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ABSTRACT

Introduction: Research has confirmed that the replace-
ment of defective restorations is the most commonly
performed procedure in general practice. Any defect or
sign of secondary caries often led to the complete replace-
ment of a dental restoration. The repair or refurbishment of
defective dental amalgam restorations is now considered
best practice over replacements.

Aims and objectives: To investigate the use and repair of
dental amalgam restorations as practised in South Africa.

Methods: Three hundred and twenty-four dentists
participated in an electronic cross sectional survey to gather
biological data and information on the management of
defective amalgam restorations. Analyses included Analysis
of Variance (Anova) tests, Chi-square tests, paired t tests
and Friedman’s test (p-value of <0.05) (SAS Institute Inc.,
Cary, NC, USA).

Results: Most dentists (n=62%) reported almost nev-
er using dental amalgam and an almost equal number
(n=63%) repaired defective amalgam restorations. Resin
composite was the most popular material for the repair
(n=62%) and replacement (n=78%) of defective amalgam
restorations. Dentists in this study relied on their clinical
experience to derive their repair techniques.

Conclusions: Dental amalgam was no longer a preferred
material for the restoration of posterior teeth in South
Africa. Resin composite was the most widely used to
repair or replace defective amalgam restorations. Dentists
practised the repair of defective restorations.
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INTRODUCTION

Dental caries is the most common chronic disease
worldwide, affecting nearly all adults' and is the “primary
cause of oral pain and tooth loss”.? Although there has
been a widespread decline in the prevalence of caries
in permanent teeth in high-income countries, there are
reports of a growing burden of dental caries for adults
in low and middle income countries.® This is attributed to
increasing urbanisation and changes in dietary habits and
living conditions.*

In recent years, there has been a trend in caries
management away from the operative model towards
a more preventive approach — minimum intervention
dentistry.*®* This includes strategies that curb the disease
process and conserve tooth structure. Traditional curative
treatment of dental caries has dominated in countries such
the United States of America,®” although in some regions
such as Scandinavia, a more preventative approach has
been adopted.? Once sound tooth structure is destroyed
through the caries process, there is an ongoing lifelong
cycle of repair and maintenance.?®

A wide variety of dental restorative materials exists to-
day. The principal material types for direct restorations
include dental amalgam, composites, glass ionomers
and resin ionomers.® The use of dental amalgam for the
restoration of posterior teeth has decreased because of
the need for a more aesthetic material as well as con-
cerns regarding its safety; however, it remains an effec-
tive restorative material.*

Extensive research has been conducted over the years to
investigate the longevity of direct restorations,'®-**specifically
comparisons between the longevity of dental amalgam and
posterior resin composite restorations. Studies conducted
by Manhart et al.'* and Opdam et al."® found that newer
resin composite restorations have an improved longevity.
However, a Cochrane Review published in 2014 concluded
that the failure rate for composite restorations was twice
that of amalgam restorations.'® Despite this, increasing
concern over aesthetics, the recent Minamata Convention
on Mercury” and advances in adhesive dentistry have
globally decreased the acceptance of dental amalgam
among dentists and patients alike.”®
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Hurst® surmised that the failure rate of composite
restorations could be four times that of amalgam
restorations in a patient with a high caries experience. If
dental amalgam were no longer available as a restorative
material, populations with high caries rates could therefore
be disadvantaged.'® The most recent data records dental
amalgam being used by 85.8% of dentists in South Africa.'
In these situations, extending the longevity of defective
dental amalgam restorations with a repair or refurbishment
may be an excellent alternative for increasing the longevity
of the restoration and ultimately, the tooth.

This paper reports on the use of dental amalgam as a
restorative material in South Africa in light of the Minimata
recommendations and the management of defective
amalgam restorations.

MATERIALS AND METHODS

An electronic cross-sectional quantitative survey using
Survey Monkey® was distributed to all members of the
South African Dental Association (SADA). The study
population consisted of 3,076 general practice dentists.
Responses were collected for three months and reminders
were emailed at 14 day intervals for two months.

