
J Appl Oral Sci. 529

ABSTRACT

www.scielo.br/jaos

Histomorphometric analysis of the repair process 
��������	
������
	��
�������	�����
��������
���
��������
���
����	�

Jônatas Caldeira ESTEVES1, Albanir Gabriel BORRASCA2, Alessandra Marcondes ARANEGA3, Idelmo Rangel 
GARCIA JUNIOR3, Osvaldo MAGRO FILHO3

1- DDS, MSc, Master in Oral and Maxillofacial Surgery, PhD student in Implantology, Araraquara Dental School, UNESP - Univ. Estadual Paulista, Araraquara, 
SP, Brazil.
2- DDs, MSc in Oral and Maxillofacial Surgery, PhD student in Oral and Maxillofacial Surgery, Araraquara Dental School, UNESP - Univ. Estadual Paulista, 
Araraquara, SP, Brazil.
3- DDS, MSc, PhD, Assistant Professor, Division of Oral and Maxillofacial Surgery, Department of Diagnostics and Surgery, Araraquara Dental School, UNESP 
- Univ. Estadual Paulista, Araraquara, SP, Brazil.

Corresponding address: Jônatas Caldeira Esteves - Rua Humaitá, 1680, 20 andar, Departamento de Periodontia - Centro - 14801-903 - Araraquara-SP - 
Phone: 55 16 8839-0803 - Fax: 55 16 3301-6369 - e-mail: jonatasce@hotmail.com

���������	
���
��	���	����	�	������������	���	���	����	�	���������	
���
��	���	����

O��	����	�� ��	� ��
���	� ��� ����� ������ ���� ��� �	
��
�� ������������� �
�� ������	�
���
�
����	�������	�
	���
��
��	�����������	
������
	��
�������	�����
��������
��������

	��������
���
����	����	���	�����	
�����
���	����������
�������
�����	
	������	���
�������
�
�����!
"#$%&�'
����(���)�
�
����
��'
����((���*��	���	��+��	�����	���	
	����	������	�
right parietal bone for graft obtainment using a 4-mm-diameter trephine drill. Then, the 
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the presence of adhesive at the recipient-site/graft interface. Graft incorporation to the 
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INTRODUCTION

Autogenous grafting is the most commonly used 
surgical procedure for bone reconstruction due to its 
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such as biocompatibility and bone regeneration 
potential4. Several possibilities are reported by 
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among these solutions it is possible to cite intra and 
extra-oral autogenous grafts, allografts, alloplastic 
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membranes for guided bone regeneration19,20.

Autogenous bone grafts are considered the 
most suitable for the reconstruction of defects 
at oral and maxillofacial regions, mainly due 

to their characteristics of osteoinduction and 
osteoconduction. It is the only type of graft that 
provides live immunocompatible bone cells, 
essential to the stage I of osteogenesis. This makes 
this type of graft more advantageous, since the 
higher the amount of transplanted living cells, the 
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4,5,20.
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This is due to the fact that these materials provide a 
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position1,27. On the other hand, disadvantages such 
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researchers to the search for an alternative method 
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are a resource potentially capable of providing 
stability for the healing process12.

Tissue adhesives based on cyanoacrylate 
(CA) are substances that have been successfully 
employed for skin laceration synthesis and surgical 
incisions6,10,13,22,25&� ��� �	��� ��� ��
� ��	� �������2����
�
of thin bone fragments in orbital fractures13 and 
osteochondral fractures26. The most interesting 
properties of the adhesives are their rapid 
polymerization, strong adhesion to the surfaces 
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	� �����	�&� ����������������2,8,12, 
bacteriostatic15,22 and hemostatic actions18, besides 
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its apparent toxicity to soft tissues conducted 
the researches for adhesives of longer chain, 
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biocompatibility9.
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MATERIAL AND METHODS
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hydrochloride (0.2 mL/250 g) (Xilazin®, Syntec 
do Brasil Ltda, Cotia, SP, Brazil) and ketamine 
hydrochloride (Cetamin®, Syntec do Brasil Ltda, 
Cotia, SP, Brazil) (0.1 mL/250 g), shaving and 
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saline irrigation to obtain a rounded bone fragment, 
preserving the integrity of the dura mater and brain. 
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spiraled suture using Mononylon 5-0 (Mononylon®, 
J&J Ethicon, São José dos Campos, SP, Brazil). 
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and eosin for histological and histometric analyses.

In the histological (qualitative) analysis, the 
graft/recipient site interface, the presence of the 
�������
����	����������	��	������	���	��
���	
��&�
�
5������
���
���
��	&���
����������
����	
����
��
��

	����
	��
���������
����
�����
&��
����	
�������
��
deep tissues.

