
Evaluation of the effectiveness of titanium-prepared platelet rich fibrin (T-PRF) and 

demineralized freeze-dried bone allograft (DFDBA) in socket preservation followed by 

implant placement using two stage approach 

 

 

ABSTRACT 

Background: The focus of the implant therapy is now shifting to a stable restoration rather than 

mere osseointegration. Placement of dental implants has become an indispensable part of 

mainstream dentistry, offering an improved quality of life to patients. One of the physiological 

changes that occurs after tooth extraction is alveolar ridge resorption. A variety of bone graft 

materials and platelet concentrates which are abundant in growth factors have been incorporated 

that provides the added effect of combination for early and better healing. 

Objectives: Evaluation of effectiveness of Titanium Prepared Platelet Rich Fibrin (T-PRF) and 

Demineralized Freeze-Dried Bone Graft (DFDBA) in socket preservation and simultaneous 

evaluation of implant stability three months after implant placement using two stage protocol. 

Methodology: Present study will be performed over one year period. Twelve patients, each 

having one tooth indicated for extraction in either of the arches will be selected. Atraumatic 

extraction will be done followed by socket preservation using combination of T-PRF and 

DFDBA to promote early healing followed by placement of implant.  

Expected results: We expect early and better results of bone formation in healing sockets after 

preservation using T-PRF and DFDBA, which will be advantageous for implant placement. 

Better results in terms of bone volume, bone height, bone density and histomorphometry are 

expected. 

Conclusion: Combined effect of DFDBA and T-PRF is expected to improve the 

periodontal parameters including both soft tissue and hard tissue outcomes.  
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INTRODUCTION 

The most popular and predictable treatment strategy practiced for rehabilitation of complete or 

partially edentulous arches of patients are dental implants. The focus of implant therapy is now 

moving from osseointegration to a safe reconstruction, and the timing of implant placement 

after extraction is one of the key factors in this. The primary indicator for the repair or 

preservation of osseous structures following disease or trauma is the rehabilitation of 

edentulous ridges to allow the installation of endosseous implants. One of the physiological 

changes that occurs after tooth extraction is alveolar ridge resorption.
1
  Socket grafting, which 
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also requires the use of grafting materials with or without barrier membranes, is said to 

minimise dimensional shrinkage in the alveolar ridge after tooth extraction.
2
  

                     Fresh-frozen, freeze-dried, or demineralized freeze-dried allograft have been 

shown to have less immunogenicity and sufficient bioavailability.
3
 The most commonly 

clinically accepted or adapted bone allograft material for periodontal repair is Demineralized 

freeze-dried bone allograft (DFDBA).
4
 as it is  known for its property of Osseo induction due to 

presence of BMPs. It is mainly used for reconstruction of osseous defects. 
5
 

                    Use of plasma fractions having increased concentration of platelets like Platelet-

rich plasma (PRP) offers numerous advantages. They play important role in regeneration. Their 

use is successfully associated with healing of connective tissue and bone. PRP shows non 

stimulative property and supports bioactivity. It also has variation patterns of methods showing 

technique sensitivity. On the other side PRP preparation requires time. Hence attempts have 

been made to improve the quality and improve the PRP properties. One of them is Titanium 

Platelet Rich Fibrin(T-PRF).
6
 It is third generation platelet concentrate, and is known to 

eliminate the hazardous effect seen with silica, present in the glass vacuum containers used for 

the preparation of Platelet Rich Fibrin (PRF). 

 

In the study by Olgun et al in the year 2018, use of titanium-prepared platelet rich fibrin (T-

PRF) and allograft was compared and evaluated when used in sinus lifting technique wherein 

no systemic and local complications were recorded. Clinical, radiographic, and histological 

results, studies have shown that bone formation is accelerated to 4 months compared to 6 

months for allografts.
7
 I In this current study we will be evaluating the combined effect of the 

use of T-PRF and DFDBA for socket preservation after that, a dental implant is placed using 

two stage protocol. Our study plan will serve many advantages including reduced time and 

improved healing outcome, with simultaneous preservation of adequate bone height. 

 

The aim of this study is to assess the combined effect of Titanium Platelet Rich Fibrin (T-PRF) 

and Demineralized Freeze-Dried Bone Graft (DFDBA) in socket preservation, as well as 

implant stability, three months after implant placement, using a two-stage protocol. 

 

 

METHOD AND MATERIALS 

 

STUDY POPULATION: 

In this study, around twelve healthy patients with no history of any systemic disease aged 

between 20 to 55 years will be recruited based on the need for single tooth replacement through 

implant fixture, from Department of Periodontics, Sharad Pawar Dental College, Sawangi 



(Meghe), Wardha. Study protocol is approved by the Institutional Ethics Committee of Datta 

Meghe Institute of Medical Sciences, Sawangi (Meghe), Wardha. Before initiating this study, 

the subjects will be acquainted with the purpose, method and design of the study. Informed 

consent will be obtained in written. Patients should fulfill the following criteria for involvement 

in study 

 

Inclusion criteria: 

1. Tooth indicated for extraction. Reasons might be any one like, fracture of root, failure of 

endodontic treatment, resorption (internal and external), over-retained primary teeth, non-

restorable carious lesions, residual roots. 

