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ABSTRACT 
INTRODUCTION: Rehabilitation of the anterior maxilla using dental implants is frequently problematic  
because of the deficiency of alveolar ridge width. Under certain conditions ridge augmentation with simultaneous implant placement 
is recommended.  
OBJECTIVES: To evaluate horizontal augmentation of narrow anterior maxillary alveolar ridge with simultaneous implant 
placement using Cerabone® with and without platelet rich plasma (PRP).  
MATERIALS AND METHODS: In this study, 14 implants were placed in patients with insufficient alveolar ridge width in the 
maxillary lateral incisor region. Patients were divided into two groups; In Group “1” Cerabone® only was used as an augmentation 
material while in Group “2” a mixture of Cerabone® and PRP was used. A collagen membrane was used to cover the grafting 
material. Postoperative pain was assessed using visual analogue scale. Healing and postoperative edema were evaluated. Cone Beam 
Computed Tomography (CBCT) was obtained before surgery, immediately postoperatively and after 6 months so that the labial 
bone width and bone density were evaluated. Osstell was used to evaluate implant stability quotient (ISQ) during surgery and after 6 
months.  
RESULTS: All implants in both groups were successfully osseointegrated and functionally stable. No significant difference in 
postoperative pain, edema or wound healing was detected between the two groups. The mean percentage of change in ISQ was 
superior in Group “2” when compared to Group “1”, but statistically there was no significant difference (P=0.898). The labial bone 
width in Group “2” was significantly higher than that of Group “1” (P=0.002). The mean percentage of change in labial bone density 
was 57.95% in Group “1” and 112.52% in Group “2” (P=0.848).  
CONCLUSION: Cerabone® can be used effectively for guided bone regeneration around dental implant in narrow maxillary 
anterior alveolar ridges. Moreover, the addition of PRP has a positive effect on bone regeneration around implants.  
Keywords: Ridge Augmentation, Xenograft, Cerabone, PRP. Running Title: Platelet Rich Plasma and Guided Bone Regeneration.  
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INTRODUCTION 
Loss of alveolar ridge width is a common problem that 
interferes with rehabilitation of the maxillary anterior 
region using dental implants. A successful implant should 
be surrounded by minimum thickness of 1–1.5 mm of bone 
on both the labial and lingual aspects of the implant. Ideal 
alveolar ridge width should be at least 5mm (1).  
Several techniques are preformed to manage deficient 
ridge width including guided bone regeneration, ridge 
splitting, block bone grafting, and distraction osteogenesis. 
A ridge width of 3.5-4mm could be managed by guided 
bone regeneration while severe width deficiency (less than 
3.5mm) should be managed differently by block bone 
grafting.  
The presence of adequate primary stability is essential for 
ridge augmentation with simultaneous implant placement 

