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Abstract 
      This systematic review aims to review the efficacy of Platelet Rich Fibrin (PRF) in accelerating 
bone regeneration after odontogenic cyst enucleation, as well as the side effects that can occur 
after surgery. The literature search was performed in Pubmed, EBSCO, ProQuest, and Scopus 
from 2017-2021, and based on formulated clinical questions. Studies of patients with cystic lesions 
were  based on clinical and/or radiological findings using autologous PRF followed by radiological 
or clinical examinations were included in the review. Final search yielded 14 studies. The bone 
regeneration process in odontogenic cyst patients using PRF and/or bone graft occurred faster 
compared with the control group. Six of the 12 case reports reported almost complete bone 
regeneration in six months after cyst enucleation. The lowest visual analog score (VAS) was 
reported in the group receiving PRF, followed by patients receiving PRF and bone graft. None of 
the studies mentioned a significant side effect of PRF after enucleation. PRF provides faster bone 
regeneration in patients after enucleation of odontogenic cyst lesions, with the lowest pain score 
(VAS) and side effects that are not significantly different from the bone graft group.                            
                                                                       Review (J Int Dent Med Res 2022; 15(4): 1829-1837)          
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 Introduction 
 

 Cysts in the oromaxillo-facial region are 
classified into 2 major groups based on the 
epithelial lining as odontogenic cysts and non-
odontogenic cysts.1,2 Odontogenic cysts are one 
of the most common lesions affecting the hard 
tissues of the jawbone. These cysts develop from 
the epithelial component of the odontogenic 
apparatus trapped within the bone or gingiva. 
Non-odontogenic cysts also occur in the oral 
cavity. These cysts commonly arise from non-
tooth-producing tissues on specific areas or 
organs in the oral cavity, such as salivary cysts, 
nasopalatine cysts, and nasolabial cysts.3 

A literature review stated that odontogenic 
cysts accounted for 0.8% to 45.9% of diagnosed 
lesions in the oral cavity.4,5 A national study in 
Turkey reported an incidence proportion of 
odontogenic to nonodontogenic cysts of 98.5 

to1.5. The study also reported that the most 
common odontogenic cysts were radicular cysts 
(54.7%), followed by dentigerous cysts (26.6%), 
residual cysts (13.7%), odontogenic keratocysts 
(3.3%), and lateral periodontal cysts (0.2%). 
Nasopalatine duct cyst (1.5%) was the only non-
odontogenic cyst found in this study.6 

The presence of odontogenic cysts has the 
potential to cause a significant reduction in 
quality of life, to pathological fractures of the 
mandible and facial asymmetry.7 Nowadays, the 
main treatment modality for odontogenic cysts 
today is surgery. Utmost of all treatments, 
nucleation is the most effective surgical method. 
This technique aims to remove the cystic capsule, 
reducing the chance of recurrence by 33%. and 
preventing around 44% from growing to 
carcinoma of the cystic capsular epithelium.8,9 
Enucleation is a surgical method performed 
entirely in one session, which creates a cavity in 
the bone and utilizes the centripetal healing of 
bone to fill the void.10 

In large cysts cases, bone defects may 
occur in post-enucleated patients.11 In addition, 
the weakened bone structure is prone to fracture 
in the postoperative period.12 Therefore, 
autografts and alloplastic materials are used to fill 
in the postoperative voids. Materials for bone 

*Corresponding author: 
Rachmady Nofriansyah, 
Oral and Maxillofacial Surgery Departement, faculty of 
Dentistry, Hasanuddin University,  
Makassar South Sulawesi Indonesia.  
E-mail: rnofriansyah@gmail.com 
 



 
Journal of International Dental and Medical Research ISSN 1309-100X                          Platelet-Rich Fibrin on Bone Regeneration 
http://www.jidmr.com                                                                                                                              Rachmady Nofriansyah and et al 

 

