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CLINICAL ASSESSMENT OF SOME PHYSICAL AND MECHANICAL 
PROPERTIES OF DIFFERENT RESTORATIVE MATERIALS  
IN PRIMARY MOLARS

Farghly A*, El Bayoumy YS**,Barakat I F***

ABSTRACT

Purpose the present study directed to clinically assessment of bulk Fill composite, multicolored compomer and bioactive 
restorative Materia in primary molars. Methods: The study sample was divided equally into three groups  group I comprises 20 
primary molars received multicolored compomer, group II comprises 20 primary molars received bulk fill composite ,group III 
comprises 20 primary molars received bioactive materials . The clinical evaluation of all restorations was carried out at baseline 
before preparation and directly after restoration, after 3 and 6 months. Results: comparing three groups there were About surface 
glass, Surface &Marginal Staining there were significance difference between groups at 6 mons. (P<0.05). Also, about Color match 
stability & translucency there were highly significance difference between groups (P<0.000). As regard there were non-significance 
difference between different groups at periods (P>0.05) in previous item of aesthetic properties. There was significance difference 
between groups in Postoperative sensitivity & tooth vitality (P<0.05) at baseline. As regard there were significance in periods 
in group3 about Tooth cracks &fractures between different groups at 6mns. Conclusions: Better surface gloss, color match and 
stability better for bulk fill and multicolored compomer. Major drawbacks of gingival margin of posterior class II multicolored 
compomer is recurrence of caries than bulk fill and bioactive material. The advent of bulk fill composites, would seem to be a 
significant turning point in posterior direct restorative dentistry.

INTRODUCTION 

Dental caries is a multifactorial chronic 
infectious disease that affects approximately 50% 
of children less than 12  years old worldwide. 
Untreated  dental caries is associated with 
pain, difficulty eating, poor physical growth and 
development, difficulty sleeping, mood changes, 
learning problems, hospitalization, and in rare 
cases, death(1).

Colored compomers have been available for use 
in the restoration of primary molars. In contrast to  
conventional  polyacid-modified resin  composites,  
they contain  a small  amount  of glitter particles 

which produce a color effect in shades of red, blue 
or gold. The filler content is similar to conventional 
compomers.Twinky Star is a light-cured, colored, 
radiopaque and fluoride releasing compomer filling 
system made specifically to be used in primary 
teeth(2).

Conventional RBC’s have typically been 
placed in layers not exceeding 2mm thick, the 
advent of newer high intensity lights, and the recent 
introduction by manufacturers of modified resin 
systems which claim bulk cure up to 4 mm may 
offer advantages to dentists in terms of simplicity 
and speed of Class II RBC placement. It is important 
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however with these new bulk fill systems, that 
the physical properties, marginal adaptation and 
degree of conversion of the RBC restoration are not 
negatively affected(3).

Bioactive Materials are moisture friendly, 
transport water ,and release and recharge essential 
minerals such as calcium ,phosphate, and fluoride 
.Bioactive Materials are dynamic, not passive, and 
in the presence of saliva they elicit a biological 
response that forms a layer of apatite and a natural 
bond between the material and the tooth(4).

MATERIALS AND METHODS

In this study 225 children were examined and 40 
were included. The age of children was ranged from 
4 to 8 years. The study sample was divided equally 
into three groups :- group I comprises 20 primary 
molars received multicolored compomer, group 
II comprises 20 primary molars received bulk fill 
composite ,group III comprises 20 primary molars 
received bioactive materials. 

Restoration techniques

At the initial visit a complete health history 
questionnaire and  parental consent form were 
completed. Hard and soft tissues were examined.
Make radiographic preapical x -ray for evaluation.(5)

