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How meaningful is restorative treatment of the temporary dentition?

J.E. Frencken Theme: Pediatric Dentistry

Introduction

In the Netherlands, the average prevalence of dental caries among 5 and 6-year-olds
decreased from 60% to 50% in the period from 1980 to 2010 (Truin et al, 2010), but the restorative care
rate during that period was low and varied between 17% (TJZ study) and 54% (JTV study) (Schuller et
al, 2009). Even from a pragmatic viewpoint these percentages provide a good starting point for shifting
the focus of the treatment of dental caries in the temporary dentition.

Dental caries is a behavioral disease and although multi-causal, it is largely the result of
allowing the formation of a cariogenic biofilm. This happens when fermentable carbohydrates,
especially free sugars are frequently present in the mouth. Dental caries can occur when this cariogenic
biofilm is not removed frequently enough from the tooth surfaces. It has been known for some time that
dental caries is not caused by specific microorganisms as was thought in the past, and that it could not
be stopped by removing or killing all microorganisms (Marsh, 2006). It is also established that the
application of fluoride preparations reduces the occurrence of carious lesions. This is reflected most
clearly in the application of fluoride varnish and the use of fluoride toothpaste. Background support for
the preventive approach to dental caries in (young) children, was discussed at length by Van Palenstein
Helderman et al, in a previous article (2015) in this journal.

The present article discusses current insights in cariology and the resultant consequences for
the treatment of carious dentin cavities. Evidence-based research results will be used as much as
possible. Initially, the discussion will look at what happens to a carious dentin cavity without the
intervention of an oral health care provider. Subsequently, possible treatments of carious dentin cavities
in temporary teeth will be discussed. An effective balance in deciding for, or against, restorative
treatment options, as well as the ethical considerations, are explored.

Untreated carious dentine cavities in temporary dentitions

Some time ago, a prospective study was published on what happened to carious dentin cavities
in temporary teeth that were left untreated (Hu et al, 2013). The research took place in China and
concerned 407 children aged 7 to 9 years. A total of 949 carious dentine cavities in temporary teeth
were tracked for 3.5 years. During that period, 7.1% of the cavities were restored, and of those teeth
1.5% were extracted and 92.5% exfoliated without pain and/or abscess formation. Of the teeth with
untreated cavities, 4.5% were extracted and 77.7% exfoliated with no pain or detectable abscess or
fistula formation. These results are consistent with those of retrospective studies from the United



Kingdom (Levine et al, 2002; Tickle et al, 2002).

It can be concluded that many carious dentin cavities in temporary teeth in this age group can
be left to exfoliate without restoration and without pathological consequences. This begs the question,
what is the point of restoring a carious dentin cavity in a temporary tooth (Kidd, 2012).

Treatment of a carious dentin cavity

Regardless of the method used, the treatment of a carious dentin cavity should aim to inactivate
the caries process, preserve the hard and remineralizable tooth tissue, avoid the (re)restorative cycle
and preserve the tooth until it exfoliates (Schwendicke et al, 2016 ). These goals are the result of a
consensus meeting that took place in February 2015, where 21 cariologists from different parts of the
world formed the International Caries Consensus Collaboration (ICCC).

Inactivation of the caries process is achieved by controlling the amount and frequency of daily
sugar intake and daily removal of the biofilm from the (carious) tooth surfaces. Preservation of hard and
remineralizable tooth tissue is achieved by applying tissue-saving treatment methods, which
recommend removal of carious tissue down to a soft (deep lesion) or firm (shallow lesion) cavity
floor/wall (Schwendicke et al, 2016). The restoration cycle can be avoided if the most appropriate
restoration procedure is performed under optimal clinical conditions with proper, good quality materials
and by an oral care provider with sufficient clinical skills. By applying a sealant over the edges of the
restoration (sealed restoration), the weakest part of the restoration, the restoration-tooth interface, is
additionally reinforced (Simonsen and Stallard, 1977; Frencken et al, 1996; Mertz-Fairhurst et al, 1998).
For deep lesions in teeth with a vital pulp, priority is given to the pursuit of a healthy pulp without the
need to remove soft demineralized dentin close to the pulp (Schwendicke et al, 2016).

This approach follows the tissue-saving philosophy, which is based on the principle that healthy
tooth tissue should be preserved for as long as possible. Therefore, enamel and dentin should not be
unnecessarily removed and the remineralization of demineralized enamel and dentin should be
supported.

