Posterior fillings with bulk-fill composites
after indirect pulp capping

from Dr. Tomislav Skrinjaric

Introduction Records and diagnosis

¢ Clinical and instrumental records.

° Summary.
In the case described below, we illustrate the replace-
ment of a temporary glass-ionomer filling with a bulk-
fill composite material (x-tra fil, VOCO) on tooth 47.
The temporary glass-ionomer filling (lonostar Plus,
VOCO) had been previously applied directly after indi-
rect pulp capping with Calcimol LC (VOCO) and lining
with a glass ionomer composite base (lonoseal, VOCO).
X-tra fil made the treatment procedure easy, helped
save considerable time, and improved aesthetics and
function.

Case description

Case history

¢ Reason for dental consultation.
A 21-year-old female patient presented at our School
of Dentistry with recurrent pain in the right lower jaw.
She complained about an old filling in that area.

* Medical and Dental history.
Her general history was not significant for any medi-
cal condition.The patient presented with a recent dental
history of recurrent pain in the posterior area of the
right mandible. She reported that, in the past, she had
never experienced pains in this area.

e Patient’s expectations.
The patient wanted “to get a better aesthetic solution
than the temporary filling | already have”.

The extraoral and intraoral examinations did not reveal
any abnormality. The radiological exam showed a radio-
transparency under a filling on tooth 47 as a possible
extensive carious lesion, which reached the roof of the
pulp chamber. However, the pulp vitality test on tooth
47 with CO, cold spray was still positive.

Diagnosis.
Extensive undermining carious lesion on tooth 47.

Therapy

* Treatment plan.

With the aim of preserving the tooth vitality, the authors
preferred to follow a conservative approach: the deeper
the decay, the more layers of protection are required
under the final filling.

The first stage consisted of removing the caries pro-
funda and performing an Indirect Pulp Capping (IPC)
with a calcium hydroxide preparation. IPC was followed
by sealing and temporary filling with glass-ionomer
materials. This serves to arrest the caries, protect the
pulp and support the formation of tertiary dentine.

The temporary filling should stay in place for at least

4 — 8 weeks. The authors considered endodontic solu-
tions only as an alternative option, i.e. in case of failure
of the conservative treatment.

Timeline along the treatment steps.
Sequentially, we performed the following:

Stage 1 aimed to preserve the tooth vitality.

— Buccal infiltration anaesthesia and Inferior Alveolar
Nerve Block (IANB) in the area under 47;

— Removal of caries from tooth 47;
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— Indirect pulp capping with calcium hydroxide
(Calcimol LC, VOCO);

— Application of a glass-ionomer composite liner
(lonoseal, VOCO);

— Application of a temporary large glass-ionomer filling
(lonostar Plus, VOCO);

— Monitoring for 4 — 8 weeks to prompt recognition of
possible signs of failure.

Stage 2 aimed to apply a direct adhesive restoration to

tooth 47.

— Isolation with a rubber dam to achieve a dry working
field as a requirement for the long-term success of
the adhesive fixation of the direct restoration;

— Removal of the temporary glass-ionomer filling
applied 8 weeks earlier;

— Application of a DC universal bonding system
(Futurabond U, VOCO);

— Application of a LC bulk-fill composite for posterior
teeth (x-tra fil, VOCO);

— Finishing and polishing of the filling of tooth 47.

Results

e Stage 2: Before vs. after comparison.
There was a clear, objective improvement of aesthetics
and function, thanks to the replacement of the insuf-
ficient temporary filling placed earlier with a definitive
bulk-composite filling.

Discussion

* Rationale behind this treatment.

The therapeutic objectives were the avoidance of root
canal therapy, which would have had a negative impact
on the entire treatment period, on the long-term preser-
vation of tooth 47. In fact, endodontic therapies may
result in failure, subsequent retreatment or tooth
extraction, and more expensive indirect restorations.
The decision for indirect pulp capping was made
through our expertise in paediatric dentistry and the
fact that dental caries is the most common oral health
concern among young people. To maintain arch integ-
rity during childhood, for example, it is essential to
maintain vital deciduous teeth in the dental arches,
which also preserves the physiological apex formation
(apexogenesis) of the permanent teeth underneath,
including their future eruption and alignment. Treating
deep carious lesions may require the administration of
local anaesthesia, which proves to be a major chal-
lenge, especially in very young patients. Therefore, in
paediatric dentistry, an early conservative approach to
carious lesions is always a first choice, rather than inva-
sive procedures. To this end, IPC of primary teeth with
caries profunda is a minimally invasive approach based
on the application of a therapeutic preparation on the
affected dentin, which protects the pulp, thereby
preserving its vitality. IPC proves to be less time-
consuming, less tedious, and does not require local
anaesthesia.

