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ABSTRACT. The study of the resistance of glass ionomer cements fillings made on teeth in terms of their 
marginal closure until apical closure of the tooth in small children are relevant in terms of functional and 
physiological restoration of tooth morphology and in terms of their resistance for a period of time that equals 
the period between the moment when the filling was made until those filling should be change without 
compromising the functionality of the tooth restoration. The research was made by a clinical trial witch 
regarding the resistance in terms of marginal leakage of the restoration of the tooth with glass ionomer 
cements. We have made the fillings on both young permanent teeth and temporary teeth in small patients 
with the age between 6 and 8 years old, and we have followed them in our study at every 6 months for a 
period of 1 1/2 years. Our behavior regarding the replacement of the glass ionomer cements after a period of 
two years is mandatory but in the first 2 stages of the study is not binding. 
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INTRODUCTION 
The restoration of temporary teeth and young 

permanent teeth in small patients, is still a problem that 
we have to face as practitioners because we have to 
choose from a large range of dental restorative 
materials, and in small patients we have to consider 
also the behavior of the children, so if we have un 
uncooperative children we have to use a material that 
has a quick time to harden and can be put in a moist 
cavity, doesn’t need un elaborate procedure to be used 
in realizing a dental restoration and meets the needs for 
esthetic. 

The advantages of the glass ionomer cements 
consist in the adhesion to the tooth and the release of 
fluoride and other ions. They are "rechargeable" and 
they can incorporate fluoride from the environment 
(Rothwell et al., 1998). The disadvantage of glass 
ionomer cements is the sensitivity of the technique. 
Manipulation possibilities and fragility of the material 
can be improved by adding resin to the glass ionomer 
cements, resulting a material that is easy to apply and 
has aesthetic qualities. Both of them are suitable for 
cervical restorations (ABDALLA et al., 1997), sealing 
cracks (PEREIRA et al., 2001), restoration of proximal 
lesions in the permanent front teeth (ARAUJO et al., 
1993) and restoring proximal lesions in temporary 
anterior and posterior teeth (Jang et al., 2001).  

Cavity preparation and choosing the restoration 
material depends on occlusal load and coverage factors 
(MOUNT and Hume, 1997). Early diagnosis and the 
appearance of adhesive materials led to the 
modification of the techniques. Another reason is that 
the traditional technique lead to a destructive cycle: 
reducing excessive tooth for a relatively small lesion, 

followed by restoration causes a progressive loss of 
dental structures (Roberts et al., 2001). 

Of all the properties of glass ionomer cements, the 
most important is the ability to chemically bind to 
dentine and enamel by exchange of ions, and to slow 
release fluoride ions and reabsorb them, being a true 
tank of fluorine. The main drawback is the low 
resistance to occlusal forces, and they could fracture 
easily. 

It has been shown that plaque cannot be deposited 
on the surface of glass ionomer cements. Streptococcus 
mutans is a major pathogenic factor in the bacterial 
plaque and it is not active in the presence of fluoride. 
Glass ionomer cements are well tolerated by soft 
tissues. 

The surface of glass ionomer cements may be 
affected in the presence of un low pH, like in the case 
of topical application of fluoride solutions. Acid 
phosphate fluoride solution has a pH of 3.0, while the 
neutral sodium fluoride has a pH of 6.5. Therefore in 
the presence of phosphate fluoride solution, it is 
possible to apear a roughening of the surface of the 
glass ionomer cement, decreasing the longevity of the 
restoration. 

Immediately after insertion glass ionomer cements 
are less resistant to abrasion compared to composite 
resins, but their resistance improves considerably as it 
matures. As long as the material are well tolerated and 
protected by the tooth structure, abrasion resistance is 
satisfying. 

According to the indication of the producer,  Ketac 
Molar Easymix can be used also in semipermanent 
restorations on one surface or multiple surfaces in 
deciduous and permanent teeth and GC Fuji IX GP in 
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posterior restorations of Class I, II and V in adults and 
children. 

 
MATERIALS AND METHODS 
Glass ionomer cements are the most compatible 

direct dental restoration materials, which are friendly 
with tooth structures, releasing fluorine in nearby tooth 
tissue, and they were choose in this study for the 
treatment of tooth decay. In choosing the material of 
direct dental restoration we took into consideration the 
patient's age, degree of risk for caries and the hygiene 
which are important factors in selecting the material 
which restores the tooth. Also these materials does not 
need un elaborate finishing and polishing technique. 