(Sandwich Bone Augmentation) otherwise implant 
placement should be delayed 4-6 months after grafting 
(Staged Guided Bone Regeneration) (2).  
Different types of bone grafting materials are available for 
guided bone regeneration. Bone grafts are classified into 
autografts, allografts, xenografts and alloplastic synthetic 
bone substitutes. Each type has some advantages and 
disadvantages.  
Autograft is taken from a donor site from the same patient 
and has many advantages including its osteoinductive 
osteoconductive effect and the absence of the risk of 
infection. The main disadvantage is the need for a second 
surgery at the donor site and rapid resorption during the 
healing phase (3).  
Although a second surgery is avoided, the transmission of 
infection is the main disadvantage of Allografts and 
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xenografts (4). On the contrary, alloplastic synthetic 
grafting materials eliminate both the risk of infection and 
the need for a second surgery at the donor site.  
Cerabone® is a bovine xenograft bone substitute that has 
been used in dental application since 2002. It is considered 
to be a reliable, safe and stable bone substitute (5). 
Cerabone® is similar to human bone regarding surface 
porosity and chemical composition. The material is highly 
porous and contains numerous interconnected pores, so it 
acts as a scaffold that allow penetration and bone 
ingrowth.  
During manufacture, the material is subjected to high 
temperature more than 1200 °C eliminating all organic 
components and thus minimizing the risk of disease 
transmission (6).  
Rapid new bone formation has been proven by several 
studies. An experimental study on critical size defect in 
rabbits has shown that cerabone® was replaced with a 
median of 55% of newly formed bone after 8 weeks (7).  
Application of cerabone® in dental practice includes Sinus 
lift, horizontal and vertical augmentation, peri-implant 
defects, socket preservation, bone defect augmentation and 
periodontal defects.  
Platelet rich plasma is a blood derivative that contains high 
concentration of platelets and many growth factors that 
enhance tissue regeneration (8). It has been suggested that 
adding platelet rich plasma to the grafting material 
enhance osteointegration around implants and increase 
bone density (9).  
This study was conducted to evaluate the effectiveness of 
Cerabone® with and without platelet rich plasma as an 
augmentation material with simultaneous implant 
placement in the anterior maxillary region.  
MATERIAL AND METHODS 
The clinical part of the study was performed after 
acquiring the ethical clearance from the Research Ethics 
Committee, Faculty of Dentistry, Alexandria University. 
All patients signed an informed consent form before 
undergoing the operation to ensure their understanding of 
the outcome and risks of the operation.  
This randomized clinical trial has been conducted on 
patients in need for implant placement at their lost anterior 
maxillary lateral incisors. Fourteen patients were divided 
into two groups, in Group “1” seven patients received an 
implant grafted with cerabone® only while in Group “2” 
seven patients received an implant grafted with both 
cerabone® and PRP.  
Patients in this study were selected from the outpatient 
clinic of Oral and Maxillofacial Surgery Department, 
Faculty of Dentistry, Alexandria University. Patients were 
chosen according to the following criteria: Good oral 
hygiene, age between 30 - 50 years old, no gender 
preference, alveolar ridge width of 3-4 mm at the site of 
implantation and ridge height not less than 12 mm.  
Materials  

-  Cerabone® 0.5-1.0 mm (botiss biomaterials, Germany): 
A xenograft bone substitute that originates from bovine 
cancellous bone from New Zealand cattle; Cerabone® is 
composed of 100% pure hydroxyapatite with porosity 65-
80% and mean pore size 600-900 μm.  

-  Dentium super line implant system (Dentium, Korea): A 
conventional, two-piece, screw- type titanium dental 
implant with round tapered design. A standardized implant 
size having length of 12 mm and 3.6 mm diameter were 
used in this study.  
-  Dentium collagen membrane (Dentium, Korea): A 
membrane composed of highly pure type I collagen with 
0.3mm thickness.  
-  Osstell ISQ Monitor (Osstell AB, Gothenburg, Sweden) 
has been used to evaluate implant stability quotient (ISQ) 
through resonance frequency analysis.  
-  A low speed centrifuge LC-04R (Syntific System, 
China) has been used for preparation of platelet rich 
plasma PRP with maximum speed 4000 rotation per 
minute RPM, maximum relative centrifugal force RCF 
1790xg and rotor capacity 20ml x6.  
Methods:  
Preoperative phase  
Preoperative evaluation was done through history taking 
and careful clinical  
examination by inspection and palpation. Radiographic 
evaluation was done by performing  
an orthopantomogram for each patient, followed by 
CBCT.  
Preparation of platelet rich plasma  
After identification of median cubital vein, a 9 ml of blood 
were drawn from the patient into a standardized 10 ml 
syringe. One millimetre of anticoagulant dextrose solution 
(ACD) were added. Two disposable 5ml syringes were 
prepared for the first centrifugation by  
cutting their finger-holders with scissors. Four milliliters 
of the whole blood were transferred into each syringe and 
centrifuged at 3000 rpm for 3 minutes. Red blood cells 
were separated from plasma. Plasma was aspirated and 
transferred to another syringe by an extension tube. The 
second centrifugation was performed at 4000 rpm for 15 
minutes and plasma was separated into platelet poor 
plasma PPP at the upper 2/3 and platelet rich plasma PRP 
at the lower third. Platelet poor plasma PPP was discarded 
and platelet rich plasma PRP became ready.  
Operative phase  
All patients were operated under local anaesthesia. 
Paracrestal incision was done down to the bone with blade 
no.15. The incision was done extending from the mesial 
aspect of the maxillary central incisor to the distal aspect 
of the canine. Elevation of mucoperiosteal flap was 
achieved using a periosteal elevator. According to the 
manufacturer’s instructions, sequential drilling was done 
to achieve the desired width at the osteotomy site. Implant 
fixture was placed at the osteotomy site using torque 
wrench. The Smartpeg was fixed to the implant and the 
Osstell was used to measure the Implant Stability Quotient 
(ISQ).  
In Group “1” Cerabone® was applied on the exposed 
labial surface of implant while in Group “2” a mixture of 
cerabone® and platelet rich plasma PRP was applied. A 
Collagen membrane was placed in both groups and fixed 
in place by the implant cover screw (Figures 1&2). Flap 
was repositioned and closed using interrupted sutures. 
Postoperative instructions were given to all patients. 
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Medications were prescribed including antibiotic, non-
steroidal anti-inflammatory and mouthwash.  
 