2. Oral hygiene indicated with plaque score ≤ 25%. 

3. Presence of opposing natural tooth.  

4. Presence of adjacent teeth. 

5. Thick gingival biotype. 

6. Radiographic and clinical appearance of intact alveolar bony walls. 

7.        4 mm of bone radiographically at root apex 

8. D-1, D-2 or D-3 bone quality. 

 

 

 

Exclusion criteria: 

1. Patients with impaired systemic health that would interfere with the process involved 

with repair and healing of bones e.g. (Diabetes mellitus, Osteoporosis, Blood disorders, and 

Titanium allergy). 

2. Significant differences in maxilla-mandibular space.  

3. Presence of para functional habits such as bruxism or clenching. 

4. Presence of proclined teeth, teeth with interdental spacing, rotated or mal-aligned 

anterior teeth. 

5. History of alcoholism, excessive smoking or drug abuse. 

6. D-4 bone quality. 

7. Width of keratinized gingiva less than 2mm at implant site. 

8. Debilitating temporo-mandibular joint pathosis. 

9. Untreated dental diseases. 

10. Pregnant and lactating mothers. 

  

 

STUDY PLAN: 



Present study will be performed over one year period. Twelve patients, each having one tooth 

indicated for extraction in either or both the arches will be selected. Baseline parameters will be 

recorded both clinically using UNC-15 probe and radiographically using CBCT. Extraction will 

be done atraumatically with minimal flap reflection using periotomes. Post-extraction sockets 

will be augmented using a combination of T-PRF and DFDBA. At three months, a clinical and 

radiographic examination will be performed, and implants will be implanted using a two-stage 

procedure. Three months after implant placement, the second stage surgery will be done. Both 

patients will have their Modified Plaque Index and Gingival Index registered. Probing depth at 

four sites around implants (mesial, buccal, distal and lingual/palatal) will be measured using 

UNC 15 probe and mobility of implants according to clinical implant mobility scale will be 

assessed at baseline and 3 months after permanent restoration. CBCT (Cone Beam Computed 

Tomography) will be done at baseline and 3 months after implant placement.  

Histomorphometric analysis will be done after receiving bone samples during implant 

placement. 

 

INITIAL THERAPY 

  

After a thorough evaluation and diagnosis, full mouth ultrasonic scaling will be administered, 

followed by initial therapy consisting of oral hygiene instructions. Plaque control instructions 

will be provided to the patients until they have a plaque score of less than 25%. A diagnostic 

cast of each patient will be prepared prior to surgery to determine the maxilla-mandibular 

relationship. To ensure proper implant placement, a diagnostic wax up of the teeth to be 

replaced will be prepared. Throughout the process, clinical images will be taken of all patients. 

 

SURGICAL PROCEDURE:  

 

1 hour prior to surgery, all patients will be given a prophylactic antibiotic, which will contain 

Cap Amoxicillin 500g. Depending on the surgical site, the area to be operated on may be 

anaesthetized with a nerve block and/or infiltration anaesthesia using a local anaesthetic 

solution. Lignocaine solution containing 1:100,000 Adrenaline at a concentration of 2% 

 

 

EXTRACTION OF TOOTH:  

 

Traditional extraction procedures include severing the periodontal connection, luxation with an 

elevator, and removal with forceps, which often result in tooth fracture, surrounding bone 

fracture, or both, as well as major ridge deformities after healing.
8
 Such deformities can prevent 



dental implant placement or result in sub-pontic food traps beneath typical fixed partial 

dentures, in addition to compromising aesthetics. To prevent these problems, “atraumatic” 

dental extraction procedures have gained popularity, and they could eventually become the 

standard of care for tooth extraction. Atraumatic tooth extraction is a technique used to 

carefully remove a tooth in such way that it reduces or eliminates the trauma to the tissues 

preserving the remaining bone around the teeth.
9
 The surgical protocol will be followed with 

complete asepsis and infection control. Atraumatic extraction will be done using periotomes. 

Every attempt will be made to minimize trauma to the alveolus during extraction with minimum 

socket expansion. Following the induction of local anaesthesia, the number 15 surgical blade 

would be inserted interproximally, that is, mesially and distally, in order to luxate the tooth 

inside the socket without breaking the cortical plates and to extreme the periodontal ligament 

fibres. 

 

 

 

 

 

Figure 1 (Anterior and posterior Periotomes) 

 

Figure 2 (Anterior Periotome) 

 

Figure 3 (Posterior Periotome) 



 

Figure 4 (Anterior Periotome) 

 



 

 

 

 

ALVEOLAR RIDGE PRESERVATION PROCEDURE 

 

 

After the tooth extraction, sockets will be examined for integrity of socket walls and 

debridement will be carried out. It will be followed by bone grafting using combination of T- 

PRF and DFDBA. 3 months after socket preservation implant placement will be done. Metal- 

ceramic crowns will be fabricated in the laboratory. 

