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Abstract

Objectives: Platelet-rich fibrin (PRF) is a fibrin matrix
composed of cells, cytokines, and growth factors, which
may be liberated from blood at specific times and act as a
resorbable membrane. Many studies have demonstrated
the benefits of PRF for bone healing in oral and maxil-
lofacial implant surgery. Our study assesses the impact of
PRF on postoperative complications following the
extraction of impacted wisdom teeth.

Methods: Twenty patients were recruited in this blind
controlled randomised clinical trial, i.e. ten patients in the
study group and ten patients in the control group. The
patients were aged between 18 and 40 years. Surgical
removal of impacted teeth #38 and #48 was performed in
all the patients. The study group underwent dentoalveo-
lar surgery with the use of PRF, while the control group
underwent surgery without PRF.

Results: All patients in the study group reported signifi-
cantly less postoperative pain (p = 0.02) and excellent soft
tissue healing during the follow-up period (p = 0.021). In
contrast, only 80% of patients in the control group
exhibited sufficient soft tissue healing. The difference in
postoperative swelling between the two groups was not
statistically significant. Additionally, 69% of patients in
the study group reported comfortable night sleep during
the first 24 h after the operation compared to 31% in the
control group. This difference was statistically significant
(p = 0.02).

Conclusion: Based on the outcomes of our study,
implanting PRF into surgical extraction sites can be
helpful in reducing postoperative pain and improving soft
tissue healing. The use of PRF in extraction sockets is
simple and biologically safe. The beneficial effects of PRF
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support its possible application in the field of dental
surgery.

Keywords: Alveolar ostitis; Dental pain; Dentoalveolar sur-
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Introduction

Surgical extraction of impacted teeth is a common pro-
cedure in dentoalveolar surgery. In particular, it is widely
used for removal of impacted wisdom teeth, which affect
numerous young people due to several reasons, and most of
them cannot be prevented. 1,2

The majority of patients undergoing extraction of
impacted teeth complain of some or all of the following
postoperative complications: postoperative swelling, severe
pain, limitations in the ability to open the mouth, infec-
tion, and delayed socket healing.” Studies were conducted
in an attempt to reduce these complications by using
prophylactic antibiotics* and intravenous or submucosal
corticosteroid injections into the area impacted by
surgery.”

The second generation of platelet concentrate, platelet-
rich fibrin (PRF), stems from an anticoagulant-free
blood collection that permits fibrin membranes to be
supplemented with platelets and various growth factors.
PRF is similar to a fibrin complex that allows for the
production of fibrin and cell migration, facilitating tissue
healing. Studies have shown that PRF placement aids
bone formation in the tooth socket and improves the
periodontal condition.’

Based on these observations, PRF was hypothesised to be
useful for decreasing or eliminating complications associated
with surgical extraction of impacted teeth.” Therefore, a
Turkish study on 20 patients with bilateral soft tissue
impacted mandibular third molars was conducted to
ascertain the benefits of PRF in enhancing the healing of
sockets following tooth extraction. However, the study
results demonstrated an insignificant difference between the
use and non-use of PRF.’

In another study conducted in India on 20 patients, the
results were based on a radiographic assessment 3 months
after the extraction procedure. The study demonstrated an
enhancement in the healing of extraction sockets, a reduction
in pain levels, and increased bone density when PRF was
used. These observations indicated that PRF might be useful
in advancing and accelerating the regeneration of soft and
hard tissue.”

This study aims to investigate the effectiveness of PRF in
reducing the postoperative pain, bleeding, and swelling

associated with surgical removal of impacted lower third
molars under local anaesthesia.

Materials and Methods

This single-blind clinical trial was performed in the
Department of Oral and Maxillofacial Surgery (DOMEFS) at
the Taibah University College of Dentistry (TUCoD). Pa-
tients undergoing wisdom tooth extraction were approached
and informed of the study’s value, aims, surgical technique,
postoperative period, and potential associated difficulties. A
11signed informed consent form in Arabic was obtained
from each participant before the procedure. When a patient
was illiterate, a co-patient or an assistant was asked to read
out the consent form to him/her.