  Volume ∙ 15 ∙ Number ∙ 4 ∙ 2022 
                            

Page 1830 

graft include autograft, allograft, xenograft, and 
synthetic bone substitutes. Autologous bone 
grafts are the gold standard used in cases of 
bone augmentation. However, these grafts 
require additional surgery, therefore increasing 
the risk of postoperative pain, paresthesia, and 
infection.13 

Various cytokines regulate the post-
enucleation healing process, yet the full 
mechanism of this process is still unclear. 
However, it is known that platelets play a crucial 
role not only in hemostasis but also in the wound 
healing process.14,15 Platelet-Rich Fibrin (PRF) is 
a second-generation platelet concentrate, first 
introduced in France in 2006, with simplified 
processing without the use of anticoagulants.16,17 

PRF is fully autogenous, simple, and relatively 
inexpensive. PRF also stimulates the release of 
growth factors and platelet cytokines that control 
cell migration and differentiation, hence 
promoting the healing process.16,18 So far, the 
use of PRF has been limited to a few countries 
and/or hospitals. The benefits of adding PRF are 
also still not fully understood. Mauceri et al., 
reported that complete bone regeneration with 
PRF occurred 6 months after enucleation.19 
However, Perjuci et al also found that 
spontaneous healing (without the addition of 
PRF) could occur completely 6 months after 
enucleation.20 Meanwhile, Elabdin et al, reported 
that post-enucleation bone regeneration was 
faster with the use of PRF-added bone graft, 
compared to bone graft alone.21 Therefore, this 
study was conducted to examine the efficacy of 
PRF in accelerating bone regeneration after cyst 
enucleation. Here are the side effects that can 
arise after surgery. 
   

Materials and methods 
 
This systematic review follows the 

Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis PRISMA checklist 
guidelines by Cochrane and has been registered 
in xxxx (PROSPERO). 

Eligibility Criteria 
This systematic review included studies 

with an observational design with or without 
randomization, which were written in English. 
Studies in the form of literature reviews, animal 
studies, cell studies, and/or studies that are in the 
process of peer review are excluded from this 
study. The study eligibility assessment was 

performed independently by 2 authors (AF and 
RN). Disagreements regarding study eligibility 
were resolved at the discretion of the third author 
(EP). 

In addition, inclusion and exclusion 
criteria based on formulated clinical questions 
are also applied. This study includes patients 
diagnosed with  cystic lesions based on clinical 
and/or radiological findings and had platelet-rich 
fibrin obtained from their blood sample 
(autologous). Additionally, studies with  control of 
placebo or standard therapy, with bone density 
assessed with radiograph, and pain scale 
assessment are included in this study. 
Meanwhile, patients with systemic conditions that 
can interfere with bone healing, such as      
immunological disease, uncontrolled diabetes 
mellitus, history of chemotherapy or radiotherapy, 
hematological disorders, and/or who are currently 
on anticoagulant therapy and patients with 
suspected infection in the operating area were 
excluded from this review.                           This 
study also includes retrospective or prospective 
observational studies, interventional studies 
with/without randomization, and case-control 
studies. However, studies that are ott able to be 
retrieved; not available in English; and published 
more than 10 years, are excluded. 

Literature Search 
Literature searches were carried out on 5 

search engines (Pubmed, EBSCO, ProQuest, 
Cochrane, and Scopus) on November 5, 2021, 
using keywords as listed in Table 1. MeSH 
terminology was used following the 
recommendations of the Cochrane Handbook 
2008.22 Reference lists from each article are also 
used as material to expand the scope of literature 
searches. 

 

 
Table 1. Literature Search Results. 
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Study Selection 
All studies from the searches are listed in 

our database. Two authors (AF and RN) 
screened titles and abstracts based on the 
formulated clinical questions.  Then, study 
eligibility was assessed by reading the full article 
manuscript, which was conducted by two authors 
(AF and RN). Discrepancies that occur are 
resolved at the discretion of the third author (EP). 

