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ABSTRACT 

INTRODUCTION: Advanced platelet-rich fibrin (A-PRF) is one of the most recently developed platelet concentrates and believed to have a 
great impact in regeneration for its richness in leukocytes, platelets, stem cells and cytokines. Biphasic calcium phosphate (BCP) alloplast is a 
well-known synthetic bone substitute widely used in periodontal regeneration. 
OBJECTIVES: To evaluate the additive effect of A-PRF to BCP in regeneration of intrabony defects. 
MATERIALS AND METHODS: Twenty two interproximal, intrabony defects in 22 patients with moderate to severe chronic periodontitis 
were allocated to one of the two groups of this study. Group I (test) was treated with open flap debridement followed by placing A-PRF and 
BCP with a ratio of 1:1, while group II (control) was filled only by BCP mixed with saline after open flap debridement (OFD). Plaque index 
(PI), modified gingival index (MGI), probing depth (PD) and clinical attachment level (CAL) were evaluated at baseline, 3, 6 and 9 months. 
RESULTS: Compared to baseline all evaluated parameters showed improvement at the end of the study in both groups. Changes from 
baseline to 9 months in A-PRF/BCP group were insignificantly greater compared to BCP/saline group regarding reduction of PI (0.54±0.72 
vs 0.53±0.92), MGI (0.34±0.68 vs 0.32±0.78), PD (2.27±0.71mm vs 2.04±0.96mm) and CAL gain (2.13±1.02mm vs 1.68±1.23mm). 
However, intergroup differences were insignificant. 
CONCLUSIONS: Based on results of this study, combining advanced platelet-rich fibrin to biphasic alloplast mixture was more 
advantageous than using BCP alone in intrabony defect management. 
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INTRODUCTION 
Periodontal diseases are one of the major oral problems 
that require special attention and professional 
management (1). Chronic periodontitis is one of the most 
prevalent periodontal diseases (2) which is characterized 
by clinical attachment loss, alveolar bone destruction and 
eventually bone deformities and defects (3, 4). These 
intrabony defects (IBD) usually aggravate the condition 
and worsen the prognosis, as they act as plaque retentive 
areas and complicate treatment (5). 

Several therapeutic modalities have been 
introduced to eliminate IBDs aiming for regeneration of 
lost periodontal tissues. Among these treatments were 
guided tissue regeneration (GTR) (6), enamel matrix 
derivatives (EMD)(7), growth factors (8), with or without 
bone grafts (9). 
Interest in platelets concentrates (PC) rapidly increased 
over the past few years in all fields of medicine due to 
their healing potentials as they are rich in platelets and 
cytokines crucial for regeneration (10). However, the first 

generation of platelets concentrate, platelet-rich plasma 
(PRP) had several shortcomings, which included the need 
to use bovine or artificial anticoagulant in its preparation 
leading to hypersensitivity reactions and healing 
impairment. Additionally, the technique sensitive 
preparation protocol required several centrifugation steps 
and speeds (11, 12). 

 In 2001 Choukroun et al,(13) introduced the 
first platelets-rich fibrin (L-PRF) that made a revolution 
in the concept of (PC) as it overcame all drawbacks of 
PRP. Ever since modifications have been proposed to the 
preparation protocol to maximize the regenerative 
capacity. The one alteration that had greatest impact was 
the reduction of centrifugation speed, as it resulted in a 
significant rise in leukocytes, platelet counts and 
eventually released growth factors (14). The solid form 
that resulted from this low-speed concept , called 
advanced platelets-rich fibrin (A-PRF), was presented in 
2014 by Choukroun et al, (15).   
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This A-PRF is considered one of the most regenerative 
versions of PRF as it has the highest concentration of 
WBCs and platelets, also studies have proved that it 
shows the greatest growth factors release when compared 
to PRP, concentrated growth factors (CGF) and leukocyte 
platelet-rich fibrin (L-PRF) (16, 17). These growth factors 
include transforming growth factor-beta1 (TGF-β1), 
platelet-derived growth factor (PDGF) and vascular 
endothelial growth factor (VEGF), which regulate bone 
formation and the healing process in general. Another 
advantage of A-PRF was the slow sustained release of 
cytokines unlike the rapid liberation of PRP (18). This 
property allows A-PRF to stimulate the local environment 
for longer periods of time, thus ensuring more potent 
effect regarding regeneration (19). 

