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Abstract
Platelet-rich fibrin (PRF) is the second generation of platelet concentrates collected on a single fibrin matrix that 

contains various autologous cytokines and immune cells. PRF is extracted from plasma through centrifugation of 
autologous peripheral blood. Platelet concentrates can be used in alveolar socket to accelerate both soft and hard 
tissue healing by releasing growth factors. This systematic review aims to evaluate the efficacy of a local application of 
PRF on postoperative healing after an impacted mandibular third molar extraction. A comprehensive literature search 
using the advanced features of PubMed, Cochrane Library, and Scopus databases was carried out. 7 study articles 
accomplished the selection criteria and were included in this review. The results indicated that the local application 
of autologous PRF in the alveolar socket after impacted mandibular third molar extraction has a beneficial effect on 
postoperative outcomes. It significantly releases pain, reduces swelling. The increase of growth factors enhances bone 
healing. Unfortunately, no significant positive effect on postoperative trismus between PRF and control groups was 
observed in this review.
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Introduction
The surgical extraction of an impacted third molar is one of the 

most common surgical procedures performed by oral and maxillofacial 
surgeons [1]. Impacted third molars, also known as wisdom teeth, need 
to be extracted if the teeth are symptomatic or diseased, overcrowded, 
or in abnormal position [2, 3]. The surgical removal of impacted 
mandibular wisdom tooth results in postoperative inflammatory 
symptoms, such as pain, swelling, or trismus that reduce the patient’s 
quality of life [4]. However, in some cases, several postoperative 
complications, e.g. infection, alveolar osteitis, paresthesia, persistent 
oroantral communication, hematoma were reported [5]. In addition, the 
residual amount of alveolar bone usually takes several months to a year 
to gradually reossify and fill the entire alveolar socket. Several attempts, 
including platelet-rich plasma, platelet-rich fibrin (PRF) [6], plasma 
rich in growth factors (PRGF), concentrated growth factors (CGF) [7], 
propolis extract [8], autogenous dentin [9], G bone (Hydroxyapatite) 
and G-Graft (Hydroxyapatite with Collagen) [10] administration have 
been used inside the alveolar socket to reduce postoperative outcomes 
following mandibular third molar surgery. 

PRF is the second generation of platelet concentrates collected on 
a single fibrin matrix that contains various autologous cytokines and 
immune cells. PRF is extracted from plasma through centrifugation of 
autologous peripheral blood. Due to the absence of anticoagulant, the 
blood starts to coagulate as soon as it contacts with the tube surface, 
and it decreases the time of centrifugation to concentrate fibrinogen 
[11, 12]. Dr. Joseph Choukroun was the first introduced a PRF for use 
in oral and maxillofacial surgery in 2001 [11, 12]. Platelet concentrates 
can be used to accelerate both soft and hard tissue healing by releasing 
growth factors. PRF is extensively used in oral surgical interventions, 
such as implantation, dentoalveolar surgery, etc. [13]. Nonetheless, its 
effect on postoperative healing is still under discussion.

T﻿his systematic review aims to evaluate the efficacy of a local 
application of PRF on postoperative pain, swelling, trismus, and bone 
healing after an impacted mandibular third molar extraction.

Methods
This systematic review was performed according to Preferred 

Reporting Items for Systematic Review (PRISMA) guidelines. The 
following PICO strategy was established: 

•	 The participants (P) – healthy adult patients requiring bilateral 
impacted third molar extraction;

•	 The intervention (I) – the use of PRF after third molar extraction;

•	 The comparison (C) – comparison between PRF usage and 
natural healing in the extraction socket; 

•	 The outcomes (O) – pain, swelling, trismus, and bone healing.

Search strategy
A comprehensive literature search using the advanced features of 

PubMed, Cochrane Library, and Scopus databases was carried out. 
The following keywords were used in the search strategy: “platelet-
rich fibrin“ and “tooth extraction“ and “healing“. The literature search 
was restricted to articles written in English language and published 
within the past 5 years, from 2016 to March 2021. No search limitations 
concerning publication country or status were applied. 