According to ADA instructions(6).Take photographic 
image(7) .Rubber dam isolation and suction were 
used for moisture control .Carious dentin removal 
was evaluated according to clinical criteria of 
Kidd et al (dental explorer should not stick in the 
dentine, it should not give a tug-back sensation 
and the cavity must be stain-free) (8).Cavo- surface 
angles were not beveled, and no retentive grooves 
were placed.The cavity was prepared with minimal 
invasive technique Class II resin composite 
restorations not extend beyond the proximal line 
angles(9).A wedge and universal matrice system was 
placed interproximal(10).Restorative materials were 
applied according to the manufacturer’s directions.
Following removal of the matrix band, diamond 

finishing burs, yellow rubber cups and aluminum 
oxide discs were used for finishing and polishing of 
the restorations .Post-operative imaging as in figure 
no(1) and preapical x ray.The restorations were 
assessed according to the FDI criteria.(11)Repair of 
the restorations is recommended according to the 
FDI criteria, the repaired restorations were also 
evaluated as a subgroup 4 (codes 41, 42, 43 and 44 
represent the respective codes of 1, 2, 3 and 4 after 
the restoration has been repaired).     

FIG (1) 

RESULTS

Group I the mean Surface gloss, marginal 
staining, color matched stability &translucency 
were 1.0 ± 0.0 at baseline, 1.00 ± 0.00 after 3 
months and 1.2 ± 0.3 after 6 months. There was 
non-  significance difference between different 
periods. Group II The mean Surface gloss, marginal 
staining, color matched stability &translucency 
were 1.0 ± 0.0 at baseline, 1.00 ± 0.00 after 3 
months and 1.0 ± 0.0 after 6 months. There was non-
significance difference between different periods in 
group II. Group III The mean Surface gloss was 1.0 
± 0.0 at baseline, 1.00 ± 0.00 after 3 months and 1.8 
± 0.3 after 6 months. There was none significance 
difference between different periods but there was 
significance between baseline & 6mns. in group 
III. The mean surface & Marginal Staining was 1.0 
± 0.0at baseline, 1.0 ± 0.00 after 3 months and 1.0 
± 0.0 after 6months. There was none significance 
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difference between different periods in group III. 
The mean color matched stability &translucency 
was 2.54 ± 0.87 at baseline, 2.4 ± 0.2 after 3 months, 
1.54 ± 0.55 after 6 months. There was significance 
difference between baseline & each of 3mns., 6mns. 
(P<0.001), periods in group III.

Group I the mean fracture of restorative material 
& restoration, marginal adaptation, proximal 
contact point and food impaction   were 1.0±0.0 
at baseline, 1.00±0.00 after 3 months and 1.8±0.7 
after 6 months. There was non-significance 
difference between different periods in group I. But 
significance in the mean radiographic examination. 

DISCUSSION

Aesthetic properties: in the present study there 
was no significance difference between different 
periods in surface gloss measurements in the two 
groups, group I(multicolored compomer) and group 
II (bulk fill) and this result was agreement with   

Properties Group I Group II Group III
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s Surface loss/lustre and roughness Non-significant Non-significant Significant after
6 months.

Surface and Marginal staining Non-significant Non-significant Non-significant

Colour match/stability and translucency Non-significant Non-significant Significant at base line 
and 6 months.
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Fracture of restorative material and 
retention Non-significant Non-significant Non-significant

Marginal adaptation Non-significant Non-significant Non-significant

Proximal contact point and food impaction Non-significant Non-significant Non-significant

Radiographic examination Significant after 6 months Non-significant Non-significant
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Postoperative sensitivity and tooth vitality Significant at base line Non-significant Non-significant

Recurrence of initial pathology
(secondary caries)

Significant after 6 
months.

Non-significant Non-significant

tooth cracks and fractures Non-significant Non-significant Non-significant

Oral and somatic/ psychiatric symptoms Non-significant Non-significant Non-significant

Table for statistic results for three groups

Group II the mean fracture of restorative material & 
restoration, marginal adaptation, proximal contact 
point, food impaction and radiographic examination  
was 1.0±0.0 at baseline, 1.00 ± 0.00 after 3 months 
and 1.2±0.3 after 6 months. There was non-
significance difference between different periods in 
group II. Group III the mean fracture of restorative 
material & restoration, marginal adaptation, 
proximal contact point and food impaction was 
1.2±0.3 at baseline, 1.00±0.00 after 3 months and 
2.4±0.8 after 6 months. There was non-significance 
difference between baseline & 3mns and between 
3mns. & 6mns. (P>0.05).

