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Abstract
Background: Dental composites are popular restorative material. The success of these restorations depends on many factors.
Objectives: The purpose of this study was to investigate the reasons for replacing composite restorations in patients who had referred to 
Babol dental school during years 2013 and 2014.
Patients and Methods: Age, sex, type of occlusion, DMF, existing parafunction, type of tooth, class and reason of composite restoration 
replacement was recorded for patients who had referred to the Babol university of dentistry during years 2013 and 2014. Data analysis was 
done using descriptive statistical analysis.
Results: Among 242 patients, there were 56 (21.3%) males and 186 (70.7%) females. More than half of the patients were aged between 20 and 
30 years old (51.7%), and had class Ι dental occlusion (63.1%). The mean DMF was 9.4 ± 2.8. Upper incisors were the most frequent teeth group 
for replacement of composite restorations, commonly due to secondary caries. Major causes for composite restoration replacement 
were secondary caries. The most common composite restoration replacements were class II restorations. Secondary caries was the most 
prevalent cause in class II MO / DO (20 cases (34.4% with secondary caries)).
Conclusions: The most common cause of restoration replacement in patients referred to the Babol university of dentistry during years 
2013 and 2014 was secondary caries that were found in Class II restorations.
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1. Background
Dental composites are currently used as a popular re-

storative material in dentistry. They have achieved great 
acceptability among patients and dentists due to their 
beauty and conservative nature (1).

Studies have shown that dental composites are suitable 
restorative material yet require great sensitivity (2) while 
complete prevention of marginal microleakage is not 
possible (1).

The success of a restoration depends on many factors 
such as type and size of restoration, type of tooth (3), cli-
nician experience (4), tooth location in the dental arch 
(5), the amount of restored tooth surfaces (6) and age of 
the patient (7). Failure in restoration occurs when beauty, 
function or the ability of the restoration to prevent new 
caries are endangered (3).

According to previous studies, the main reasons for 
replacing composite restorations include secondary 
caries, fracture of restoration, marginal discoloration, 
tooth sensitivity, periapical abscess or loss of restoration 
anatomy. The confounding factors in the failure of com-
posite restorations include dentist’s experience, type of 

composite and dentine bonding material, isolation qual-
ity and age of the restoration (8).

Despite disadvantages of cross-sectional studies, useful 
information could be obtained from these studies. Such 
researches are the most useful method for recording the 
daily practice of dentists. Therefore, rather than con-
trolled- and ideal-condition treatment the results of the 
dentist’s daily practice will be assessed (9, 10).

The obtained data on the causes of restorations replace-
ment specifies the basis and framework for recording 
treatment patterns in order to prevent future failures. 
Amongst factors affecting the results of such studies, na-
tional differences and the time of the study can be men-
tioned. Thus, such researches should be conducted in dif-
ferent countries and regions and at different times.

2. Objectives
The purpose of this study was to investigate the reasons 

of replacing composite restorations in patients who had 
referred to the Babol Dental School during years 2013 and 
2014.
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3. Patients and Methods
Amongst patients who had referred to the Babol uni-

versity of dentistry during the years 2013 and 2014, those 
requiring replacement of composite restoration were en-
rolled in this study.

After obtaining informed consents, patients were ex-
amined by one of the researchers and the study form was 
filled. The form of the study included three parts. The first 
part of the form was about patient information such as 
age and sex. For ethical reasons name of the patients was 
not recorded.

The second part of the form was based on oral examina-
tion, including type of dental occlusion, existing of para-
function and DMF.

The third part of the form recorded the results of the 
evaluation of the existing composite restoration. In this 
part the type of tooth with failed composite restoration 
was recorded (upper/lower molar, upper/lower premo-
lar, upper/lower canines, upper/lower incisors). Class of 
the failed composite restoration (class 1, class 2 MO/DO, 
class 2 MOD, class 3, class 4, class 5, class 6 and complex) 
and reasons of restoration replacement (primary caries, 
secondary caries, restoration fracture, loss of restoration, 
tooth fracture, open proximal contact, overhang, pain/
sensitivity, marginal discoloration, bulk discoloration, 
poor anatomic form and other reasons) were also speci-
fied.

