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Abstract - This article reports a case of preserving pulp vitality combined with aesthetics and functional reconstruc-
tion of an immature permanent molar extensively destroyed because of a carious lesion. After a pulpotomy using
calcium hydroxide, the tooth crown was restored by bonding a dental fragment obtained from an extracted tooth
Jfrom another individual. Aspects of diagnosis and treatment that directly affect the prognosis of the techniques are-
discussed. Radiographic and clinical follow-up for two years showed complete root development and a very satisfac-

tory restoration with regard to aesthetics and function.
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INTRODUCTION

The choice of treatment to be instituted for extensive
carious lesions is determined, among other factors, by
the maturity level of the permanent tooth '. In teeth with
incomplete root formation, and that will not require intra-
radicular retention, the vitality of the remaining pulp tissue
should be preserved whenever possible, allowing further
root development with complete apical closure 2. One of
the conservative therapies of choice is pulpotomy, which
involves removal of the coronal pulp tissue and applying
a protective and bioactive material directly over the dental
pulp. This procedure induces the formation of a dentin
barrier that when protected by a final restoration might
prevent any subsequent penetration of bacteria and their
by-products which could lead to irreversible damage to
the pulp"?.

The restoration of the tooth after pulp therapy can be per-
formed with aesthetic materials, such as composite resin
and porcelain. Another option is the fragment reattachment
obtained from extracted natural teeth, described sometimes
as “biological restoration” or “homogeneous bonding”.
This represents an alternative technique that uses adhe-
sive capabilities of materials in combination with strategic
placement of parts of duly donated and sterile extracted
human permanent teeth “°. In 1991, Santos and Bianchi *
were the first to describe the bonding of tooth fragments
in posterior teeth as an adequate alternative technique to
conventional methods of restorative dentistry.

The technique has been used primarily in anterior fractured
teeth showing good clinical performance and an excel-
lent success rate 7#. It is a low-cost procedure that allows
preservation of the inherent properties of the tooth such as
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surface smoothness and brightness, anatomic contouring,
colour match, and physiologic wear *!°. The aim of this
report is to describe a case of pulpotomy and biological
restoration in posterior permanent teeth with incomplete
root formation.

CLINICAL CASE

Diagnosis and pulp therapy

A 14 year-old patient appeared at the Dentistry Clinic at
Federal University of Vales do Jequitinhonha e Mucuri
(UFVJM) - Diamantina/Brazil, complaining of pain in-
duced by thermal stimuli on the lower right second molar
- 47. Clinical examination revealed an extensive carious
lesion involving the occlusal, lingual, and mesial dental
surfaces (Figure 1A). Involvement of the coronal pulp,
mild thickening of the lamina dura, and incomplete apex
formation was observed radiographically (Figure 1B).

Considering the clinical and radiographic findings, the
treatment recommended was pulpotomy and a coronal res-
toration made from a fragment obtained from an extracted
tooth and bonded to the existing coronal tooth structure.

The carious tissue and the roof of the pulp chamber were
completely removed under rubber dam. The coronal pulp,
was removed with sharp curettes and after haemostasis, the
pulp chamber floor was capped with calcium hydroxide/
saline paste and the cavity was sealed with zinc oxide/
eugenol cement (IRM).

After 45 days, the patient did not report any pain symptoms
and the tooth responded positively to thermal pulp sensitiv-
ity testing. After anaesthesia and rubber dam placement,
the temporary sealing was removed, and, with the help of
a clinical probe, the formation of a hard tissue barrier was
verified blocking the entrance of the root canals (Figure 2
A and B). Radiographic examination revealed restoration
of the lamina dura (Figure 2 C). The barrier was protected
with a thin layer of calcium hydroxide cement (Hydro-C)
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Figure 2. Pulp therapy follow-up.A and B — Dentin barrier bloking entrance of root canals; C- Radio-
graphic aspect after 45 days.

Figure 3. Cavity preparation, molding and obtaining the fragment.A-Tooth prepared; B- Posterior region
mold with addotion-type silicone; C- Plaster model; D, E and F- Selection of tooth with ideal characteristics.

