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ABSTRACT

Objective: To guide professionals about the criteria for replacing amalgam restorations and inform them
about the new guidelines regarding the use/indication of this (amalgam) material after the Minamata
Convention — COP-4. Material and Methods: The articles were selected from the databases (PubMed, Scielo,
Bireme), and relevant articles on the subject between the years 2003-2021 were selected. Recently, social
media have been flooded with dental treatments that aim to perform restorations only with composite resins
or other types of esthetic material and completely replace all dental amalgam restorations, irrespective of
their time in place, size, and functionality. Results: Although improperly, it has been noted that this
information reaches patients, and they are led to believe in the inaccurate data that is passed on, such as, for
example, (that amalgam leads to) permanent contamination by mercury, causing systemic problems and the
loss of the tooth. Conclusion: The "phase down" of amalgam in research and teaching has previously been
observed in several countries worldwide; however, its use is still necessary given particular circumstances,
which, theoretically, make it a material with exact indication.
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Introduction

The easy access of patients, especially to social networks, has been a matter of concern to professionals
in the field of dentistry. At present, professionals have presented themselves as specialists in "safe removal" (of
amalgam), with highly unnecessary protocols for its replacement, involving the exaggerated use of personal
protective equipment, together with an arsenal of drugs, indicating the replacement of all amalgam restorations
in the oral cavity, and contraindicating the definitive use of this material in dentistry.

As described in the Technical Opinion of the Ministry of Health No. 6/2022-CGSB/DESF/SAPS/MS,
the new generations of dentists do not receive detailed training to perform amalgam restorations, with a focus
on contemporary teaching, research, and technological development in adhesive materials, which allow less
invasive restorative procedures to be performed. The "phase down" of amalgam in research and teaching has
previously been observed in several countries, including Brazil [17]. However, its use is still necessary given
particular circumstances, which, theoretically, make it a material with very precise indications [27].
Recommendations regarding removing all amalgam restorations by alleging risks of dental structure fractures
and contamination by mercury are highly controversial and devoid of scientific evidence [2,37]. This study aimed
to "guide professionals about the criteria for replacing amalgam restorations and inform them about the new

guidelines regarding the use/indication of this (amalgam) material."

Materials and Methods

The relevant articles on the subject were selected from PubMed, Scielo, and Bireme databases from 2003
to 2021.

The Ministry of Health's technical note favors amalgam compared to composite resins (for restorations)
in permanent posterior teeth (Class I and II). Furthermore, in this report, low-quality evidence with clinically
significant differences shows that amalgam restorations versus composite resin restorations have a lower risk of
failure and adjacent caries [17]. Resin composite and amalgam restorations have acceptable success rates and
similar failure modes [4,57. The prevalence of cusp fractures in teeth restored with amalgam and teeth restored
with composite resin does not differ significantly [6-87. Longitudinal clinical studies have indicated that
composite resin restorations may have significant clinical durability, with longevity comparable to amalgam
restorations in many cases. This body of information can be proven through the studies presented in Table 1,
which makes it clear that the simple fact of having an amalgam restoration is not the exclusive criterion for
replacing it [9-227].

Therefore, the only conditions that require the replacement of amalgam or composite resin restorations
should be based on clinical and radiographic criteria defined by the FDI (Federation Dentaire Internationale)
and USPHS (United States Public Health Service) [22,237, i.e., the presence of recurrent carious lesions, esthetic
requirements, fracture of restoration, loss of contact point, anatomical shape and fracture of tooth structure
associated with radiographic examinations [7,8,24].

Failures are evident when the restoration attains a degradation process and prevents adequate
performance, which can be for functional, aesthetic, and biological reasons [22,237]. Although amalgam has fallen
into disuse, it is known that when dental amalgam is well adapted, it reduces the possibility of adjacent caries
over time due to the formation of oxides on the cavity margins because of natural corrosion of the material,

mainly in alloys with a high copper content [257.
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Table 1. Studies have tested the fracture rate and durability of amalgam and composite resin restorations.