The following explanations were provided by the exam-
iners, who recorded the reasons for replacement:

Primary caries: lesion in the original caries of the tooth, 
which are not related to the existing restoration (11)

Secondary caries: caries detected on restoration margins
Restoration fracture: fracture in isthmus or main body 

of the restoration
Loss of restoration: loss of all or major parts of the res-

toration
Tooth fracture: fracture of the tooth adjacent to the res-

toration
Open proximal contact: space between adjacent teeth 
Overhang: excess of restoration that projects beyond 

the gingival margin
Pain/sensitivity: tooth pain related to the restoration 
Marginal discoloration: discoloration in the margin of 

the restoration
Bulk discoloration: discoloration of the main body of 

the restoration
Poor anatomic form: any loss of substance due to mate-

rial degradation and wear (12)
Data analysis was done using the SPSS software, version 

19, and conducting descriptive statistical analysis.

4. Results
Among the 242 patients who participated in this study, 

there were 56 (21.3%) males and 186 (70.7%) females. Twen-
ty-seven patients (10%) were aged between 10 and 20 years 
old, 136 patients (51.7%) were between 20 and 30 years old, 

41 patients (15.6%) were between 30 and 40 years old, 15 
patients (5.7%) were between 40 and 50 years old and 
seven patients (2.7%) were between 60 and 70 years old.

Amongst patients who participated in this study, 166 
patients (63.1%) had class Ι dental occlusion, 48 patients 
(18.3%) had class п dental occlusion and 28 patients (10.6%) 
had class III dental occlusion.

The mean DMF was 9.4 ± 2.8 with maximum of 16 and 
minimum of one.

Frequency of each teeth group, which needed compos-
ite restoration replacement was 70 (28.9%) for upper inci-
sors, 54 (22.3%) for lower molars, 44 (18.1%) for upper pre-
molars, 35(14.4%) for lower premolars, 19 (7.8%) for lower 
incisors, seven (2.8%) for upper molars, seven (2.8%) for 
lower canines and six (2.4%) for upper canines.

Major causes for composite restoration replacement 
were secondary caries, loss of restoration and fractured 
restoration (Table 1).

 Table 2 shows the classification of replaced restora-
tions. The most common classes for composite restora-
tion replacement were class II (MO / DO), class III and class 
II (MOD).

Table 1. Causes of Composite Restoration Replacementa

Cause Values
Primary caries 15 (5.7)

Secondary caries 58 (23.9)

Fracture of restoration 35 (13.3)

Lost restoration 38 (14.4)

Open proximal contact 31 (11.8)

Pain/sensitivity 13 (4.9)

Marginal discoloration 10 (3.8)

Bulk discoloration 9 (3.4)

Poor anatomic form 9 (3.4)

Tooth fracture 0 (0.0)

Over-hang 0 (0.0)

Others 24 (9.9)
aData are presented as No. (%).

Table 2. Restoration Classes of Composite Restoration 
Replacementa,b

Class of Restoration Values

Class 1 19 (7.2)

Class 2 MO/DO 55 (20.9)

Class 2 MOD 39 (14.8)

Class 3 48 (18.3)

Class 5 14 (5.3)

Class 4 23 (8.7)

Class 6 0 (0.0)

Complex 44 (16.7)
aAbbreviations: DO, Distocclusal; MO, Mesiocclusal; MOD, 
Mesiocclusodistal.
bData are presented as No. (%).
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Secondary caries was the most prevalent cause in class 
II MO / DO (20 cases (34.4% of cases with secondary car-
ies)), class III (19 (32.7%)), class II MOD (7 (12%)), complex 
restorations (7 (12%)), class V (3 (5.1%)), class I (1 (1.7%)) and 
class IV (1 (1.7%)).

The most prevalent teeth group for accruing secondary 
caries in composite restoration was upper incisors (18 
(31%)), followed by upper premolars (11 (18.9%)), lower pre-
molars (9 (15.5%)), lower molars (7 (12%)), upper molars (5 
(8.6%)), lower incisors (4 (6.8%)), lower canines (2 (3.4%)) 
and upper canines (2 (3.4%)).

5. Discussion
The results of this study showed that secondary caries 

were the most common reason for replacement of com-
posite restorations in patients who had referred to Babol 
dental school during years 2013 and 2014; these caries 
were mostly found in class II (MO / DO and MOD) resto-
rations. Secondary caries, as a histopathological com-
plication, depend on the gap between the teeth and the 
restoration (13, 14), and gingival regions of Class II, III, IV 
and V of restorations are common locations for second-
ary caries. Class I and Class IV of restorations, which do 
not reach the gums are less likely to develop secondary 
caries (15, 16). A number of factors can contribute to the 
creation of gaps and secondary caries at the gingival mar-
gin. It is a difficult area to control clinically during filling 
procedures and it is the area most difficult to reach by 
oral hygienists (12).