Summary Measures and Data Analysis 
Data collection from each article was 

carried out independently by each author. The 
Cochrane Consumers and Communications 
Review Group was used as a reference for 
creating a database for the extracted data. The 
extracted data included the author's name, year 
of publication, study design, number of 
participants, technique of making PRF, 
comparison intervention, and all outcomes 
reported in the article. Data presented in the form 
of numbers is preferred over graphs in order to 
avoid misinterpretation/estimation of readings. 
However, the data presented in graphic form in 
each article is not an exclusion criterion for this 
article. This study attempted to evaluate the 
effectiveness of using PRF after cyst enucleation, 
using the outcomes as listed previously. All data 
are presented in numerical form, except side 
effects (secondary outcome), and will be 
analyzed descriptively. 

Qualitative Assessment      
The quality of each study was assessed 

independently by 2 authors (AF and RN), 
together with an assessment of study eligibility. 
The qualitative tools used were the Risk Of Bias 
In Non-randomised Studies of Interventions 
(ROBINS-I) tool and the revised Cochrane Risk-
of-Bias (RoB) tool for randomized trials. As 
recommended by Cochrane,  ROBINS-I tool can 
be used to assess the risk of bias in 
interventional studies without randomization, 
using the terminology low, moderate, and serious 
in the risk stratification of the assessed study 
bias.23 Studies with report/case series designs 
were assessed by using The Joanna Briggs 
Institute (JBI) Critical Appraisal Checklist for 
Case Reports 2017.24 

 
Results 
 
Search Results 
The literature search was carried out on 5 

databases with keywords as shown in Table 1. 

Initial search from various databases using the 
search strategy mentioned above resulted in a 
total of 613 studies. Among them, 50 were 
deduplicated. Overall, we obtained 563 articles 
for abstract and title screening. Selection was 
made of titles and abstracts, which were adapted 
to the study design and clinical questions. Based 
on the results of this screening, we obtained 466 
articles with unsuitable study designs and clinical 
questions, 72 reviewed articles, 5 in vivo studies, 
and 2 in vivo studies. There were 16 articles that 
passed the abstract and title screening stage. 
Two articles were not available in full text in 
English, thus were excluded from this study. A 
complete review was performed on the remaining 
14 articles (Figure 1). 

 

Figure 1. Flow diagram of the article selection 
process. 

Study Characteristics 
Fourteen included studies consisted of 9 

case reports, 3 case series, 1 interventional 
study without randomization, and 1 interventional 
study with double-blind randomization.19,21,25-36 All 
studies included were published in the last 10 
years. Most articles evaluated patients with 
radicular-type odontogenic cysts, but 2 articles 
observed patients with traumatic cysts 
(pseudocysts).  

The enucleation procedure used the 
same protocol between studies. PRF 
preparations varied, mainly on the volume of the 
vein used, rotational speed, and duration of 
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centrifugation. The PRF preparation techniques 
in each study are listed in Table 2. 

 

 
Table 2. Included Study Characteristics. 
 

Risk of Bias 
The risk of bias for case studies and 

series were assessed using The Joanna Briggs 
Institute (JBI) Critical Appraisal Checklist for 
Case Reports 2017. Six of the 12 case reports 
had a low risk of bias, and the rest had a 
moderate risk of bias. There is a risk of bias in 
these 6 case reports due to the absence of basic 
data regarding the patient's demographic profile 
and a detailed explanation of the patient's 
disease course. 

The study by Meschi et al., has poor 
quality due to the high risk of bias in this RCT 
study.25 This study did not apply covertness of 
personnel and patients. Based on the RoB 
guidance criteria by Cochrane, if there is one 
assessment criteria that indicates to have a high 
risk (performance bias), then the overall 
assessment of the study will be at high risk of 
bias. The article by Elabdin et al. has a moderate 
risk of bias, as assessed by the ROBINS-I.20 
tools.21 

