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Abstract

Fracture of anterior teeth due to trauma is the most frequent type of injury affecting permanent dentition. Despite
the availability of a wide range of restorative materials, none could match the properties of natural tooth structure like
translucency, wear resistance, and color stability. Hence fragment re-attachment is an excellent method of restoring
fractured teeth. When the fractured fragment of the patient’s tooth is not available, segment of an extracted tooth
from tooth bank can be used as an alternative. In this case study, tooth #11 revealing Ellis’ Class II fracture was
restored by fragment re-attachment method using an extracted tooth. Extracted tooth of matching shade was
selected from the tooth bank, cut in accordance with the fractured portion, and attached using composite resin. At 1
year follow up, the restoration revealed good aesthetic, functional and psychosocial results, justifying the use of this
technique to achieve the morpho-functional recovery of extensively damaged teeth.
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Introduction
Fracture of anterior teeth by trauma is the most frequent type of

injury affecting the permanent dentition, especially in children
between 9 and 11 years of age. The most frequently affected teeth are
the maxillary central incisors owing to their anterior position and
protrusion caused by eruptive process [1].

During the last century, clinicians utilized a variety of procedures
(eg., pin retained resin, orthodontic bands, modified three-quarter
crown, full coverage gold with bonded porcelain, porcelain jacket
crown, porcelain bonded crown and porcelain inlays) for the
restoration of fractured crown [2]. Chosack and Eidelman, in 1964,
proposed the restoration of fractured crown by reattachment using the
dental fragment [3].

Restoration using natural tooth fragment is known as “Biological
Restoration”. The expression “biological restoration” was coined in
1991 by Santos and Bianchi [4]. When the fractured fragment of the
patient’s own tooth is reattached, it is referred to as autogenous
bonding [5] while homogenous bonding refers to the use of extracted
teeth to prepare crowns or posts [6].

This technique offers several advantages over other techniques used
for restoring fractured teeth. It is a conservative and an immediate
restorative procedure. It provides total aesthetic recovery because of
the natural tooth contour, color, translucency, and surface texture
provided by the reattached fragment [7]. It also provides color stability
over time and the rate of wear is similar to other natural teeth [8].

Moreover, trauma to oral structures like teeth poses a great
psychological impact on the minds of patients and reattaching
patients' own fragment may reduce this impact [9]. The clinical
procedure is safe and simple; therefore, requiring less chairside time,
which might reduce the cost of the treatment [7]. Thus, reattachment
can be a line of treatment for crown root fracture cases.

When the patient doesn’t present with the fractured fragment or its
use is not recommended, donated extracted teeth (homogenous
bonding) can be used for re-attachment procedure [6]. Following case
report presents the management of crown fracture using homogenous
bonding technique.

Case Presentation
A 25 year old male patient reported to the Dental department of Sir

Sunderlal Hospital, BHU, with the chief complaint of broken upper
front tooth due to history of trauma 6 months back. The clinical and
radiographic examination revealed an Ellis’ Class II fracture in relation
to tooth# 11 (Figure 1). Tooth #11 was vital on vitality test.

Figure 1: a) Pre-operative IOPA radiograph of fractured tooth #11,
b,c) Pre-operative photograph of fractured tooth#11 labially and
palatally

As tooth was vital restoration by aesthetic restorative material was
planned. Composite restoration is the choice of treatment for the
patient but in this patient we tried biological restoration as an
alternative. The patient did not have the fractured fragment of the
tooth homogenous bonding was planned for restoring the fractured
tooth.

Before treatment procedure ethical clearance was taken from the
Ethical committee, Faculty of medicine, IMS, BHU. The treatment
plan was explained to the patient and the consent was taken. Selective
grinding of sharp edges of the fractured tooth was done and its shade
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was determined using a shade guide. Impressions of maxillary and
mandibular arch of the patient were made with silicon impression
material and poured with dental stone for fabricating casts required
for restoration adjustment. Single rooted tooth of shape and size
similar to damaged tooth were selected from toothbank for
restoration. The extracted donated tooth was scaled, soft tissue tags
and periodontal remnant removed before the tooth was stored in the
tooth bank. Colour matching of the damaged tooth is done with the
homogeneous tooth, sterilized by immersing in 0.9 N NaOH for 2
hours and then autoclaving at 121°C for 15 minutes.

