
Background
Dental amalgam is an essential restorative material in oral
health care in South Africa. Dental amalgam is composed of
43-50% mercury. The placement, removal, and polishing of
dental amalgam restorations and extraction of teeth
containing dental amalgam generates mercury-containing
waste.

Over the past 40 years, advancing knowledge of mercury
toxicity to the environment and life has led to concerns over
the waste produced during the placement and removal of
dental amalgam. The need to limit mercury releases to the
environment at the local, regional, and global levels led to
establishing policies and regulations that affect dental usage of
amalgam

Dental amalgam was reported to be widely used in the
training of restorative dentistry in all the four dental schools in
South Africa. The amount of dental amalgam procured and
used by the dental schools and the potential wastewater
contamination has remained unreported.

The study aimed to determine mercury levels in wastewater,
investigate the application of best management practices for
dental amalgam use (BMPs) and describe the procurement
patterns of dental amalgam at the WITS Oral Health Center
(WOHC).

Methods
The study setting was the WOHC, of the School of Oral Health
Sciences, The University of the Witwatersrand.

The WOHC provides clinical services and training through four
polyclinics-P1, P2, P3, P4, a multi-skills technique laboratory
(MSTL), and various support sections.

The wastewater generated during the study period was
diverted by using sampling apparatus installed into the main
vacuum lines, collected, and 25 samples obtained while 25
control samples were from distillers installed in polyclinics.
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Figure 1: Sampling apparatus 

Figure 2: Sample processing

The application of BMPs was determined through a structured
interview with the clinic supervisors. The amalgam
procurement records at WOHC were accessed and analyzed
for trends.

The data was captured on a spreadsheet. Descriptive statistics
were used to summarize the data. Trendline analysis,
Spearman correlation through Stata 15 were used to process
data. The level of significance was set at P<0.05.

Ethical clearance was obtained from the Human Research and
Ethics Committee (HREC) of the University of the
Witwatersrand with a clearance number: M170908

Results
The study revealed high levels of mercury in wastewater
samples at the WOHC ranged from 1.048 mg/L to 108.762
mg/L, . The median mercury level in wastewater samples was
44.57mg/L.

Inadequate adherence to the BMPs for dental amalgam use
and Increasing procurement of dental amalgam over nine

Discussion
The mercury concentration in all wastewater samples from WOHC
was higher than the maximum concentration limit of 1,0mg/L for
mercury allowed by the Johannesburg Metropolitan Municipality –
Water services by-laws. The discharge of wastewater with a high
mercury concentration is not acceptable as it may prejudice
sewage effluent re-use.

This study described a partial application of BMPs for dental
amalgam use at the WOHC, leading to further contamination of the
wastewater and the environment by mercury and other dental
amalgam constituents. The dentists qualifying from the institution
are likely to have inadequate exposure to practices aimed at
reducing environmental mercury contamination.

There was a slight increase in dental amalgam procured during the
study period. The increase in procurement was ascribed to an
increased intake of first-year dental students

Dental amalgam restorative material continued to play an essential
role in the pre-clinical training of dental students and provision of
restorative treatment at the Wits Oral Health Centre.

Conclusion
The mercury levels observed were higher than the limits and calls
for an urgent need to institute BMPs for dental amalgam use at the
WOHC. The establishment of the BMPs should happen conjointly
with introducing handling and disposal technologies and an update
in the regulations and guidelines for healthcare waste
management in South Africa.
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