The inclusion criterion was the presence of unilateral or
bilateral impacted lower third molars requiring extraction.
Participants aged 18—40 years who fulfilled the American So-
ciety of Anaesthesiologists grade I criteria were included in the
study.9 The exclusion criteria were systemic illness such as

diabetes, hypertension, bleeding disorders,
immunodeficiencies, mental retardation, and physical
disabilities; pregnancy; lactation; or uncooperativeness of a
patient.

Patients who met the inclusion criterion were invited to
participate in the study. A total of 20 patients were enrolled.
The participants were divided into a study group (n = 10),
which underwent conventional dentoalveolar surgery using
surgical burs and the implantation of PRF in the socket of the
extracted teeth, and a control group (n = 10), which underwent
conventional dentoalveolar surgery using surgical burs without
the implantation of PRF in the socket of the extracted teeth.

Surgical procedure

All procedures were performed by the same oral surgeon
and assistant. Prior to surgery, all participants underwent a
radiological examination, which included a panoramic
radiograph. In both the control and study groups, the flap
incision was an envelope flap with a distal extension. The
surgical procedures were performed following administra-
tion of a local anaesthetic agent inducing a nerve block for
the inferior alveolar, lingual, and long buccal nerve for
mandibular third molars. The regional and infiltration
anaesthesia for the surgical extractions included 0.012 mg/
mL adrenaline hydrochloride and 40 mg/mL articaine
hydrochloride.

During all surgical procedures, the extractions were
accomplished by elevating a full-thickness mucoperiosteal
flap. Following the reflection of the mucoperiosteal flap in
the conventional dentoalveolar surgery, osteotomy was
performed with a 1.6-mm round bur attached to a Kavo
straight surgical handpiece, using copious irrigation. All the
teeth were completely removed.

In the study group, the PRF was implanted into the
extraction socket following the tooth extraction. In the
control group, a sterile physiological saline solution was used
to wash the extraction sockets. The post-extraction sockets in
both groups were closed using 3—0 polyglycolic acid
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resorbable sutures. The sutures were inspected after 7 days
and removed after 2 weeks. A gauze pack was placed on the
surgical site and held in place by asking the patient to bite on
it for 30 min. Patients were instructed to apply cold packs on
the operative site at intervals of 15 min for 6 h upon arrival at
home. All participants were advised to eat soft and cold
meals for 24 h after the operation. The clinical parameters
were examined on postoperative days 1, 2, 3, and 7. All
postoperative examinations were performed at approxi-
mately the same time of the day. Two weeks postoperatively,
the patients were called back for suture removal and
assessment of postoperative soft tissue healing.

Postoperatively, the patients were administered amoxi-
cillin/clavulanate potassium 625 mg PO, one capsule three
times daily for 5 days, or clindamycin 300 mg PO, a capsule
three times daily for 5 days, and ibuprofen 400 mg PO, three
times daily for 5 days. The participants were also instructed
to use a normal saline mouthwash three times daily for 7 days
after the first postoperative day.

Evaluation procedure

The participants were asked to use a visual analogue scale
(VAS) to evaluate their postoperative pain and bleeding at
1 h, 2 h, and 6 h after surgery, as well as at night and the next
morning. Pain was assessed using a five-point scale, with
grade 0 indicating no pain; grade I indicating very weak pain;
grade II indicating weak pain; grade III indicating moderate
pain; grade I'V indicating severe pain; and grade V indicating
extreme pain.

Bleeding was assessed on a four-point scale, with grade
0 indicating no bleeding; grade I indicating mild bleeding;
grade III indicating moderate bleeding; and grade IV indi-
cating severe bleeding.