Numerous bone grafts and their substitutes have 
been successfully used in grafting procedures in intrabony 
defects. They include autografts, allografts, xenografts 
and alloplasts. Synthetic alloplasts provide a remarkable 
advantage over other types of bone grafts, as they lack the 
risk of disease transmission, donor site morbidity, and 
provide unlimited source of grafting material (20, 21).  

Data on the clinical effect of A-PRF and BCP 
composite is insufficient. The aim of the current study 
was to evaluate the clinical effect of combining A-PRF 
with BCP and assess the impact of this composite in the 
regeneration of intrabony defects. 
 
MATERIALS AND METHODS 
A. Materials: 
Sample size: 
Twenty two defects in twenty two patients (12 females 
and 10 males) with moderate to severe chronic 
periodontitis were selected for this study. This sample 
size was the enough required sample as statistically 
significant with 80% power and at a significance level of 
95% (accepted α error = 0.05). All patients were collected 
from the outpatient clinic in Oral Medicine, 
Periodontology, Oral Diagnosis and Radiology 
Department, Faculty of Dentistry, Alexandria University, 
Egypt. All subjects approved to participate in the clinical 
trial and signed a written informed consent. The study 
was accepted by the Research Ethics Committee of the 
faculty of Dentistry, Alexandria University (IRB NO: 
00010556-IORG0008839). It also followed the principles 
of the modified  Helsinki code for  human clinical studies 
(2013) (22) and  CONSORT 2010 guidelines for reporting 
randomized clinical trials (23). 
Study design: 
The study consisted from two equal groups (eleven 
defects per group).  

Patients in group I (Test) were treated using A-
PRF/BCP after proper open flap debridement (OFD), 
while group II (control) were treated with BCP/saline 
after OFD. Patient selection was conducted according to 
the following inclusion and exclusion criteria.  

Inclusion criteria included systemically healthy 
patients of both sexes, with an age ranging from 25 to 55 
years old, with no history of previous periodontal surgery 

at defect site during the past six months. Presence of 
interproximal defects with probing depth (PD) ≥5mm, 
clinical attachment loss (CAL) ≥4 mm and radiographic 
evidence of the presence of intrabony defect ≥3 mm in 
depth as revealed by panoramic radiographs. While the 
exclusion criteria included uncooperative patients who 
failed to maintain an O’Leary plaque index (24) ≤10% 
after phase I therapy, aggressive periodontitis patients and 
those with systemic conditions that may affect 
periodontal treatment such as uncontrolled diabetes 
mellitus or deleterious habits such as smoking, as well as 
pregnant and lactating females. Non-vital teeth or with 
grade III mobility were also excluded. 
Grafting materials: 
1-Bipahsic alloplast (METABIOMEND): META 
BIOMEND Co. LTD  Korea 
A synthetic biphasic calcium phosphate (BCP), composed 
of (40%) Beta tricalcium phosphate (β-TCP) and (60%) 
hydroxyapatite crystals (HA) with particle size varying 
from 0.5 to 1 mm. (Fig.1) 
2-Advanced platelet-rich fibrin (A-PRF):  
A recently introduced autologous biomaterial composed 
of dense fibrin matrix filled with platelets, white blood 
cells, stem cells and growth factors. Preparation protocol 
will be discussed in method section. (Fig. 2) 
 

 
Figure 1: METABIOMEND biphasic calcium phosphate 
Figure 2: A-PRF clots formed within plain glass tubes 
 
 
B. Methods: 
1-Phase I therapy: 
Oral hygiene instructions were provided to all patients, 
and full mouth scaling and root planning using hand and 
ultra- sonic scalers was performed. Four weeks later, 
patients were recalled for re-evaluation to confirm 
suitability for surgery. Only those patients accomplishing 
an O’Leary plaque index (24) ≤10% were recruited in the 
study. 
 
