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ABSTRACT

Aim: The re-treatment of existing restorations is one of the basic needs of the treatment that causes physical, mental and
financial damages. The purpose of this study is to investigate the prevalence of reasons for failure and the re-treatment
of restorations, which leads to more precision in prevention of these causes and special attention during the patients’
call.

Materials & Method: This study is an observational descriptive cross-sectional study with non-probability sampling.
The study population consisted of patients referred to the restorative ward of one of the medical centers of Tehran
province in 2016-2017, who were prescribed retreatment of previously done amalgam or composite restorations. The
cause or reasons for prescribing the treatment were recorded in the information form with the examination and the
opinion of the faculty members of that department.

Results: In amalgam and composite restorations, the most common cause of replacement of restorations is secondary
caries. The second most common cause for class I and V amalgam restorations is marginal ditching, in and class II
amalgam restorations is overhang. In class I and V composite restorations is loss of repair; in class II restorations is
interdental contact and in class IIT and IV composite restorations is the lack of color coordination.

Conclusion: Secondary caries is the most common cause of re-treatment of restored teeth with amalgam or composite.
Other reasons for treatment failure should be considered during restoration of teeth and their periodic evaluation.
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Introduction by weak margins, fracture of the teeth, Isthmus fracture,
and other reasons. Also, based on the study by Freidi et
al. (1991), in which the method of sending a
questionnaire to individuals to determine the number of
restorations and the replacement rate of composite
restorations was used.® it was concluded that the main
cause of replacement of permanent teeth restorations in
fillings of less than 4 surfaces were secondary caries
and then color change; while, the greatest cause of
failure was the re-treatment in primary teeth and filling
with 4 surfaces, teeth fracture, Isthmus, and so on. Also,
in another study in Germany, conducted by Freidi ef al.
(1991).9 the results were reported as such that the most
common cause of replacing amalgam restorations was
secondary caries regardless of restoration size, tooth
type (primary or permanent) and age group. Restoration
fracture in primary teeth and restorations with 3 or 4
surfaces, marginal gap in permanent teeth and
restorations with one or two levels were the second

Restorations not only eliminate tooth decay but they
also become destroyed normal tooth structure and
require replacement.’ So the repair or replacement of
previous restorations alone are one of the main needs’
for treatment.” According to studies conducted, at each
dentist visit, one third of the existing restorations should
be replaced.** Currently, 50% of patients' fees are paid
to replace previous restorations, > while in 2008, the
cost of dental care in US alone is estimated at $ 93.1
billion.” When restorations are replaced. an increase in
the size of the cavity, a weakening of the remaining
tissue of the teeth, and more repair and vulnerability
will be expected. ! Unfortunately, it is believed that
when a restoration is replaced, there will be the same
defects that affected the first restoration.’

Appropriate restorative treatments are achieved in a
biologic framework that includes the materials, methods

and principles of restorative dentis;try.l’6 A dentist who
does not consider the biologic, chemical, and physical
criteria of the tooth tissue can lead to early failure, loss
of crown integrity. recurrent caries, or even pulmonary
necrosis, resulting in the need for root canal treatment
or crown."® The secret of the success of the treatment
plan is to determine the problem or the problems
involved in planning for treatment.®

Based on the study by Klausner ef al. (1985) at the
University of Michigan, with the aim of determining the
longevity of amalgam restorations and the major causes
of treatment failure,” it was found that of 5.511
restorations placed by 191 respondents, 46% were due
to primary caries and 54% were due to amalgam
replacement. The most common cause of replacement
of restorations were stated as secondary caries, followed

major cause of replacement of restorations. In the study
by Mjor et al. (1992), they reported that secondary
caries and then color change and fractures of
restorations are the most common causes of treatment
failure.'® These researchers in another study conducted
in 1992, stated the secondary caries; weak margins and
restoration fracture as the main causes.'!

The above studies and the results obtained show the
importance of this subject from different aspects.
Considering these and also because there is little
information about the causes of treatment failure in the
country, this study was conducted with the aim of
investigating the frequency of reasons for retreatment of
teeth restored with amalgam and composite in patients
referred to the restorative ward of one the medical
centers of Tehran province in 2016-2017.
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Materials & Method

This study was a descriptive cross-sectional study and
its technique is observation. The sampling method was
non probability sampling. The required information was
obtained through direct referral to patients who had
referred to the restorative ward of one of the medical
centers of Tehran province and were prescribed the re-
treatment of restored teeth with amalgam or composite.
Reasons for re-treatment and other information were
recorded through a questionnaire and examinations in
an information form that was previously prepared. Data
collection was carried out alternately in 2016-2017.
Patient examination was performed with the help of a
sickle probe, intra-oral mirror, dental floss and
radiography under sufficient light. The data from the
information form were transferred to the SPSS ver.11.0
software and statistical analyzes were carried out.