In the histometric (quantitative) analysis, the 
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Figure 1- Group I – 10 days: Peripheral region of the graft. 
New bone formation, with primary bone tissue (asterisks), 
from the graft fragment (bone graft - BG) and parietal bone 
(hematoxylin-eosin – Original 160x)

Figure 2- Group II – 10 days: Bone graft (BG) with osteocyte 
lacunae containing basophilic nucleus. Fragments of 
�����������	
��
�����
����
��
���������	�
�����
��
	�

��
the bone graft and the recipient site and discrete areas of 
new bone formation (BN) can be observed in the recipient 
site (hematoxylin-eosin -  Original 63x) 
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individual comparisons (p<0.05).

RESULTS
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Histological results
10 days – Group I

Superficially, the periosteum presented 
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10 days – Group II
\��	
�������&� ��������������	� ������	
�	������
�

��
���� ������	� ���	
�
�� ��	� ��
	� �
����� (
������
specimens, a predominance of lymphocytes together 
���������
�	�
���	
����
	��
��������������	
�	���
*����	
�������	���
����������	���������������	����

����	� ��	� ��
	� �
���� ����� ���� ���	����	� ����
�	�
containing basophilic nucleus. Several bone lacunae 
�	
	����
���
�����	��
�������
���
�
�������
���	��	�
cells, and, in most of the specimens, a large number 
of neutrophils. Deeply and adjacent to the graft, 
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bone graft and the recipient site (Figure 2).

30 days – Group I
At 30 days, the periosteum layer over the graft 
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bone tissue at the interface region. In several 
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at the central third of the graft, and their margins 
remained joined to the donor area by a compact 
connective tissue (Figure 3). The graft had an aspect 
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30 days – Group II 
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multinucleate cells. These resorptions could also 
be observed into the bone fragment. In the graft 
proximal areas, in some specimens, a bone union 
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Figure 3- Group I – 30 days: Bone graft (BG) incorporated 
to the recipient site. New bone formation at the interface 
observed only at the graft central region, where the 
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(hematoxylin-eosin – Original 100x)

Figure 4- Group II – 30 days: Underneath, bone graft is 
linked to the recipient site only in the graft margin. Areas 
of new bone formation (BN) are observed in the internal 
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Figure 5- Group II – 30 days: New bone formation observed 
between the bone graft and the recipient site, in contact with 
the cyanoacrylate (CA) (hematoxylin-eosin - Original 160x)

Figure 6- Area of the bone graft fragment in Groups I and 
II at 10 and 30 days
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observed in this space until the time period studied. 
Regarding the recipient site, resorption areas and 
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some of the specimens (Figure 5).

Histometric and statistical results
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Group I at 10 and 30 days, respectively, and 
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Group II at 10 and 30 days, respectively (Figure 
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I and II (p<0.05).

DISCUSSION

Graft fixation has great importance in the 
graft resorption decrease, once the volume loss is 
variable and inconstant. According to Lin, et al.17 
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the life time of the onlay bone graft, decreasing 
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great mobility areas. In the present investigation, 
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makes impracticable its use. Thus, bone fragments 
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recipient site.

The partial graft resorption is a natural process 
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of inflammatory reaction or micromovements 
tends to accelerate and intensify this process17. 
It is important to emphasize that the bone graft 
at rat calvaria, as proposed in the experimental 
model of the present study, is not subjected to 
many movements; it is maintained in position and 
becomes properly incorporated to the recipient 
site, as observed in the control group at 10 and 30 
days. Differently from the calvaria, in the mouth, 
the constant movements of the muscles and food, 
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blocks. Graft stability is essential for the occurrence 
of revascularization and graft incorporation17,20.

According to clinical observations, the technique 
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mechanically, the adhesive promoted a good 
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demonstrated by the fact that the bone fragment 
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It has been reported that the smaller the ester 
chain, the higher its histotoxicity10�� K��	�	
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exhibited foreign body-type multinucleate cells 
in areas adjacent to the CA fragments. These 
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reaction, produced by the material, has a short 
duration. According to Celik, et al.7 (1991), the 
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on tissue oxygen, explained by the transformation 
of the cellular membrane polyunsaturated fatty 
�������
������
��	
����	�������&��������
�
	��	����	�
metabolism of the local arachidonic acid, unleashing 
the synthesis of tromboxane and prostaglandin.
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in the bone tissue. Clinical and experimental 
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produce a stable union of bone segments1,8,12,14,16,27, 
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Saska, et al.23 (2006), in a histomorphometric 
study utilizing rabbits as experimental models, 
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the posterior periods. In the present study, in fact, 
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of multinucleated cells, especially at the graft 
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Similarly to the results of Saska, et al.23 (2006), 
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formation of osseous trabeculae occurred after this 
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higher graft resorption observed at both 10 and 30 
postoperative days.
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complete repair process, providing results similar 
to those provided by the conventional internal rigid 
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still observed in the graft/recipient site interface, 
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the area and the maintenance or not of the graft 
bone size.

CONCLUSION

According to the methodology employed in this 
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fragment at 30 days, the permanence of adhesive 
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