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Abstract

Background and aims. The purpose of this investigation was to assess the placement and replacement of resin-based
composite restorations and related factors in a private practice in Greece.

Materials and methods. The study included 1500 subjects, 720-males and 780 females, aged 18 to 52 years old. The
clinical examination involved calculation of the number of teeth-with primary caries and failed-restored teeth. In addition
the relationship between placed and replaced composite restorations and the following aspects was assessed: gender, cavity
type, tooth type and evaluation of longevity of the replaced composite restorations. Statistical analysis performed using the
chi-square test. A p value less than 5% was considered statistically significant.

Results. The total number of restorations placed were 1940; 1202 of those (62%) were placed for first time while 738
(38%) were replaced. The main reason for the placement of new composite resin restorations was primary caries (60%),
while secondary caries was the most frequent reason for the replacement (48%) of those. A statistically significant differ-
ence was recorded between males and females regarding the composite restorations placed and replaced (p = 0.00082), the
type of cavity of placed restorations (p = 0.00062), and the type of cavity of replaced ones (p = 0.00038). The median lon-
gevity of the replaced resin composite restorations was approximately 4 years (47%).

Conclusion. Dental caries, primary and secondary, followed by tooth discoloration and loss of filling were the main rea-
sons for placed and replaced composite restorations.
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restorative material, excessive wear and discolored

Introduction ) : . :
surface.! Longevity and failure of restorations, in

First resin-based composite material was introduced general, could be attributed to several factors such as
as a Class II restorative in 1968, but soon failed be- the clinical usage of the material, patient’s compli-
cause of several reasons such as tooth sensitivity, ance and clinician’s decision regarding the indica-
recurrent caries, open contact areas, fracture of the tions for placement and replacement of restorations.’
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Resin-based composite materials are considered as
the materials of choice for conservative esthetic res-
torations of mainly Class I-V cavities or traumatic
injuries. Previous studies implicated primary caries
as principal reason for placement of restoration,”
while secondary caries was the most frequent reason
for replacement of composite restorations followed
by tooth discoloration and marginal fracture.”
Several reasons have been identified regarding the
replacement of composite restorations such as frac-
ture and marginal defect of the restoration, tooth
fracture, marginal staining of tooth, deficient ana-
tomical form, and over-contouring of the restora-
tions.7,8,11,13,15,17,19-21

Mjor* reported that secondary caries and poor
marginal adaptation were the most common reasons
for failure of composite resin restorations and men-
tioned that failure of restorations was a major prob-
lem in dental practice, as replacements comprise
about 60% of all operative work. Another study by
Brukiene et al.”® showed that, in many cases, the
failure of a composite resin restoration does not only
depend on the material itself but also on the proper
handling of it.

In general, the reasons for the replacement vary
depending on the restorative material, the dentition,
and the age of the patient.”** The aim of the present
study was to assess the reasons for placement and
replacement of resin-based composite restorations
and to evaluate the relationship between placed and
replaced composite restorations by gender, type of
cavity, tooth type and longevity of replaced restora-
tions.

Materials and Methods
Subjects

Study population consisted of 1500 subjects, 720
males and 780 females, aged 18-52 years (mean age
38.3 £ 6.5 years) who sought dental treatment in a
private practice in Patra, one of the biggest cities in
Greece.

The reasons for placement and replacement of
composite restorations of the sample for a period of
two years (October 2008-November 2010) were ob-
tained including aspects such as gender, type of cav-
ity (according to Black’s classification), loca-
tion/type of restored teeth and longevity of replaced
restorations, according to self-reported question-
naires regarding the age of their failed composite
restorations. It is therefore not possible to calculate
objectively the longevity of all replaced restorations.
A comprehensive history was taken and all examina-
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tions were performed by the author in private prac-
tice. The participants were in good general health as
estimated by a health questionnaire.

Ethical considerations

The present study was not an experimental one. In
Greece, only experimental studies must be reviewed
and approved by authorized committees (Dental
Schools, Greek Dental Associations, Ministry of
Health, etc.). Subjects who agreed to participate in
the present study were informed about the evaluation
to which they would be submitted and signed an in-
formed consent form.

Patients with diagnosed pathological conditions
were advised to seek consultation and treatment.