Postoperative follow-up also included the assessment of
swelling and soft tissue healing. Swelling was assessed as any
clinical finding that appeared during the first 4 postoperative
days. Soft tissue healing was assessed and documented ac-
cording to the Landry and Turnbull criteria'’ (Table 1).

PRF preparation protocol

The French Ministry of Health recognised the current
standard preparation technique for PRF developed by
Choukroun. This technique allows for PRF to be harvested
from blood without using an anticoagulant or bovine
thrombin throughout the gelling.7

A conventional PRF preparation protocol is followed
to obtain a proper measure and excellence of the fibrin
matrix, leucocytes, platelets, and growth factors. The
equipment for PRF harvesting is comprised of a table
centrifuge and a blood collection set containing a 23-
gauge butterfly needle and 10 mL blood -collection
tubes (UNICO® power spin centrifuge) (Figure la). In
our study, after the injection of local anaesthesia to the
operation side, a 10-mL blood sample was drawn from
each participant and placed in 10-mL tubes devoid of

anticoagulants. The blood obtained was immediately
centrifuged at 3000 rpm for 10 min. During the centri-
fugation process, when the blood was in contact with the
test-tube wall, the platelets became activated, causing
initiation of the coagulation cascade. Following centri-
fugation, the resulting product in the test tube comprised
three layers. The uppermost layer contained acellular
platelet-poor plasma, the middle layer contained a PRF
clot, and the lowermost layer of the test tube contained
red blood cells (RBCs).

After centrifugation, the obtained fibrin clot was detached
from the tube, and the attached RBCs were scraped off and
discarded. PRF can also be obtained in a membrane form by
extracting the fluid from the fibrin clot, which is mandatory
in the alveolar socket of extraction within 4—6 min of PRF
insertion. The period between blood collection and centri-
fugation is a crucial factor influencing the success and clinical
outcomes of the technique. The delay in processing the
drawn blood causes diffuse fibrin polymerisation, resulting in
the development of small blood clots with abnormal
consistency.®! l

Data were analysed using the Statistical Package for the
Social Sciences IBM SPSS Statistics version 23. Descriptive
statistics in terms of frequency and percentages were used,
and percentages were used for categorical variables. Infer-
ential statistical analysis was then followed by the chi-square
test for group comparisons. The level of significance was set
at p < 0.05, to control for alpha error.

The clinical trial was registered at BioMed Central, a
database of Springer Nature, under the registration number
ISRCTN13878305.

This is a single-blind study, and none of the patients were
aware of the nature of the material applied to their surgical
site. Only the surgeon was aware of this information. How-
ever, this information was not known to the statistician.

Results

This single-blind clinical trial study was performed at
DOMES at TUCoD. In this clinical study, ten patients un-
derwent surgical wisdom tooth extraction with PRF, while
the other ten underwent the procedure without PRF use.
Following surgery, 69% of PRF participants reported hav-
ing a comfortable nigh’st sleep on the first postoperative day
compared to 31% in the control group, and the difference
was statistically significant (p = 0.02) (Table 2).

The number of patients in the study group who experi-
enced no pain in the first hour after the extraction was
slightly higher than that in the control group. This trend was
also observed during the various postoperative periods, but it
was insignificant (p > 0.05) (Table 3).

The study group participants demonstrated less post-
operative bleeding during various postoperative follow-up
periods. In the study group in the first hour, postoperative
bleeding occurred with a higher frequency than in the control
group. The difference was significant (p = 0.044) (Table 4).
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Table 1: Evaluation of soft tissue healing according to the Landry and Turnbull criteria.

(1) Very poor

(2) Poor

(3) Good

(4) Very good

(5) Excellent

Tissue colour: More than 50% of the gingiva is red;
Response to palpation: Bleeding;

Granulation tissue: Present;

Incision Margin: Not epithelialised with loss of epithelium beyond incision margin;
Suppuration: Present.

Tissue colour: More than 50% of the gingiva is red;
Response to palpation: Bleeding;

Granulation tissue: Present;

Incision Margin: Not epithelialised, with connective tissue exposed;
Suppuration: No.