Mesiodistal, cervico-occlusal and buccolingual dimensions of the
tooth were measured using a compass. Articulating paper was then
used to demarcate the areas that needed further adjustments. Coronal
part of the donor tooth was cut with diamond disk according to the
shape and size of fractured tooth. Adjustments were done on the cut
fragment and re-evaluated using the maxillary cast on articulator.
Fragment was intentionally kept a little larger than the required size to
provide for the final adjustments needed to be done inside patient’s
mouth (Figure 2).

Figure 2: a) Selection of extracted tooth from tooth bank by shade
matching, b) Silicon impression of fractured tooth, c) Cast of
fractured tooth, d) Adjustment of segment on cast

Figure 3: a) Post-operative photograph of patient after
reattachment, b) Post-operative IOPA radiograph of tooth #11

After final adjustment, acid etching of the cut tooth fragment as
well as the remaining fractured tooth was carried out for 15 seconds
using 37% phosphoric acid. Bonding agent (XP Bond-Universal Total-

etch Adhesive, Dentsply) was subsequently applied, and the fragment
was attached to the fractured tooth using a thin layer of resin (Tetric-
N-Flow, Ivoclar Vivadent), applied on the margins of the fractured
tooth and the adjusted tooth fragment, as an adhesive. The fragment
was held in its proper position and the adhesive resin was light cured
from both sides for 20 seconds. Thereafter, finishing and polishing was
performed using diamond burs and sandpaper disks of different
granulations (Figure 3).

Patient was kept on follow up and a 1 year follow up revealed good
aesthetics, function and retention of the restoration (Figure 4)

Figure 4: One year follow up photograph of patient

Discussion
Biological restoration provides an excellent mode of restoring

fractured teeth. Tooth banks, providing donor teeth for biological
restorations, are non-profit institutions generally integrated into
teaching or research institutions. The donated teeth are sorted and
stored in distilled water under refrigeration [10]. Before manipulation,
the teeth are properly cleaned, stored, and sterilized by soaking in
sodium hydroxide (NaOH), 0.09 N or 0.9 N, for 2 hours plus autoclave
at 121°C for 1 hour (gravity displacement sterilizer) ensuring all
biosecurity standards [6,11].

Farik et al. [12] showed that most fifth-generation dentin bonding
adhesives with an unfilled resin increase the fracture resistance of re-
attached coronal fragments with the tooth remnant. Hence in this case
we have used 5th generation bonding agent XP Bond (Dentsply) for
reattachment procedure. Biological restorations not only mimic the
missing part of the oral structures, but are also biofunctional having
similar modulus of elasticity with fractured tooth [13]. The length of
each appointment is significantly reduced because the fractured
fragment from natural teeth are prepared and adjusted beforehand.
Chair side time for bonding procedure of fragment is relatively short,
which is a merit [6,13-15]. Resin composite restorations do not present
these advantages and can allow staining and plaque formation on their
surfaces.

Disadvantages of the biological restoration technique include the
difficulty in obtaining teeth with the required coronal dimensions and
characteristics, problems inherent to indirect restorations and
matching fragment color with that of fractured tooth. Also, having
fragments from other people’s teeth in their mouth is not a pleasant
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idea for some patients and many of them refuse to receive this
treatment [6]. Presently, secure methods of sterilization and storage
are available to ensure safety in using teeth or tooth fragments coming
from tooth banks [6,16].

Conclusion
It is not the equipment, but the dentist who makes the difference.

The technique for biological restoration is simple, less time
consuming, allows the preservation of sound tooth structure and
provides natural look compared to composite resins and stainless steel
crowns, especially regarding translucency. It offers excellent esthetic,
functional and psychosocial results, which justify the use of this
technique to achieve the morpho-functional recovery of extensively
damaged teeth. Biological restoration serves as an effective treatment
alternative in restorative dentistry as it fulfills all three FDI criteria for
evaluation of restoration, i.e., aesthetic, functional and biological
aspects.
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