Selection criteria 
The inclusion criteria included randomized controlled trials, as 

well as comparative studies, double-blinded, split-mouth randomized 
studies, controlled clinical trials, in adult patients that compared 
the efficacy of a local application of PRF in the extraction socket of 
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mandibular third molar versus natural alveolar socket healing. The 
patients were older than 18 years old with bilateral impacted mandibular 
third molars that required surgical extraction.

Any other types of studies, such as case reports, animal research, 
systematic reviews or meta-analyses, were excluded. Studies that 
analyzed the effect of PRF versus natural healing in extraction socket 
of other teeth than mandibular third molars or the comparison of PRF 
and other biological material as a socket filling in the mandibular third 
molars also were excluded. 

Surgical procedure in selected studies

All surgical procedures were carried out under local anesthesia. 
An inferior alveolar nerve block was performed with administration 
of 2% lidocaine with adrenaline in 1:80000 concentrate [14, 15] or 4% 
articaine with adrenaline in 1:20000 [16]. Other studies [6, 17-19] did 
not revealed anesthetic used for procedure. Four studies [15-18] used 
a full thickness three-corned mucoperiosteal flap design while three 
studies [6, 14, 19] did not specified technique used. Tooth sectioning 
was performed if needed and the tooth was removed. The alveolar 
socket was irrigated with saline and the PRF was placed in the study 
side while the control side were left empty to heal natural. Primary 
closure of both sides was achieved by suturing with 3-0 [14, 15, 18, 19] 
or 4-0 [16] black braided silk. Post-extraction instructions were given, 
and patients were recalled for further follow-ups.

PRF preparation 

Methods for PRF preparation in included studies are presented in 
Table 1. A different volume of blood drawn into test tubes was observed 
in included studies: 5 ml [6], 5 – 10 ml [19], 10 ml [15, 16, 18], and 20 
ml [14, 17]. All research did not add any anticoagulant in a test tube. 
A blood sample was immediately centrifuged mostly at 3000 rpm for 
10 min [6, 14, 17, 19] or at 2700 rpm for 12 min [16, 18]. One study 
used the centrifuge at 3000 rpm for 12 min [15]. A PRF clot, formed in 
the middle layer, was separated from the red blood cell, and placed in 
the extraction socket. A lack of information about the actual increase 
of platelet concentration after the centrifugation process was observed.

Quality assessment

The Cochrane Collaboration’s tool for assessing risk of bias was 
used to evaluate the quality of the selected studies. A total of seven 
domains were analyzed: random sequence generation, allocation 
concealment, blinding of participants and personnel, blinding of 
outcome assessment, incomplete outcome data, selective reporting, and 
other potential threats to validity. Each component was classified as 
low-risk, unclear-risk, or high-risk. 

Results
Study selection

The electronic and manual search of literature yielded 572 articles, of 

which 27 were duplicates and were excluded. A total of 545 articles were 
included in title and abstract screening. After the eligibility process 45 
records were obtained and the full text of the related studies was read. 
Finally, a total of 7 articles fulfilled all necessary inclusion criteria in 
this systematic review. The publication years varied from 2016 to 2021. 
The included studies were quantitatively and qualitatively analyzed. A 
search strategy was presented in PRISMA flow diagram Figure 1. The 
main characteristics of included studies are summarized in Table 2. 

Characteristics of included studies

Five of the studies were comparative; two of the studies were 
randomized clinical trials, including one double-blinded, split-mouth 
study. A total of 265 patients with ages ranging from 18 to 50 were 
included in the studies. 