 
2- Pre-surgical measurements: 
Site specific clinical parameters measured at baseline and 
all following follow up visits were measured by the same 
examiner from buccal and lingual surfaces at defect site. 
They included probing depth (PD)(25) measured from 
gingival margin till the depth of the pocket and clinical 
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attachment level (CAL)(25) measured from cemento-
enamel junction (CEJ) till the depth of the pocket. Both 
parameters were measured using graduated periodontal 
probe with William's calibration (Nordent, New York, 
USA) in the presence of custom-made acrylic stents with 
grooves to ensure reproducibility of probe placement at 
each time. Plaque index (PI)(26) and modified gingival 
index (MGI)(27) were also measured. 
3- A-PRF preparation: 
Advanced platelet-rich fibrin was prepared according to 
the protocol developed by Choukroun et al(15). Fresh 
blood was collected from the patients’ brachial veins to  
fill 10 ml plain glass tube without anticoagulants. Blood 
samples were then centrifuged using angled benchtop 
centrifuge (Tangulaw 1-800 China) at 200g for 8 minutes. 
After centrifugation A-PRF membranes were collected 
with sterile straight forceps, compressed using PRF box 
(Cynamed, Germany) to squeeze out excess serum. 
Finally, A-PRF membranes were cut in small pieces using 
sterile scissors.  
4- Surgical procedure: 
 Under local anesthesia, gingival sulcular incisions were 
made. Then buccal and lingual flaps were reflected using 
periosteal elevators (Kohler, Southern Germany). 
Meticulous defect debridement as well as root planing 
were done using hand scalers and curettes. In the test 
group minced A-PRF was mixed with BCP in a 1:1 ratio 
(by volume) then placed into the defect till the alveolar 
crest of bone. While, in control group BCP was mixed 
with sterile saline and placed into the defect also till the 
highest point of the alveolar crest without overfilling. 
Finally, flaps were approximated and secured with 
absorbable 4/0 vicryl sutures (Ethicon, Johnson& 
Johnson, USA). (Figures 3-5) 
5- Post operative care: 
Patients were given postoperative oral hygiene 
instructions and medications including Amoxicillin 
Clavulanate (Augmentin, Medical Union Pharmaceutical, 
Egypt)1 gm twice daily for 7 days, ibuprofen (Brufen, 
CPCI, Egypt) 600 mg, twice daily, anti-inflammatory 
(Alphentern, Amoun Pharmaceutical Co., Egypt) drug 1 
tablet 3 times daily, and chlorohexidine digluconate 
(CHX) mouth rinse (Hexitol, ADCO, Egypt) (0.12%) 
twice daily. Sutures were removed 10 days after surgery. 
6- Post operative measurements: 
Site specific PI, MGI, PD and CAL were measured using 
the same acrylic stent used preoperatively. 
7- Statistical analysis: 
Data were reviewed to check for any errors during data 
entry. Descriptive statistics were performed using 
frequencies and percentages for qualitative data while 
mean and standard deviation (SD) were used for 
quantitative data. Graphical presentation was done using 
bar charts and line graphs.  

Normality was checked using descriptive 
statistics, plots (histogram and box plot) and Shapiro-
Wilk test. All inter-group comparisons were analyzed 
using a parametric test; Student’s independent t test, 
while Mann-Whitney U test was used when the variables 

were not normally distributed. Intra-group comparisons 
were assessed by using Paired t test for the normally 
distributed variables and Wilcoxon Sign Rank test was 
applied for those not normally distributed(28, 29). Mean 
difference was computed according to the formula 
(Baseline-follow up point of time). Percentage change 
was calculated according to the formula [(after-
before)/before] x 100. Significance was set at P≤0.05. 
Data was analyzed using IBM SPSS statistical software 
(version 23) (IBM SPSS Collaboration and Deployment 
Services)(30). 