Tissue colour: 25% to 50% of the gingiva is red;
Response to palpation: No bleeding;

Granulation tissue: None;

Incision Margin: No connective tissue exposed;
Suppuration: No.

Tissue colour: Less than 25% of the gingiva is red;
Response to palpation: No bleeding;

Granulation tissue: None;

Incision Margin: No connective tissue exposed;
Suppuration: No.

Tissue colour: All tissues are pink;

Response to palpation: No bleeding;

Granulation tissue: None;

Incision Margin: No connective tissue exposed;
Suppuration: No.

(a) Centrifuge device

(b) Fluid form of PRF

(c) Membrane form of
PRF

Figure 1: (a) Table centrifuge, (b) Fluid form of PRF, (¢) Membrane form of PRF.

Table 2: Comparison of degree of comfort between the study However, this observation was not reflected in other
and control groups during the first postoperative night. postoperative periods.

Degree of comfort

First night’s sleep

From the onset of the 1st, 2nd, 6th, and 8th postoperative

day, a greater number of participants demonstrated lower

Study Control degrees of postoperative swelling in the study group than in
N (%) N (%) the control group. However, this difference between the
Comfortable 9 (69.2) 4(30.8) groups was not significant (p > 0.05) (Table 5).
e —— 1 (14.3) 6 (85.7) In this study, the Landry et al. index was used to
x2 5.49 assess whether PRF could influence the restoration of
p value 0.02* soft tissue covering the extraction sockets. The current

* Statistical significance at p < 0.05.

study demonstrated a significant difference (p = 0.021) in
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Table 3: Comparison of degree of postoperative pain between the study and control groups in various postoperative periods.

Degree of pain Periods of postoperative pain
1h 2h 6 h First First
postoperatively postoperatively postoperatively postoperative postoperative day
night

Study Control

Study Control

Study Control  Study Control  Study Control

N (%) N (%)

N (%) N (%)

N (%) N(%) N@) N(@©) N N(%)

No pain 6 (60) 5 (50)
Mild-to-moderate pain 4 (40) 3 (30)
Severe-to-very severe pain 0 2 (20)
x? 2.234
p value 0.327

4(40)  3(30)
5(50)  5(50)
1(10)  2(20)
0.476
0.778

2(20)  1(10) 5(50)  1(10) 3(30)  2(20)
6(60)  7(70) 5(60)  7(70) 7(70) 4 (40)

2(20)  2(20) 0 2 (20) 0 4 (40)
0.41 5 5.018
0.815 0.82 0.81

Table 4: Comparison of degree of postoperative bleeding between the study and control groups during various postoperative periods.

Degree of bleeding Postoperative bleeding
lh 2h 6 h First First
postoperatively postoperatively postoperatively postoperative postoperative day
night

Study Control

Study Control

Study Control  Study Control  Study Control

N (%) N (%)

N (%) N (%)

N(%) N(%) N(@%) N(@%) N(%) N (%)

No bleeding 4 (40) 0
Mild-to-moderate bleeding 4 (40) 9 (90)
Severe bleeding 2 (20) 1 (10)
x> 6.256

p value 0.044*

330) 0
5(50) 9 (90)
2(20) 1(10)
4.476

0.107

3(30) 2 (20) 5(50)  5(50) 7(70) 6 (60)
5(50) 8 (80) 4(40)  5(50) 3(30) 4 (40)

2200 0 1(10) 0 0 0
2.892 1.111 0.22
0.235 0.574 0.639

*Statistically significant p < 0.05.

Table 5: Comparison of degree of postoperative swelling between the study and control groups during various postoperative periods.