Authors

Amalgam

Resins Period of
Evaluation

Van Nieuwenhuysen et Failures occurred in 28% of amalgam restorations. The highest percentage of

al. [97]

‘Wahl et al. [10]

Tyas [11]

Mannocci et al. [127]
Opdam et al. [13]

Bernado et al. [14]
Burke and Lucarotti

[15]

Opdam et al. [16]

Heintze and Rousson

[17]
Moraschini et al. [187]

Naghipur et al. [19]

Burke and Lucarotti

[20]

Worthington et al.

[21]

extractions was related to complete amalgam restorations in premolars. The
mean time of survival was 12.8 years for amalgam fillings.

In 10,082 teeth restored with amalgam, the prevalence of cusp fracture was
1.88%.

Secondary caries were the main reason for replacing restorations,
predominantly affecting amalgam restorations in Class I and V cavities.
Teeth are restored with amalgam fractured almost twice as often as teeth
restored with composite resin. The mean age of replacement for amalgam
was 13.6 years (?)

The survival rate of amalgam found in this study was 91.8%;

For amalgam, they revealed a survival rate of 89.6% in 5 years and 79.2% in
10 years.

The survival rate of amalgam restorations was 94.4%.

Amalgam restorations, Class I have a mean survival time of 10 years before
reintervention (58%) compared with large amalgam fillings, such as Class II
(43%).

In the high-risk group, composite resin and amalgam restorations showed
comparable performance, with amalgam performing better in more minor
restorations.

The ratio of Class I/Class II restorations did not significantly influence the
results. The mean success rate of amalgam fillings was 94%.

The mean survival rate of amalgam ranged from 76%, with a mean annual
failure rate of 1.71.

Sixty-six amalgam restorations (5.9%) failed. Long-term failures (over two
years) occurred in 48 amalgam restorations (8.8%). In 12 years, the
probability of survival was 91.5% for amalgam.

In 4 years. the results indicated a cumulative rate of reintervention by direct
restoration, crown, or extraction of 66.1% for single-surface restorations (i.e.,
Class I and Class V), 67.5% for two-surface, 63.0% for three-surface
restorations and 55.8% for four-surface restorations, however, their data did
not include details of the materials used.

Low-certainty evidence suggested that composite resin restorations may
have a failure rate nearly twice that of amalgam restorations.

Failures occurred in 80% of resin restorations. The mean time of survival was 17 years
7.8 years for resin restorations.

In 787 teeth restored with resin composite, the prevalence of cusp fracture was -
2.29%.
The mean age of resin composite at time of replacement was 7.1 years(?). -

The survival rate of teeth restored with fiberglass post and composite resin was 5 years
90%.

For resin composite, they revealed a survival rate of 91.7% in 5 years and 82.2% Between 5
in 10 years. and 10 years
The survival rate of resin composite restorations was 85.5%. 7 years
Composite resin and glass ionomer restorations have a worse performance than 10 years
amalgam restorations.

Composite resin restorations showed better survival for the combined risk group 12 years
and the low-risk group.

The general survival rate of resin composite restorations was 90%. The 10 years
frequency of caries adjacent to restorations was low in most studies, with a mean
prevalence of around 8% after 10 years. The mean survival rate of resin

composite restorations was approximately 92%.

The mean survival rate of amalgam ranged from 56% with a mean annual failure 5 years
rate of 3.17%, respectively.

Resin restorations showed 1.3 times more propensity to failure; 184 Resin 12 years
Composite restorations (7.9%) failed. Long-term failures (over two years)

included 77 resin composite restorations (4.5%). In 12 years, the probability of

survival was 86% for resin composite.

