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 To compare PRF and PRF+BEGO-OSS® as bone augmentation 

materials in terms of bone level and bone quality. A split-mouth study on 

12 patients to replace the missing upper first molar tooth. Twenty 

implants were inserted simultaneously with the sinus lift procedure. 

Augmentation was performed with PRF on one side, and PRF+ BEGO-

OSS® on the other side. CBCT scans were taken for the included cases 

preoperatively and 4 months postoperatively. Both bone height and 

quality measurements were taken for the buccal, palatal, mesial, and 

distal sides of each implant. The level of bone gain was slightly higher 

on the PRF+ BEGO-OSS® side. However, the difference in bone gain 

between the treatment sides has not been statistically confirmed (P= 

0.135). The bone quality increase was higher in both buccal and palatal 

areas in the PRF treatment sides. A bone quality decrease in mesial and 

distal surfaces was noticed on the PRF side. The difference in bone gain 

between the treatment sides has not been statistically confirmed (P= 

0.135). Augmentation with (BEGO-OSS®) bone graft does not seem to 

add a significant value to the use of PRF in the maxillary sinus-lift 

procedure. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Dental implant placement in the maxillary sinus region represents a challenge due to pneumatization of the 

maxillary sinus after dental extraction [1]. This is usually addressed by either direct or indirect sinus lift 

procedures. This can be performed before dental or simultaneously with the dental implant insertion [2].  

 

To improve the outcome of sinus lift procedures, bone augmentation material may be inserted [3], [4]. 

Some studies suggest the use of Platelet Rich Plasma [5], [6] or Platelet Rich Fibrin (PRF) to accelerate 

implant site healing, as they are rich in a variety of growth and chemotactic factors [7]. 

 

PRF is an autogenous fibrin matrix. It represents a new generation of platelet concentrates, with the benefit 
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of cost-effectiveness and simple processing without biochemical blood handling. This matrix can guide the 

process of healing in addition to its role in revascularization of the healing site [8], [9]. 

 

According to the available evidence, the value of using PRF alone or in combination with other bone 

augmentation materials seems inconclusive [10]. However, most of these studies relied on different 

patients. This might influence the result since different host-related factors might play a role. 

 

2. Aim of the study 

This study aims to compare PFR and PRF+ Bio-Oss® as bone augmentation materials in sinus-lift 

procedures using a split-mouth study. 

 

3. Materials and methods 

Twelve patients required bilateral sinus lifts to replace the missing upper first molar tooth. Patients were 

informed about the nature of the study and they agreed to participate and consented. A total of 24 implants 

were inserted simultaneously with the sinus lift procedure. Bilateral direct sinus lifts were performed for 

each patient, PRF on one side, and PRF+ BEGO-OSS® for the other side. Four implant cases were 

excluded from the study. Three were excluded due to failure of osseointegration. The first two implants 

were removed at the second visit, while the third one was removed at the 3rd visit. The fourth case was 

excluded because of incomplete data. Ten of the remaining 20 cases were treated with PRF, whereas the 

other 10 cases were treated with PRF+ BEGO-OSS®. 

 

All procedures were performed under local anesthesia in a dental office setting. Direct sinus lift was the 

chosen technique to lift the maxillary sinus floor for all cases. After opening a 3-sided buccal flap, a lateral 

bony window was created. The sinus floor was elevated using Dentium Advanced Sinus Kit (DASK®). 

Bovine resorbable bone graft substitute (BEGO OSS®) material (0.5cc) was used for the sinus lift 

procedures at the augmentation site. For both sides, 5cc PRF was added (prepared after centrifuging the 

patient’s blood at 300000 rpm for 20 minutes). Primary closure of the wound was done using a 3/0 black 

silk suture. The sutures were removed after 7 days. 

 

Cone Beam CT scans (Soredex CRANEX3D®) were taken for the included 20 cases, preoperatively and 4 

months postoperatively [8]. The radiographic findings (bone height and quality measurements) were 

analyzed using BlueSky Bio® Software. Both bone height and quality measurements were conducted for 

the buccal, palatal, mesial, and distal sides of each implant. Thus 40 surfaces were available for analysis in 

each treatment. 

 

For preoperative bone height measurement, a virtual implant was placed on the CBCT screen. Preoperative 

bone height at the buccal, palatal, mesial, and distal surfaces was recorded. After 4 months of the implant 

insertion, CBCT was taken to measure the changes in bone height for the four surfaces (Figure 1). 

 

Similar to bone height measurement, bone quality was assessed preoperatively using a virtual implant. Bone 

quality was recorded in Hounsfield units (Hu) for the four surfaces in 3 (crestal, apical, and middle) points 

(measured with Hounsfield Units). Bone quality measurement was repeated 4 months postoperatively 

(Figure 2). 

 

Both descriptive and inferential statistics were used to determine the changes in both bone height and 

quality. Paired T-test was used to identify the statistical difference between the preoperative and 

postoperative bone height and quality on both sides. Chi-Square Test was used to identify the correlation 
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between categorical variables. SPSS Ver. 25 used to conduct the statistical tests. Statistical significance was 

considered at (P<0.0.5). 

 

4. Results 

The male to female ratio was 2/1 (8 males and 4 females). No significant relationship was found between 

the patient’s gender and bone quality change (P=0.125). Patients’ age range was 41- 65 (mean 47.11, SD:  

6.837). Five dental implants were used: Dentium 16 cases, NeoBiotech 6, SGS 4, DeTech 4, Straumann 2. 

Used implant diameter ranged between 3.6mm and 5mm. 