Clinical Examination

The clinical measurements of the participants were
performed by the author. The teeth and gingiva were
dried with compressed air while dental unit light was
used as the light source for the inspections. Restored
and non-restored teeth were examined carefully us-
ing an intra-oral mirror and an explorer.

The main criteria which indicated the placement of
restorations were those determined by the W.H.O,*
and focused on the clinical signs of primary caries
and presence of carious lesion, namely lesions of
grooves, vents, crevices, and smooth surfaces which
had soft substrates, those that appeared as grey areas
and those that developed visible cavity. The main
criteria which indicated the replacement of restora-
tions were those determined by the California Dental
Association Quality Evaluation System” and in-
cluded the following for the assessment of the qual-
ity of dental restorations:

a. surface quality and color,
b. anatomical form,
c. margin integrity.

Inclusion and exclusion criteria

The selection criteria comprised age above 18 years
and a minimum number of 20 natural teeth, since
large numbers of missing teeth, i.e. more than 12
missing teeth, can cause problems with eating,
speech, and other basic activities that may worsen
with time. Eventually, the remaining teeth in the jaw
shift in an attempt to fill in the gap left by a missing
tooth. That situation can cause other oral diseases,
including periodontal disease (pathologic migration,
mobility) temporo-mandibular joint (TMJ) disorder,
and dental caries.*

Only anterior teeth of the mandible and maxilla
were included in the present study. Restored and



non-restored molars and premolars and amalgam-
restored anterior teeth were excluded from the study.

Restorations

A resin-based composite material (Filtek Z250, 3M
ESPE, St. Paul, U.S.A.) was used for the placement
and replacement of restorations of the anterior teeth.
The polymerization of the material performed by
using of a Dental Light Cure Unit Halogen Type
(LK-G21) (technical parameter: output power 75 W,
wave length 400-500 nm, light power 800-1000
mw/cm?, solidification time and depth 20s/2mm).
The material used is ideal for restorations of anterior
teeth and unsuitable for restorations of posterior
teeth because of its mechanical properties, the reason
why posterior teeth were excluded from the study.
The bonding and restoration process was the follow-
ing, in general, for placement and replacement of
composite restorations: Preparation of tooth and iso-
lation; application etchant (Scotchbond, 3M ESPE,
St. Paul, U.S.A.) to enamel and dentin for 15 sec-
onds and rinse; application of adhesive (Single
Bond, 3M ESPE, St. Paul, U.S.A.) to enamel and
dentine using a brush tip; drying gently for 2-5 sec-
onds and light curing for 20 seconds;- placement of
restorative material in increments less than 2.5 mm
and light curing each increment for 20 seconds; and
finishing and polishing.

Statistical analysis

Statistical units of the present study were the indi-
vidual and the tooth. For each subject the number of
decayed (primary caries) and failed-restored teeth
was calculated. Chi-square test was employed to test
the hypothesis of no differences between males and
females regarding the number of placed and replaced
restorations (Class I-IIL), the reasons for placement
and replacement of the restorations, the type of tooth
with placed and replaced restorations, and the lon-
gevity of restorations. The data analysis was per-
formed using the SPSS 16.0 software package (SPSS
Inc., Chicago, IL). A p value less than 5% (p<0.05)
was considered as statistical significance level.

Results

A total of 1940 composite resin restorations were
placed during the present study, 931 (48%) in males
and 1,009 (52%) in females; 1,202 of those (62%)
were placed for first time while 738 (38%) were re-
placed.

More than half of the placed composite restora-
tions were made for males (54%) and 46% for fe-
males, while 28% of the replaced composite restora-
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tions were made for males and 72% for females. The
difference between males and females regarding the
composite restorations placed and replaced was sta-
tistically significant (p = 0.00082).

The distributions of composite resin restoration ac-
cording to Black’s Class V, Class IV, and Class III
were 35%, 17%, and 48%, for first-time placement
and 12%, 36%, and 52%, for replacement, respec-
tively. A statistically significant difference was re-
corded (p = 0.0044) between placed and replaced
composite restorations and the type of cavity accord-
ing to Black’s classification.

Males showed a higher frequency of composite
restorations placed than females regarding Class IV
and V; the difference between males and females
regarding the type of cavity of placed restorations
was statistically significant (p = 0.00062) (Figure 1).