Radiographic Examination 
One interventional study without 

randomization, 3 case series, and 9 case reports 
performed radiographic examination. Elabdin et 
al, reported the increase in radiological opacity in 
the post-cyst enucleation cavity in patients with 

oral cysts implanted with bone grafts and PRF 
occurred more rapidly than in patients without 
bone grafts and PRF. Even without bone grafts, 
PRF alone still accelerates bone regeneration. At 
six months post-enucleation, the bone density in 
the PRF group (without bone graft) was 
181.0±13.05 HU. This figure was much higher 
than the group of patients without PRF and bone 
graft (117.71±6.24 HU). Six of the twelve case 
reports reported that bone regeneration in PRF-
treated patients was nearly complete at six 
months after cyst enucleation. Nankani et al. 
observed that 85.6% of the cavity was filled by 
the third month and by six months 95.5% of it 
was filled. In addition to this findings, Baykul et al 
reported that the post-enucleated area was ideal 
for implant placement in six months30 and 
Bernabeu-Mira et al reported that no gingival 
recession occurred with PRF administration after 
cyst enucleation.31 

Other Clinical Examinations 
One study reported the clinical outcomes 

of using PRF after oral cyst enucleation. This 
study stated that there were no significant 
differences in scores for pain, bleeding, 
nausea/vomiting, and the incidence of 
halocytosis. However, the lowest VAS scores 
were found in the group receiving PRF, followed 
by patients receiving PRF and bone graft.25 None 
of the studies reported significant side effects of 
PRF after enucleation of oral cystic lesions. 
 
 Discussion 
 

This systematic review aims to evaluate 
the PRF efficacy in bone regeneration after 
enucleation of cystic lesions, using the 
radiological and clinical examination of the 
patient. All studies demonstrated the superiority 
of using PRF after cyst enucleation in 
accelerating bone regeneration. Most case 
reports reported complete regeneration of the 
post-operative cavity occurring within the first six 
months after enucleation. This has proven the 
benefits of PRF, a previous study also reported 
that 66% of patients after cyst enucleation had 
complete regeneration in the first 6 months 
(spontaneous healing without any graft material). 
One of the new patients experienced 59% 
regeneration at month 9.11 

 PRF consists of almost 97% platelets 
and more than 50% leukocytes in the blood. 
These contents stimulated faster bone 
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regeneration by releasing various cytokines that 
trigger the release of growth factors. Among 
these cells, macrophages can directly promote 
osteogenesis, which is linked to the nuclear 
factor kappa B (NF-κB).37 Macrophages also play 
a role in bone-forming activity by maintaining the 
availability of mesenchymal stromal/progenitor 
cells.38      18,39  

The main growth factors in PRF are 
transforming growth factor-1 (TGF-β1), vascular 
endothelial growth factor (VEGF), bone 
morphogenetic protein-1 (BMP-1), and platelet-
derived growth factor (PDGFs), and insulin-like 
growth factors (IGFs).18,40,41 TGF-β1 promotes 
bone regeneration by stimulating the synthesis of 
collagen and fibronectin.42 Collagen is a crucial 
component of bone, while fibronectin plays a role 
in increasing the adhesion, migration, and 
differentiation of osteogenic progenitor cells by 
regulating the pathway Wnt/β-catenin 
signaling.43,44 The VEGF influences angiogenesis 
and thus is essential for bone development,45 
while the BMP-1 is involved in extracellular 
matrix deposition.46 The PDGF and IGF-I have 
been found to increase the proliferation and 
differentiation of osteoblasts.47,48 Furthermore, 
PDGF also coordinates the migration, 
multiplication, and survival of the mesenchymal 
cell line.16 The study by Marsa et al. 2017 and 
Diananda et al. 2017 reported an increase in 
fibroblast proliferation after the addition of PRF-
lysate and advanced PRF, respectively.16,17 
Another evidence of PRF role was revealed by 
Asri et al. 2019, where L-PRF was found to 
increase dental pulp stem cell proliferation.41 

The process of bone remodeling is 
constant over time, played primarily by 
osteoclasts and osteoblasts.49 This means that 
bone healing can occur spontaneously without 
the presence of materials such as grafts or 
anything else. The use of PRF resulted in greater 
bone fill and decreased bone resorption 
compared to normal healing.50 This study was 
supported by another investigation by Alsayed et 
al. 2020 revealing the minimization of bone 
resorption in the vertical and horizontal 
dimensions.51 Consequently, PRF offers an 
increased rate of bone regeneration. In turn, the 
risk of cyst recurrence and wound healing, which 
makes the patient uncomfortable, will proceed in 
a shorter amount of time. 