Due to polymerization shrinkage, resin-based materials 
tend to create a gap between the restoration and the teeth, 
especially at the gingival margin of the dentin (12). Thus, a 
majority of risk factors are related to secondary caries. In 
this study more than half of the replacement composite 
restorations were due to secondary caries. Other studies 
in this field also obtained similar results (3, 8, 12, 17-19). The 
results of a ten-year-study conducted by Gaengler et al. 
showed that the most common cause of composite resto-
ration replacement in the first five years was restoration 
fracture, yet in the next five years the main cause was sec-
ondary caries (20). However in other studies, Raskin et al. 
(21) reported very few secondary caries and Mair et al. (22) 
did not report any secondary caries in a 10-year-study.

 Restoration fracture is the main reason for replace-
ment of composite restorations, as indicated by a num-
ber of previous studies (23, 24). However, in the present 
study replacing composite restorations was ranked third 
in terms of frequency. This difference in the results may 
be due to differences in the study population, the applied 
composite properties, and the dentist and patient-relat-
ed factors.

In this study, Class 2 (MO / DO and MOD) restoration was 
the most common class of replacement, found in more 
than half of the cases. The high prevalence of restoration 
replacements in this class can be due to problems dur-
ing restoration in posterior regions such as isolation and 
more difficult access.

Restoration replacement and secondary caries had the 
highest frequency in the upper anterior, which could be 
due to the higher prevalence of anterior composite res-
torations compared to posterior restorations. Composite 
restorations are more commonly used for anterior teeth 
rather than posterior, due to their beauty and high cost. 
On the other hand, problems such as discoloration of 
teeth restoration, marginal discoloration and decay can 
be more easily seen and recognized by the patient in an-
terior composite restorations than posterior. This is why 
repair and replacement of anterior composite restora-
tions are the chief complains of the majority of the pa-
tients.

Because of the limited sample size in this study and 
multiple variables it was not possible to evaluate statisti-
cal significance between causes and correlation between 
causes with tooth type and class of restoration. There-
fore, the authors of this study suggest future studies with 
a greater sample size.

In order to eliminate intervention factors such as den-
tist’s skills and the composite type, a prospective study to 
assimilate the samples is recommended.

Regarding the limitations of this study, the most com-
mon cause of replacement of composite restorations in 
patients who had referred to Babol dental school during 
the years 2013 and 2014 was secondary caries seen in Class 
II restorations.

Acknowledgments
The authors acknowledge the dental material research 

center of the faculty of dentistry of Babol university of 
medical sciences for supporting this research.

Footnotes
Authors’ contributions:Faezeh Abolghasemzade 

and Homayon Alaghehmand carried out some of the ex-
periments and developed the concept and design of the 
study; Reza Judi cooperated in carrying out the experi-
ments, analyzed the data and prepared the manuscript.

Funding/Support:This study was supported and fund-
ed by Babol university of medical sciences.

References
1.       Ernst CP, Martin M, Stuff S, Willershausen B. Clinical performance 

of a packable resin composite for posterior teeth after 3 years. 
Clin Oral Investig. 2001;5(3):148–55. doi: 10.1007/s007840100117.

2.       Miyazaki M, Onose H, Moore BK. Effect of operator variability on 
dentin bond strength of two-step bonding systems. Am J Dent. 
2000;13(2):101–4. [PubMed: 11764823]

3.       Bernardo M, Luis H, Martin MD, Leroux BG, Rue T, Leitão J, et 
al. Survival and reasons for failure of amalgam versus com-
posite posterior restorations placed in a randomized clinical 
trial. J Am Dent Assoc. 2007;138(6):775–83. doi: 10.14219/jada.ar-
chive.2007.0265.

4.       Mjör IA, Dahl JE, Moorhead JE. Age of restorations at replacement 
in permanent teeth in general dental practice. Acta Odontologica 
Scandinavica. 2000;58(3):97–101. doi: 10.1080/000163500429208.

5.       Kolker JL, Damiano PC, Jones MP, Dawson DV, Caplan DJ, Arm-
strong SR, et al. The timing of subsequent treatment for teeth 



Abolghasemzade F et al.

Jentashapir J Health Res. 2015;6(6):e2560010

restored with large amalgams and crowns: factors related to 
the need for subsequent treatment. J Dent Res. 2004;83(11):854–8. 
[PubMed: 15505235]

6.       Lucarotti PSK, Holder RL, Burke FJT. Outcome of direct restora-
tions placed within the general dental services in England and 
Wales (Part 3): Variation by dentist factors. J Dent. 2005;33(10):827–
35. doi: 10.1016/j.jdent.2005.03.009.