 
Figure (1): Operative steps in the control group: A) 
Elevation of mucoperoisteal flap. B) Implant fixture in 
place. C) Application of the grafting material. D) 
Application of collagen membrane  

 
Figure (2): Operative steps in the study group: A) Implant 
fixture in place. B) Mixing PRP with the grafting material. 
C) Application of the mixture on the exposed implant 
surface. D) Application of collagen membrane.  

 
 
Follow-up phase  
Postoperative pain was assessed through the visual 
analogue scale (VAS); the severity of pain was expressed 
in the form of numbers ranging from zero (representing 
absence of pain) to ten (representing the most severe pain). 
Features that were observed during wound healing include 
swelling, redness, hotness, pus discharge, and wound 
dehiscence. In order to evaluate postoperative edema, the 
examiner’s finger was pressed into dependant area of 
patient skin for 5 seconds. The finger left an impression 
when removed. The pitting was graded on a scale from +1 
to +4.  
Implant stability was measured by the Osstell device 
immediately post-operative and after six months. The 
result was presented as an ISQ value of 1-100. The higher 
the ISQ, the more stable the implant  
A thorough Follow-up was performed up to six months 
postoperatively for the assessment of the following clinical 
parameters: postoperative pain, edema, wound healing, 
implant stability, labial bone width and density.  
A CBCT was obtained preoperatively, immediately 
postoperatively, and after six months postoperative. 
Measurement of labial bone thickness was done once after 
six months postoperatively by OnDemand3DTM software. 
This was done by using the ruler function from the 

measure section of the tool bar. This was done at two fixed 
points along the labial surface of the implant. (Figure 3)  
The software OnDemand3DTM was used for image 
reconstruction. Bone density was evaluated on the labial 
aspect of the implant. This was done by selecting the 
profile function from the measure section of the tool bar. 
Bone density was measured along a line extending parallel 
to the labial surface of implant. The software displayed the 
mean, minimum and maximum bone density readings. 
Bone density was measured in Hounsfield unit (HU) which 
represents a scale of radiodensity. 
Prosthetic phase  
After a healing period of six months, a second stage 
surgery was performed using a soft tissue punch to expose 
and remove the implant covering screw. The healing 
abutment was attached to the implant to allow soft tissue 
contouring. After two weeks, the healing abutment was 
removed and the abutment was screwed in place. A rubber 
base impression was taken to make a porcelain fused to 
metal restoration.  
Statistical analysis  
All the obtained data was statistically analysed and 
presented in the form of tables, graphs and charts using the 
IBM Statistical Package for Social Science (SPSS) 
software version 22.0 (SPSS ver.22 Chicago, IL, USA). 
Data were described using mean, median, and range. 
Qualitative variables were described using frequency and 
percentage. Nonparametric tests were applied.  
Mann Whitney U test was used to compare the parameters 
(pain score, edema, bone density, bone width, and implant 
stability) between the two groups. Wilcoxon Signed Rank 
test was used to test the difference between the parameters 
(bone density and implant stability) immediately 
postoperative and after 6 months at the same group.  
Results were represented graphically by Bar graphs, which 
illustrates the mean value of the parameters. In all 
statistical tests, a level of significance of .05 was used, 
below which the results were considered to be statistically 
significant.  
 