In this study, we also found the most 
proliferative activity occurred in the first 12 weeks 

post-enucleation. Six of the twelve case reports 
reported nearly complete bone regeneration in 
six months after cyst enucleation. At the third 
month (12 weeks) after enucleation and 
administration of PRF, filling of the remaining 
cavity had occurred 85.6%.27 At week 24, the 
bone filling had occurred by 95.5%. This finding 
provides information that during this time period, 
monitoring of bone regeneration is incredibly 
crucial and the delay/failure of bone regeneration 
can be predicted during this time. 

The use of PRF also provides equally 
good clinical outcomes. In fact, the pain score 
(VAS) of the PRF group was the lowest 
compared to those who received PRF and bone 
graft, bone graft only, and no bone graft material 
or PRF (spontaneous healing).25 Addition of PRF 
was also reported to increase the osteogenesis 
ability of the other materials used ( bone graft), 
as reported by Elabdin et al.21 All studies did not 
report any significant adverse effects of post-
enucleation PRF. 

There are several limitations to this study. 
First, we did not apply an age restriction to study 
inclusion in this systematic review. Pediatric 
patients may have faster bone regeneration 
compared with elderly patients. However, only 
one study in this systematic review used pediatric 
samples. Other studies were done in adult 
patients, so the rate of bone growth was not 
significantly different. Second, clinical outcomes 
were not compared between studies, as only one 
study reported this outcome. The main reason for 
this is the limited number of clinical studies 
related to the effect of PRF on the clinical 
outcome of patients after cyst enucleation. Third, 
most studies mentioned in this review were case 
reports and therefore cannot be directly 
compared with post-cyst enucleation patients 
who did not receive PRF. Thus, the benefits of  
PRF could not be assessed in these studies. 
 
 Conclusions 
 

PRF provides the advantage of faster 
bone regeneration in patients after enucleation of 
oral cystic lesions. Patients given post-
enucleation PRF were also reported to have the 
lowest pain scores (VAS) compared to the PRF 
and bone graft, bone graft only, and no bone 
graft material or PRF (spontaneous healing) 
group. No significant side effects were found in 
the utilization of PRF. 
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Authors Age (years) N PRF Procedures Outcomes 

Elabdin et al., 
202021 

A= 24.86±4.06 
B= 30.29±7.50 
C= 28.0±4.55 

A=7 
B=7 
C=7 

20 mL of venous blood 
was centrifuged for 10 
minutes at 3000 rpm 

● Increased of bone density, 6 months 
after enucleation (p<0.0001) (*) 

o A= 330.71±13.07 HU 
o B= 181.0±13.05 HU 
o C= 117.71±6.24 HU 

● Surface area of bone defects (p=0.143) 
(**) 

o A= -16.43± 
o B= 181.0±13.05 HU 
o C= 117.71±6.24 HU 

Meschi et al., 
201825 

A= 43.5±16.37 
B= 44.9±19.25 
C= 49.7±16.43 
D= 44.8±13.87 

A= 10 
B= 15 
C= 12 
D= 13 

10 mL of venous blood 
was centrifuged for 10 
minutes at 3000 rpm 

● Mean of VAS, 7 days after enucleation  
o A= 1.2±0.94 
o B= 0.8±1.04 
o C= 1.4±1.98 
o D= 1.8±1.91 

● Bleeding (p=0.403) 
o A= 54% 
o B= 58% 
o C= 53% 
o D= 30% 

● Nausea/vomiting (p=0.054) 
o A= 31% 
o B= 42% 
o C= 13% 
o D= 10% 

● Halitosis      (p=0.348) 
o A= 23% 
o B= 42% 
o C= 20% 
o D= 20% 

Table 3. Outcomes in Interventional Studies. 
Notes: 
A= with PRF + autologous bone graft; B= only PRF; C= without PRF and bone graft; D= only bone graft. 
(*) calculated by subtracting bone density, 6 months post-enucleation by preoperative bone density. 
(**) calculated by subtracting the mean area of bone defects, 6 months after enucleation by the mean area 
of preoperative bone defects. 
 
