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ABSTRACT
PURPOSE: The aim of this study was to describe an experimental surgical technique to be used in the evaluation of bone grafts in
rabbits.
METHODS: The operative technique was performed in jaws, with external approach from the labial commissure to the last molar
tooth. An incision about 1cm extended forward to the alveolar ridge, followed by a exposing the cervical region of the alveolar bone
and dental elements was done. Thus, after extraction of first molar with forceps, the tooth socket left was filled with hydroxyapatite.
The bone gain was analyzed by histopathological studies.
RESULTS: The histological analyses indicated formed bone surrounding the biomaterial.
CONCLUSION: The experimental model using the tooth socket of the rabbit molar is a feasible procedure for studies of bone grafts.
Key words: Animal Experimentation. Dental Models. Rabbits.

RESUMO
OBJETIVO: Descrever uma técnica cirúrgica em coelhos para avaliação de enxertos ósseos.
MÉTODOS: A técnica operatória consiste numa incisão na topografia da comissura labial até o ultimo molar. Uma incisão de 1cm no
rebordo para expor o osso alveolar e a região cervical dos molares. Realizou-se a exodontia com fórceps e o alvéolo é preenchido com
hidroxiapatita. Após o tempo de cicatrização é realizada a avaliação histológica.
RESULTADOS: A análise histológica mostrou o novo osso formado rodeando biomaterial.
CONCLUSÃO: O modelo cirúrgico para avaliação de enxertos ósseos utilizando molares de coelhos se mostrou factível.
Descritores: Experimentação Animal. Modelos Dentários. Coelhos.

Introduction

The alveolar bone is modified both in quality and in
quantity after tooth extraction1. The healing process results in a
formation of trabecular bone and marrow due significant bone
loss, mainly on the walls and inside buccal and lingual/ palatine
regions 2.

Various materials are used to prevent such bone loss after
tooth extraction, for example: dental implants, physical barriers3,
and/ or bone grafts4.

A variety of bone grafts have been used in maxillofacial
surgery. Although a wide variety of bone grafts and implants have
been evaluated in various species of experimental animals, there
has been little consistency among investigators in the choice of an
appropriate animal model5-7. Some researchers are already using
tooth socket as a model including the use of dog, rat and rabbit
incisors for these studies8-12.

The authors describe a new experimental surgical
technique using the tooth socket of the rabbit molar useful in the
evaluation of bone grafts.
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Methods

This study was approved by the Ethics Committee for
Use of Laboratory Animals in Research of the Faculty of Medicine
of UFRJ, Protocol 076/09.
Pre and postoperatively, the animals were kept in individual cages
in a temperature-controlled environment with water ad libitum and
standardized feed.

For the development of the surgical procedure were used
six rabbits (Oryctolagus cuniculus) New Zealand, white, male,
weighing 2.5 kg to 3.0 kg with a mean age of ten months, operated
and maintained in the Center of Experimental Surgery, School of
Medicine, UFRJ.

We used intravenous general anesthesia with the
combination of benzodiazepines (5mg/kg) and 10% ketamine
(25mg/kg). The rabbits were anesthetized with lidocaine 1%, the
maximum dose of 9mg/Kg, with infiltration trunk to block the
inferior alveolar and the labial commissure.

The surgery was performed in the jaw with an external
approach incision, from the labial commissure to the last molar
tooth, by about 1cm in length (Figure 1), prior to the alveolar ridge.
Then the cervical region of the teeth was exposed, as well as the
alveolar bone (Figure 2). Thus, after extraction of first molar with
forceps, a bone store average of 3 mm (mesio-distal) X 3mm
(buccolingual) X 12mm (cervical-apical) was found, with the
average size of the walls buccal, lingual, and mesial distal with
approximately 1.5 mm (Figure 3). Subsequently, the bone graft
(biomaterial) was placed in the tooth socket with a Molt surgical
curette. In the present work the material chosen for the graft were
beads of hydroxyapatite (HA) (Figure 4). The wound closure was
done in layers with sutures of the mucosa, muscle and subcutaneous
tissue with polyglycolic acid 4-0 and the skin with 4-0
monofilament nylon.

Postoperative analgesia was performed using
intramuscular ketoprofen at a dose of 1mg/kg every 24 hours, and
enrofloxacin at a dose of 10 mg once daily for five days.

FIGURE 1 – Extraoral approach.with the skin incision.

FIGURE 2 – Exposure of the cervical region of teeth and alveolar
bone.

FIGURE 3 – Tooth socket of the first molar.

FIGURE 4 – Implantation of the bone graft in the tooth socket.
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Results

The former histological results showed a fibrous
connective tissue surrounding the biomaterial (HA) and a new bone
formation, sparse inflammatory infiltrate with few multinucleated
giant cells.

In all animals, during the tooth extraction there was no
root fracture and it was feasible a primary wound closure. It was
also not observed wound dehiscence, infection or loss of grafting
material.

Discussion

Relevant researches have been undertaken with the aim
of discussing the use of more appropriate materials for effective
repair of bone lesions in surgical animal model. One of the most
known surgical models is the critical bone defect, which means to
make bone impairment with the smallest dimensions that cannot
be repaired spontaneously during the lifetime of the animal9.
However, as most studies have limited duration it should be
considered as a critical repair of bone defects that do not suffer
during the research13. The healing of the alveoli is a well known
biological event and cannot be considered as a critical defect in
experimental studies.

Schmitz and Holliger6, in their experiments, described
some models of bone lesions in different sites such as the calvaria
and mandible without reporting the changes in the jaw bone of
rabbits9. Bone defects caused in the region of the mandible body
15 x 10mm in rabbits were used for studies of bone grafts with the
aid of fixing10,14. A surgical model with a bone store was proposed
to be used to evaluate bone graft without fixation and protection
using the alveoli of the molars of the rabbit.

Other researchers have used the rabbit incisor for their
studies of biomaterials. However, this roots have large curvature
and hampers their extraction9,10. The use of extra-oral access
decrease the surgical difficulty and the biomaterial can be used up
at four teeth sockets with similar proportions in the same animal
and resulting in less amount of animals required.

The dental alveolus is ideal for bone formation after a
tooth extraction, since all the relevant factors are present to maintain
immobilization and graft15. The surgical technique presented in
our study, molar extraction was feasible to manufacture a bone
store compatible with the same favorable factors described by
Becker.

During embryonic development, the jaw bone is the
second to be formed, whose origin is from the first gill arch, with
a background different from the other bones of the body16. The
fact of using bone grafts, allografts, xenografts and alloplastic
several bones as the tibia, femur and calvaria2,8-11,17-19 away from
the area of work in dentistry, which is why the choice of jaw for
use in a model for application of biomaterials.

The tooth socket of dogs are also used for these studies2,11.
However, this surgical model in rabbits has offered advantages
over the cost, space, storage and maintenance5.

Conclusion

Tooth socket of the molar of the rabbit seems to be a
reliable and a feasible surgical procedure to study bone grafts.
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