The same observations were recorded for the re-
placement of composite restorations between males
and females (p-=0.00038) (Figure 2). Primary caries
was_the principal reason for placement of composite
restorations for both genders (60%) followed by
tooth discoloration (18%), tooth fracture (12%) and
erosion (10%); however, the difference between
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Figure 1. Distribution of placed composite restorations
according to Black’s classification by gender.
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Figure 2. Distribution of replaced composite restora-
tions according to Black’s classification by gender.
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males and females was not statistically significant (p
= 0.563; Figure 3). Secondary caries (48%) was the
principal reason for replacement of composite resin
restorations for both genders followed by restoration
discoloration (22%), loss of filling (22%) and filling
fracture (8%) with no statistically significant differ-
ence between males and females (p = 0.852; Figure
3). The distribution of replacement and placement
restorations according to tooth type for both genders
is shown in Figure 4. There were no statistically sig-
nificant differences between males and females re-
garding the frequencies of placement of restorations
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Figure 3. The reasons for placement and replacement
of composite restorations by gender.
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Figure 4. Distribution of placement and replacement
composite restorations according to tooth type by gen-
der.
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(p = 0.788) and the replacement restorations (p =
0.429) according to tooth type.

The longevity of replaced composite restorations
was recorded for 738 defective restorations. The me-
dian longevity of a composite restoration was ap-
proximately 4 years (47%), 20% of composite resto-
rations were replaced in a period more than 8§ years,
12% of those were replaced between 4-8 years and
21% were replaced in a period less than 1 year.

The median longevity of replaced composite resto-
rations was <l year in 18%, 1-4 years in 50%, 4-8
years in 8%, and >8 years in 24% of male subjects,
and <1 year in 24%; 1-4 years in 44%; 4-8 years in
16% and >8 years in 16% of females evaluated. The
difference between males and females regarding the
longevity of replaced composite restorations was
statistically significant (p. = 0.00065).

Discussion

Data collected in the present study show that pri-
mary caries was- the principal reason for placing
composite resin restorations. Similar results were
observed in previous studies.””'' Braga et al.'” have
shown that the main reasons for the placement of
initial restorations were primary caries and non-
carious tooth substance loss, while Frost'? found it to
be, among others, repairs to tooth fractures. In this
study, the main reasons for replacement of the resto-
rations were secondary caries and discoloration,
findings that are in accordance with those of previ-
ous studies.”” "> Previous research has shown that
secondary caries is the principal reason for replace-
ment of restorations.'™'* The high incidence of sec-
ondary caries associated with the composite restora-
tions could be explained on the basis of microbi-
ological findings.”’ It is important to emphasize that
composite restorations are extremely technique sen-
sitive. Additionally, the ultimate clinical outcome is
highly influenced by the oral hygiene of the patients.
Composite accelerates the growth of Streptococcus
mutans, which in combination with poor oral hy-
giene may cause secondary caries.”®

A significantly higher proportion of Streptococcus
mutans was found at the cavity margins of the com-
posite restorations compared with those of amalgam
and glass-ionomer material.* In addition, another
study by Friedl et al.”’ showed that more dental
plaque was found at the composite/tooth interfaces
than at the amalgam/tooth interfaces, while observa-
tions from previous studies indicated that resin-based
materials accumulate more dental plaque and the
composition of this plaque is more cariogenic than



that seen on amalgam, silicate cement and glass-
ionomer materials.””*’

Another factor that has been associated with the
development of secondary caries is microleakage.™
Pimenta et al.’' showed that crevices at the tooth-
restoration interface of less than 35 to 50 um do not
predispose a patient to the development of secondary
caries while larger crevices do. However, the bulk of
available evidence indicates that there is no relation-
ship between the development of secondary caries
and the size of the crevice at the tooth-restoration
interface except in cases of macro-leakage in which
the crevice exceeded 250 or 400 um. *'** Thus, sec-
ondary caries do not develop as a result of micro-
leakage along the tooth-restoration interface but it is
a surface lesion similar to primary carious lesion on
smooth surface.”