 
 
 
 
 
 
 
 



 
Journal of International Dental and Medical Research ISSN 1309-100X                          Platelet-Rich Fibrin on Bone Regeneration 
http://www.jidmr.com                                                                                                                              Rachmady Nofriansyah and et al 

 

  Volume ∙ 15 ∙ Number ∙ 4 ∙ 2022 
                            

Page 1835 

Authors Year Age  (years) PRF Procedures Outcomes 

Dar et al.26 2016 22–55 10 mL of venous blood was 
centrifuged for 12 minutes at 
3000 rpm 

● PRF accelerates bone regeneration within 
three months postoperatively 

● Complete bone regeneration in six months 
Nankani et al.27  2020 36.49  10 mL of venous blood was 

centrifuged for 10 minutes at 
1,300 rpm; centrifuged again for 
10 minutes at 2,400 rpm 

● Mean bone fill defects (%) 
o 1st week= 36.51% 
o 4th week= 64.71% 
o 12th week= 85.6% 
o 24th week=95.95% 

● Significant increase in bone regeneration in 
the first, fourth, twelfth, and twenty-fourth 
week 

Meshram et al.28 2015 23–45 10 mL of venous blood was 
centrifuged for 10 minutes at 
3000 rpm 

● Increased in bone density in all patients 
(third month of observation) 

● Complete bone regeneration in all patients 
(sixth month of observation) 

Zhao et al.29 
 

2012 28 10 mL of venous blood was 
centrifuged for 12 minutes at 
3000 rpm 

● Increased post-enucleation opacity (first 
month of observation) 

● Almost complete bone regeneration (sixth 
month of observation) 

 
27  The location of the cyst is almost completely filled 

with bone (third month of observation) 

Baykul et al.30 2014 38  10 mL of venous blood was 
centrifuged for 12 minutes at 
2700 rpm 

At the sixth month of observation, ideal bone volume 
was achieved for implant placement 

Bernabeu-Mira et 
al.31 

2019 22 10 mL of venous blood was 
centrifuged for 8 minutes at 1300 
rpm 

● Complete bone regeneration in six months 
● No gingival recession 

Çevik et al.32 2021 18  Venous blood was centrifuged for 
12 minutes at 2800 rpm 

There was an increase in bone density and bone 
cortex (observed in the eight months after 
enucleation) 
 

Dhote et al.33 2017 10 5 mL of venous blood was 
centrifuged for 10 minutes at 
3000 rpm 

● Complete wound healing and decreased 
radiolucency (third month of observation) 

● Complete bone regeneration (twenty-fourth 
month      of observation) 

Hiremath et al.34 2014 20  10 mL of venous blood was 
centrifuged for 12 minutes at 
1300 rpm 

● Increased bone density (eight months of 
observation) 

● Complete bone healing (eighteen months of 
observation) 

Jayalakshmi et 
al.35 

2012 25 10 mL of venous blood was 
centrifuged 10 minutes at 3000 
rpm 

There was a decrease in radiolucency (increased bone 
density) at the 3rd, 6th, 9th, and 12th month of 
observations. 

Mauceri et al.19 2021 45  10 mL of venous blood was 
centrifuged for 12 minutes at 
2700 rpm 

Complete bone regeneration in six months 
 

Vidhale et al.36 2015 22  10 mL of venous blood was 
centrifuged for 10 minutes at 
3000 rpm 

There was an increase in opacity in the area of 
enucleation (three months of observation) 

Table 4. Outcomes in Study Cases and Series. 
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