Arora,and et al (12); who reported that after evaluation 
of multicolored compomer for anatomical shape, 
marginal integrity, marginal discoloration, surface 
quality, approximal contacts, secondary caries 
and postoperative sensitivity it was  excellent  
after 12 months. There were significance between 
baseline & 6mns in group III (bioactive material).  
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This interpreted as surface gloss might be   affected 
by the type of   the composition of the monomer,(13)  

and the degree of conversion of the resin non 
significance difference between different periods in 
surface marginal staining in the three groups.

In this study color matched stability &translu-
cency were non-significance difference between 
different periods in group I and group II. It is come 
with result of sengul et al (14); reported that no color 
change was recorded for restorative materials by the 
end of the 24th month for compomer and compos-
ite resin and disagreement with Hugar ,and et al(15); 
reported that examination of the margins showed 
discoloration with loss of glitter particles there was 
no incidence of secondary caries. In group III there 
was significance difference at baseline due to us-
ing single shade (A2) for all cases and changes of 
color after 6mns in group III this may be due to 
the structure of the analyzed composite resin, the or-
ganic matrix prevails, in volumetric ratios, compara-
tively with the an organic compound, which renders 
the material more susceptible to the abrasive action 
of the finishing and polishing systems. An organic 
compound contains a mixture of non- agglomer-
ated/non-aggregated particles of silicium oxide and 
zirconium oxide with nanometric size, dispersed 
among the clusters of particles with micrometric 
size. Possibly, the nanometric particles from the 
surface layer had been the first one to be eliminated 
during finishing and polishing and more reliable for 
future staining(16).

Functionl properties: in radiographic exami-
nation there non significance difference between 
different periods in group II and group III in all 
periods and significant after 6 min. for group I 
showed statistically significantly lower mean 
pathological changes   this comes with result for 
Sengul & F Gurbuz, T reported that(14); According 
to the radiographic evaluation results, RMGIC was 
the best and compomer was the worst material .and 
in another hand  for our study Pascon et al(17);  it  
was  found  that  compomer  materials  (Dyract  AP,  
F2000)  showed  a  better  clinical performance in 

comparison with a resin composite (Heliomolar) in 
primary molars at 2 years Biological properties: in 
the present study after 3 months and 6 months; there 
was no statistically significant difference between 
effects of the restoration on the periodontium mea-
surements in the three groups as reported in study 
for El-Kalla, Ibrahim H García-Godoy, Franklin(18); 
the bonded restorations preserve  tooth structure, 
normal contact area and provide an  esthetic res-
toration, It also provides a unique feature in certain 
cases in which there was migration of adjacent teeth 
into the proximal carious cavity. For Recurrence 
of initial pathology after 3 months and  6 months; 
there  was  no  statistically  significant  difference  
between  Effects  of  the  restoration  on  the peri-
odontium measurements in the three groups .as 
no marginal staining ,and good marginal integrity, 
as reported that Marginal staining results from seep-
age or leakage of oral fluids between the restoration 
and tooth structure and initial cause for secondary 
caries(19).

No significant for Postoperative sensitivity & 
tooth vitality in group II and group III but in group 
I there is significant between base line and after 
three month  this postoperative sensitivity relieved 
might be for expansion of restoration and seal gap 
like what reported in study for Alves dos Santos 
et al(20);reported better marginal adaptation of 
compomers than composites, result to the chemical 
composition, which allows the compomers undergo 
more hygroscopic expansion than the composites, 
rather than the wear characteristics of the material.

CONCLUSIONS

1. Better surface gloss, color match and stability 
better for bulk fill and multicolored compomer.

2. Major drawbacks of gingival margin of posterior 
Class II multicolored compomer is recurrence 
of caries than bulk fill and bioactive material

3. The advent of bulk fill composites, would seem 
to be a significant turning point in posterior 
direct restorative dentistry.



A.J.D.S. Vol. 21, No. 5 CLINICAL ASSESSMENT OF SOME PHYSICAL AND MECHANICAL 463

REFERENCE
1. Chi DL, Rossitch KC, Beeles EM. Developmental delays 

and dental caries in low-income preschoolers in the USA: 
a pilot cross-sectional study and preliminary explanatory 
model. BMC Oral Health. 2013;13(1):53.