The questionnaire consisted of closed and open-ended
questions. It elicited information on age, gender, years of
experience in practice and highest qualification achieved.
The questionnaire also gathered information regarding the
practices of the dentists in their management of defective
dental amalgam restorations. The questionnaire was
adapted from research conducted by Moncada et al.?®
and Dental PBRN.2"22

STATISTICAL ANALYSES

The Survey Monkey® program collected responses
and automatically prepared an Excel spreadsheet.
The frequency distributions of all the demographic
variables, dental practice profile, continuing professional
development, selection of restorative materials and
attitudes to repair and replacements of defective amalgam
restorations were computed.

Results are presented as frequency distributions and
mean scores. For the Analysis of Variance (Anova) tests,
Chi-square tests and paired t tests, a p-value of <0.05
was considered as statistically significant.

In questions for which more than one response could
be selected, the Friedman’s test was used to determine
these differences. The data analyses and re codings were
carried out using statistical software SAS (SAS Institute
Inc., Cary, NC, USA).

Ethical considerations

Each participant was asked to complete an online
informed consent form. Ethics approval was received
from the Senate Research Committee of the University of
the Western Cape (Project registration: 11/1/46).

RESULTS

Initially 388 dentists responded to the online survey.
However, six respondents did not agree to participate in
the study and an additional seven respondents agreed
but did not answer any of the survey questions. The
application of the exclusion criteria resulted in a final

sample of 324 general dental practitioners currently
employed as dentists in the private sector.

Demographics

More than three quarter (78%) of the respondents were
younger than 55 years old, with females accounting for
just over a third (36%). More than two thirds (67.7%) had a
BChD degree as their highest qualification, and just over a
quarter (26.7%) held a postgraduate diploma.

55% were self employed in solo practices and 41% had
at least 21 years in private practice. One third were not
contracted to medical aid or third party funders.

Choice of dental restorative material

Most dentists (57%) reported that they almost always dis-
cussed the choice of dental material with the patient and
only 11% almost never did. Amalgam was almost never
used as a restorative material by 62% of respondents
while only a small group (7%) reported almost always us-
ing amalgam as a restorative material.

Repair of defective dental amalgam restorations
Almost two-thirds (63%) reported repairing defective
dental amalgam restorations in their practice. Of the 37%
who did not repair, 81 respondents provided reasons
when asked. Most of the respondents (72%) felt there
was a lack of predictability in the process. This was the
major factor in their decision not to repair defective dental
amalgam restorations followed by the absence of an
established technique (26%), lack of supporting evidence
(20%) and the absence of a professional code or fee for
the procedure (8.6%).

AMALGAM REPAIR TECHNIQUE USED

Table 1 shows the amalgam repair techniques employed
by respondents.

Table 1: Amalgam repair technigques used (n=246)

Techniques Frequency %
Use a bur to create mechanical retention 189 77
Apply silica coating to the amalgam prior

. 8 1.2
to bonding
Apply silane coating to the amalgam prior

; 15 6
to bonding
Apply total-etch dentine-bonding system 120 49
Apply self-etch dentine-bonding system 53 215
Apply glass ionomer as a dentine bonding 79 30 1
system
Place a pin-retained restoration 81 88

Origin of technique used

Respondents were asked to indicate where and from whom
they had learnt their repair technique. They could select
more than one appropriate answer. Using the frequency
of individual items chosen, more than two-thirds (68%) of
the participants developed their technique through their
own clinical experience, while only 27% learnt it through
attending a continuing professional development course
or lecture (Figure 1).

Pairwise comparisons confirmed that undergraduate
dental school was chosen significantly more than
attending a CPD course or lecture, reading a journal
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Origin of technique used

Activities
B Undergraduate dental school B CPD course or lecture
B Reading journal W Internet

M Fellow colleague B Own clinical experience

Figure 1: Origin of techniques used (Frequency of individual items chosen)
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Figure 2: Restorative material of choice for repair (Frequency of individual
items chosen)

article, learning from the Internet or learning from a fellow
colleague (p<0.0001*) but was chosen significantly less
than the clinical experience of the respondents.

Restorative material of choice for repairing a
defective dental amalgam restoration

Resin-based composites were chosen significantly more
often than all the other dental restorative materials when
repairing a defective dental amalgam restoration (Figure 2).
From the pairwise comparisons conducted, it may be seen
that resin modified glass ionomer was chosen significantly
less than resin-based composite but significantly more
than silorane based composite, flowable composite and
compomers when a restorative material was selected to
repair a defective dental amalgam restoration.