The research was made by selecting a group of 32 
children, in a clinic of dentistry. The children included 
in this group had the age in the range of 6-8 years, and 
they were all healthy children. The parents were 
required to sign a form in agreeing to participate in this 
research. Considering the age range of the group, we 
have to deal with small children which not always have 
un expected behavior, they are impatient and not that 
tolerant with all the elaborated method of realizing a 
dental restoration, so we have to consider a material of 
restoration that is easy and quick to place in the 
remaining cavity after removing tooth decay. Also the 
requirements of glass ionomer cements regarding the 
environment are not that restricted, we have to place 
the tooth restoration material in un dry cavity, but it 
can be a little moist, glass ionomer cements harden and 
matures in the presence of water. 

All the children participating in this study had at 
least one carious lesions on molars, that was either a 
superficial or medium caries, and was not near the pulp 
chamber of the tooth and it didn’t involve the 
complication that can lead to the nerve damage. All the 
teeth had a treatment that didn’t involve complication 
regarding tooth treatment, and all cavities resulting 
after the excision of decayed tissue (enamel or dentine) 
were class I and II Black. 

 

 
Fig. 1 Rx of 36 revealing tooth decay in an permanent 

inferior molar, class I Black 
 
In this research a total of 72 direct restorations were 

made on young permanent teeth and temporary teeth in 

small patients. All of the dental fillings were made on 
molars, all of them were placed after removing tooth 
decay in the resulting cavities of class I and II Black, 
and the materials used were glass ionomer cements. 
From the group of glass ionomer cements we choose 
two materials and those were Ketac Molar Easymix 
and Fuji IX GC. They were placed randomly from 
patient to patient so that at the end we had un equal 
proportion, which means that we had 36 direct dental 
restoration from each one. Also we had in the end a 
total of 54 direct dental restoration of class I Black and 
18 fillings of class II Black, and the average proportion 
was 3dental restoration of class I to 1 dental restoration 
of class II Black. 

In the treatment of dental lesions we had made a 
minimal sacrifice of dental structures, and we didn’t 
respect the principles of Black, the cavities resulting 
after removing tooth decay were irregular because we 
consider that glass ionomer cements are adherent to the 
tooth structures, and they can be put even on moist 
cavities. These was another reason for placing them in 
small agitated children, were we had to be very quick, 
unhesitating and could not isolate the tooth from the 
saliva highly good.  

 

 
Fig. 2 The prepared cavity for dental filling 

 
In the technique of realizing direct dental 

restoration where we had, we used local anesthesia and 
we proceed in removing tooth decay. In creating the 
cavities we have made an access cavity in the occlusal 
fossa using a small round diamond bur in a high-speed 
handpiece. We proceed further with cavity preparation 
removing only carious dentine with the slow 
handpiece, without making useless tooth structures 
sacrifice for the retention of dental filling. We also 
made preventive extension in occlusal relief. So we 
used an minimally invasive techniques that preserved 
the maximum of dental tissues.  

After the preparation of the cavities we placed glass 
ionomer cements. The cavity was rinsed with water 
and dried by gently blowing the air. The powder and 
liquid were mixed in the proportion indicated by 
manufacturer and they were placed into cavities 
starting at the bottom and then the sides and finally we 
have filled the cavity. At the end we exercised a gentle 
pressure with the wetted finger (with the cement liquid) 
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on the material. Both dental restoration material were 
placed according to the indication of the manufacturer.  

 

 
 

 
 

 
Fig. 3 The stages of condensation of glass ionomer 

cement 
 
In the second part of our research we evaluated all 

72 direct dental restoration material regarding the 
marginal leakage, occlusal modeling, existing cracks 
and fissures, recurrent caries, hypersensitivity. In doing 
this we evaluated the fillings by one direct and one 
indirect method. In the direct method we inspected the 
direct dental restoration evaluating the marginal 
leakage with a dental probe, occlusal modeling with 
occlusal paper, observing cracks and fissures and 
recurrent caries, and testing the tooth for 
hypersensitivity. In the indirect method we inspected 
the fillings by a microscope to see if there are 

modification such as cracks and fissures in the 
structure of the filling.  

 

 
Fig. 4 Finishing and occlusal modeling of dental tooth 

restauration 
 
In the direct evaluation by using a dental probe to 

verify marginal leakage we inspect the margins of 
dental restoration, if it is a linear, uninterrupted, 
continuous course and it doesn’t deepens between 
filling and the tooth structure. Also with dental probe 
we inspect the dental restoration for cracks and fissures 
and recurrent caries. Hypersensitivity is tested by 
applying a thermal stimulus to the tooth. 

In the indirect evaluation we used EheV1-30USB a 
digital camera in order to analyze the surfaces of direct 
dental restoration and we used as a focusing device a 
special tube in order to achieve maximum 
magnification as a microscope, and get as many details 
as possible. We magnify the image by 40 times and we 
study the dental restoration for integrity. We studied if 
there are any modifications regarding the structure s 
surface inspecting it for existing cracks and fissures. 

 

 
Fig. 5 EheV1-30USB 

 
The research was extended over a period of 1year 

and 6 months. The evaluation was made every 6 
months, and the evaluation was made both ways, direct 
and indirect for every patient.  

