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Caries is the most common disease in humans; almost everyone experiences caries af
some point in their life. It is now postulated that it is not the mere presence or quantity of
the biofilm that is crucial, but rather environmental conditions.

The dental biofilm is normally non-cariogenic, as it is colonised by only a small
number of acid-producing and acid-tolerant bacteria. It is only through carbohydrate
intake that these bacteria can lower the surrounding pH by producing acid, thereby
displacing other physiological bacteria, creating an ecological niche.

Repeated carbohydrate intake ultimately permanently alters the biofilm; only such a
biofilmis copable of producing sufficient amounts of acid to cause a net demineralisation
of the dental hard fissue (Takahashi and Nyvad, 2011). This demineralisation is not the
goal of the bacteria but rather an incidental side effect.

Based on this understanding, the pathogenicity of the biofilm as well as the balance
between demineralisation and remineralisation can be modified.

Instead of primarily focusing on restorafive therapy, the emphasis today is on
preventing caries or arresling existing lesions, through mechanical or chemical biofilm
control, dietary control, or control of demineralisation and remineralisation. Notably,
restorative therapy remains needed in a number of cases, with different approaches

being available {Schwendicke ef al, 2019).

Challenges of root caries

The implementation of preventive measures has confributed to the apparent decline
of caries in children and adolescents (Jordan et al, 2019). In Germany, the average
12-year-old child now has only 0.5 decayed or filled teeth, a decrease of almost 90%
since the 1970s.

This success is overshadowed by a number of observations. Firstly, a small group still
has a high caries experience despite these measures. Secondly, and the focus of this
arficle, in the older population, other forms of caries, such as secondary and/or root
caries are more significant. The lafter occurs on exposed root surfaces where biofilm
removal is limited, either due to difficult access or due to overall poor oral hygiene.

Other relevant risk factors were the number of exposed root surfaces, inadequate
oral hygiene, or existing periodontitis. The number of exposed root surfaces and
periodontitis are often related, as discussed in detail below. However, the evidence on
risk factors for root caries is limited and based on only a few reliable studies.

From the evidence, it can be inferred that patients who already have one or more root
caries lesions are at an increased risk of developing new root caries.

For these patients, in addition to routine measures, prevention strategies, close
moniforing, and early infervention for new roof caries lesions are recommended.

32 INTERNATIONAL DENTISTRY — AFRICAN EDITION VOL.14, NO. 3 JUNE/JULY 2024



How to manage root caries

A range of preventive and freatment measures for caries are
available, with good evidence of effectiveness in children
and adults. However, there are limited meaningful studies
on treatment approaches for root caries in the older patient
population.

A published systematic review summarised the evidence
on various strategies for the prevention and treatment of
roof caries (Meyer-lueckel, Machiulskiene and Giacaman,
2019). This formed the basis for a consensus paper by
delegates from various professional sociefies

(Furopean Organisation for Caries Research, European
Federation of Conservative Dentistry, and German Society
for Conservative Dentistry), which aimed to provide
evidence-based recommendations for prevention and
therapy to dentists (Paris et al, 2020).

The following recommendations were made:

* Since the group of older adults is heterogeneous in
terms of various aspects (eg, oral hygiene, general health),
individual needs of these patients should be considered in
the planning process

* Dental care for these patients often follows pragmatic
approaches aimed at prolonging footh survival rather than
more complex procedures

e Given that the health condition of older patients
can change rapidly, frequent examination intervals are
recommended

* In cases of severe dependency, considerations should be
made for footh extractions

* While achieving safisfactory results may not always
be possible in practice, it is important fo maintain good
oral hygiene in older patients. Healthy oral conditions are
particularly crucial for these patients, as it is known that oral
and systemic health are interconnected. For example, poor
oral hygiene can cause pneumonia in dependent patients

* Llike for younger patients, the goal of caries prevention for
older patients is to influence the aetiological factors involved
in caries development. Therefore, older patients at increased
caries risk are advised o reduce their sugar infake, and basic
fluoride application should be performed through brushing
with fluoride toothpaste twice a day

* Due to periodontal bone loss, older patients often have
open inferdental spaces, which are predisposed to root
caries lesions (Figure 1). These patients should practise
inferdental hygiene using interdental brushes and fluoride
toothpaste

* Age-related impairments lead to o decrease in the
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Fig. 1: Exposed roots are at risk for caries; they demineralise
earlier and faster because the dentine or cementum is not pro-
tected by enamel or the alveole

effectiveness of self-performed oral hygiene measures for
many older patients. Especially for dependent patients, they
may no longer be able o perform oral hygiene measures
themselves. Therefore, caregivers, including family members,
should be encouraged to support or take over oral hygiene
measures.