Risk of bias assessment 

All 7 included studies were evaluated qualitatively by the tools of 
Cochrane Collaboration for the risk of bias (Figure 2). Two studies [14, 
17] had a high risk of bias in incomplete outcome data (patients did 
not appear for follow-ups due to uncertain reasons [14] or the outcome 
was only mentioned not described in the article [17]). A high risk 
of bias in selective reporting was observed only in a study by Jeyaraj 
et al. [17]. The highest proportion of low risk of bias included other 
bias, allocation concealment, incomplete outcome data, and selective 
reporting. Meanwhile, blinding of participants and personnel, and 
blinding of outcome assessment were noted as the highest proportion 
of unclear risk bias.

Pain

Four articles [6, 16-18] analyzed postoperative pain levels at 
different time intervals after surgical extraction. The pain was evaluated 
using visual analogue scale (VAS). Two studies [15, 18] presented 
statistically highly significant reductions in pain (P<0.01) in the PRF 
group compared with the non-PRF group on the first post-operative day. 
However, a study by Asutay et al. [16] showed no statistically significant 
effect of PRF in pain one day after the surgery, even though the mean 
pain score was higher on the PRF group (27.35±31.70 and 22.20±21.70 
respectively). A favorable effect of PRF (P<0.05) on the 3rd day was 
seen in the fourth study that evaluated the post-operative pain [17] and 
the mean pain score was lower on the study group comparing with the 
control group (15±1.009 and 33±1.179 respectively). Cases of gradual 
decrease in postoperative pain in both groups during follow-ups after 
1-14 days were found in three articles [15, 16, 18] of four that analyzed 
postoperative pain. Kapse et al. [18] and Dar et al. [15] established that 
the correlations among the age, gender, and type of   impaction in both 
groups were not statistically significant.

Swelling

Four articles [15-18] analyzed postoperative swelling percentage 
at different time intervals after surgical extraction. The swelling was 

Authors, Year Volume of blood drawn, ml Centrifugation parameters: speed; time Centrifugation system
Doiphode et al. 2016 5 3000 RPM; 10 Min NR
Revathy et al. 2018 20 3000 RPM; 10 Min NR

Dar et al. 2018 10 3000 RPM; 12 Min Table-top centrifuge
Asutay et al. 2017 10 2700 RPM; 12 Min NR
Jeyaraj et al. 2018 20 3000 RPM; 10 Min Table-top centrifuge
Kapse et al. 2018 10 2700 RPM; 12 Min A bench-top centrifuge (R-4C DX, REMI; Mumbai, India)

Varghese et al. 2017 5 – 10 3000 RPM; 10 Min Remi R 23, Remi Laboratories
Min = Minutes; NR = Not Reported; RPM = Round Per Minute

Table 1: Methods for PRF preparation in included studies.
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Figure 1: PRISMA flow diagram.

Authors, Year Follow-up 
visits

Pain Swelling Trismus Bone healing

Doiphode et al. 
2016

2nd, 4th, 6th 
months

- - - Alveolar bone height (ABH) distal 
to 2nd molar preoperatively and 2 

months postoperatively was higher 
in the PRF group, but in the control 
group it was higher on 4th and 6th 
months. The mean score of bone 

density was higher in the PRF group 
at all-time intervals comparing with 
the control group and it gradually 

increased in both groups (P<0.05).
Revathy et al. 

2018 
1st, 3rd, 6th 
months

- - - More radio density was noted on 
PRF group compared with the control 
group at all-time intervals (P=0.061 

and P=0.000 on 1st and 3rd, 6th 
months respectively).

Dar et al. 2018 1st, 3rd, 7th, 14th 
days, 4th and 
12th weeks

The first day was evaluated 
as the most painful in both 

groups and a gradual 
decrease was observed 

(P<0.05).

The PRF group showed lower 
percentage of swelling at all 

points of time (P<0.05), but it was 
higher on the 1st postoperative 

day in both groups.

- The bone healing score increased in 
both groups on 4th and 12th weeks, 
but it was higher in the PRF group 

(P<0.001).

Asutay et al. 
2017 

6th, 12th hours, 
1st-7th days

The PRF group showed 
higher pain value at all points 

of time comparing with the 
non-PRF group (P>0.05).