Non-restorative treatment of carious dentine cavities in temporary dentition

If regular removal of the biofilm from tooth surfaces is a measure to control dental caries, then it
is logical that removing it from a carious dentin cavity will have the same effect. However, this approach
is only possible if the access to the cavity is large enough to actually remove the biofilm. If the cavities
are not large enough, they can be expanded by clipping away unsupported enamel, preferably with a
enamel hatchet. (In theory, a dental handpiece is also suitable for this, but not every child finds it a
pleasant instrument.) This method is not new. G.V. Black applied a technique that used rotating disks to
access the cavity (Black et al, 1908).

How effective is this method? The evidence consists of two retrospective studies, by Tickle et al
(2002) and Levine et al (2002), and from two prospective studies by Lo et al (1998) and Mijan et al
(2014). The 3-year study by Lo et al (1998) showed that regular removal of the biofilm from open



carious dentin cavities in anterior teeth of 3- to 5-year-olds with a toothbrush and fluoride toothpaste
reduced the caries process in 45% of the cavities compared to a 25% reduction of cavities in the
untreated control group. These teeth subsequently exfoliated without any problems. In the study by
Mijan et al (2014), 6- and 7-year-old Brazilian children were divided into 3 treatment methods:
traditional restoration of all carious dentin cavities with amalgam (called CRT), restoration using the
Atraumatic Restorative Treatment method with a high-viscosity glass ionomer cement (called ART) and
finally a method (called UCT) in which large and medium carious dentin cavities were cleaned with a
toothbrush and fluoride toothpaste, and the small carious dentin cavities were restored using the ART
method. Medium-sized cavities, which were insufficiently accessible, were opened further with the aid
of a hatchet. Cleaning was supervised by a research assistant during school hours. After 3.5 years,
there was no significant difference between the 3 treatment groups in the percentage of teeth treated
that exfoliated naturally: 90.9% (CRT), 90.4% (ART) and 88.6% ( UCT) (Fig. 1). The oral health-related
quality of life in all children was examined after one year, and found to be high and with no difference
between children from the 3 treatment methods (Leal et al, 2013).

The non-restorative cavity treatment (NRCT) is another variant of the non-restorative method
(Fig. 2). The NRCT differs from the UCT method in that it does not include restoration of small carious
dentin cavities. The NRCT came from several case studies with good results (Gruythuysen, 2012), but
has not yet been investigated in a well-designed clinical trial.

Figure 1. Ultra-conservative treatment (UCT) after 2 years. Small cavities have been restored using the
ART method and the medium and large cavities have been cleaned by the child under supervision
during school days with a toothbrush and fluoride toothpaste.

Fig . 2. A large open dentin cavity in a second temporary molar that has been kept clean by the child for
years. The caries process has stalled. The dentin is hard, and is remineralized.

Fig . 3. A treatment with 30% silver diamine fluoride (SDF) (3 applications during the first 3 weeks), the
result after 18 months.

Fig 4. Hall technique: a. There were dentine cavities in teeth 84 and 85. Without removing carious
tissue, Hall crowns were fixed with glass ionomer cement. b. The Hall crowns after 2.5 years in situ.

The aforementioned studies show that the cariological principle of stopping the caries process
by regularly removing the biofilm from tooth surfaces also applies to the surfaces that form a dentin
cavity. In a Brazilian study, the surfaces of the predominantly permanent teeth of the UCT children
showed significantly less biofilm after 4 years, than the tooth surfaces of the children whose dentin
cavities had been restored (Hilgert et al, 2016). Whether the UCT method also has a long-lasting result
in younger children is questionable because the time to exfoliation is longer and because cleaning the
cavity can be too difficult for the child. The role of the parents is essential here. At a younger age,
restoration of the carious dentine cavity with an atraumatic approach (ART) is an option because this
approach reduces treatment anxiety and shows good results in single-surface cavities of temporary
teeth. But perhaps applying silver diamine fluoride (SDF) to the carious dentin cavity is also an option?