Results

During the course of the study. 400 restored teeth that
were prescribed to be treated were examined. out of
which 257 teeth (64.2%) were related to females and
314 teeth (37.8%) were related to males. Table 1 shows
the distribution of samples based on the age.

Age categories Number Percent
0-10 0 Yal)
10-20 56 %14
20-30 147 %37
30-40 72 %18
40-50 81 %21
50-60 35 %9
60-70 5 %I

Table 1: Distribution of samples based on the age
group.

Of the total samples, 285 teeth (70.02%) had amalgam
restorations and 132 teeth (32.5%) had composite
restorations. Among amalgam restorations, 102
restorations (38.4%) were in maxilla and 175
restorations (63.4%) were in mandible. In amalgam
restorations, the highest number of samples in terms of
G.V. Black classification were in class II, class I and
class V. respectively, and most of them were two-
surface, one-surface, three-surface and more than three-
surface, respectively.

Among the composite restorations, 95 cases (78.3%)
were in maxilla and 32 (34.6%) were in mandible. Also,
93 composite restorations (75.11%) were anterior and
34 composite restorations (28%) were posterior. Most

composite restorations were in class V, class II, class
IV, class III and class I, respectively, and the two-
surface restorations accounted for the largest number
which were followed by one-surface, three-surface, and
more than three-surface composites, respectively.
Diagram 1 and Diagram 2 also describe the frequency
distribution of composite restorations.
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Diagram 1: Frequency distribution of restored teeth
with composite based on G.V. Black classification.
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Diagram 2: Frequency distribution of restored teeth
with composite based the number of surfaces.
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The most common cause of re-treatment of amalgam
restorations was secondary caries (52.4%). Other causes
of prescribing the re-treatment of amalgam restorations
were overhang (17.1%), inappropriate margins (7.5%),
chipped edge (6.9%), inappropriate interdental contact
(5.5%), loss of restoration (5.9%), mass fracture (6.1%),
teeth fracture (3.2%) and the gap between tooth and
bottom of restoration (0.45%), respectively (Diagram
3).

ants

Diagram 3: The frequency distribution of the reasons
for re-treatment of teeth restored with amalgam.
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In composite restorations that were re-treated, the
reasons for retreatment of composite restorations were
secondary caries (54.5%), color discrepancy (29.4%),
falling and loss of restoration (7.2%). inappropriate
margins (5.7%), inappropriate interdental contact and
marginal overhang, sensitivity after repair and existence
of bubbles (each 1.25%), respectively (Diagram 4).
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Diagram 6: The firequency distribution of the reasons
for re-treatiment of teeth restored with composites.

In Table 2 the frequency distribution of causes leading
to replacement and repair of amalgam and composite
restorations are shown. Finally, 260 teeth (95.2%) out
of 285 teeth restored with amalgam were replaced and
the rest (6.2%) were repaired. Of 145 teeth repaired
with composite and prescribed retreatment due to some
reasons, 121 restorations (84.5%) were replaced and 25
restorations (17.2%) were repaired.

Type of . . .
Restoration Composite Amalgam | Composite | Amalgam
Reasons to cure
Type of Repair Replace Repair Replace
Restoration
2 Caries 6 80 8 166
Marginal
Ditching 0 2 2 20
Bulk Fracture 2 2 1 17
Overhang 3 5 6 50
Improper
Contact 3 3 0 20
Improper 6 4 1 21
contour
Colour
Dismatch 7 o 0 4
Postoperative
Sensitivity 0 2 0 0
Restoration
Missing 0 12 0 16
Others 2 0 0 12

Table 2: Frequency distribution of reasons leading to
repair and replacement of amalgam and composite
restorations.

Discussion

This study showed that secondary caries in amalgam
restored teeth are the most common cause of
retreatment, and many studies have also reported this
cause as the most common cause of failure in amalgam
restorations.” ' 12 Although. in studies by Oginni and
Olusile (2002) and Frost (2002), tooth fracture has been

identified as the most common cause of replacement. '
14

Based on the results of this study, marginal ditching is
the second leading cause of re-treatment in class I and
class V amalgam restorations.

