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INTRODUCTION 

Immediate placed root analogue zirconia dental 
implant has recently been reintroduced by many 
researchers [1]. However, little information is 
available on enhancing osseointegration for such 
approach.  The development of bioactive surgical 
additives, to regulate the inflammation and increase 
the speed of healing process [2], is challenging as 
healing is a complex process, [3]. but it is known that 
platelets play an important role in both hemostasis 
and wound healing processes [4].

Platelets’ regenerative potential was introduced 
in the 70’s [5], when it was observed that they 
contain growth factors that are responsible for 
increase collagen production, cell mitosis, blood 
vessels growth, migration of other cells to the site of 
injury, and induction of cell differentiation. Platelet 
concentrates, platelet-rich plasma (PRP) and 
platelet-rich fibrin (PRF) act as bioactive surgical 
additives [6].

Whitman et al [7], in 1997, were the first to use 
(PRP) in oral surgical procedures, reporting great 
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ABSTRACT

Purpose: This study investigated the effect of platelet rich fibrin (PRF) on zirconia root 
analogue dental implant osseointegration by histological analysis. 

Material and method: Ten adult male mongrel dogs with split mandible technique were used. 
Left side of the mandible received only the implant and used as a control (group1). The right side 
received PRF and the implant (group2). Animals were sacrificed at 1 and 3 months. The specimens 
were prepared routinely and stained with (H&E) stain for tissue details, and alizarin red stain for 
tissue mineralization.  

Results: Image analysis of the slides for both groups showed a statistically higher mean bone 
formation in PRF group than control /time. 

Conclusion: PRF appears to enhance osseointegration of root analogue zirconia dental implant. 
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advantages as it enhances osteoprogenitor cells in 
the host and graft bone. However, using PRP is 
risky because bovine thrombin, which is used to 
handle PRP, may generate antibodies to factors V, 
XI, and thrombin that could cause coagulopathies 
and may endanger life [6].

On the other hand, PRF was firstly used in 
2001 by Choukroun et al. [8], specifically in oral 
and maxillofacial surgery. It consists of a matrix of 
autologous fibrin [2] and has several advantages over 
PRP, including easier preparation and not requiring 
chemical manipulation of the blood, which makes it 
strictly an autologous preparation [6].

Implant stability plays a major role in the 
success of osseointegration. Primary implant 
stability at placement is a mechanical phenomenon 
that is related to the local bone quality and quantity, 
the type of implant and placement technique 
used. Secondary implant stability is the increase 
in stability attributable to bone formation and 
remodeling at the implant/tissue interface and in 
the surrounding bone (osseointegration) [9]. The 
purpose of this study was to investigate the effect 
of PRF on zirconia root analogue dental implants 
osseointegration (histological analysis).    

MATERIAL AND METHODS

This Split mouth, controlled study complies with 
all local laws set by the animal ethics committee of 
Cairo University. Ten adult male mongrel dogs were 
used in this study. Atropine sulfate® was injected 
subcutaneously 10-30 minutes before the surgery in 
a dose of 0.05 mg/kg body weight. 

Animals were anesthetized: Anesthesia were 
Induced by a mixture of Xylazine-Hcl® (1 mg/kg 
body weight) and ketamine Hcl® (5mg/kg body 
weight) via a 23g intravenous cannula through the 
cephalic vein. Anesthesia was maintained through 
the operation time by venous drip (500mg thiopental 
sodium/500 ml dextrose 5%) with drip rate of (28-
40 drop/minute). The respiratory airway was kept 
patent by applying an endotracheal tube.

The second lower premolar tooth was divided 
vertically in order to separate the two roots followed 
by gentle extraction of the mesial root.

The tooth was 3D laser scanned. The macro-
retentive means were designed on the interdentally 
spaces to aid in primary stability and the crown 
stump was reduced for freeing the occlusion. By 
using the CAD CAM machine, the implant was 
milled from a zirconium dioxide yttria stabilized 
block. The implant surface was roughened by 
sandblasting.