RESULTS 
This study included fourteen patients [8 males and 6 
females] of ages ranging from 30 – 49 years. They were 
selected from Outpatient Clinic of the Oral and 
Maxillofacial Surgery Department, Faculty of Dentistry, 
Alexandria University. All patients received an implant 
with dimension 3.6 mm diameter and 12 mm length at 
maxillary lateral incisor region. All patients were followed 
up both clinically and radiographically for six months.  
Pain was evaluated three days postoperatively using the 
visual analogue scale (VAS). Ten patients experienced 
mild pain (VAS=1-4) and four patients experienced 
moderate pain (VAS=5-7). The mean of VAS at group “1” 
was 4.14 and at group “2” was 3.14. However, statistically 
there was no significant difference (P=0.284).  
All patients were observed for any postoperative 
complications. Only three patients experienced wound 
dehiscence and edematous discharge that was resolved 
within two weeks postoperatively. No serious 
complications were noticed regarding wound infection and 
implant failure.  
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Regarding postoperative edema, four patients of the 
control group and two patients of the study group 
presented a slight indentation (+2) that rebounded within 
15 seconds and the remaining patients showed a barely 
detectable edema (+1). However, statistically there was no 
significant difference between the study and control group 
(P=0.298)  
Implant stability quotient (ISQ) was evaluated in all 
patients of both groups after implant placement and after 
the 6-month healing period using the Osstell device. Data 
were collected and analyzed. For Group “1”, the mean of 
ISQ after implant placement was 62.7 and there was an 
increase after six months postoperative reaching 70.2 and 
statistically there was a significant difference (P=0.017). 
For Group “2”, the mean of implant stability quotient after 
implant placement was 64.5 and there was an increase 
after six months postoperative reaching 73. Statistically 
there was a significant difference (P=0.027). The mean 
percentage of change in ISQ after six months postoperative 
was found to be higher in Group “2” (13.81%) when 
compared to Group “1” (12.84%). However, statistically 
there was no significant difference (p=0.898). (Table 1).  
Data were collected after six months postoperative from all 
the patients in both groups regarding the width of bone at 
the labial surface of the implant at two fixed points. The 
mean labial bone width at point 1 was found to be 
significantly higher in Group “2” when compared with 
Group “1” (P=0.002). In addition, there was a statistically 
significant difference between both groups at point 2 
(P=0.015) (Figure 4 & Table 2).  
The mean of bone density labial to the implant was 
assessed in both groups immediately postoperative and 
after six months postoperative. In Group “1”, the mean 
immediate postoperative labial bone density was (663 HU) 
and increased after six months (997 HU). This increase has 
been found to be statistically significant (P=0.018). 
Regarding Group “2”, the mean immediate postoperative 
labial bone density was (778 HU) and increased after six 
months to (1300 HU). This increase has been found to be 
statistically significant (P=0.018). The mean percentage of 
change in labial bone density after six months 
postoperative was found to be higher in Group “2” 
(112.52%) when compared to Group “1” (57.95%). 
However, statistically there was no significant difference 
(p=0.848). (Figure 5 & Table 3).  

 
Figure(3): Radiographic evaluation through CBCT: A) 
Immediately postoperative. B) Evaluation of labial bone 
width six months postoperative at two fixed points  

 

Table (1): Comparison between the percentage of change 
in ISQ at group “1” and group “2” during six months 
postoperative.  

 
U, p: U and P values for Mann Whitney U test 
Z, P: Z and P values for Wilcoxon signed rank test  
*: Statistically significant at p ≤ 0.05  
 
Table (2): Comparison between labial bone width at group 
“1” and group “2” when measured at two fixed points. 

 
U, p: U and P values for Mann Whitney U test  
*: Statistically significant at p ≤ 0.05  
 

Figure (4): Comparison between the mean labial bone 
width in Group “1” and Group “2” when measured at two 
fixed points.  
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Table (3):.Comparison between the percentage of change 
in labial bone density at group “1” and group “2” during 
six months postoperative.  

 
U, p: U and P values for Mann Whitney U test 
Z, P: Z and P values for Wilcoxon signed rank test  
*: Statistically significant at p ≤ 0.05  
 

Figure (5): Comparison between the mean percentage of 
change in bone density at Group “1” and Group “2” 
during six months postoperative.  
 