For composite restorations, 34% survived for 15 years, with approximately 43% 15 years
surviving for up to 10 years and approximately 59% for five years. When the data
concerning extraction time were reanalyzed, it was apparent that about 83% of

teeth restored with a composite restoration survived for 15 years.

The risk of restoration fracture does not appear to be greater with composite 3 years
restorations, but there is a much greater risk of developing secondary caries.
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In contrast, the evidence presented in Table 1 shows that the longevity of composite resin restorations
may be lower than that of amalgam restorations under similar circumstances [ 14,18,20,217]. Longitudinal studies
[20,267] have indicated that over half of composite resin restorations require contouring, polishing, or repair
within a mean time of 15 years. Meanwhile, when some fracture occurs in amalgam restorations, they must be
replaced. The main factors that influence the survival of restorations include the patient's age, the position of the
tooth in the arch, the dentist's experience, the technical quality of the procedure, and the specific treatment needs

of the patient, such as the size of the restoration and index of biofilm in the oral cavity [27].

The Minamata Convention — COP-4 and its impact on Dentistry

Minamata Convention on Mercury is a global agreement that promoted a worldwide reduction in the
use of mercury (including amalgam fillings) to reduce the impact of mercury on the environment [22,277].
Mercury is ranked among the top ten chemicals of most significant concern to public health, according to the
World Health Organization (WHO). The Conclusion of the Minamata Convention in Geneva 2022, known as
COP 4-Minamata, did not classify amalgam fillings as an imminent risk to people's health [277].

This convention, in which the main discussion was based on the control of mercury, was named after a
city in Japan where severe health damage occurred due to mercury pollution in the mid-20th century. In this
city, industrial wastewater was contaminated with mercury, which damaged local public health and became
known as "the Minamata disease." This convention provides for controls and reductions in a range of products,
processes, and industries in which mercury is used, released, or emitted.

The mercury present in dental restorations is found in an inorganic form, and up to now, no changes in
people's health have been reported [22,287. Studies have shown that the levels of mercury released from these
fillings are so low that even levels much higher than those associated with a mouthful of amalgam fillings do not
pose an imminent health risk [25,287.

Patients and professionals who continuously use amalgam may be exposed to a low-intensity level of
mercury over a long period, and it has been pointed out as a possibility of mercury accumulation in the central
nervous system, causing damage such as fatigue, depression, irritation, memory loss and gingival inflammation
[7,87]. However, the ADA (American Dental Association) and the FDI have reaffirmed that amalgam is a safe,
durable restorative material that plays an important role in public health services—moreover, no cases in the
literature related to these health professionals [2,227].

The guidelines have indicated marketing only in pre-dosed capsules, the prohibition of use of this
material for the treatment of deciduous teeth in patients under 15 years of age, and restricted use in pregnant
and lactating women, except when considered extremely necessary by the dentist, based on the individual
requirements of each patient. It should be emphasized that the guidelines are not prohibitive or state a deadline
for banning, as the most significant source of human contamination does not occur from the mercury contained
in an amalgam restoration but from ingesting fish from contaminated water [22,24].

The sensible and safe, scientifically based and environmentally sustainable protocol requires the use of
complete PPE attire and biosafety materials, absolute isolation of the operative field, use of a carbide steel drill,
diamond or new tip, conventional suction, filter separating metal particles and abundant washing of the oral

cavity [5,8,257.
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Conclusion

Overall, the body of evidence suggests that both amalgam restorations and composite resin restorations
are effective, long-lasting, and safe, and depending on factors related to the tooth, type of occlusion, and the
patient's oral hygiene index, failures may occur in both types of restorations. The “phase down” of dental
amalgam in terms of teaching and clinical applicability means that many dentists incorrectly replace these
restorations without any criterion. This applies to patients who, faced with erroneous information about the
material and its toxic effects, demand that dentists make decisions about esthetic restorations in the oral cavity.
The scientific and clinical evidence bodies are strong: there is no risk of contamination and systemic effects when

using metal restorations.
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