 

 
Figure 3: Mucoperiosteal flap reflection and open flap 
debridement of intrabony defect mesial to lower right 6 in 
subject no. 8 in test group. 

 
Figure 4: A-PRF/BCP mix prepared and placed into the 
defect. 

 
Figure 5: Flap repositioning and suturing with simple 
interrupted sutures. 
 
 
 
 
 

https://en.wikipedia.org/w/index.php?title=IBM_SPSS_Collaboration_and_Deployment_Services&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=IBM_SPSS_Collaboration_and_Deployment_Services&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=IBM_SPSS_Collaboration_and_Deployment_Services&action=edit&redlink=1
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RESULTS 
All twenty two enrolled patients completed the study. 
Table1 demonstrates the mean of all clinical variables as 
well as their intergroup comparison. While Table 2 shows 
changes in clinical parameters in both groups from 
baseline to all follow up periods.  
At baseline no significant difference was seen between 
two groups in all parameters. By the end of the study at 9 
months, intragroup reduction of plaque index was 
statistically significant in both A-PRF/BCP (0.54±0.72) 
and BCP/saline (0.53±0.92) groups with (P value = 0.03 
and 0.04) respectively. However, no significant difference 
in mean PI was seen between the two groups at all-time 
points. Although the decrease in mean modified gingival 
index (MGI) at 9 months was greater in test group than in 
control group (0.34±0.68 vs 0.32±0.78), the difference 
was not statistically significant in either groups or 
between them.  

Concerning the PD, significant reduction from 
baseline was present in both groups at all-time intervals. 
However, no significant difference was seen between the 
two groups at any time point. By the end of study, mean 
PD decreased from (5.72±0.98mm) to (3.45±0.93mm) in 
A-PRF/BCP group, and from (6.22±1.34mm) to 
(4.18±0.81mm) in BCP/saline group. Similarly, CAL 
gain was statistically significant throughout the study in 
both groups but not between them. Mean CAL in test 
group decreased from baseline (5.22±1.25mm) to 9 
months (3.09±1.24mm), while control group had less 
improvement from baseline (5.72±1.55mm) to 9 months 
(4.04±1.03mm).  At 9 months, PD reduction and CAL 
gain were greater in A-PRF/BCP group on expense of 
BCP/saline group. 

 
Table1: Mean PI, MGI, PD, CAL with intergroup 
comparison throughout the study 

Evaluated parameters baseline 3 
months 

6 
months 

9 
months 

  
Plaque 
index PI 

A-PRF/BCP 1.00±0.8
3 

0.81±0.7
5 

0.63±0.4
9 

0.45±0.5
6 

BCP/saline 1.18±0.8
4 

0.95±0.6
5 

0.86±0.7
7 

0.64±0.5
6 

Statistical 
significance  

0.61 0.61 0.56 0.65 

 
Modified 
gingival 
index 
MGI 

A-PRF/BCP 0.55±0.5
2 

0.40±0.8
4 

0.24±0.4
5 

0.15±0.4
1 

BCP/saline 0.77±0.6
8 

0.67±0.6
3 

0.52±0.8
5 

0.45±0.6
6 

Statistical 
significance 

0.42 0.62 0.61 0.67 

 
 
Probing 
depth PD 
in mm 

A-PRF/BCP 5.72±0.9
8 

4.22±1.0
5 

3.77±0.9
5 

3.45±0.9
3 

BCP/saline 6.22±1.3
4 

4.27±1.6
1 

4.04±1.4
0 

4.18±0.8
1 

Statistical 
significance 

0.33 0.93 0.60 0.06 

Clinical 
attachme
nt level 
CAL in 
mm 

A-PRF/BCP 5.22±1.2
5 

3.86±1.1
2 

3.45±1.3
1 

3.09±1.2
4 

BCP/saline 5.72±1.5
5 

4.09±1.2
2 

3.77±1.5
3 

4.04±1.0
3 

Statistical 
significance 

0.41 0.63 0.66 0.06 

DISCUSSION 
All recent therapeutic modalities aim to achieve 
periodontal regeneration through restoring lost bone, 
cementum and periodontal ligament tissues. Interest in 
autologous blood concentrates has been rapidly 
increasing over the past few years for their high 
regenerative potentials. 
Evaluated parameters/ 
duration 

