
DISCUSSION AND CONCLUSION
The development of a vasculature and microcirculation is critical for the homeostasis and regeneration of bone without which the tissue would
degenerate and die. The present study point out that the success of any bone grafting procedure is related to the degree of vascularization and that
the angiogenic potential of grafting materials is strongly correlated to their potential to promote bone formation. VEGF and MVD were expressed in all
groups examined with different intensities. In general, the sinuses augmented with autologous + equine bone showed similar histological and
immunohistochemical results when compared with the sinuses augmented with autologous bone alone. The results obtained showed that the mixture
of autologous and equine bone used was biocompatible, and its use was associated with new blood vessels ingrowth during healing, which has been
found to be extremely important in bone formation.

ABSTRACT
Introduction: The aim of the present study was to perform a comparative histological and immunohistochemical evaluation of microvessel density
(MVD), vascular endothelial growth factor (VEGF) and nitric oxide synthase (NOS) expression in sinus augmentation using autologous bone alone
or in combination to equine bone.
Material and Method: Sixteen patients underwent sinus augmentation with autologous bone and a 50:50 mixture of autologous and equine bone.
Control cores were harvested from pre-existing non-augmented bone under the sinus floor. The specimens were processed for
immunohistochemistry.
Results: The greatest values of MVD were found in the sites grafted with autologous bone with significant differences between control vs
autologous group (P < 0.01) and control vs autologous + equine group (P < 0.01). The higher and lower intensities of VEGF and NOS3
expression were prevalent in the sites grafted with autologous bone with significant differences with the controls (P < 0.05). No significant
differences (P > 0.05) were found in the NOS1 expression among the groups.
Conclusions:The results obtained showed that the mixture of autologous and equine bone was biocompatible, and its use was associated with
new blood vessels ingrowth during healing, which has been found to be extremely important for bone formation.
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INTRODUCTION

Rehabilitation of the edentulous posterior maxilla with dental implants may be a problem because of insufficient bone volume and pneumatization
of the maxillary sinus. It can be very difficult to obtain primary stability due to the absence of an adequate quantity of cortical bone and a sinus
augmentation procedures, with the use of bone grafts, may then be necessary. The gold standard graft material for bone regeneration is
autologous bone, but it presents some disadvantages. To avoid these complications, the use of other bone substitutes, (i.e. allografts or
xenografts) has been proposed. The most common source of xenograft for bone replacement is bovine bone, as an alternative, materials of
porcine origin can be used and in few cases equine-derived bone substitutes. The aim of the present study was to histologically and
immunohistochemically evaluate the performance of autologous bone used alone and in combination to equine bone in maxillary sinus
augmentation procedures in man.

MATERIALS AND METHODS
Study design. A total of 16 patients (9 men and 7 women – mean age of 60 years with a range from 43 to 77 years) participated in this study. All
patients received a unilateral maxillary sinus augmentation with autogenous bone (n = 3 patients) and a 50:50 mixture of autogenous and equine
bone (Osteoplant Osteoxenon, Bioteck, Arcugnano, VI, Italy; n = 7 patients). Control cores were harvested from pre-existing non augmented bone
under the sinus floor (n = 6 patients). A total of 16 specimens were retrieved and evaluated.
Specimen processing, Slides were rinsed in buffer, and immunoreaction was completed with the Strep-ABC-Peroxidase method. The antibody
against human CD 31-related antigen, VEGF, and NOS were evaluated using a quantitative method. The CD31 was used to highlight blood
microvessels, the values were expressed as number of microvessels per square millimeter (MVD). The assessment of VEGF and NOS1 was
carried out at the level of the endothelial cells lining the vessels, the evaluation was conducted after having distinguished two different intensities
of the expression of low and high.
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RESULTS
Microvessel Mensity (MVD)
The MVD count was performed in the areas surrounding the newly formed bone. In all the examined groups, greater values of MVD were always
found in the sites grafted with autologous bone. When comparing the different grafting materials, the highest MVD values were found in the sites
grafted with autologous bone with statistically significant differences between control vs autologous group (P < 0.01) and control vs. autologous +
equine group (P < 0.01). No statistically significant difference (P > 0.05) were found in the MVD when comparing autologous vs autologous + equine
groups.

TABLE 1 MVD values of the test and control samples.

Autologous vs. Autol + equine ns P>0.05; 
Autologous vs. Control*** P<0.001; 
Autol. + Equine vs. Control*** P<0.001

Vascular Endothelial Growth Factor (VEGF)
Vascular endothelial growth factor was expressed in all the cases examined with different intensities of expression among the groups. The evaluation
was performed at the level of the endothelial cells lining the vessels. In all the groups, higher and lower intensities of VEGF expression were
prevalent in the sites grafted with autologous bone with statistically significant differences between control vs autologous group (P < 0.05).

TABLE 2 Low and high intensity of VEGF expression in the test and control samples HIGH INTENSITY:
Autologous vs. Autol + equine ns P>0.05;
Autologous vs. Control* P<0.05;
Autol. + Equine vs. Control ns P>0.05

LOW INTESITY:
Autologous vs. Autol + equine ns P>0.05;
Autologous vs. Control* P<0.05;
Autol. + Equine vs. Control ns P>0.05

Endothelial Nitric Oxide Syntases NOS1
NOS1 was expressed in all the groups examined. The evaluation was performed at the level of the endothelial cells lining the vessels. No
statistically significant difference (P> 0.05) was found when comparing high and low intensities of NOS1 expression among the groups .

TABLE 3 Low and high intensity of NOS 1 expression in the test and control samples
HIGH INTENSITY:

Autologous vs. Autol + equine ns P>0.05;
Autologous vs. Control ns P>0.05;
Autol. + Equine vs. Control ns P>0.05

LOW INTESITY:
Autologous vs. Autol + equine ns P>0.05;
Autologous vs. Control ns P>0.05
Autol. + Equine vs. Control ns P>0.0

 Mean ± SD 

Autologous bone 34.66±2.78 

Autologous + equine bone 32.28±3.10 

Control 24.16±2.45 
 

 High 
(Mean ± SD) 

Low 
(Mean ± SD) 

Autologous bone 71.67±7.64 28.33±7.64 

Autologous + equine bone 59.29±17.66 40.71±17.66 

Control 36.67±15.38 63.33±15.38 
 

 High 
(Mean ± SD) 

Low 
(Mean ± SD) 

Autologous bone 80±10 20±10 

Autologous +equine bone 61.42±24.78 38.57±24.78 

Control 33.33±21.13 66.66±21.13 
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