Practically, indirect pulp capping takes advantage of
the regenerative potential of a vital tooth. Therefore,
indirect capping to maintain the vitality of the tooth is
the first choice compared to endodontic treatment. The
new paradigm of IPC aims, in fact, for the intentional
preservation of contaminated dentine to always avoid
pulp exposure. In contrast to earlier approaches, this
promotes dentine regeneration ™!, while most of bac-
teria are eliminated. The materials used here for indi-
rect pulp capping have an alkaline pH and biocompat-
ible properties. This induces dentine remineralisation
in the pulp and thus to a beneficial clinical effect on
the pulp. When performing indirect pulp capping to
treat deep caries, the clinician must take into account
the incomplete removal of dentine, as the target here
is to keep a minimal thickness of residual dentine in
place. The effects of indirect pulp capping materials
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help prevent the need for a re-entry procedure weeks
later for removal of the residual caries, with further
excavation steps. Hence, the caries progression is
arrested with the simple reduction in the number of
bacteria.

Indirect pulp capping is recommended for both per-
manent or deciduous teeth with no signs or symptoms
of pulp deterioration. The deepest layer of carious
dentine in tooth 47 as described in this paper was
intentionally covered with a biocompatible material
which correlates with high tooth survival rate 2,

Good insulation between a cavity wall and the restora-
tion reduces the risk of a clinically detectable passage
of biological, chemical or physical stressors such as
microorganisms, fluids, molecules, ions or variation in
temperature. In case of deep cavities, it is specifically
indicated that a base is applied under the filling if you
want to protect the pulp and achieve an effective bac-
teria-tight filling. To this end, the application of a
thick layer of a resin-modified glass-ionomer material
(lonoseal, VOCO), i.e. a glass-ionomer composite used
as a base that also served as a seal to protect against
micro-leakage from the oral environment -5 is well
appropriate.

For the sake of completeness, it must be borne in mind
that indirect pulp capping of deciduous teeth is intend-
ed to avoid pulpectomy and preserve the vitality. !

Hence, an ideal pulp capping agent must be able to
eliminate bacteria and stimulate the formation of repar-
ative dentine, thus preserving pulp vitality. It also needs
to be sterile and radiopaque, and provide a seal against
bacteria. 7

In primary molars with dentine contaminated by deep
caries approaching the pulp, studies have shown that
after clinical and radiographic comparison there is no
significant difference in overall success rates between
calcium hydroxide used for indirect pulp treatments
and a mixture of antibiotics to achieve sterilisation of
the affected dentine. @

Although calcium hydroxide cements have been the
gold standard for decades, some new dental materials
have revolutionised the indirect pulp therapy of teeth.

Recently, Mineral Trioxide Aggregate (MTA) and bio-
active ceramics such as Biodentine (Septodont) have
become prominent on the market.

MTA is a calcium silicate cement introduced by the
endodontics expert Mahmoud Torabinejad: in compari-
son with calcium hydroxide, MTA reduces the pulp
inflammation and promotes the early formation of a
hard tissue barrier. ™

In a study carried out by Farsi et al. in 2006, the clini-
cal and radiographic success rate of MTA was found to
be 93 % at 24 months of follow-up. 119

In a randomised control trial by Mathur et al., it was
possible to compare different products for indirect
pulp capping after testing them on 109 permanent
teeth in 94 children aged 7 — 12 years. The teeth

were treated using MTA, GIC (type VII), and calcium
hydroxide (setting paste). As per clinical and radio-
graphic guidelines developed by the American Academy
of Pediatric Dentistry, the success rate for an IPC with
MTA was 100 %, 97 % for the GIC group, and 93.5 %
for the calcium hydroxide group. Hence, these three
materials were found to be equally suitable as an agent
for indirect pulp capping. !