Restorative material of choice for replacing a
defective dental amalgam restoration

Using the frequencies of the most popular single treat-
ment option as in Figure 3, it is evident that resin-based
composites were the material of choice when replacing
a defective amalgam restoration (78%). The treatment
choice of a crown was also popular, with 58% of the par-
ticipants choosing this treatment option. When pairwise
comparisons were completed, resin-based composites
were chosen significantly more often than all the other
possible treatment choices for replacing a defective den-
tal amalgam restoration (p<0.0001%).

DISCUSSION

In South Africa in 2014, a total of 5 824 dentists were
registered with the Health Professions Association of South
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Africa (HPCSA),> of whom 3 607 were members of the
South African Dental Association (SADA). Despite being
reminded of their participation fortnightly for two months,
there was a low response rate of 10.7% for the quantitative
online survey. A better response would certainly have
offered greater confidence in the study. However, this is
consistent with other studies that had used the same study
population and similar electronic survey methods.?*2°

The sample included approximately one third female
participants. A study of the gender distribution among
dental graduates between 2000 and 2005 reported a
two fold increase in the number of female graduates.?
Previous research conducted in South Africa also noted
differences in the working patterns of male and female
dentists. A 1997 study found the percentage of male
dentists working in private practice was 70% to 89.7%.%"
However, the percentage of female dentists practising
more than 35 hours per week has dropped from 86% to
34%, while the working patterns of male dentists remain
unchanged.?” Only 19% of female dentists were the primary
breadwinners, indicating that many female dentists were
able to work part-time.?” In addition, a greater percentage
of female than male dentists worked for a salary in
government clinics and at academic institutions.?” The
present study focused on dentists in private practice and
if these working patterns have remained unchanged from
1997, and this may have influenced the study population.

Management practices of defective dental
amalgam restorations by South African dentists
The findings of the present study were in line with global
trends, revealing a decline in amalgam use, with only 7%
of participating dentists using it as a restorative material in
South Africa. Despite this, dentists in this study advocated
its use due to the excellent lifespan and durability, and
a significant number believed it should remain available
for clinical use. This is in stark contrast to the 99.7% of
dentists who were using dental amalgam in 1990 and the
85.8% in 2003.28 It should be noted that the 2003 study
conducted by Du Preez et al. had only 177 respondents
as opposed to 324 in this study. The dramatic decline may
be due to the increasing perception that the material is
outdated and increasing awareness of patients of the pos-
sible harmful effects of dental amalgam.

Approximately 72% of amalgam restorative treatment is
performed to replace existing restorations and the two
primary reasons are recurrent caries and faulty margins.?’
Just a decade ago, dental amalgam was the material
of choice in South Africa.?® Given that the longevity of

Restorative material of choice for replacement
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Figure 3 Restorative material of choice for replacement (Frequency of individual
items chosen)
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dental amalgam restorations varies between 7 years and
20 years, it is anticipated that South African dentists will
be treating more patients with defective dental amalgam
restorations in the near future.?®

Recent studies have confirmed that the repair of defective
dental restorations is a clinically viable option to extend
the longevity of a restoration without compromising
tooth structure or incurring huge costs as in the case of
indirect restorations.®®3" Data from the self-administered
questionnaires revealed that the majority of dentists
routinely repair defective dental amalgam restorations.

While no consensus has been reached on a repair
technique, recent research has clearly outlined successful
and appropriate techniques.®?-3%% The successful repair of
a defective restoration is dependent on the formation of
a durable bond between the original restoration and the
repair material. Macro-mechanical retention is achieved by
creating retention features in the restoration or roughening
the surface with a coarse diamond bur and micro-
mechanical retention is achieved with the use of etching
or the use of air abrasion.® In the present study, a large
percentage of the dentists indicated that they would use
a bur to create mechanical retention and an almost equal
number indicated that they would use a dentine bonding
agent to prepare the substrate.®® Although phosphoric
acid has no effect on the surface characteristics of
composites, ceramics and metals, research has shown
that it has a favourable effect on retention rates following
a repair because of a cleansing action.®® Thus, dentists
who participated in this study were practising according
to current available evidence. However, the most recent
recommended protocol for the repair of restorations
advocates the use of hydrofluoric acid or the use of air
abrasion instead of phosphoric acid.®®

Once the decision has been taken to repair a restoration,
the focus shifts to the selection of a suitable dental
restorative material for the repair. In the present study,
more than one half of the dentists reported discussing
the choice of dental material with patients even though it
is possible that most patients would not understand the
scientific rationale.