Figure 4. Laboratory phase of fragment adaptation. A- Fragment suitable adapted; B- Occlusal adjust-
ments of the re-adapted fragment; C- Fragment ready for cementation.
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and the crown tooth was morphologically reconstructed
with resin-reinforced glass ionomer (Vitremer).

Technique and restorative material choice and
ethical aspects

The patient and legal guardian were informed about the
need to restore the tooth permanently and about the tech-
niques and materials available, among them the use of a
dental fragment obtained from properly donated extracted
teeth (Biological Restoration). When restoration is made
with a porcelain prosthesis, the patient need to pay for
the cost of laboratory, once it is outsourced and not at
the university. Considering good aesthetic and functional
outcome obtained with natural fragment reattachment and
that there is no cost to the patient, we opted for this tech-
nique. Both the patient and his legal guardian were also
informed about the ethical principles and tooth sterilization
and a written consent was obtained.

Cavity preparation, moulding and obtaining the
fragment

The cavity preparation was performed using diamond burs
on the occlusal and buccal surfaces restricted to the region
affected by caries (Figure 3A). At the same appointment,
impressions of upper and lower dental arches were taken
for study casts which were mounted (Figure 3 B and C)
on a semi-adjustable articulator. An acrylic resin provision-
ary restoration was made. An extracted third molar with
suitable colour and size compatible with the tooth to be
restored was selected (Figure 3 D, E and F) and autoclaved
at 121° C for 15 minutes. Using a diamond disk, the root
was separated from the coronal fragment, which was
adjusted with diamond drills at high speed under water
coolant until a suitable cavity adaptation was achieved
(Figure 4A). Subsequently, the fragment was re-adapted
with composite resin in the model to achieve better clinical
adaptation and, occlusal adjustments were made to facili-
tate fitting clinically (Figure 4 B and O).

Cementation and follow-up

At the subsequent appointment, following rubber dam
placement, the tooth was cleaned and dried to facilitate
the cementing procedure. Both tooth and fragment were
etched with 37% phosphoric acid for 30 seconds, then
washed and dried (Figure 5 A, B and C), and an adhesive
system (Adper Single BOND2) was applied to the cavity
and the fragment and polymerized for 20s (Figure 5 D and
E). The fragment was coated with an autopolymerising
resin cement (C&B Cement) and placed in position until
the cement was set. The excess cement was trimmed and
the rubber dam removed. The occlusion was evaluated and
adjusted with burs to avoid excessive occlusal force on the
restoration (Figure 5 F, G and H). A periapical radiographic
was taken immediately after completion of the procedure.

The patient received instructions regarding oral hygiene
and the need for periodic evaluation. Follow-up was ac-
complished with pulp sensitivity testing and both clinical
and radiological examinations. After one year, periapical
radiological examination revealed complete root formation
and there was a positive response to a sensitivity test by
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cold (Endo-Ice; The Hygienic Corporation, Akron, OH,
USA). Two years after fragment placement the colour and
adaptation had been retained but a carious lesion was
observed in the occlusal fissure. The carious tissue was
removed and the cavity was restored with composite resin.
The remaining pits and fissures were sealed (Figure 6 A-D).

DISCUSSION

This case report describes the pulpotomy and biological
restoration as techniques for maintaining the pulp vital-
ity and appearance and function recovery of a molar
extensively destroyed by caries. One year after conserva-
tive pulp therapy with calcium hydroxide, complete root
development was observed. The rich blood supply and
immune defence capacity increase resistance to bacterial
infection coming from decay progression or pulp exposure
of teeth with open apex, allowing root development to be
continued 2 Calcium hydroxide, in addition of having a
low cost, has a long history as an effective pulp capping
agent in pulpotomized teeth by reason of its ability to
induce mineralized barrier formation > detected in this
case through visual inspection and probing. More recently,
Mineral Trioxide Aggregate (MTA) has become an alterna-
tive material currently used in vital pulp procedures. MTA
has demonstrated superior long-term sealing ability and
stimulates a higher quality and greater amount of repara-
tive dentin"!*. Despite the high success rate in comparison
to traditional material of calcium hydroxide, using MTA as
pulpotomy agent is expensive, and may represent a limita-
tion for its routine use.