Another factor which leads to secondary caries is
that all composites shrink during curing period, and
thus it is important to minimize the effect of compos-
ite shrinkage following the usage instructions of the
materials.**

Discoloration as a reason for replacement of com-
posite restorations still remains a significant problem
both for the clinician and the patient. A study by
Mjor and Toffenetti' reported that margin discolora-
tion suggests inadequate acid-etching of the enamel
prior to placing the bond agent, inadequate handling
of the material (placing, concentration,.adaptation)
and problems associated with polymerization shrink-
age.

The increase in etched surface area results in a
stronger enamel to resin bond, which increases the
retention of the restoration and reduces marginal mi-
cro-leakage and marginal discoloration.”

Tyas'® showed that the main reasons for replace-
ment of composite restorations were marginal dis-
coloration, marginal fracture, and degradation. Those
findings agree broadly with studies carried out from
the United Kingdom.*’

Previous studies indicated that tooth fracture was
an additional reason for replacement of restora-
tions,7’”’13’15’17’19’20 while Vehkalahti and Palotie®
showed that secondary caries, along with fractures,
overhangs and marginal discrepancy was the most
common reason for replacement of restorations.
Mjor and Gordan®' have identified the following rea-
sons for replacement of resin restorations: restoration
fractures, marginal infiltration, deficient anatomical
form and over-contouring of the restorations, while
Al-Negrish® recorded the root canal treatment as the
third important reason for replacement of restora-
tions. It is important to notice that the reasons for the
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replacements vary depending on the restorative ma-
terial; in many cases, the failure of a restoration does
not only depend on the material itself, but also on
proper handling of the material, the dentition and the
age of the patient.”” The above differences could be
attributed to the heterogeneous population samples
examined, the progression of dental caries and the
restorative materials during the past decades, the dif-
ferent methods and criteria used in order to assess
the frequency of placed and replaced restorations
(e.g. in some studies the investigators assessed
placed and replaced composite restorations in ante-
rior teeth or posterior teeth while in other studies
amalgam restorations have been included), the dif-
ferent attitudes of the population samples regarding
the value of teeth maintenance, and the need for a
regular dental follow-up. The present study con-
cerned subjects who sought dental treatment in a pri-
vate practice and, therefore, the sample could not be
considered as arandom one.

According to the results of the present study the
most placed composite restorations were rendered in
male patients, while the most replaced composite
restorations were done for females. Gender differ-
ences regarding the placement of new restorations
could be attributed to the fact that females visit their
dentists more frequently than males, while the dif-
ferences regarding the replacement of composite res-
torations could be attributed to factors concerning
the restorative material, dentition, and the age of the
patient. In studies conducted in Norway and Iceland,
no association was found in the reasons for replace-
ment of restorations and patient gender,”"* while sig-
nificant associations between gender and the reasons
for replacement of restorations were recorded in a
study by Asghar et al."”

The decision to replace a restoration is influenced
by more subjective factors such as dentists’ interpre-
tation of the restoration’s condition and the health of
the tooth, the criteria used to define failure, and pa-
tient demand. These decisions are subject to a great
deal of variation. There is a lack of standardization
and no generally agreed criteria are used to decide
when a restoration requires replacement.’’

The median longevity of the failed restorations of
the present study was approximately 4 years, while
several studies have shown different results. A study
by Mjor and Toffenetti’’® showed that the median
longevity was 3.3 years, while others reported the
median longevity of composite restorations to be 3
years or 6 years.'"'® Similar studies reported survival
periods of 7.1 years,'® 7.8 years,” 6 years,” 8
years,” and 9 years.*
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Vehkalahti and Palotie® showed that the mean age
of failed restorations was 2.4 years while another
study by Moorhead et al.*” showed that the median
age of resin-based composite restorations was 8
years.

Mjor et al*® showed that cavity form, preparation
and careful handling of the material are prerequisites
for longevity of restoration while the longevity pe-
riod was influenced by the type and size of the resto-
ration, the material and possibly the intra-oral loca-
tion of the restorations.

It is difficult to discover specific reasons for the
low median longevity of the restorations replaced;
however, operative technique, material quality, and
careful handling according to producer instructions
may play important roles.*’

As mentioned above, the success or failure of res-
toration, placed and replaced, depends on the follow-
ing main factors: the dentist’s skills, the patient
compliance and the restorative material, factors that
are closely related. In addition, the oral hygiene of
the patient may also play an important role in the
development of secondary caries and discoloration.