PRF: A blood sample is taken without antico-
agulant in 10-mL glass tube [2], then immediately 
centrifuged at 3,000 rpm for 10 minutes [2, 4]. The re-
sultant product consists of the following three layers 
[2]: Top layer consisting of a cellular plasma, PRF 
clot in the middle and Red corpuscle base at the bot-
tom. Then the PRF clot was separated and put in a 
sterile cup for approximately 10 minutes to allow 
the release of the proper serum contained within [2].

Left side of the mandible received only the 
implant and used as a control (group 1). The right 
side, received PRF and the implant (group 2).    

Histo-pathological Investigations: The speci-
mens were prepared routinely and stained with 
(H&E) stain for tissue details, and alizarin red stain 
for tissue mineralization. For alizarin red stain, im-
age analysis of five sequenced slides for both groups 
were analyzed at 1 and 3 months using a Photoshop 
7 software program on the home laptop. After tak-
ing a photograph for tissue sections at power X25, a 
fixed distance 3mm all over the socket walls facing 
the implant space was cut as a layer {region of inter-
est (ROI)}, and placed in new plank picture. Then, 
selection of the color representing the level of min-
eralization, and calculating area %, were done.

Statistical analysis was performed by software 
program SPSS, statistical package for social 
sciences, V 19.0 for Windows (SPSSINC, Chicago, 
USA). paired Wilcoxon test was uses for various 
non-parametric tests. Data were presented as 
mean and standard deviation (SD) values and the 
significant level was set at P<0.05.
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RESULTS

At one month, Group 1 (control) revealed 
numerous irregular thickness bony trabeculae with 
different patterns at the socket walls, enclosing 
numerous vascular marrow spaces. Group 2 (PRF) 
showed large sized and thick trabeculae with 
minimal and narrow marrow spaces.

At three months: Group 1 revealed the boney 
trabeculae appeared irregular with more fibrous 
tissues. Group2 revealed thick bone trabeculae 

coalesced with each other enclosing narrow marrow 
spaces all over the socket walls.  

Alizarin Red Stain:  The image analysis was 
shown in table (1-3) and figure (3-7).

Image analysis results of Alizarin Red Stain: 
The calcified bone volume was expressed as a 
percentage of the calcified bone over the total 
region of interest (ROI) volume using the equation: 
(Calcified Bone volume/total ROI tissue volume 
×100)

Fig. (1) PRF prepared Fig. (2) Seating of implant

TABLE (1): Alizarin Red Calcified area % values of both groups, at different time intervals:

Time intervals Slide1 Slide2 Slide3 Slide4 Slide5 Mean

1month (group1) 49.8 50 50.2 50.11 50.31 50.084

1 month (group 2) 50 49 51 50 50 50

3 months (group 1) 50.52 50 50.35 50.4 50.6 50.374

3 months (group 2) 66.51 55.92 66.1 66.4 66.3 64.246

TABLE (2): Comparison between the alizarin red calcified area percent of group 1, and group 2,  at different 
time intervals: 

Time intervals Mean SD SE P value Significance

1month (group1) 50.084 0.19552 0.372 0.8278 Ns

1 month (group2) 50 0.63246

3months (group1) 50.374 0.23104 2.284 0.0006 ***

3months (group2) 64.246 4.65682

SD=Standard deviation  SE=standard error of Mean.  *** p<0.001; ** p<0.01; * p<0.05; Ns = non-significant.
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Table (3): Comparison between the alizarin red 
calcified area percent of the same group  
by time:

SE P value

Group 1 3m Vs 1m 0.139 0.0419 *

Group 2 3m Vs 1m 2.389 0.0006 ***

Vs----versus, *** p<0.001; ** p<0.01; * p<0.05; Ns = non-
significant.