Biological restoration was the restorative technique cho-
sen for this clinical case as it presents excellent aesthetic
and functional outcomes " . An advantage of using tooth
fragments is the enamel’s natural surface translucency and
smoothness in addition to physiological wear. Moreover,
a smaller amount of sound tooth structure is needed for
cavity preparation and fragment reattachment and the bio-
logical restoration gives the patient the feeling of having
a sound tooth '°. In this case, the patient reported being
very satisfied with the restorative treatment performed.
However, the technique has limitations, such as difficulty
related to the selection of teeth with colour and coronal
dimensions similar to the tooth to be restored. In most
cases, molar teeth present extensive carious lesion, thus
preventing its use in obtaining fragments for restorative
purpose. In such circumstances, an extracted third molar
with required characteristics or teeth extracted due to peri-
odontal disease can be used. In this case, the extracted
teeth used in restorative techniques were obtained from
the UFVJM surgery clinic, where patients donate their
teeth and sign consent for their use. The ideal situation
that could minimize these limitations would be to acquire
human extracted teeth from Teeth Banks, which are non-
profit institutions that store and provide teeth for didactic,
clinical, and scientific use 7.

As in any indirect restoration, the laboratory phase of
obtaining and adapting the fragment is laborious and a
critical step for successful treatment. The tooth used in
this restoration was hydrated to minimise the possibility of
fracture during fragment cutting is large. Clinically, there
may be differences in colour and even a risk of impairing
the adhesion of the cement agent since the dehydrated
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Figure 5. Phases of fragment cementation.A, B and C-Acid conditioning of tooth and fragment.; D and
E- Adhesive system application F- Fragment cementation with self-cured resin cement; G- Occlusal adjust-
ment; H- Aspect immediately after fragment cementation.

Figure 6. Clinic and radiographic follow-up.A- Carious lesion in occlusal groove; B- Occlusal aspect after resto-
ration and sedling; C- Lingual view of cervical adaptation; D- Periapical radiographic dfter 2 years follow-up.

dentin does not provide a hybrid layer in an appropriate
manner'. The use of rubber dam to protect the operative
field should also be noted as it is a factor directly related
to the success of the cementing procedure ».

Compared to other materials used in indirect restora-
tions such as porcelain, biological restoration may repre-
sents an important alternative within low-income groups
8. The cost of dental materials in many cases exceeds the
ability of the dentist to charge or the patient to pay, once
indirect restorations are outsourced from a teaching en-
vironment *. There may be resistance by some patients
in accepting a tooth of another person in their mouth
°. Therefore, it is important to clarify for patient that tooth

158

EJPRD 1001-Alcantara.indd 158

fragments used in biological restoration are cleaned and
subjected to a rigorous process of autoclaving and there-
fore offer no risk of contamination ?'. In this case report,
after presenting the treatment option, at no time did the
patient or legal guardian show resistance to the technique.

For a predictable treatment prognosis, biological resto-
ration requires the cooperation and special care of the
patient. Oral hygiene should be reinforced, since the
restoration is subject to the development of the carious
process. In this case report, the patient received guidance
in oral hygiene and a follow-up appointment is made every
six months. After two years of follow-up, it was observed
that the restoration was performing well, but a carious le-
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sion had developed in the occlusal fissure. We believe that
sealing the pits and fissures immediately after cementation
of the fragment should be considered to reduce the risk
of caries development.

Despite the satisfactory results obtained in this case study
and other studies % 1° experimental and longitudinal stud-
ies are needed to verify long-term behaviour and the physi-
cal and mechanical properties of biological restoration.

The reported observations demonstrated that the recov-
ery of pulp tissue and function were achieved from the
combination of pulpotomy and biological restoration. This
case supports the hypothesis that biological restoration is
an alternative technique for restoring severely damaged
teeth, taking into account its limitations.
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