DISCUSSION 
This study is a randomized prospective clinical trial that 
aimed to evaluate the effect of adding platelet rich plasma 
PRP to a bovine xenograft cerabone® when used as 
augmentation material around dental implants in narrow 
anterior maxillary alveolar ridge.  
The surgical technique that was used in this study is 
horizontal ridge augmentation with simultaneous implant 
insertion. According to Christensen, et al. (10) such 
technique provides predictable treatment outcomes. 
However, the staged approach is still considered less risky 
but also time consuming and requires multiple surgeries. 
Moreover, Fairbairn and Leventis (11) suggested that this 
surgical protocol offers long-term successful outcomes 
regarding guided bone regeneration.  
The implant system that was adopted in this trial is a 
reliable Korean system that is characterized by double 
threaded tapered body design and sandblasted acid etched 

surface. Lee et al. (12) preformed a five years retrospective 
clinical study on 249 dentium implants and the results 
showed 97.37% survival rate.  
A natural bovine xenograft cerabone® was used as 
augmentation material in this study. Cerabone® is a potent 
osteoconductive bone grafting material that promotes 
angiogenesis and bone remodeling. Caiazzo, et al. (13) 
used cerabone® as augmentation material to fill defects 
around immediately placed implants in the esthetic zone 
and the results showed successful functional and esthetic 
outcome six months postoperative.  
Moreover, Forna, et al. (14) preformed horizontal guided 
bone regeneration on 40 patients and concluded that 
cerabone® covered with collagen membrane is a reliable 
successful treatment concept.  
For estimating the effect of adding platelet rich plasma to 
cerabone® on the outcomes of guide bone regeneration, 
we used a new technique for preparing platelet rich 
plasma. This technique is based on modifying disposable 
5ml syringes to allow their insertion into the centrifuge 
machine. This method is not only economic but also 
allows easy handling and separation of platelet rich 
plasma. The first centrifugation was done at 3000 rpm in 
order to  
shorten the time down to 3 minutes. The speed and time in 
the second centrifugation should be as high and long as 
possible to allow more platelets to precipitate, so it was 
done at a maximum speed of 4000 rpm for 15 minutes 
(15).  
The parameters that were evaluated in this study included 
postoperative pain, edema, wound healing, implant 
stability, labial bone width and bone density.  
The results of this study have shown no significant 
difference in postoperative pain, edema or wound healing 
between the two groups. These post-operative 
complications seem to be more affected by the amount of 
surgical trauma than by the composition of graft material. 
This result corresponds to other studies, which suggests 
that platelet rich plasma does not significantly accelerate a 
non-complicated wound healing (16).  
Implant stability plays a major role in dental implant 
success as it eliminates micro- movement at the bone 
implant interface, thus promoting osteointegration (17).  
Osstell is a diagnostic tool that estimates implant fixture 
resistance to vibration through resonance frequency 
analysis. This resistance is transformed into a value from 1 
to 100 which represents the implant stability quotient ISQ. 
Several studies showed that Osstell is an accurate reliable 
tool for the evaluation of implant stability (18, 19).  
In this study, the implant stability quotient ISQ was 
evaluated after implant placement and after six months 
postoperative in both groups. The result showed that ISQ 
did increase significantly during the healing period in both 
groups. Although, the mean percentage of change in ISQ 
was superior in the study group after 6 months 
postoperative but statistically there was no significant 
difference between the study and control group. However, 
this could be a result of limited sample size.  
In accordance with this result, Monov, et al. (20) found in 
their study that PRP had increased the implant stability in 
the study group. However, statistically there was no 
significant difference. Furthermore, a recent 3-year follow-
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up study has been conducted on 32 patients to estimate the 
effect of platelet rich plasma PRP on the implant stability 
quotient ISQ. The results showed no significant difference 
between the two groups (21).  
Gopinath, et al. (22) concluded that the positive effect of 
PRP could be noticed in the early stages after surgery, as 
normal bone physiology will dominate later on. Implants 
in the study group were moistened by PRP before 
insertion; the results showed a significant difference in 
implant stability favoring the study group 30 days 
postoperative. However, at the end of the study 90 days 
postoperative it was found that stability values were 
similar in the two groups  
In contrast, Thor, et al. (23) reported that implant stability 
measurements were statistically significantly higher for 
PRP sites in the anterior maxilla. However, the study did 
not use the same type of grafting material in the study and 
the control groups in the anterior maxilla so the author 
concluded that no obvious positive effects of PRP had 
been detected.  
Regarding labial bone width, it was measured only once 
after six months postoperative at two fixed points. The 
reason for not measuring bone width immediately 
postoperative is that the coronal portion of the implant 
labial surface was covered only with the graft material, 
which cannot be considered as a real bone. Therefore, we 
considered that labial bone width immediately 
postoperative at these two points equals zero and the 
measured bone width after six months postoperative 
represent the amount of newly formed bone.  
The results of this study showed that the amount of gained 
bone width in the study group was significantly superior to 
the control group. This result is explained by the positive  
effect of platelet rich plasma on bone regeneration. Platelet 
rich plasma minimizes graft resorption and so enhance the 
gained bone horizontally  
In accordance with this conclusion, Marukawa, et al. (24) 
conducted a study on twenty patients to evaluate the effect 
of PRP on cancellous bone and marrow grafts and 
concluded that PRP significantly reduces postoperative 
graft resorption. Furthermore, Eskan, et al. (25) evaluated 
guided bone regeneration using a cancellous allograft with 
and without PRP and pointed out that there is a significant 
increase in bone width gained horizontally in the PRP 
group. Moreover, Deshpande, et al. (26) evaluated the 
value of PRP in bone grafting procedures in alveolar cleft 
patients and the results showed less bone resorption in the 
study group.  
On the other hand, Sakio et al. (27) studied the effect of 
PRP on bone graft resorption when used to repair alveolar 
clefts. The results showed no significant value of PRP on 
bone graft resorption.  
Bone radio-density is accurately evaluated through 
computed tomography CT scans according to Hounsfield 
scale. However, this study used Cone beam CT for 
evaluation of bone density. Some authors such as Lee, et 
al. (28) studied whether the insertion torque resistance of 
implant correlates with CT and CBCT measurements of 
bone density and they concluded that CBCT is a reliable 
method to evaluate bone density.  
In contrast, other studies claim that CBCT lacks accurate 
bone density evaluation. Bone density measurement for the 