Baseline-
3months  

Baseline-
6months 

Baseline-
9months 

 
Plaque index 
PI 

A-
PRF/BCP 

0.18±0.92   
NS 

0.36±0.76    
NS 

0.54±0.72    
S 

BCP/saline 0.22±0.60   
NS 

0.31±1.10    
NS 

0.53±0.92    
S 

 
Modified 
gingival index 
MGI 

A-
PRF/BCP 

0.15±0.84   
NS 

0.31±0.73    
NS 

0.34±0.68    
NS 

BCP/saline 0.10±0.93   
NS 

0.25±1.10    
NS 

0.32±0.78    
NS 

 
 
Probing 
depth (PD) 
reduction in 
mm 

A-
PRF/BCP 

1.50±0.74    
S 

1.95±0.56     
S 

2.27±0.71     
S 

BCP/saline 1.95±0.90    
S 

2.18±1.27     
S 

2.04±0.96     
S 

 
Clinical 
attachment 
level (CAL) 
gain in mm 

A-
PRF/BCP 

1.36±1.16    
S 

1.77±0.68     
S 

2.13±1.02     
S 

BCP/saline 1.63±0.89    
S 

1.68±1.23     
S 

1.68±1.23     
S 

Table 2: Change in clinical parameters from baseline to 
each time interval 

Advanced platelet-rich fibrin (A-PRF) is considered one of 
the most recent platelets concentrates. It has several 
superior properties than its previous precursors, which can 
add to periodontal regeneration.  In this study we evaluated 
the effect of A-PRF in periodontal regeneration of 
intrabony defects. 

All patients experienced uneventful healing 
indicating that all the used biomaterials well tolerated. 
Improvement in mean plaque index (PI) from baseline to 9 
months was better in test group (0.54±0.72) than the 
control group (0.53±0.92). Both groups had statistically 
significant reduction in PI, but without intergroup 
significance. At 9 months both groups showed 
improvement in the mean modified gingival index (MGI) 
with significant difference between A-PRF/BCP group and 
BCP/saline group (0.21±0.41 and 0.45±0.66).  
 
          These results are in accordance with those of 
Pradeep et al,(31) Ashawan et al,(32) and Agrawal el 
al,(33). However , all these authors used gingival index 
(GI)(26) rather than modified gingival index (MGI)(27), 
which was preferred in this study for its non-invasiveness. 

The decrease in these indices indicates the 
healthy gingival condition in subjects during the study, 
which can be explained by  proper oral hygiene measures 
and their reinforcement during the follow up visits. 
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       Although change in PD from baseline to each follow 
up was statistically significant in each group separately, no 
significant difference was found between the two groups at 
any time interval. Reduction in PD from baseline to 9 
months was greater in A-PRF/BCP group (2.27±0.71) than 
in BCP/saline group (2.04±0.96).  

Similarly, statistically significant difference in 
CAL gain was seen from baseline to each follow up in 
both groups individually, but not between the two groups. 
The gain in (CAL) from baseline to 9 months was greater 
in A-PRF/BCP group (2.13±1.02) than in BCP/saline 
group (1.68±1.23). 
To the best of our knowledge, clinical studies using A-PRF 
are scarce, and therefore our results were compared to 
other resembling studies evaluating other forms of platelet 
concentrates and bone grafts in periodontal regeneration. 