The swelling score was higher in 
the control group on day 2, and 

in the PRF group it was higher on 
7th day (P>0.05).

The higher trismus score was 
in the control group on both 
2nd and 7th days comparing 

with the PRF group (P>0.05).

-

Jeyaraj et al. 
2018 

Immediately 
after procedure, 
3rd day, 2nd, 4th, 

6th months

The mean pain score at day 
3 was lower for the control 

group (P=0.009 and P=0.004 
respectively).

The postoperative swelling was 
observed mostly as moderate 
and nil in the control and study 
groups respectively on day 3 

(P<0.05).

The postoperative trismus 
occurred more in the control 
group than in the PRF group 

on 3rd day
(P<0.05).

A faster bone regeneration was 
noted in the PRF group within 8 
weeks postoperatively (P<0.05).

Kapse et al. 
2018 

1st, 3rd, 7th, 14th 
days, 8th and 
16th weeks

The postoperative pain level 
was lower for the PRF group 

during all follow-ups.
(P<0.05).

The facial swelling percentage 
was higher on day 3 in control 
group and gradually reduced 
over 14 days in both groups 

(P<0.05).

- A better bone healing score was 
noticed in both groups at the 16th 
week compared with the 8th week 

(P<0.001).

Varghese et al. 
2017 

1st, 4th, 16th 
week

- - - The mean bone healing percentage 
was significantly higher in the PRF 

group (P<0.05).

Table 2: Characteristics of included studies.
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evaluated by measuring the distances from the tragus to the soft tissue 
pogonion in three studies [15, 17, 18]. The 3dMD system (it uses a 
synchronized digital multicamera configuration, with three cameras on 
each side to capture 180° facial images from ear to ear) was only used 
in a study by Asutay et al., [16] where the preoperative image was taken 
immediately before the surgery and postoperative images were taken 
on 2nd and 7th days. A favorable effect of PRF (P<0.05) was presented 
in three articles [15, 17, 18]. A study by Kapse et al. [18] established that 
the facial swelling percentage was significantly higher on the control 
group at 3rd postoperative day (8.80 ± 0.51 and 5.16 ± 0.32 respectively). 
Dar et al. [15] reported a gradual reduction in swelling in both groups 
at all points of time but the mean scores were lower in the PRF group, 
and a highly significant difference (P<0.001) was observed. A degree of 
swelling was measured by Jeyaraj et al. [17] only on the 3rd day after 
surgery and it was established that 19 patients out of 30 evaluated the 
postoperative swelling as a nil in the PRF group while 14 patients out of 
30 evaluated it as a moderate in the control group and it was statistically 

significant. Interesting that statistical analysis of Asutay et al. study [16] 
showed no significant difference for postoperative swelling (P>0.05) 
between both groups on 2nd (P=0.94) and on 7th (P=0.27) days.

Trismus 

Only two articles [16, 17] analyzed postoperative trismus. The 
methods of measuring the trismus were not mentioned in Jeyaraj et 
al. [17] study, and it was evaluated only on the 3rd postoperative day. 
The number of patients who indicated a postoperative trismus on the 
PRF and control groups were 6 and 21 respectively out of 30 in each 
group and a statistically significant difference was observed. The other 
research was conducted by Asutay et al. [16] in Turkey and it evaluated 
the difference of the measurements of the maximal inter-incisor 
opening distance preoperatively and on 2nd and 7th postoperative days 
but there was no statistically significant difference in mouth opening 
comparing PRF and control groups.

Figure 2: Risk of bias assessment of included studies in the review. A: Risk of bias summary; B: Risk of bias graph. Symbols. (+): low risk of bias; (?): unclear risk of bias; 
(-): high risk of bias.
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Bone healing

Four researches [6, 17-19] used an intraoral periapical radiograph 
(IOPAR), Revathy et al. [14] used an orthopantomogram (OPG) while 
Dar et al. [16] used both methods of measurement to evaluate the 
postoperative bone regeneration. 

