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Dental care, like medical care, has evolved over time. It is fair to say that, until the turn 
of the 20th century, the predominating form of treatment of dental disease (the most 
common being dental decay) was the removal (extraction) of teeth. In fact, with the advent 
of local anaesthesia (together with improved materials to make dentures), tooth removal, 
while certainly destructive, was an easy way to enable people to eat and chew food and also 
present an acceptable smile, without unattractive cavities in their front teeth. This approach 
to care became very popular, and there are stories from the early 20th century of young 
women about to marry having all their teeth removed, to be replaced by dentures paid for 
by their parents, to avoid the new husband having to devote precious funds to expensive 
dental care. Similarly, full dentures (preceded by removal of all teeth) became a popular 
21st-birthday gift.

During World War I, the armed forces recognised that replacing the teeth with full 
dentures was the most efficient way to render fighting men ‘dentally fit’. Fortunately, with 
better understanding of disease processes and the rapid development of dental materials, 
repairing the effects of dental decay became the treatment of choice, followed by 
prevention of disease initiation.

For almost 100 years the ‘repair’ (restoration) of teeth affected by dental decay (caries) 
was dominated by the teachings of Dr GV Black (1835–1915), as embodied in his 1908 text 
A work on operative dentistry in two volumes. The dentist would remove the decay and place 
a restoration (‘filling’) of dental amalgam, which was the main material used at the time, 
and is still in use today. This is an alloy of mainly mercury, silver and tin; it does not adhere 
to the tooth, and therefore sound tooth structure needs to be removed in order to ‘lock’ 
the amalgam in place. In addition, Black taught the principle of ‘extension for prevention’, 
which essentially meant that the dentist would prepare the cavity to receive the amalgam 
by removing any tooth structure that might, Black believed, decay in the future, and 
extending the cavity into areas of the tooth that Black believed were ‘immune’ to future 
decay. The result of Black’s teaching was that the tooth became weakened and prone to 
future fracture.
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Black’s principles for preparing cavities and removing caries were used to treat all 
decay, whether the tooth showed only early signs of decay (manifested by a ‘chalky’ 
appearance of the enamel surface), or the decay had progressed to a cavity. The belief 
was that caries inevitably progressed from the first clinical signs (the chalky white spot) to 
a frank cavity, and that the driving force behind progression of decay was bacteria deep 
in the tooth, forming acids that dissolved the tooth substance at the advancing front of 
the cavity. 

We now know that it is possible to halt the progression and heal or re-mineralise chalky 
enamel, thus avoiding the need for a restoration. This non-surgical approach for managing 
‘white spots’ has become possible through our better understanding of the caries process 
and our greater awareness of the importance of detecting the early signs, to enable early 
intervention with preventive measures to halt or arrest the progression of decay. While 
research published from the 1950s to 1970s had shown that a clean tooth did not decay, 
and that for many people increased ingestion of sugars resulted in increased caries, we now 
know that progression of decay occurs when the effect of enamel-dissolving acids formed 
by the interaction between plaque (the bacterial film that forms on the tooth surface) and 
dietary sugars outweighs the decay-protective effects of saliva. Furthermore, it has been 
demonstrated that the decay can be controlled if that interaction in the plaque on the 
surface of the lesion is controlled, rather than needing to remove bacteria deep inside the 
cavity. Simply cleaning the plaque consistently from the early decay on the tooth surface, 
and consuming less sugar, have been shown to arrest the progression of early decay. In 
addition, exposure to fluoride in vehicles such as community water supplies, toothpastes 
and mouth-rinses helps to arrest decay, and in many cases increases the mineral content 
of the tooth surface. Calcium phosphopeptide-amorphous calcium phosphate (CPP-ACP), 
developed from cows’ milk over the last several years at Melbourne Dental School, has also 
been shown to re-mineralise early enamel decay. 

Hence, management of decay today consists of a patient-centred approach tailored to 
the individual, rather than a one-size-fits-all approach. Emphasis is placed on minimally 
invasive management of decay, with early non-surgical intervention to arrest and 
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re‑mineralise early decay, and minimally invasive tooth preparation for decay that does 
require a filling. Major developments in restorative materials in the past 20 years have 
made it possible to reliably ‘stick’ tooth-coloured materials (for example, ‘composites’) to 
the tooth structure; thus for cavitated lesions the dentist has to do little more than remove 
the caries and place the restoration. Furthermore, GV Black’s concept of ‘extension for 
prevention’ has been challenged, so cavities prepared to accommodate the restoration are 
substantially smaller than was recommended by GV Black for amalgam. Finally, whereas 
Black taught that all caries must be removed before placing the restoration, clinical 
evidence demonstrates that caries can remain, and provided that it is ‘sealed’ in, decay will 
not progress. As a consequence, there has been a steady decline in the use of amalgam, 
and an increase in the use of composite and other tooth-coloured adhesive materials.

Concurrent with these developments, two other factors have contributed to the 
increased use of tooth-coloured materials. Firstly, the grey or silver colour of amalgam 
is often unacceptable to patients, and consequently there is an increasing demand for 
‘white’ fillings. Secondly, amalgam as a material is coming under scrutiny because of the 
environmental problems of mercury, and although the contribution of mercury to the 
environment from dentistry is estimated to be a few per cent, it is seen to be socially 
responsible to minimise the use of mercury-containing materials and to recycle as much 
amalgam as possible. In 2013, the United Nations Environment Program published the 
Minamata Convention, aimed at phasing down the use of dental amalgam, and phasing 
out the use of most other mercury and mercury-containing products and processes.

It is likely that, as the delivery of dental care evolves, so too will individual treatment 
services. It is possible that people reading these words in the future will puzzle over our 
emphases in 2020, and perhaps over our attitudes to interventions. However, we predict 
that future services will for the most part become less interventional and more reversible. 
Certainly, the current trend for caries treatment in this regard should continue. If a future 
reader identifies that this is not the case, then we suggest that dental care will not have 
evolved to the enlightened position that we believe it should.
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