 PD and CAL gain in the current study were 
comparable to those of Naqvi et al,(34) 2017 who found 
that PD reduction and CAL gain were greater in test group 
(bioactive glass /PRF) (3.2±2.3 mm and 4.1±1.73 mm) 
than control group (bioactive glass alone) (3.15±1.06 mm 
and 3.15±1.06 mm) without significant difference between 
the two groups. Similarly, Bodhare et al,(35) found 
significant reduction in PD in both groups (PRF/bioactive 
alloplast and bioactive alloplast alone), but without 
intergroup significance. However, significant difference 
was seen between the two groups in mean CAL gain from 
baseline to 6 months. In 2015, Agarwal et al,(36) found 
significant difference between the two groups when they 
compared PRF/DFDBA to DFDBA alone in intrabony 
defects. In another trial with study design similar to ours, 
Sezign et al,(37) evaluated the effect of PRF combined 
with anorganic bovine bone material (ABBM) versus 
ABBM alone in intrabony defects, their results showed 
improvement in all parameters, but without significant 
difference between the two groups except for CAL gain. 

The favorable results with insignificant 
difference between to two groups in PD reduction and 
CAL gain, indicate the ability of BCP to induce 
regeneration in intrabony defects. This is supported by 
previous studies conducted by Stein et al,(38) Lee et 
al,(39) and Stevanovic et al,(40) who compared the 
regenerative capacity of biphasic alloplast in intrabony 
defects to open flap debridement (OFD), other alloplast (β-
TCP), autograft and xenograft (Bio-oss). Their results 
showed that PD reduction and CAL gain were significantly 
higher in biphasic alloplast groups than OFD and β-TCP, 
and similar to those of Bio-oss and autograft. 

Superior results seen in A-PRF/BCP group can 
be explained by the presence of tremendous amounts of 
platelets, leukocytes and various growth factors (GF) 
associated with healing and regeneration such as 
transforming growth factor-beta1 (TGF-β1), platelet 
derived growth factor (PDGF), vascular endothelial growth 
factor (VEGF) embedded within dense fibrin network.  

 
 
 

 
 

CONCLUSION 
Within the limitation of this study we can conclude: 

1- Both treatment modalities can be used in management 
of intrabony defects. 

2- Combination of A-PRF and BCP has better outcome 
than BCP alone in management of periodontal defects. 
CONFLICT OF INTEREST  
The authors declare that they have no conflict of interest  
 

REFERENCES 
1. Raitapuro-Murray T, Molleson T, Hughes F. The 

prevalence of periodontal disease in a Romano-British 
population c. 200-400 AD. Br dent J. 2014;217:459. 

2. Flemmig TF. Periodontitis. Annals of Periodontology. 
Ann Periodontol.1999;4:32-7. 

3. Löe H. Periodontal disease: the sixth complication of 
diabetes mellitus. Diabetes care. 1993;16:329-34. 

4. Gokhale ST, Dwarakanath CD. The use of a natural 
osteoconductive porous bone mineral (Bio-Oss) in 
infrabony periodontal defects. J Indian Soc Periodontol. 
2012 Apr;16:247-52.  

5. Cortellini P, Tonetti MS. Regenerative Periodontal 
Therapy. In: Lindhe J, Lang NP, Karring T, editors. 
Clinical Periodontology and Implant Dentistry.1. 5th ed: 
Wiley; 2008: 901 -44. 

6. KARRING T, Nyman S, Gottlow J, Laurell L. 
Development of the biological concept of guided tissue 
regeneration—animal and human studies. Periodontol 
2000. 1993;1:26-35. 

7. Esposito M, Grusovin MG, Papanikolaou N, Coulthard 
P, Worthington HV. Enamel matrix derivative 
(Emdogain) for periodontal tissue regeneration in 
intrabony defects. A Cochrane systematic review. Eur J 
Oral Implantol. 2009;2. 

8. Bennett NT, Schultz GS. Growth factors and wound 
healing: biochemical properties of growth factors and 
their receptors. Am J Surg. 1993;165:728-37. 

9. Pontoriero R, Wennström J, Lindhe J. The use of 
barrier membranes and enamel matrix proteins in the 
treatment of angular bone defects. A prospective 
controlled clinical study. J Clin Periodontol. 
1999;26:833-40. 