Degree of Swelling Postoperative swelling
First postoperative 1 day 48 h postoperatively 72 h postoperatively
night postoperatively
Study Control Study Control Study Control Study Control
N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
No swelling 4 (40) 2 (20) 3 (30) 2 (20) 2 (20) 0 3 (30) 0
Mild-to-moderate swelling 6 (60) 7 (70) 6 (60) 5 (50) 4 (40) 6 (40) 6 (60) 9 (90)
Severe-to-very severe swelling 0 1 (10) 1 (10) 3 (30) 4 (40) 4 (40) 1 (10) 1 (10)
X2 1.744 1.291 2.4 3.6
p value 0.418 0.524 0.301 0.165

Table 6: Comparison of degree of postoperative soft tissue
restoration between the study and control groups during the

postoperative period.

Degree of soft tissue healing Soft tissue healing
Study Control
N (%) N (%)
Very poor — poor 0 2 (20)
Good — very good 5 (50) 8 (80)
Excellent 5 (50) 0
X2 7.692
p value 0.021*

* statistically significant p < 0.05.

the influence of PRF on soft tissue restoration. All of the
study group participants had excellent soft tissue healing
after 14 days, whereas the majority (80%) of the par-
ticipants in the control group claimed only good soft
tissue healing (Table 6), as assessed by a clinical
evaluation.

Discussion

The findings of our study show that patients in the study
group had significantly less postoperative pain than patients
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in the control group. This difference was significant during
the postoperative evaluation period (Table 3).

Surgical extraction of bony impacted teeth is a traumatic
procedure that produces bleeding, pain, and swelling.
Recently, many studies have been conducted to enhance the
healing course and reduce associated postoperative
(:omplications.4”5’12

The healing process consists of three phases, i.e. inflam-
mation, fibroplasia, and maturation. These phases are gov-
erned by numerous growth factors that migrate and infiltrate
the injured site during healing. Application of growth factors
to wounds accelerates the healing process by accelerating
granulation tissue establishment and enriching epithelialisa-
tion, which has been shown in studies of topical application
of growth factors. However, the application of topical
growth factors should not be considered as an alternative for
reliable wound care, including surgical debridement or
revascularisation."

Zarei et al. studied the therapeutic effects of granulocyte-
macrophage colony-stimulating factor, platelet-derived
growth factor, transforming growth factor-B, vascular
endothelial growth factor, and basic fibroblast growth factor
on chronic wounds and concluded that wound healing is a
complex biological process that involves numerous types of
cells that are controlled and regulated by several growth
factors and cytokines.]4

The literature data on the impact of PRF on pain and
swelling following surgical extraction of impacted molars are
scarce.'” This study aims to explore the outcome of the use of
PRF on postoperative pain, the inflammatory response
following surgical extraction of impacted teeth, and
postoperative bleeding.

PRF contains numerous autogenous cytokines and im-
mune cells and a high concentration of inactive, functional or
intact platelets that release a continuous concentration of
their contents over a period of 7 days. The fibrin membrane
that protects the operative site can be stitched in place, and
then the PRF becomes capable of stimulating bone regen-
eration as a result of osteoblastic proliferation, which has
been demonstrated to affect neo-angiogenesis.l(’

Pain is defined as an unpleasant sensation and emotional
experience linked to tissue damage, which allows the body to
counter and thwart additional tissue damage. It is considered
a vital function of the nervous system as it is detected by
sensory receptors from the injured sites and transmitted to
the central nervous system as electrical signals.17

In the current study, a reduced amount of pain was
observed in the study group compared to the control group
(Table 3). This observation might stem from the effect of
PRF on pain reduction. The use of autogenous PRF in the
extraction site contributes to quicker healing and pain
reduction. Studies by Ozgul,x Gl'jl§en,18 and Singhw used a
VAS to measure the level of postoperative pain,
demonstrating a statistically insignificant difference in the
postoperative pain between study groups on the 1st, 3rd,
and 7th days, although the pain was lower at the PRF
sites. In another study, Uyanik et al. used a larger sample
size and a different method and were able to demonstrate a
statistical difference in the group that received PRF."
These contradicting literature reports might result from

individual variations in the pain threshold and the surgical
techniques used.