The score of bone density was assessed in six studies [6, 14-19]. Two 
studies showed a highly significant increase in bone density: Dar et al. 
[15] revealed a favorable effect of PRF in 25 patients out of 30 in the PRF 
group and only in 4 patients of 30 in the control group on the 4th week, 
and a study by Kapse et al. [18] indicated higher bone density score in 
the PRF group on the 16th postoperative week (1.83±0.07 and 0.63±0.09 
respectively) compared with the 8th week (1.23±0.09 and 0.27±0.08 
respectively). The new bone formation observed by Doiphode et al. 
[6] was encouraged by PRF when compared with control group on 2 
(120±8.42 and 75.87±8.38 respectively), 4 (133.7±9.30 and 99.94±14.91 
respectively), 6 months postoperative (141.4±11.41 and 127.80±11.87 
respectively) and it was statistically significant (P<0.05). In a study by 
Revathy et al. [14] more radio density was obtained on the PRF group 
at all points of time. A highly significant difference was noted only on 
the 3rd and 6th postoperative months (P=0.000). Moreover, the regions 
of newly formed bone were evaluated on 1st, 4th, and 16th weeks and 
represented in a study by Varghese et al. [19] The mean values were 
significantly higher (P<0.05) in the PRF group compared with the non-
PRF group (64.73±24.411 and 53.67±16.528 respectively). A study by 
Jeyaraj et al. [17] evaluated the overall bone density score at the end 
of 8 weeks and a statistically significant difference was obtained in the 
PRF group. 

Assessing postoperative bone healing by the score of trabecular 
pattern, Kapse et al. [18] established a highly significant difference 
(P<0.001) comparing the PRF and control groups on both 8th 
(1.20±0.11 and 0.30±0.09 respectively) and 16th (1.87±0.06 and 
0.50±0.09 respectively) weeks. A statistically significant difference 
(P<0.001) in trabecular pattern score in the study by Dar et al. [15] 
was obtained in 28 patients out of 30 in the PRF group and in 10 of 30 
patients in the non-PRF group on week 4. Jeyaraj et al. [17] compared 
and evaluated the trabecular pattern score at the end of 8th week and 
a favorable effect of PRF was noticed (2.43±0.626 on the PRF and 
0.8±0.61 on the control groups). 

Two studies evaluated the score of lamina dura. Kapse et al. [18] 
observed an increased number of bone healing parameters in the 
PRF group compared with the control group on both 8th (1.23±0.10 
and 0.40±0.09) and 16th (1.80±0.07 and 0.90±0.12) weeks (P<0.001). 
Evaluating the efficacy of PRF on lamina dura score in a study by Dar et 
al. [15] a significant increase (P<0.001) was reported in the study group 
on week 4 compared to the week 12.

The results of the alveolar bone height (ABH) were analyzed in a 
study by Doiphode et al. [6].  A significant decrease (P<0.05) of ABH 
was observed in the PRF group compared with the control group 
on 4th (1.93±0.23 and 3.20±0.33 respectively) and 6th (1.29±0.33 and 
2.99±0.34 respectively) months.

Discussion
Pain, swelling, and trismus are commonly reported symptoms 

negatively affecting patients’ quality of life during the postoperative 
period after third molar extraction [20]. Therefore, many attempts have 
been made to reduce consequences after surgical removal. 

The extensive use of platelet concentrates to promote healing 

containing high quantities of growth factors is observed in oral and 
maxillofacial surgery [13]. PRF, being a rich source of growth factors, 
is a potential biomaterial for enhancing soft tissue healing and bone 
regeneration. PRF is obtained with a simplified preparation using no 
anticoagulants or bovine thrombin and providing a sustained release 
of growth factors, such as platelet derived growth factors, vascular 
endothelial growth factor, epidermal growth factor, transforming 
growth factor – beta, thrombospondin–1 [21]. 