In recent years, interest in the use of SDF has increased. A systematic literature search on the
use of SDF in children younger as well as older than 6 years showed that the caries process was
stopped by the use of SDF in 65.9% of carious dentin cavities in temporary teeth (Gao et al, 2016). The
concentration and frequency of application were factors determining the degree of effectiveness of SDF
(Duangthip et al, 2016). The disadvantage of SDF is that the dentine cavity turns black, but that may
not be a major problem in temporary teeth (Fig. 3). The preventive effect of SDF is high, but attention to
good oral care continues to be important to keep the caries activity under control. SDF can therefore be
a valuable addition to the cleaning of the carious dentin cavity, especially in those cases where
brushing is more difficult and where restoration is not (yet) indicated.

The Hall technique has sparked interest for about 15 years now (fig . 4). By cementing a
preformed metal crown over a carious dentin cavity, the formation of biofilm on the affected tooth is
prevented. It is unnecessary to remove soft demineralized dentin from the cavity prior to crown
placement. The Hall technique therefore deviates from the usual restorative techniques and is
consequently not entirely regarded as a restorative treatment. On average the Hall crowns
outperformed restorations placed in private practices after 5 years (Innes et al, 2011). This method of
treatment needs more research, but is an option, especially when treating multi-surface cavities. Like
the ART method, the Hall technique was found to cause less discomfort in children than the placement
of restorations with rotary instruments (Leal et al, 2009; Innes et al, 2015). However, a disadvantage of
the Hall technique remains that this treatment does not stimulate better brushing behavior.

Application of non-restorative treatment in the Netherlands

A representative survey of 57 dentists-general practitioners in the Netherlands (response
percentage 34%) into the feasibility and application of the UCT method showed that 47 dentists knew
the UCT method, 39 of them applied the UCT method and 9 dentists would use the method in the
future. Of the 39 dentists, 29 indicated that the children responded (very) positively to the treatment and
only 1 dentist indicated that (s)he had had a bad experience. Most parents were also (very) positive,
only 2 were not. Six parents preferred the restoration of a carious dentin cavity. In most cases, the
treatment was performed in children up to 5 years (81.6%) (Weel, 2016). Of the 57 dentists, 50 thought
the UCT method should be taught in dental schools. This limited master's study showed that the
cleaning of carious dentin cavities by dentists and parents in the Netherlands is seen as a feasible
treatment option.

While additional research needs to be conducted to further improve the results of the discussed
non-restorative approaches, it is clear that when it comes to the treatment of carious dentin cavities in
the temporary teeth, these non-restorative approaches - especially in children younger than 5 years -
are preferable to making a restoration due to its causal approach. This position was also the broadly
supported conclusion of the consensus conference of the Dutch Association for Pediatric Dentistry in
2008 (Burgersdijk and Van Gemert-Schriks, 2008).

Treating carious dentin cavities by restoring them under anesthesia, without first applying
non-restorative treatment methods, the ART method or the Hall technique, is therefore outdated, based



on the current knowledge. Additionally, there are health risks associated with treatment under general
anesthesia in very young children (Lee et al, 2013; Booij and Burgersdijk, 2015). The fact that
anesthetic treatment is superfluous in a large number of cases due to the availability of methods such
as ART, is apparent in cases such as in the dental treatment of people with disabilities (Molina et al,
2014).

The goal of restoration

If cariogenic biofilm cannot be removed from a carious dentin cavity, treatment must be given to
prevent the biofilm from entering the cavity. This is done by hermetically sealing the cavity. Thus, the
main goal for dentin cavity restoration is to make it possible to remove biofilm from tooth surfaces, in
this case restored surfaces, and thereby prevent infection of the pulp (Kidd, 2012).

Indication for the placement of a restoration

With the increased knowledge of the importance of the bacteria left behind in the carious dentin
cavity and the improved quality of dental materials, the indication range for a restoration has shifted
over the past 2-3 decades. While all carious dentin cavities used to be eligible for restoration, it is now
preferable to treat micro-cavities, especially those in occlusal tooth surfaces, by placing a sealant.
Microcavities are carious dentin cavities that have a small opening (< Ø 1 mm). Research in occlusal
surfaces of permanent first molars has shown that sealing microcavities frequently impeded their
progression (Mertz-Fairhurst et al, 1986; Beiruti et al, 2006). For example, after 3 years, the
progression of microcavities sealed with a high-viscosity glass ionomer cement was found to have
stopped in 87.8% of the cases (Frencken et al, 1998). In microcavities sealed with a high-viscosity
glass ionomer cement, composite or glass carbomer cement, this was 89.9% after 4 years (Zhang, in
press). This method of treatment appears to be effective in first molars of permanent dentition in a
mixed-dentition, provided the sealant remains intact and good quality sealant material is used.