10. Agrawal AA. Evolution, current status and advances in 
application of platelet concentrate in periodontics and 
implantology. World J clin Cases. 2017;5:159. 

11. Marx RE. Platelet-rich plasma: evidence to support its 
use. J Oral Maxillofac Surg. 2004;62:489-96. 

12. Anfossi G, Trovati M, Mularoni E, Massucco P, 
Calcamuggi G, Emanuelli G. Influence of propranolol 
on platelet aggregation and thromboxane B2 production 
from platelet-rich plasma and whole blood. 
Prostaglandins Leukot Essent Fatty Acids. 1989;36:1-7. 

13. Choukroun J, Adda F, Schoeffler C, Vervelle A. Une 
opportunité en paro-implantologie: le PRF. 
Implantodontie. 2001;42:e62. 

14. Choukroun J, Aalam AA, Miron RJ. Platelet Rich 
Fibrin “PRF” and Regenerative Medicine:‘The Low-



 Ghonima  et al.                                                                                     Advanced platelet-rich fibrin in periodontal management. 

13 
Alexandria Dental Journal. Volume 45 Issue 2 

Speed Concept’.  MSCs and Innovative Biomaterials in 
Dentistry: Springer; 2017: 21-42. 

15. Choukroun J. Advanced PRF, & i-PRF: platelet 
concentrates or blood concentrates. J Periodontal Med 
Clin Pract. 2014;1:3. 

16. Masuki H, Okudera T, Watanebe T, Suzuki M, 
Nishiyama K, Okudera H, et al. Growth factor and 
pro-inflammatory cytokine contents in platelet-rich 
plasma (PRP), plasma rich in growth factors (PRGF), 
advanced platelet-rich fibrin (A-PRF), and 
concentrated growth factors (CGF). Int J Implant 
Dent. 2016;2:19. 

17. Ghanaati S, Booms P, Orlowska A, Kubesch A, 
Lorenz J, Rutkowski J, et al. Advanced platelet-rich 
fibrin: a new concept for cell-based tissue engineering 
by means of inflammatory cells. J Oral Implantol. 
2014;40:679-89. 

18. Kobayashi E, Flückiger L. Comparative release of 
growth factors from PRP, PRF, and advanced-PRF. 
Clin Oral Investig. 2016;20:2353-60. 

19. Tsai C-H, Shen S-Y, Zhao J-H, Chang Y-C. Platelet-
rich fibrin modulates cell proliferation of human 
periodontally related cells in vitro. J Dent Sci. 
2009;4:130-5. 

20. Younger EM, Chapman MW. Morbidity at bone graft 
donor sites. J Orthop Trauma.  1989;3:192-5. 

21. Garrido CA, Lobo SE, Turíbio FM, LeGeros RZ. 
Biphasic calcium phosphate bioceramics for 
orthopaedic reconstructions: clinical outcomes. Int J 
Biomater. 2011;2011:129727. 

22. World Medical A. World medical association 
declaration of helsinki: Ethical principles for medical 
research involving human subjects. JAMA. 
2013;310:2191-4. 

23. Schulz KF, Altman DG, Moher D. CONSORT 2010 
statement: updated guidelines for reporting parallel 
group randomised trials. BMC Med. 2010;8:18. 

24. O'Leary TJ, Drake RB, Naylor JE. The plaque control 
record. J periodontol. 1972;43:38-. 

25. Glavind L, Löe H. Errors in the clinical assessment of 
periodontal destruction. J periodontal Res. 
1967;2:180-4. 

26. Löe H. The gingival index, the plaque index and the 
retention index systems. J periodontol. 1967;38(6 Part 
II):610-6. 

27. Lobene R, Weatherford T, Ross N, Lamm R, Menaker 
L. A modified gingival index for use in clinical trials. 
Clin prev Dent. 1986;8:3-6. 

28. Ghasemi A, Zahediasl S. Normality tests for statistical 
analysis: a guide for non-statisticians. Int J Endocrinol 
Metab. 2012;10:486. 