Conclusions

1. The principal reason for the placement of com-
posite restorations was primary caries followed
by tooth discoloration, tooth fracture and erosion
for both genders, while the principal reason for
the replacement of composite restorations was
secondary caries followed by tooth-discoloration,
loss of filling, and filling fracture for both gen-
ders.

2. Most placed and most replaced restorations were
Class II1.

3. In males, the most placed restorations concerned
the central incisors of both jaws, while in fe-
males they concerned the lateral incisors. The
most replaced restorations in males concerned
the canines of both jaws, while in females they
were the central incisors of both jaws.

4. Most placed composite restorations were made
for males while, most replaced ones were made
for females.

5. The median longevity of a composite restoration
was approximately 4 years (47%), 20% of com-
posite restorations were replaced in a period
more than 8 years, 12% of those were replaced
between 4-8 years while 21% were replaced in a
period less than 1 year.

References

1. Christensen GJ. Longevity of posterior tooth dental restora-

JODDD, Vol. 5, No. 3 Summer 2011

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

tions. J Am Dent Assoc 2005;136:201-3.

Maryniuk GA, Kaplan SH. Longevity of restorations. Survey
result of dentists estimates and attitudes. J Am Dent Assoc
1986;1:39-45.

Deligeorgi V, Wilson NHF, Fouzas D, Kouklaki E, Burke
FIT, Mjor IA. Reasons for placement and replacement of
restorations in student clinics in Manchester and Athens. Eur
J Dent Educ 2002;4:153-9.

Mjor 1A, Jokstad A. Five-year study of Class II restorations
in permanent teeth using amalgam, glass polyalkenoate
(ionomer) cement and resin-based composite materials. J
Dent 1993;21:338-43.

Mjor IA, Shen C, Eliasson ST, Richter S. Placement and
replacement of restorations in general dental practices in Ice-
land. Oper Dent 2002;27:117-23.

Burke FJ, Cheung SW, Mjor IA, Wilson NH. Reasons for
the placement and replacement of restorations in vocational
training practices. Prim Dent Care 1999;6:17-20.

Burke FJ, Wilson NH, Cheung SW, Mjor IA. Influence of
patient factors on age of restorations at failure and reasons
for their placement and replacement. J Dent 2001;29:317-24.
Al-Negrish AR. Composite resin restorations:a cross-
sectional survey of placement and replacement in Jordan. Int
Dent J 2002;52:461-8.

Mahmood S, Chohan AN, Al-Jannakh M, Al-Baker H,
Smales RJ. Placement and replacement of dental restora-
tions. J Coll Physicians Pak 2004;14:589-92.

Braga SR, Vasconcelos BT, Macedo MR, Martins VR, So-
bral MA. Reasons for placement and replacement of direct
restorative  materials in  Brazil. Quintessence Int
2007;38:¢189-94

Deligeorgi V, Mjor IA, Wilson NH. An overview of reasons
for the placement and replacement of restorations. Prim Dent
Care 2001;8:5-11.

Frost PM. An audit on the placement and replacement of
restorations in a general dental practice. Prim Dent Care
2002;9:31-6.

Mjor IA, Moorhead JE, Dahl JE. Reasons for replacement of
restorations in permanent teeth in general dental practice. Int
Dent J;2000;50:361-6.

Manhart J, Chen H, Hamm G, Hickel R. Buonocore Memo-
rial Lecture:review of the clinical survival of direct and indi-
rect restorations in posterior teeth of the permanent dentition.
Oper Dent 2004;29:481-508.

Mjor IA, Toffenetti F. Placement and replacement of resin-
based composite restorations in Italy. Oper Dent
1992;17:82-5.

Tyas MJ. Placement and replacement of restorations by se-
lected practioners. Austr Dent J 2005;50:81-9.

Asghar S, Ali A, Rashid S, Hussain T. Replacement of resin-
based composite restorations in permanent teeth. J Coll Phy-
sicians Surg Pak 2010;20:639-43.