The tricalcium silicate-based dental bioceramic
“Biodentine” is a new calcium silicate cement devel-
oped by Septodont in order to improve the handling
properties of MTA and shorten its setting time, among
other purposes. 12

Rangel et al. in 2017 compared this dentine substi-
tute with calcium hydroxide on 160 primary teeth and
achieved combined clinical and radiographic success
rates of 98.3 % and 95 %, respectively. In the
Biodentine group, one tooth was associated with spon-
taneous pain, mobility, swelling, abscess, furcal radio
lucency, and root resorption. In the calcium hydroxide
group, 3 teeth failed for the same reasons. All failures
were observed at 6 — 12-months follow-up. 12

Indications of the VOCO-Products used.

lonoseal is a resin-modified glass-ionomer material and
as such, it has higher cohesive strength than conven
tional glass-ionomer cements, thus reducing the risk of
microleakage (space) between the cavity wall and the
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filling material applied to it and so prevent secondary

decay. Since, in the present case, the tooth was deeply

damaged by caries profunda, we also needed:

— a universal bonding system that repairs with no addi-
tional primer and is indicated for hypersensitive teeth
and protective varnishing (Futurabond U);

— a final filling in the shortest possible time
(hence: x-tra fil)

e Special advantages of the VOCO-Products used. Tomislav Skrinjaric,
The “SingleDose” blister makes it easy, hygienic and DDS, Paediatric dentist, Assistant Professor
quick to apply the adhesive in only one layer and, at Elia Paljetak,
the same time, it prevents solvent evaporation as occurs DDS, Paediatric dentist
with bottle delivery systems. The quick and easy appli-
cation of the composite filling material with its remark- University of Zagreb, School of Dental Medicine,
able chameleon effect was a crucial advantage that led Department of Paediatric and Preventive Dentistry,
to our choices. Zagreb, Croatia

Contact: tomislav.skrinjaric@gmail.com
Conclusion

¢ Patient satisfaction.
The patient was very pleased with treatment and
aesthetics.

¢ Reasons for the results.
Besides its superior physical properties, x-tra fil
bulk composite features excellent workability and,
in this patient with the universal shade, showed a
perfect chameleon effect. The application of the
material convinced the authors and fulfilled all
requirements.

* Take-home message.
Currently, we are in need of higher standards of
disinfection than ever; hence, the SingleDose
delivery system that characterises the adhesive
Futurabond U (and further VOCO-products) is
highly convenient in these times of pandemic, as
it ensures sterile conditions, efficiency, and the
highest value for money.
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Clinical case

i

occlusal (b) views: Insufficient glass ionomer filling, tooth 47.

Fig. 02: Removal of the defective glass ionomer filling. Fig. 03: After removal of the old temporary dental filling, you
can observe the previous cavity lining for pulp protection with
Calcimol LC and lonoseal (VOCO). A rubber dam for a dry working
field is now recommended due to the adhesive approach.

Fig. O4: Hold the SingleDose blister between thumb and forefinger Fig. 05: Put the enclosed Single Tim applicator in the centre of the
and, by pressing on the area marked “press here”, the liquid con- coloured circle in order to pierce through the film of the mixing and
tained in the blister flows into the mixing and dispensing chamber. dispensing chamber. By stirring thoroughly with the applicator, create a

homogeneous, streak-free mixture of the two liquids.
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Fig. 06: Apply the adhesive homogeneously to all cavity surfaces and Fig. 07: Dry off the adhesive layer with dry, oil-free air for at least
rub in for 20 seconds using the SingleTim. 5 seconds in order to remove any solvent.

Fig. 08: Cure the adhesive layer for 10 seconds using a commercially Fig. 09: Taking the light-curing material for the posterior bulk filling
available polymerisation device (LED or halogen light with an output (4 mm) off the rotary syringe.
of > 500 mW / cm?).

o

Fig. 10: The light-curing posterior bulk-fill material (4 mm) x-tra fil. Fig. 11: The cavity will be filled with x-tra fil in universal shade by
using the incremental technique.
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Fig. 12: Polymerise each increment for 10 seconds.

Fig. 14: Finishing of the composite filling. Fig. 15: Polishing of the composite filling.

Fig. 16: Final result: Finished restoration with x-tra fil, tooth 47.
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