Bleeding is commonly related to tooth extractions (simple
and surgical) and usually stops with the formation of a blood
clot. In patients suffering from blood disorders, the bleeding
may not stop quickly, and they need special pre-and post-
operative management according to their clinical
situation.”-”!

In this study, we observed significantly less bleeding in the
study group than in the control group (Table 4). This result
may be explained by the presence of enriched platelets and
abundant growth factors derived from PRF, in addition to
the use of the suture technique and the individual variation
in the body’s response.

Swelling takes 2—3 days after surgery to reach its
maximum. Then, it subsides gradually; this is part of the in-
flammatory process and is frequently observed after surgical
extractions on the side of extraction around the cheeks, mouth,
and eyes, bringing discomfort to patients.z() In this study, there
was a statistically insignificant difference in the degree of
swelling during the first 24 h between the study group and
the control group (Table 5). This observation was also
confirmed on postoperative days 2 and 7. These results
mirror those of Uyanik," G1’il§en,]8 and Ozgul,® who stated
that there were insignificant differences in swelling on the 1st
day post-surgery. They also reported statistically insignifi-
cant differences on the 3rd and 7th postoperative days.

The socket healing starts when the blood clot is formed
within the first 24 h after tooth extraction. Subsequently,
granulation tissue is formed to fill in the tissue lost during the
extraction.”” Other studies have shown similar findings to ours
regarding the healing process (Table 6). The granulation tissue
transforms into connective tissue before being replaced with
bone. The healing of an extraction socket involves both
bone and soft tissue remodelling occurring subsequently
over the first 3 months post-extraotion.23 The use of PRF is
justified by the fact that platelets provide a reservoir of
several growth factors which play a pivotal role in both
hard- and soft tissue healing process.24

Two weeks postoperatively, the soft tissue healing was
more proficient in the study group than in the control
group, and the difference was statistically significant
(Table 6). The improvement in the healing process could be
explained by the presence of platelet cytokines, growth
factors, and other cells at the sites where PRF was
implanted. The PRF in a membrane form acts as a fibrin
bandage for clots that fill the extraction socket, hence
serving as a matrix to accelerate the healing of wound
edges. Neovascularisation begins due to the presence of
the PRF clot, and epithelial covering develops over the
surgical site.”* The postoperative soft tissue site heals by
primary intention.”> As a result, the PRF membrane used
in extraction sockets has been shown to stimulate local
soft tissue healing of gums and reduce the postoperative
pain response.z(’

The results of the current study (Table 5) are mirrored by
findings of studies conducted by Uyanik et al.,”” Singh
et al.,w and Bansal et al.,% which determined that PRF
accelerates the soft tissue healing process seen clinically
and impacts the socket healing process.
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A study by Daugela et al.”’ reported that PRF improved
soft tissue healing and reduced postoperative pain, swelling,
and incidence of alveolar osteitis after impacted mandibular
third molar surgical extractions. Moreover, PRF increased
dental implant stability 1 week and 1 month after
surgery.”® However, dental implants coated with bone
morphogenetic protein (BMP) have a better effect on
stability than those coated with PRF alone and those
without PRF or BMP.”

The main limitation of this study is the limited number of
participants enrolled in the trial.

Conclusions

Based on the outcomes of this study, implanting PRF into
surgical extraction sites seems to reduce postoperative pain
and bleeding and improve soft tissue healing. Postoperative
pain and swelling did not differ significantly; the study
demonstrated an excellent clinical response. Using PRF
implanted into an extraction socket is simple, biologically
safe, and relatively cheap, with a reasonably straightforward
chairside preparation. The current study also demonstrated
that nominal surgeon expertise was needed to perform PRF
preparation and grafting compared to bone harvesting from
distant sites.

Recommendations

Further studies are recommended to evaluate the effects
of PRF on postoperative complications associated with the
surgical extraction of impacted lower third molars and to
examine the impact of PRF on bone remodelling.
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