Titanium PRF test tubes are procured from Çanakkale Onsekiz Mart University, 

Faculty of Dentistry, Department of Periodontology,17100 Çanakkale, TURKEY as 

shown in following figures 5-8 

 

Figure 5 (Titanium test tubes)    Figure 6 (Length: 12.5 cm) 

 

 

 

 

 

 

 

 

 



Figure 7 (Diameter 10mm/1cm) Figure 8 (Thickness 1.5mm) 

 



 

 

 

RE – EVALUATION: 

A complete re-evaluation will be performed at 3 months after placement of definitive metal – 

ceramic restoration. All clinical parameters, such as “full mouth plaque index (MPI)”, “full 

mouth papillary bleeding index (MBI)”, and probing measurements around implants as well 

as clinical implant mobility scale
10

 (CIMS) will be assessed.  

 

 

STATISTICAL ANALYSIS: 

 The Mean ± SD (mean and standard deviations) values will be determined for each 

clinical periodontal parameter including “PI, PBI, PPD, WKG, CAL, PH, PIS and marginal 

bone level”. The mean data will then be subjected for statistical analysis from baseline to 2 

months. For all of the patients, the Student's paired test will be used to equate baseline to 2 

month results. The difference observed will be considered non-significant if the probability 

value (p) is greater than 0.05, and significant if the value is less than 0.05. 

 

EXPECTED OUTCOMES: We expect early and better results in healing after socket 

preservation using T-PRF and DFDBA, which will be advantageous for implant placement. 

Better results in terms of bone volume, bone height, bone density and histomorphometric 

results. 

 

DISCUSSION: 

Titanium is one of the metals with the highest strength-to-weight ratios and corrosion 

resistance.
11

 Titanium has good biocompatibility due to its noncorrosive characteristics. In 

vivo, the material forms an adhesive oxide layer to passivate itself. Titanium also has a 

unique osseointegration feature that allows it to integrate structurally and functionally with 

the underlying bone, making it a popular material for total joint replacements
12

, dental 

implants, internal and external fixators, artificial heart valves, spinal fusion, and medical 

devices.
13

 Biomaterials that come into touch with blood must have a high level of 

hemocompatibility. As a result, titanium is a promising biocompatible material for 

biomedical devices, whether in orthopaedics or cardiology. 

In the study by Olgun et al in the year 2018, use of “titanium-prepared platelet rich fibrin (T-

PRF)” and “allograft” was compared and evaluated when used in sinus lifting technique. 

Comparisons were based on histologic, radiographic basis after evaluating clinically. Sinus-



 

 

lifting procedures were done on 18 posterior maxilla. Balloon-lifting technique was selected 

and implants were placed. Randomization was done and around 10 sinuses were alloted to 

“T-PRF” (test group) and to allograft eight were assigned (control group). Computed 

tomography was done at 4  and 6 at months in both the groups  respectively. Bone samples 

were received during implant surgery. Implant stability was measured after three months of 

the second surgery. Results of the study stated that the control group had improved findings. 

(69%  height, 53% density, and 62% volume) than  “T-PRF” group. Newly-formed bone 

ratios were evaluated histomorphometrically. In the control and test groups, they were about 

17.28 2.53 and 16.58 1.05, respectively. There was no discernible difference between the two 

classes. Implant stability values were found to be statistically significant (P =.611). Finally, 

the authors concluded that T-PRF treatment results in better clinical outcomes and 

histomorphometric results, as well as faster bone development. 

 

 A case report by Shantipriya Reddy et al, 2018 two intrabony defects treated with T-PRF 

were reported. Clinical evaluation was then followed by radiographic evaluation and 

outcomes were assessed. Surgical treatment with placement of autologous T-PRF was 

followed for a period of six months. After six months it showed a signifcant decrease in the 

values of “Probing Depth” (PD) and gain in the values of “Relative Attachment Level” 

(RAL). Radiographic observations showed defect depth reduction and increase in bone 

density. It demonstrated, the presence of growth factors in “T-PRF” have an improving effect 

on healing of various hard and soft tissues. Finally, the authors came to the conclusion that 

"T-PRF" is effective at enhancing clinical and radiographic parameters. It implies that "T-

PRF" has a significant role to play as a key regenerative material in the treatment of 

intrabony osseous defects. Few other related studies on intraoral implants were reported (11-

14). 

Therefore, in this study we plan to associate the effectiveness of implants incorporated in 

fresh extraction socket with simultaneous placement of titanium platelet rich fibrin and 

demineralized freeze- dried bone graft using a two-stage protocol. Our study plan will serve 

many advantages including reduced number of surgical interventions, preservation of 

adequate bone height and esthetic outcomes 

 

 

 

 



 

 

CONCLUSION:  

Combination of T-PRF and DFDBA will expect novel outcomes with reduced time for 

healing. This study plan will serve many advantages including reduced time for healing, 

improved healing and preservation of adequate bone height. 
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