For existing roof caries |esions, non-invasive treatments are
available. Their goal is to transform active lesions (soft,
covered by plaque) into an inacfive state (hard, free from
plaque). Such inactive lesions should be considered as
'scars’” and do not require further treatment.

For readily accessible lesions, an effective and simple
measure is fo consciously brush them during daily oral
hygiene. Regular removal of the cariogenic biofilm leads o
the lesion fransitioning fo an inactive sfate.

High-risk patients should brush their teeth with a high-
fluoride toothpaste (5000ppm fluoride). The application
of fluoride varnish or silver diamine fluoride in the dental
practice is also recommended for the treatment of root caries.
However, it should be noted that silver diamine fluoride can
cause irreversible black staining of the freated surfaces.

Notably, for certain lesions, restorative care will be
required. The following section deals with strategies to
restore such lesions and discusses different material options
for this indication.

Challenges during restorative care

Root caries lesions not only differ pathogenetically but also
morphologically from coronal caries, as discussed. Hence,
fraditional restorative treatment concepts for the management
of coronal caries are less effective or sometimes not feasible
at all for roof caries.
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Fig. 2: Despite their excellent properties, placement
of resin-based composites is technically more
demanding (image courtesy Professor B Van
Meerbeek)

Root caries lesions can be located in hard-to-reach areas,
such as interproximal spaces, which may require sacrificing
a significant amount of healthy tooth structure during
restoration.

Restorations of root caries lesions often have poorer
durability compared to coronal restorations due fo the
discussed challenges.

Moreover, freafing older patients, who are the main risk
group, offen presents challenges, too. Many patients in this
group are not fully capable of receiving treatment. Mobility
limitations, especially in dependent patients, may require
them to be cared for outside the dental practice.

The use of devices and materials available in the dental
practice is therefore greatly restricted when treating these
patients. .

Materials to restore root caries lesions

For restoring root lesions, various material categories are
available:

* Resin-based composite materials

» Conventional glass ionomers and their latest generation,
the glass hybrids

* Materials combining the properties of both material

Fig. 3a: A cervical lesion is restored with a glass hybrid. Place-
ment of Equia Forte HT

Fig. 3c: The finished restoration (image courtesy J Tapia Guadix)

classes, like resin-modified glass ionomers.

Micro- and nano-hybrid resin composites have excellent
physical properties, such as high stability against abrasion
and erosion, a high flexural sftrength, polishability and
aesthetics. Moreover, these materials can be placed
adhesively, allowing for minimal invasive dentfistry.

Notably, the placement of resin composites requires strict
moisture control — which is usually hard to achieve for root
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caries lesions — and involves various steps like acid efching
and adhesive placement.

Inrecent years, simplification of these application steps has
been one focus of manufacturers, for example by combining
the etching and the adhesive steps, but nevertheless, their
placement - especially in equigingival or subgingival
situations — remains technically demanding (Figure 2).

While only recent generations of glass ionomers (Gl)
are increasingly applied to restore load-bearing cavities,
this material class has always been a valid alternative for
cervical lesions (as abrasion and loading challenges are
more limited here than occlusal-proximally).

Particularly resin-modified glass ionomers have shown
high survival in cervical lesions (it should be noted that in
many studies these were non-carious lesions).

The latest generation, the so-called glass hybrids (Figure
3), claim to come with high abrasion and erosion stability
and improved flexural strength. This has been achieved
by alterations in the chemical composition of the material,
mainly the infroduction of an additional, smaller glass phase
and longer acrylic acid chains. Due to an additional coating
step with a nano-resin, the glass surface is fransformed into a
smoother and aesthetically pleasing surface.

In a range of laboratory studies, it has been confirmed
that glass hybrids do come with significantly superior
properties compared with their predecessors, while refaining
the advantages, namely the ease of placement and their
bioactivity, particularly the release of fluoride — which is
relevant for root caries lesions o protect against secondary
caries.

A range of studies have demonstrated that Gl reduce
caries risk on the restoration margins with a distance up fo
300um. Moreover, an acid-resistant intermediate zone,
consisting of dissolved calcium from tooth tissue and fluoride
from the material, is likely to increase the resistance against
secondary lesions {Tonprasong ef al, 2022).