Consistent with the decrease in amalgam usage worldwide
and the findings from the National Dental Practice-Based
Research Network,% resin composite was the restorative
material of choice when repairing a defective dental
amalgam restoration. However, similar to the findings
of Gordan et al.,*®¢ a very small number of dentists were
confident in the use of amalgam to repair an existing
defective dental amalgam restoration. A concern for
aesthetics and the perception of a lack of adequate bond
strength between dental amalgam and composite could
explain these results even though laboratory studies have
confirmed favourable bond strengths are attainable.®-3°

Approximately two thirds of dentists revealed that they
had developed their repair technique through their own
clinical experience. This behaviour could be explained by
two possible opinions. Firstly, clinicians often assume that
a treatment is successful based on positive outcomes
reported for a number of treated patients. Secondly,
the perception that the treatment ‘works in my hands’
is often seen by general dentists as better evidence

that the treatment is clinically viable and acceptable as
opposed to data from ‘artificial clinical trial settings’.
While dentists are bombarded with information from
dental company representatives, critical evaluation of the
scientific information is often not undertaken. This delays
the incorporation of evidence-based dentistry into general
dental practice.

This lack of knowledge or competence in the technique
potentially means patients are not offered a treatment
procedure that has been shown to require less anaesthetic
and to promise the conservation of more tooth structure.*°
Furthermore, the lack of adequate knowledge and skills
among South African dentists on how to repair defective
restorations may adversely affect health outcomes for an
entire population. Until now, the main focus of dentists
was to ensure the longevity of the dental restoration.
However, in an attempt to break the ‘restorative cycle’,
Opdam proposes that “it is more important to preserve the
underlying tooth and the functionality of the dentition as a
whole”.#! Failure of a restoration results in its replacement
with a larger restoration, possibly root canal treatment
resulting in more complications and eventual extraction
of the offending tooth.*? Consequences of dental
disease- including the loss of teeth - range from pain,
impaired eating, interferences in sleeping and speaking,
loss of productivity and depressed general health.® This
suggests that the indiscriminate replacement of defective
restorations raises issues of ethics and quality of care.

While the dentist is responsible for providing appropriate
dental care, the responsibility to encourage the
implementation of suitable dental care is shared between
dental schools and professional organisations.*® Dental
schools should ensure that their curriculum is based on
evidence-based practice. Dentists should be taught how
to access sound resources of evidenced-based dentistry
and how to incorporate these guidelines into clinical
practice. An important part of teaching dental students
is to think critically and includes making them aware of
conflicting evidence or the absence of evidence. The fact
that dentists have adapted their own ‘repair technique’
may imply that dental schools in South Africa have not yet
formally included repair techniques into their curricula, as
have the UK, USA and European schools where the repair
of direct restorations is taught.*-#® Gilmore et al. stated
that “the adoption of evidence-based practice by dentists
has been slow”.*® The present study suggests that South
African dentists are no different and raises concern
regarding the practice of evidence-based dentistry and
the competencies of acquiring, maintaining and applying
evidence-based knowledge.

CONCLUSIONS

The present study provides important insights into
restorative treatment practices of South African dentists
as there is limited data in this field. South African dentists
have significantly decreased their use of dental amalgam
as a restorative material in favour of resin composites. In
addition, dentists in this study were in favour of repairing
defective dental amalgam restorations. However, there
was much variation in the clinical repair technique used.
The lack of knowledge regarding best practice in the
management of defective dental amalgam restorations is
a cause of concern. It may be helpful for future research
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to interrogate the teaching practices on the repair of
dental restorations. Appropriate continuing professional
activities should be arranged for practising dentists so
that ultimately patients may benéefit.
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