This result is also consistent with reports of a number of
studies.’™ !¢ I class IT amalgam restorations, after the
secondary caries, overhang is at the subsequent level.
While only one of the available foreign references has
mentioned this factor as the third most common cause
of failure of amalgam restorations.”” In the only
available domestic study conducted by Asmry Sa'dabad
and Zamanian (2000), overhang and then recurrence of
caries were reported as the most common cause of
failure of amalgam restorations.'® This shows the need
to emphasis more on preparation of the correct cavity,
the correct application of the matrix and wedge, the
precise reconstruction of the physiological and
anatomical margins. Elderton (1976) contribute the high
percentage of amalgam failures to neglect or
unawareness about restoration implanting technique.*

The high percentage of teeth fracture and mass fracture
of amalgam in three-surface cavities emphasizes that in
the large cavities where amalgam should be replaced,
changes in the cavity should be made so that all tissues
that cannot adequately withstand the chewing forces are
removed and proper form and size of restoration would
be provided.7

Post-treatment sensitivity in amalgam restorations is
rarely mentioned as the cause of re-treatment of
restored teeth, ! which is also confirmed by the results
of this study.

In this study, secondary caries was the most common
reason for re-treatment of restored teeth with composite.
This corresponds to the result of the majority of
references.® 1% %22 However, Fross (1996) introduced
mass fracture and Frost (20022) introduced teeth fracture
as the most common cause.'**°

According to the present study, in class I and V cavities
and in general one-surface cavities, the loss of
restoration, and in II and CI, inappropriate interdental
contact are the second most common cause after
secondary caries. While in most of the present
references, these cases are less prevalent, which
suggests the need for more attention to the technique of
using sticky substances to dental tissues.” ® Due to the
fact that the secondary caries and the failure of the
restoration material occur more in composite than
amalgam  the use of composite in posterior restorations
in class I and II cavities has some limitations.'® Today,
the use of tooth-colored materials has increased and this
has been exacerbated by the development of denting
bonding agents.® '® Various reports have been published
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on the initial placement of the tooth-colored restorative
materials, especially the composite than amalgam
material. Friedl ef al. (1995) reported an application of
composite in 20% posterior teeth during a study.®

According to the results of this study, 10.6% of
restorations involving occlusal surface of the posterior
teeth, 17.1% of class I and 6.8% of CI II restorations,
which were prescribed to be re-treated, were previously
repaired with composite.

Changes in color are also common problems in
composite restorations, '° and were the second common
cause in re-treatment of III CI and IV CI restorations in
the present study. This has been also confirmed by the
other studies. * ' " ?? Color change may be due to the
contraction of the restorative material during the
polymerization, the mismatch of margins, the
component type of composite material, incomplete
technique and the presence of bubbles.® Van Noort and
Davis (1993) by studying the restorations done by self-
cure composites noted the color inconsistency and then
secondary caries as the most common causes of
composite failure.®

Post-treatment sensitivity has also decreased as a reason
for re-treatment of restoration compared to the past,
which can be due to the improvement of materials and
methods. ?° The low frequency of these factors in the
present study is also stated.

However, in addition to factors such as the treatment
plan, cavity preparation, how to use the restorative
material, and its characteristics, isolating the area and
skills in controlling the oral hygiene play a role in
restoration success; Acquiring information about the
reasons for placement and replacement of restorations is
essential for preventing future failures. Such
information will also bring economic returns in the long
run.”

If re-treatment is necessary, repair of existing
restoration due to less iatrogenic losses is preferable to
its replacement. 2830

Conclusion

Secondary caries is the most common cause of re-
treatment of restored teeth with amalgam and
composite. The second most common cause of
replacement in class I and V amalgam restorations is
marginal ditching and in class II is overhang. In class I
and V composite restorations, after secondary caries,
the cause was restoration missing, in class II cavities
was inappropriate interdental contact, and in class III
and IV cavities was lack of color coordination.

Considering the reasons for the failure of restorations
that are more common in any type of restorative
material, classification and number of restoration

surfaces, is necessary when placing the restorations and
more attention should be payed to identifying them at
each turn of patients’ call. Also, there should be an
emphasize on the need to determine and implement
specific and special criteria for the diagnosis and
treatment of possible defects, in particular primary and
secondary caries, the development and application of
specific and special criteria for replacing and if possible
to repair the restoration and improvement of the skills
of dentists.
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