 
RESULTS AND DISCUSSION 
After one and a half year 5 subjects were not 

anymore in this study, so at the end we had 27 patients 
to examined, and 10 direct dental restorations couldn’t 
be examined.  
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Fig. 6 The stages of condensation of glass ionomer 

cement 
 
When we finished our research, from 27 patients in 

which we examined 62 direct dental restorations, only 
5 fillings have been found inappropriate in both direct 
and indirect evaluation. 

After a period of 6 months, when we have made the 
direct evaluation, we didn’t find any major 
modifications regarding marginal leakage, occlusal 
modeling, existing cracks and fissures, recurrent caries 
and hypersensitivity. The same results were obtained in 
indirect evaluation. 

When the period of one year elapsed, two of our 
patients weren’t anymore in the study, they have 
dropped out, so we have made the direct evaluation on 
68 dental restorations. Evaluating the marginal leakage 
of direct dental restoration with glass ionomer cements, 
in the inspection with the dental probe we didn’t find 
major modifications and we  have found the line 
between dental restoration surface and tooth structure 
slightly irregular but the dental probe didn’t remained 
hooked between the two, at all 68 fillings. We have 
noticed minor changes almost imperceptible, passing 
the dental probe on the marginal closure of the dental 
restoration. Also all 30 patients have not accused 
symptoms of hypersensitivity. Regarding recurrent 
caries there were none.  

In the direct evaluation of occlusal modeling using 
occlusal paper we have found that the points of contact 
between antagonist teeth still exist but are no longer so 
strongly expressed, and the intensity of colored contact 
points decreased from first examination to this one. 
The teeth are still in contact with each other, and it’s a 
firm contact, so the masticatory efficiency is preserved. 
There were no cracks and line of fracture visible by the 
naked eye. 

In the indirect evaluation with the EheV1-30USB, 
after magnifying by 40 the image, we observe on two 
direct dental restorations very lines of fracture. Both of 
these fillings were on occlusal side of the tooth, and the 

lines of fracture were in the upper side of the dental 
restoration, they were superficial lines and didn’t 
concerned the depth of the restoration. 

 

 
Fig. 7 Superficial lines of fracture seen with EheV1-

30USB 
 
In the final stage of the research study, after 18 

months, another 3 patients dropped out, and we have 
evaluated 62 direct dental restorations. Evaluating the 
marginal leakage of direct dental restoration with glass 
ionomer cements we have found 5 dental restorations 
that had a discontinuous line between the dental 
restoration surface and tooth structure and the dental 
probe ditched between the two. We observed with the 
naked eye and from the inspection with the dental 
probe, a step between filling and cavity wall. Also in 
these cases the patients accused sensibility to chemical 
and thermal excitants, explained by the penetration of 
the stimulant to the dentin. 

In evaluating occlusal modeling, in direct 
inspection we observed that the pits and fissures 
presented on occlusal side of the tooth are less 
expressed, fillings losing their anatomical shape. All 5 
direct dental restorations had lost their contact with the 
antagonist teeth. When using occlusal paper we have 
found that the points of contact between antagonist 
teeth does not exist in these 5 cases. At rest of the 
fillings are less expressed and the intensity of colored 
contact points decreased from previous examination to 
this one. 

Two of these dental fillings at the indirect 
evaluation, through EheV1-30USB, and in direct 
inspection showed lines of fracture. These two were 
both class II Black, and the fracture line was located at 
the isthmus between the proximal portion of the dental 
filling and the occlusal one. The lines of fracture 
interested the whole dental restoration, starting from 
the top from the occlusal side till the bottom of dental 
fillings. 
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Fig. 8 The fracture line seen with EheV1-30USB 
 
Also in indirect evaluation using EheV1-30USB 

and by magnifying by 40 the image, we had seen lines 
of fracture in 2 direct dental restoration class I Black 
and one in class II Black. They were small lines of 
fracture and didn’t interest the depth of the dental 
fillings. 

 

 

 
Fig. 9 Fillings situation in the three examinations stages 

The results that we obtained in this study, due to a small sample size, should be considered carefully. 
 
 
 

 
CONCLUSIONS 
In the temporary teeth, that remain on the dental 

arcade for a short period of time, glass ionomer 
cements are a great choice because they meet the 
requirements such as the behavior of the children, they 
can be put in a moist cavity, doesn’t need un elaborate  

 
procedure to be used in realizing the dental restoration 
and meets the needs for esthetic. 

In young permanent teeth due to a very large pulp 
chamber and until the closing of apex dental restoration 
with glass ionomer cements are a choice to take into 
consideration, due to releasing of fluoride and delaying 
as much as possible tooth devitalization.  Sandwich 
technique can be  
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