29. Box GE. Non-normality and tests on variances. 
Biometrika. 1953;40:318-35. 

30. Heck RH, Tabata L, Thomas SL. Multilevel and 
longitudinal modeling with IBM SPSS: Routledge; 
2013. 

31. Pradeep A, Bajaj P, Rao NS, Agarwal E, Naik SB. 
Platelet‐Rich Fibrin Combined With a Porous 
Hydroxyapatite Graft for the Treatment of 3‐Wall 

Intrabony Defects in Chronic Periodontitis: A 
Randomized Controlled Clinical Trial. J periodontol. 
2017;88:1288-96. 

32. Ashawan PJ, Zade R. Comparative evaluation of 
bioactive glass bone graft material with platelet rich 
fibrin and bioactive glass bone graft material alone for 
the treatment of periodontal intrabony defects: a 
clinical and radiographic study. Int J Res Med Sci. 
2017;4:3288-94. 

33. Agrawal I, Chandran S, Nadig P. Comparative 
evaluation of the efficacy of platelet-rich fibrin and 
calcium phosphosilicate putty alone and in combination 
in the treatment of intrabony defects: A randomized 
clinical and radiographic study. Contemp Clin 
Dent.2017;8:205. 

34. Naqvi A, Gopalakrishnan D, Bhasin MT, Sharma N, 
Haider K, Martande S. Comparative evaluation of 
bioactive glass putty and platelet rich fibrin in the 
treatment of human periodontal intrabony defects: a 
randomized control trial. J Clin Diagn Res. 
2017;11:ZC09–ZC13. 

35. Bodhare GH, Kolte AP, Kolte RA, Shirke PY. Clinical 
and radiographic evaluation and comparison of 
bioactive bone alloplast morsels when used alone and 
in combination with Platelet‐Rich fibrin in the 
treatment of periodontal intrabony defects–A 
randomized controlled trial. J periodontol. 2018;00:1-
11. 

36. Agarwal A, Gupta ND, Jain A. Platelet rich fibrin 
combined with decalcified freeze-dried bone allograft 
for the treatment of human intrabony periodontal 
defects: a randomized split mouth clinical trail. Acta 
Odontol Scand. 2016;74:36-43. 

37. Sezgin Y, Uraz A, Taner IL, ÇULHAOĞLU R. Effects 
of platelet-rich fibrin on healing of intra-bony defects 
treated with anorganic bovine bone mineral. Braz Oral 
Res. 2017;31:e15. 

38. Stein JM, Fickl S, Yekta SS, Hoischen U, Ocklenburg 
C, Smeets R. Clinical evaluation of a biphasic calcium 
composite grafting material in the treatment of human 
periodontal intrabony defects: A 12‐month randomized 
controlled clinical trial. J Periodontol. 2009;80:1774-
82. 

39. Lee M-J, Kim B-O, Yu S-J. Clinical evaluation of a 
biphasic calcium phosphate grafting material in the 
treatment of human periodontal intrabony defects. J 
periodontal Implant Sci. 2012;42:127-35. 

40. Stevanović M, Biočanin V, Nedić M, Ignjatović N. 
Efficacy of nanocrystalline bone substitute biphasic 
calcium phosphate/poly-DL-lactide-co-glycolide for 
periodontal intrabony defects filling. Vojnosanit Pregle. 
2015;72:689-95. 
 
 
 
 
 
 
 

 


	ABSTRACT
	Corresponding author:
	E-mail: jaylane.kadry211@gmail.com
	INTRODUCTION
	MATERIALS AND METHODS
	Sample size:
	Study design:
	Grafting materials:
	Figure 1: METABIOMEND biphasic calcium phosphate
	2- Pre-surgical measurements:
	3- A-PRF preparation:
	4- Surgical procedure:
	5- Post operative care:
	6- Post operative measurements:
	7- Statistical analysis:
	RESULTS
	DISCUSSION
	CONCLUSION
	CONFLICT OF INTEREST
	The authors declare that they have no conflict of interest
	REFERENCES