2. Oba AA, Sönmez IŞ, Sari Ş. Clinical evaluation of a col-
ored compomer in primary molars. Medical Principles and 
Practice. 2009;18(1):31-4.

3. Abouelnaga   MAA.   A   comparison   of   gingival   mar-
ginal   adaptation   and   surface microhardness of class II 
resin based composites (conventional and bulk fill) placed 
in layering versus bulk fill techniques: The University of 
Iowa; 2014.

4. Jefferies SR. Bioactive and biomimetic restorative materi-
als: a comprehensive review. Part I. Journal of esthetic and 
restorative dentistry. 2014;26(1):14-26.

5. Şenel B, Kamburoğlu K, Üçok Ö, Yüksel S, Özen T, Av-
sever H. Diagnostic accuracy of different  imaging modal-
ities  in  detection  of proximal  caries.  Dentomaxillofacial  
Radiology. 2010; 39(8):501-11.

6. Association AD. Dental radiographic examinations: rec-
ommendations for patient selection and limiting radiation 
exposure. Chicago: ADA. 2012.

7. Chander N. Essentials of dental photography. Journal of 
Indian Prosthodontic Society. 2017;17(2).

8. Kidd E, Ricketts D, Beighton D. Criteria for caries remov-
al at the enamel-dentine junction: a clinical and microbio-
logical study. British dental journal. 1996;180(8):287-91.

9. Donly KJ, García-Godoy F. The use of resin-based com-
posite in children. Pediatric dentistry. 2002;24(5):480-8.

10. Owens BM, Phebus JG. An evidence-based review of den-
tal matrix systems. General dentistry. 2016.

11. Thomas M, Sophie D, Florence C, Kerstin G, Jean-Chris-
tophe M, Pierre M, et al. The Use of FDI Criteria In Clini-
cal Trials On Direct Dental Restorations: A Scoping Re-
view. Journal of Dentistry. 2017.

12. Arora V, Arora P, Srivastava N, Togoo RA. Multicoloured 
Restorations for Pediatric Dental Patients. British Journal 
of Applied Science & Technology. 2014;4(28):4014.

13. Tanoue N, Matsumura H, Atsuta M, of Dentistry NUS. 
Wear and surface roughness of current prosthetic compos-
ites after toothbrush/dentifrice abrasion. The Journal of 
prosthetic dentistry. 2000;84(1):93-7.

14. Sengul F, Gurbuz T. Clinical evaluation of restorative ma-
terials in primary teeth class II lesions. Journal of Clinical 
Pediatric Dentistry. 2015;39(4):315-21.

15. Hugar  SM,  Kohli  D,  Badakar  CM,  Vyavahare  SS,  
Shah  PP,  Gokhale  NS,  et  al. Comparative Assessment 
of Conventional Composites and Coloured Compomers 
in Permanent Molars of Children with Mixed Dentition: 
A Pilot Study. Journal of clinical and diagnostic research: 
JCDR. 2017;11(6):ZC69.

16. Munteanu B, Andrian S, Ursu L, Stoleriu S, Iovan G, 
Ghiorghe C-A, Et Al. Evaluation of Surface Condition 
After Finishing and Polishing of A Flowable Composite 
Material. International Journal of Medical Dentistry. 2016; 
6(2).

17. Pascon FM, Kantovitz KR, Caldo-Teixeira AS, Borg-
es AFS, Silva TN, Puppin-Rontani RM, et al. Clinical 
evaluation of composite and compomer restorations in 
primary teeth: 24-month results. Journal of dentistry. 
2006;34(6):381-8.

18. El-Kalla IH, García-Godoy F. Fracture strength of ad-
hesively restored  pulpotomized primary molars. ASDC 
journal of dentistry for children. 1999;66:238-42.

19. Hickel R, Roulet J-F, Bayne S, Heintze SD, Mjör IA, Pe-
ters M, et al. Recommendations for conducting controlled 
clinical studies of dental restorative materials. Clinical 
Oral Investigations. 2007;11(1):5-33.

20. dos Santos MPA, Luiz RR, Maia LC. Randomised trial 
of resin-based restorations in Class I and Class II beveled 
preparations in primary molars: 48-month results. Journal 
of dentistry. 2010;38(6):451-9.