Accordingly, at one-month, there was no 
statistical significant difference between the two 
groups.  At 3 months, there was a high statistical 
significant difference between the two groups. 
At 3months, there was a marked increase of 
calcification in comparison with one month on both 
groups. Also, there was a significant difference 

between the two groups at 3 months, which means 
that group2 showing more mineralization at the 
same time interval than that of group1.

Control group
(Alizarin Red stain X25)

PRF group
(Alizarin Red stain X25)

One 
month

Fig. (3) Negative staining at one side (blue arrow) & 
positive at rest of the socket (black arrows).

Fig. (4) Positive staining at the socket walls (arrows).

3 months

Fig. 5. Variability of staining positivity at the socket 
walls (arrows).

Fig.6. Variability of staining positivity at the socket 
walls (arrows).

Fig. (7) Curve comparing effect of treatment by time in both 
groups (alizarin red stain).
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DISCUSSION

The advantages of immediate implant placement 
are the decrease in the treatment time for the patient, 
the reduction in the number of surgical interventions 
leading to an improved quality of life and cost 
reduction. Alveolar bone resorption and soft tissue 
regression are significantly reduced, due to early, 
albeit limited, functional load [10]. One problem 
associated with immediate implant placement 
using conventional screw-or cylinder-type implants 
is their Incongruence with the extraction socket 
necessitating the use of a barrier membrane and/or 
bone augmentation [11].

Pirker and Kocher (2008) [12] were the pioneers in 
studying Immediate, non-submerged; root-analogue 
zirconia implant in single tooth replacement. This 
case report demonstrates the successful clinical use 
of this technique. However, little information is 
available till now about enhancing osseointegration 
for such approach.  The development of bioactive 
surgical additives, to regulate the inflammation and 
increase the speed of healing process [2], such as 
platelets rich fibrin was considered in this study.

All the implants of both sides of the mandible 
were immobile, with apparent healthy peri-implant 
tissue and no peri-implant tissue infection. These 
results go in accordance with many earlier studies 
on dental implants [13-14].

Osseointegration may be broadly defined as the 
dynamic interaction and direct contact of living 
bone with a biocompatible implant in the absence 
of an interposing soft tissue layer [15], (histo-path 
ological definition).   

PRF is a healing biomaterial with a great potential 
for bone and soft tissue regeneration, without 
inflammatory reactions promoting hemostasis, 
bone growth, and maturation. This autologous 
matrix demonstrated a great potential to increase 
cell attachment and a stimulation to proliferate and 

differentiate osteoblasts and maturation of bone 
enhancing Osseointegration. These results are 
matching with Dohan et al. [16] who stated that PRF 
has immunological and antibacterial properties, 
may lead to leukocyte degranulation, and has some 
cytokines that may induce angiogenesis and pro/anti-
inflammatory reactions.  Also matches with Öncü E 
et al [17]  who found in their study, PRF application 
increased implant stability during the early healing 
period, as evidenced by higher Implant Stability 
Quotient (ISQ) values. Simple application of this 
material seems to provide faster osseointegration

Some advantages of PRF are reported in many 
researches and noted during this study, such 
as: Its preparation is a simplified and efficient 
technique, with centrifugation in a single step [18]. 
It is obtained by autologous blood sample [19]. It 
does not require the addition of external thrombin 
because polymerization is a completely natural 
process, without any risk of suffering from an 
immunological reaction [2, 20]. It has a natural fibrin 
framework with growth factors within that may 
keep their activity for a relatively longer period and 
stimulate tissue regeneration effectively [21]. It can 
be used solely or in combination with bone grafts, 
depending on the purpose [18]. But PRF may present 
some disadvantages as follows: The final amount 
available is low because it is autologous blood. 
Need of using a glass or glass coated tube to achieve 
clot polymerization [19]. 

In this study, PRF enhanced fast healing process 
and mineralization by time than the control group.

CONCLUSION

PRF has demonstrated safe and promising 
results. Zirconia root analogue dental implants with 
PRF showed a higher percentage of bone formation 
which is an indicator of their Faster and better 
osseointegration
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