same anatomical position by CBCT and medical CT 
scanners are not the same (29).  
Some authors suggested that the CBCT image could be 
improved by reconstruction algorithm and alternative 
corrective methods in order to significantly improve the 
gray values of CBCT (30).  
In this study, the mean percentage of change in labial bone 
density after six months postoperatively was found to be 
higher in the study group but statistically there was no 
significant difference. This non-significance could be a 
result of limited sample size. However, the fact that the 
mean percentage change in bone density at the study group 
(112.52%) was about twice that of the control group 
(57.95%) supports the claim that addition of PRP to the 
graft material has a positive effect on bone regeneration.  
Corresponding to this conclusion, a recent randomized 
clinical trial that was performed on thirty-two immediately 
placed implants. A bovine xenograft with and without PRP 
gel were used as for augmentation of the exposed implant 
surface. The result showed that after six months 
postoperative bone density was higher in the PRP group 
but statistically there was no significant difference 
(P=0.67). However, further follow up to 12 months 
revealed a significant difference (P=0.0008). (31).  
On the other hand, Kaushick, et al. (32) studied the effect 
of PRP when added to hydroxyapatite + β tricalcium 
phosphate for treatment of infra-bony defects. A 
significant positive effect on radiodensity was found in the 
PRP group. In addition, Khairy, et al. (33) pointed out that 
bone grafts PRP mixture was associated with significantly 
higher bone density after six months post operatively. 
Moreover, Gupta, et al. (34) evaluated the value of adding 
PRP to a cancellous autograft for treatment of cleft 
alveolus and there was a significant increase in bone 
density favoring the PRP group six months 
postoperatively.  
Roffi, et al. (35) preformed a systematic review on several 
studies and pointed out that there is not enough evidence to 
reach a conclusion about the role of PRP in augmentation 
procedure. More randomized controlled trials are needed 
to clarify this topic. Another Systematic review by Stähli, 
et al. (36) concluded that adding PRP to the grafting 
materials may enhance bone regeneration and may reduce 
postoperative pain and swelling. However, there is a lack 
of adequate randomized clinical trials on this topic.  
Based on the above, it can be considered that although 
some results did not show significant difference 
statistically, it is undeniable that the results of the study 
group were generally better than those of the control 
group. In addition, the positive effect of platelet- rich 
plasma on the gained bone width is clear. Further 
researches are still needed to evaluate the effect of platelet 
rich plasma on guided bone regeneration around dental 
implant. Larger sample population and longer follow up 
periods are recommended to asses clinical and 
radiographical parameters  
 
CONCLUSIONS 
The study concludes that Cerabone® can be used 
effectively for guided bone regeneration around dental 
implant in narrow maxillary anterior alveolar ridges. 
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Moreover, the addition of platelet rich plasma has a 
positive effect on bone regeneration around dental 
implants  
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