7.       Wahl MJ, Schmitt MM, Overton DA, Gordon M. Prevalence of cusp 
fractures in teeth restored with amalgam and with resin-based 
composite. J Am Dent Assoc. 2004;135(8):1127–32. doi: 10.14219/
jada.archive.2004.0371.

8.       Brunthaler A, Konig F, Lucas T, Sperr W, Schedle A. Longevity of di-
rect resin composite restorations in posterior teeth. Clin Oral In-
vestig. 2003;7(2):63–70. doi: 10.1007/s00784-003-0206-7. [PubMed: 
12768463]

9.       Van Nieuwenhuysen JP, D'Hoore W, Carvalho J, Qvist V. Long-term 
evaluation of extensive restorations in permanent teeth. J Dent. 
2003;31(6):395–405. doi: 10.1016/s0300-5712(03)00084-8.

10.       Hickel R, Kaaden C, Paschos E, Buerkle V, Garcia-Godoy F, Man-
hart J. Longevity of occlusally-stressed restorations in posterior 
primary teeth. Am J Dent. 2005;18(3):198–211. [PubMed: 16158813]

11.       Heymann HO, Swift EJ, Ritter AV. Sturdevant's art and science of op-
erative dentistry.st. Louis: Elsivier Mosby; 2013.

12.       Mjör IA, Moorhead JE, Dahl JE. Reasons for replacement of resto-
rations in permanent teeth in general dental practice. Int Dent J. 
2000;50(6):361–6. doi: 10.1111/j.1875-595X.2000.tb00569.x.

13.       Kidd EA. Diagnosis of secondary caries. J Dent Educ. 2001;65(10):997–
1000. [PubMed: 11700003]

14.       Heintze SD. Clinical relevance of tests on bond strength, microle-
akage and marginal adaptation. Dent Mater. 2013;29(1):59–84. doi: 
10.1016/j.dental.2012.07.158. [PubMed: 22920539]

15.       Mjor IA, Shen C, Eliasson ST, Richter S. Placement and replace-

ment of restorations in general dental practice in Iceland. Oper 
Dent. 2002;27(2):117–23. [PubMed: 11931133]

16.       Mjor IA. The location of clinically diagnosed secondary caries. 
Quintessence Int. 1998;29(5):313–7. [PubMed: 9693650]

17.       Opdam NJ, Bronkhorst EM, Roeters JM, Loomans BA. A retro-
spective clinical study on longevity of posterior composite and 
amalgam restorations. Dent Mater. 2007;23(1):2–8. doi: 10.1016/j.
dental.2005.11.036. [PubMed: 16417916]

18.       Köhler B, Rasmusson CG, Ödman P. A five-year clinical evaluation 
of Class II composite resin restorations. J Dent. 2000;28(2):111–6. 
doi: 10.1016/s0300-5712(99)00059-7.

19.       Burke FJT, Wilson NHF, Cheung SW, Mjör IA. Influence of pa-
tient factors on age of restorations at failure and reasons for 
their placement and replacement. J Dent. 2001;29(5):317–24. doi: 
10.1016/s0300-5712(01)00022-7.

20.       Gaengler P, Hoyer I, Montag R. Clinical evaluation of poste-
rior composite restorations: the 10-year report. J Adhes Dent. 
2001;3(2):185–94. [PubMed: 11570687]

21.       Raskin A, Michotte-Theall B, Vreven J, Wilson NHF. Clinical evalua-
tion of a posterior composite 10-year report. J Dent. 1999;27(1):13–
9. doi: 10.1016/s0300-5712(98)00026-8.

22.       Mair LH. Ten-year clinical assessment of three posterior resin 
composites and two amalgams. Quintessence Int. 1998;29(8):483–
90. [PubMed: 9807127]

23.       Opdam NJ, Loomans BA, Roeters FJ, Bronkhorst EM. Five-year 
clinical performance of posterior resin composite restora-
tions placed by dental students. J Dent. 2004;32(5):379–83. doi: 
10.1016/j.jdent.2004.02.005. [PubMed: 15193786]

24.       da Rosa Rodolpho PA, Cenci MS, Donassollo TA, Loguercio AD, 
Demarco FF. A clinical evaluation of posterior composite resto-
rations: 17-year findings. J Dent. 2006;34(7):427–35. doi: 10.1016/j.
jdent.2005.09.006. [PubMed: 16314023]