 

As illustrated in Figure 3, the highest increase in bone level is seen in the mesial surface for the PRF+ 

BEGO-OSS® side. The highest bone gain for the PRF treatment was reported on the distal side. The level 

of bone gain for the buccal and distal surfaces in both treatments is comparable, whereas the difference in 

bone gains is more obvious in both mesial and palatal surfaces with the highest bone gain on the PRF+ 

BEGO-OSS® side. However, the difference in bone gain between the treatment sides has not been 

statistically confirmed (P= 0.135).  

 

Interestingly, Figure 4 does not show the same pattern of bone quality change as in bone level change. The 

bone quality increase is clear in both buccal and palatal areas with the highest levels shown in PRF 

treatment sides. Bone quality change in mesial and distal surfaces decreases in PRF. This decrease is more 

than PRF+ BEGO-OSS® on the mesial side. The distal side shows a slight increase in bone quality for 

PRF+ BEGO-OSS® compared to the decrease in the quality for the PRF side. The comparable patterns of 

change in bone quality between two treatments might explain the absence of significant statistical 

difference between the two treatment modalities (P= 0.929). 

 

5. DISCUSSION 

Regardless of the use of bone substitute materials, sinus lift surgery is considered a safe procedure with 

predictable results and a low complication rate [11]. [12] in their systematic review found that implant 

placement after sinus lift without bone graft material is a valid technique for cases with crestal height from 

5 - 9 mm. [16] think that local anatomical factors, implant-related factors, and other surgical factors play an 

important role in the success of the sinus-lift procedure. This does not seem to substantiate the use of sinus 

lift filling material [13]. 

 

On the other side, some studies demonstrate the benefit of adding bone substitute materials. [14] in their 

split-mouth comparative study on 14 patients found that the PRF side showed 1.42 mm more bone height in 

the PRF side compared to the graft-less side. They also found that bone quality was more in the PRF side by 

52.85 Hu. They concluded that PRF improves both bone quality and quantity at the sinus lift site. 

 

Furthermore, It has been suggested that bone substitute materials with or without PRF could be considered 

as an effective adjunct to the sinus-lift procedure for treating limited bone resorption [15], [16]. It enhances 

new bone formation [17], [18]. In some cases, it might provide mechanical support for simultaneous 

implant insertion [19]. 

 

A widely used bone substitute is the BEGO-OSS®, which is bovine hydroxyapatite used for various 

augmentation procedures [20]. It has been found to have similar biological behavior to autogenous bone 

graft in sinus lift in experimental animals [21]. It is a popular bone augmentation material for the sinus-lift 

procedure [22] with good predictability from clinical, radiographical, and histological points of view [23]. 

Bovine bone substitute can be used alone [22] or with PRF as augmentation material for a direct maxillary 
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sinus lift. It has been suggested that the resulting bone formation is adequate and effective in dental implant 

procedures [24]. 

 

In terms of bone height gain, this study's findings agree with [18] study. In their study, they found an 

increase in bone height on the PRF side as well as the PRF+ Bovine bone substitute. despite there was no 

significant statistical difference between PRF and PRF + BEGO-OSS® sides. There are higher bone levels 

reported in the latter. This has been explained by the fact that PRF can decrease the scattering of the graft 

particles used. This would enhance the volumetric increase and minimize the time for vertical bone gain 

[25]. 

 

Several conducted studies compared the outcome of sinus lift procedures using different augmentation 

materials. [26] compared the ISQ mean values between Bio-Oss® in one group and Bovine bone substitute 

with PRF in the other group. They found no statistically significant differences after 36±10 months of 

functional loading [26]. The combined use of Platelet-rich fibrin and Bio-Oss® reduces the risk of 

xenopathy transmission. Its gelatinous consistency improves clot stability. Besides, it can have a barrier 

effect on the bone breach at the surgical site due to its membranous shape [26]. It is also believed that the 

structure of the fibrin network in the PRF is a key factor for its role in the healing process [27]. 

 

According to the current study finding, BEGO-OSS® seems to have a deterrent effect on PRF biological 

activity on bone formation in both buccal and lingual surfaces. Despite this is not the case for mesial and 

distal surfaces. This might indicate that the BEGO-OSS® value is limited to the amount of newly formed 

bone and does not contribute to the maturation of the newly formed bone. [16] stated that PRF has no 

beneficial effect on deproteinized bovine bone graft maturation. This might raise a question about the 

synergetic effect of both PRF and Bovine bone substitute materials in sinus lift procedures. 

 

To the best of the authors’ knowledge, this is the first study that uses a split-mouth comparison between 

PRF and PRF+ Bio-Oss for both bone quality and bone height improvement. However, this study has a 

limited sample size. This can be explained by the limited number of patients with bilateral first molar loss 

seeking dental implant treatment for both sides. 

 

6. CONCLUSION 

Augmentation with (Bio Oss™) bone graft does not seem to add a significant value to the use of PRF in the 

maxillary sinus-lift procedure. 
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Figure 1: (a) preoperative height measurement at the buccal side with the virtual implant. (b) postoperative 

measurement after 4 months of the implant insertion. 
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Figure 2: (a) preoperative 3-point bone quality measurement at the buccal side with the virtual implant. (b) 

postoperative bone quality measurement after 4 months of the implant insertion. 

 

 
Figure 3: the level of bone gain for PRF and PRF+BEGO-OSS treatment sides 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 07, September, 2022 

  

3189 
 

 
Figure 4: bone quality change for PRF and PRF+BEGO-OSS treatment sides 

 

 

 

 

 


