The anatomical layering technique kept proving to 

be the most efficient method of occlusal restoration with 87% of 

correct restorations. The restorations made using the DSO 
technique had the highest percentage of defects which led to 

most of the corrections and replacements. The “stamp” 

technique had 75% of correct restorations, this technique 

providing more scored 1 restorations than the anatomical 
layering technique, both methods having very close rates of 

scored 2 restorations (figure no. 3).   

 

Figure no. 2. Clinical scores for the three methods: 

1 - “Stamp’’ technique; 2 - Anatomical layering technique; 

3 - DSO technique 

 
 

Figure no. 3. Clinical scores for the three methods: 

1 - “Stamp’’ technique; 2 - Anatomical layering technique; 

3 - DSO technique 

 
 Even if the clinical scores varied among the three 
methods, the overall efficiency after six months was satisfactory 

(figure no. 4).  

 

Figure no. 4. The quality of the restorations after six months 

 
 

DISCUSSIONS 
 The marginal sealing plays one of the most important 

roles in the longevity and quality of an adherent restoration. Its 

quality depends on several factors.  

The C-factor is the ratio between the bonded and 

unbounded surfaces and its value is directly proportional with 
the stress from the polymerization shrinkage. The C-factor of an 

occlusal cavity is five (the highest possible value), the risk for 

marginal degradation being, in this way, very important. The 

polymerization shrinkage also depends on the type of the 
composite (filling and flow), the features of the first class 

modified resin cavity, the characteristics of the curing process, 

etc. So, the technique of applying the composite is essential. The 

material should be applied and cured in small increments, in 
high contact with itself and less possible contact with the dental 

tissue.   

Another important part is played by the dental tissue 

which is bonded to the adhesive system. It is well known that 
bonding to enamel has better quality than bonding to dentin or 

cementum because of the high mineral content and low level of 

organic tissue and water. 

The base used for pulp protection should be resilient, 

thick enough and proper for adhesion to the dentin surfaces. 

The “stamp” technique and the DSO technique were 

born out of the practitioners’ desire for a fast protocol in order to 

get a functional occlusal surface with less working stages and 
less need for finishing.  

Although the rush for “fast and functional” drove to 

all kinds of ideas, the results of our study show that the 

anatomical layering technique was the only one to provide a 
good and long lasting marginal sealing. The other two methods 

offered the possibility of getting a fast and functional occlusal 

surface but the marginal area needed in all cases finishing and 

adapting because the amount of composite in the superficial 
layer can never be equal to the lost dental tissues. The 

polymerization shrinkage was also high in all these clinical 

situations because of the elements discussed above. 

 

CONCLUSIONS 

 The anatomical layering technique was the most 

clinically efficient method for occlusal restoration, the DSO 

(direct shaping in occlusion) technique providing the highest 
percentage of incorrect restorations. The “stamp” technique was 

less efficient than the anatomical layering technique but it was 

better than the DSO technique. 

 There are several issues that should be accomplished 
in order to get adherent restorations with long-standing and 

correct marginal sealing. The proper choice of the technique of 

application still plays one of the most important parts in the 

working protocol according to both current theory and practical 
point of view. 
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