Sunnegardh-Gronberg K, van Dijken JW, Funegard U,
Lindberg A, Nilsson M. Selection of dental materials and
longevity of replaced restorations in Public Dental Health
Clinics in northern Sweden. J Dent 2009;37:673-8.

van Nieuwenhuysen JP, D’ Hoore W, Carvalho J, Qvist V.
Long-term evaluation of extensive restorations in permanent
teeth. J Dent 2003;31:395-405.

Forss H, Widstrom E. Reasons for restorative therapy and
the longevity of restorations in adults. Acta Odontol Scand
2004;62:82-6.

Mjor 1A Gordan VV. Failure, repair, refurbishing and lon-
gevity of restorations. Oper Dent 2002;5:528-34.

Mjor IA. Amalgam and composite resin restora-



23.

24.

25.

26.

27.

28.

29.

30.

31.

tions:longevity and reasons for replacement In:Quality
evaluation of dental restorations Criteria for placement and
replacement. Quintessence Publications Co 61-4, 1989.
Brukiene V, Aleksejuniene J, Balciuniene I. Dental restora-
tions quality in Lithuanian adolescents. Stomatol Baltic Dent
Maxil J 2005;7:103-9.

WHO. Oral Health Surveys: Basic Methods, 3rd ed W.H.O:
Geneva, 1987.

Ryge G. The California Dental Association Quality Evalua-
tion System: a standard for self-assessment. In: Quality
Evaluation of Dental Restorations. Criteria for Placement
and Replacement. Chicago: Quintessence Publishing Co;
1989:273-85.

Helkimo M. Studies on function and dysfunction of the mas-
ticatory system. PartIl:Index for anamnestic and clinical dys-
function and occlusal s tate. Sven Tandlak Tidskr
1974;67:101-21.

Svanberg M, Mjor 1A, Qrstavik D. Mutans Streptococci in
plaque from margins of amalgam, composite and glass-
ionomer restorations. J Dent Res 1990;69:861-4.

Page J, Welbury RR. Operative treatment of dental caries.
In: Welbury RR, ed. Paediatric Dentistry, 3rd ed. Oxford:
Oxford University Press; 1999:121-3.

Friedl KH, Hiller KA, Schmalzv G. Placement and replace-
ment of composite restorations in Germany. Oper Dent
1995;20:34-8.

Kidd EA. Caries diagnosis within restored teeth. In:
Anusavice KJ, ed. Quality Evaluation of Dental Restora-
tions. Chicago: Quintessence Publishing Co; 1989: 111-21.
Pimenta LA, Navarro MF, Consolaro A. Secondary caries

Placement and Replacement of Composite Restorations 93

32.

33.

34.

35.

36.

37.

38.

39.

40.

around amalgam restorations. J Prosth Dent 1995;74:219-
22.

Kid EA, Joyston-Bechal S, Beighton D. Marginal ditching
and staining as a predictor of secondary caries around amal-
gam restorations:a clinical micro-biological study. J Dent
Res 1995;74:1206-11.

Mjor IA, Toffenetti F. Secondary caries:a literature review
with case reports. Quint Intl 2000;31:165-79.

Bayne SC, Heymann HO, Swift EJJR. Update on dental
composite restorations. J Am Dent Assoc 1994;125:687-701.

Well DA, Laswell HR. Rationale for designing cavity prepa-
rations in light of current knowledge and technology. Dent
Clin N Am 1976;20:231.

Vehkalahti M, Palotie U. Reasons for replacement and the
age of failed restorations in posterior teeth of young Finnish
adults. Acta Odontol Scand 2002;60:325-9.

Maupome G. A comparison of senior dental students and
normative standards with regard to caries assessment and
treatment decisions to restore occlusal surfaces surfaces of
permanent teeth. J Prosth Dent 1998;79:596-603.

Mjor IA, Dahl JE, Moorhead JE. Age of restorations at re-
placement in permanent teeth in general dental practice. Acta
Odontol Scand 2000;58:97-101.

Palotie U, Vehkalahti MM. Finnish dentists’ perceptions of
the longevity of direct dental restorations. Acta Odontol
Scand 2009;67:44-9.

Moorhead J, Dahl J, Mjor IA. Age of restorations at re-
placement in permanent teeth in general dental practice. Acta
Odontol Scand 2000;58:97-101.

JODDD, Vol. 5, No. 3 Summer 2011