Clinical Evidence

There is limited evidence on root lesion restorations — with
comparative data especially scarce. Most studies indicate
that, except for anatomical form and colour match — where
glass ionomers may show higher rate of complications - and
for secondary lesions — where composites may show higher
risk, the risk of failure is similar between glass ionomers and
composites. Generally, the risk of restoration failure is relatively
high for this indication. Moreover, caries risk has been found
as a modifier of failure likelihood, with composites showing
more frequent failures, mainly secondary caries, in high-risk

Fig. 4a: In randomised controlled clinical trials, glass hybrids
show promising outcomes for the restoration of cervical lesions.
Cervical lesion prior to treatment

Fig. 4c: Same restoration after six and a half years (image cour-
tesy Professor M Basso)

individuals {Meyer-lueckel, Machiulskiene and Giacaman,
2019; Tonprasong et al, 2022; Pilcher et al, 2023).

For glass hybrids, the only data available are randomised
frials comparing this material against resin composites in
non-carious lesions (Figure 4).

The most interesfing study for root caries is one comparing
a glass hybrid (Equia Forte, GC) and resin composite
restorations (Filtek Supreme XTE, 3M) for managing sclerofic
non-carious cervical lesions in 88 patients middle-aged and
older patients aged 50 to 70 years (Schwendicke et al,
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2021). Over 36 months, the survival, quality and costs of
92 restorations, placed without any mechanical preparation
(which eventually resulted in high annual failure rates for both
groups), were evaluated. Resforation quality was assessed
after one, 18 and 36 months using FDl-criteria. Costs
were evaluated using a so-called micro-costing approach
(accounting for the time used for placing the material) and,
during follow-up, fee items of the statutory insurance in
Germany. After 36 months, 17 glass hybrids and 19 resin
composites showed total retention loss, five glass hybrids
were partially lost. Costs were lower for glass hybrids, both

complications that root lesions typically bring about, glass
hybrids may be an excellent alterative for their restoration.
Nevertheless, more clinical evidence is necessary on the
treatment of root caries lesions.

For the future, more focus is expected on prevention,
non-invasive treatments, and bioactive materials such as
silver dotation and modification with silver diamine fluoride.
However, for the latter, clinical data is largely absent thus far.
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Considering  their improved biomechanical properties,
cost-effectiveness and more forgiving nature given the

ursula@moderndentistrymedia.com

This article appeared in Clinical Dentistry and has been reprinted
with permission. Schwendicke F. (2024) Root caries : challenges
and recommendations. Clinical Dentistry 4(3): 74-77

(Y cuinTesseNCE PuBLISHING
Marko Jakovac

Protocol: Standardisation in Fixed
Prosthodontics

First Edition 2024

Fixed prosthodontic therapy is one of the most demanding disciplines in dentistry. This avenue is usually
pursued only after other options have been exhausted, offen when teeth are missing or show reduced
durability, or in the presence of conditions that cannot be treated conservatively. Enhance your expertise
with this comprehensive text that presents the key steps to success at every stage of therapy: planning,
execution, manufacturing, and finalization. Discover the importance of meticulous treatment planning to
meet patients’ short- and long-term requirements; learn key principles and techniques for effective and
minimally invasive tooth preparation; avoid mistakes caused by performing procedures without proper
guidance; embrace the latest techniques and technologies for creating high-quality prosthetic restorations;
explore the intricacies of cementation for optimal adhesion and retention; and learn how to strategize
to maintain restoration success and oral health. Whether you are an experienced clinician or a dental
professional seeking to expand your practice, the protocol-driven approach advocated in this text will
equip you to achieve consistent and exceptional results with fixed prosthodontic therapy.

Co-authors: Dragan Stolica ¢ Nino Marcutti * Michele Temperani ¢ Domagoj Vrazi¢ ¢ Damir Snjari¢ * Iva Kutle3a Orosi ¢ Sanda Radovié

Contents
Planning

Initial examination and communication

Pre-prosthetic treatment
Prosthefic treatment planning
Mock-up

Execution
Tooth preparation
Impression taking
Bite registration
Additional information
In-office provisionals

Hardcover; 732 pages, 1200 illus; Stock No.: 23991; ISBN 978-1-78698-117-2

Interocclusal relation transfer

Manufacturing RééO0,00
i;ﬁmors now R5940,00(excl VAT)

Laboratory provisionals

Finalisation
Ana|ogue |oborolory finalisation and try-in
Digital laboratory finalisation and try-in
Cementation
Maintenance

ivodent

Order now: orders@ivodent.co.za

INTERNATIONAL DENTISTRY — AFRICAN EDITION VOL.14, NO. 3 JUNE/JULY 2024 37