The sealant method has not yet been studied in temporary teeth, but the question is whether the
results would be different. The only study on this showed a failure rate of 35% after 18 months
compared to no failures in the group where these carious dentin cavities had been restored (Hesse et
al, 2014). It should be noted that these investigators sealed dentin cavities with a gap as large as 3 mm
with composite. Sealing dentine cavities with such a large opening is clearly not a good treatment
option. As a result, research focuses on sealing small carious dentin cavities in both temporary and
permanent teeth.

Placing a restoration in temporary dentition is therefore indicated if non-restorative treatment
methods cannot be applied. It should be noted that restoration should only take place if the child and
parents have demonstrated that they are able to keep teeth clean. Verifying this is an important task for
oral care providers. Good dental care will keep the restored tooth clean and prevent new carious
lesions and a restoration cycle. Restoration in a 'dirty' mouth is symptomatic and does not contribute or
contributes insufficiently to teaching the child and the parents good oral hygiene in order to achieve
long term, good oral health. It is of course essential that pain and inflammation in children should be
prevented at all times.



Ethical Considerations

Although ethical considerations should be expected to be the deciding factor in the treatment of
children, in practice this is often far from the case (Gruythuysen, 2013). Since the data showed that
good results can be achieved with non-restorative treatment, according to the Hippocratic tradition, this
treatment method is preferable when treating temporary teeth: primum non nocere, in dubio abstine
(Van Palenstein Helderman et al, 2015). In the event of damages, the burden of proof lies with the oral
care provider causing such damage. After all, in those cases, a reversed burden of proof applies.
Damage occurs in the event of an elevated psychological and/or physical burden, unnecessary tissue
loss and/or unnecessary costs. If traditional treatment under general anesthesia can be prevented or
reduced by (temporary) application of non-restorative treatment or by application of the ART method or
placing Hall crowns, and these options are not chosen, it goes against the ethical considerations that
would avoid all the 3 types of damages mentioned. Article 3 of the International Covenant on the Rights
of the Child states: “The best interests of the child must be paramount in all actions affecting children.”

The government is to promote the well-being of all children and oversee all facilities for the care
and protection of children. In violation of the Youth Act, however, the preference of the treating oral care
provider, in pediatric dentistry, is often attributed an over-important role in the assessment. The same
goes for parental preference. If the treatment is demonstrably not in the best interest of the child, the
oral care provider should not go along with it. The fact that 89% of German pediatric dentists who
participated in a study with positive results for non-restorative treatment still preferred the traditional
restorative treatment is concerning in this regard (Santamaria et al, 2015).

Conclusion

The answer to the question whether restorative treatment in the temporary dentition is useful, is
that while it is useful in a limited sense, the first step should be to deal with this causally and to prevent
the progression of an existing carious dentin cavity and the possible development of carious lesions
elsewhere. To achieve this, daily good oral hygiene and limited sugar consumption by the child are
essential. The oral care provider needs to be able to educate and communicate with the parents and
the child, preferably starting at the earliest possible age. Non-restorative treatment methods should be
the primary choice. If these are not effective or feasible, then the carious dentin cavity can be restored,
whereby atraumatic treatment methods are preferred over methods that use rotary instruments and
often local anesthesia. Of course, patient factors also play a role in selecting the most appropriate
treatment method.
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Summary

How meaningful is restorative care in the primary dentition? Too many children develop carious
lesions and many such lesions progress into a dentine carious lesion. In 2010, the percentage of
dentine carious lesions in the primary dentition of 6-year-old Dutch children that were restored was less
than 50 percent. As a result of continued research, the necessity to restore dentine carious lesions has
increasingly been called into question. Current understanding of cariologic principles point in the
direction of a causal treatment that is based on cleaning accessible dentine carious cavities and those
that can be made accessible, possibly supported by the application of silver diamine fluoride. The
ultimate goal of a restoration in the primary dentition is to make it possible to remove biofilm from the
tooth surface and to prevent infection of the pulp. If restoration in primary teeth is necessary, dental
practitioners will, in order to prevent the development of dental anxiety, first have to consider whether it
is feasible to place restorations in an atraumatic manner, for example by means of the ART method or
the Hall technique.
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