The influence of PRF to postoperative pain, swelling, trismus, and 
bone healing after impacted mandibular third molar extraction was 
observed in the present review. Kumar et al. [22] indicated results 
claiming that pain was significantly higher on control group on the 
first postoperative day, whereas 20% complained of severe pain, 40% 
slight pain, and 40% mild pain. These data match the findings of Dar 
et al. [15] and Kapse et al. [18] who presented statistically significant 
reduction of pain in PRF group compared with the control group (P < 
0.01) on postoperative day 1.

A clinical trial published in 2018 by Daugela et al. [23] showed 
statistically higher results of postoperative swelling values in the group 
with naturally healing socket during the first postoperative week 
compared with a L-PRF group. Previously discussed studies by Dar et 
al. [15], Jeyaraj et al. [17], and Kapse et al. [18] indicated a favorable 
effect of PRF application in the extraction socket of mandibular third 
molars resulting in less postoperative swelling compared with the 
control group. Furthermore, Torul et al. [24] analyzed the effect of 
CGF and advanced platelet-rich fibrin (A-PRF) on pain, swelling, and 
trismus after third molar surgery. These biomaterials are considered 
more advanced comparing with PRF due to higher bioactive potential, 
releasing more growth factors, including a greater number of white 
blood cells, obtaining softer fibrin clot using low-speed centrifugation. 
The results of a study by Torul et al. [24] showed that CGF and 
A-PRF negatively affect postoperative outcomes after extraction due 
to increased amount of white blood cells. Various difficulty levels of 
surgeries or lack of accuracy may be a cause for controversial results.

Unfortunately, the effect of PRF on postoperative morbidities 
of the impacted third molar extraction can be controversial. Oral 
and Maxillofacial surgeries may cause the spam of some muscles, 
especially masseter [16]. A study by Uyanik et al. [25] reported that 
a local application of PRF has no positive effect on mouth opening 
compared with a natural healing following the surgical extraction of 
impacted third molars. In the present study, a clinical trial published 
in 2018 by Asutay et al. [16] also did not find a significant effect of 
PRF on postoperative trismus after wisdom teeth removal. Both studies 
evaluated trismus by measuring the distance between the mesial incisal 
corners of the upper and lower right incisors during maximum mouth 
opening on 2nd and 7th postoperative days. According to the findings 
of these studies, there was no statistically significant differences on 
trismus scores among both PRF and control groups.  

In 2019 a study by Areewong et al. [26] stated that less new bone 
formation in the extraction socket was observed in the control group 
8 weeks after tooth extraction compared with a PRF group. However, 
in this review Kapse et al. [18] revealed higher bone healing scores in 
the PRF group on the 8th postoperative week (P < 0.001). Sustained and 
extensive release of growth factors is responsible for increased quality 
of newly formed bone.

The results of the articles may be affected not only by the 
biomaterials with which the alveolus is filled, but also by the surgical 
process. For instance, different flap designs play an important role in the 
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postoperative outcomes after wisdom tooth removal. Hassan et al. [27] 
noted that the pain score was significantly lower on the lingual-based 
four-cornered flap group compared with the conventional triangular 
flap group (P<0.05). Different flap design was used in previously 
discussed studies [15-18] which may cause a reduction of accuracy 
comparing the results.

PRF is successfully used as a healing agent inside the alveolar 
socket, but the main limitations are related to the small sample sizes, 
different scales of measurement, different surgical protocols, and 
different periods of follow up visits. In addition, this systematic review 
did not include non-English language studies, any formulations of PRF 
and animal experiments. In the future, further well-design studies 
with a larger sample size are required to prove the efficacy of biological 
materials to alveolar socket healing after impacted mandibular third 
molar extraction.  

Conclusions
The local application of autologous PRF in the alveolar socket after 

impacted mandibular third molar extraction has a beneficial effect on 
postoperative outcomes. It significantly relieved pain, reduced swelling. 
The increase of growth factors enhanced bone healing. Unfortunately, 
no significant positive effect on postoperative trismus between PRF and 
control groups was observed in this review.

Running head

PRF effect after third molar extraction.
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