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ABSTRACT

Objective: The aim of this study is to evaluate the effectiveness of PRF on bone tissue healing in terms of postoperative pain,
postoperative swelling, and the quality of bone healing at the mandibular third molar socket. Subjects and methods: A clinical
study will be done on patients reporting to the Department of oral and maxillofacial Surgery, faculty of dental medicine, boys,
Cairo, Al-Azhar University requiring dis-impaction of bilateral mesio angular impacted mandibular third molars in 10 patients.
Results: The present prospective clinical study evaluates the effect of PRF in healing of mandibular third molar extraction sockets.
There was no difference in the age gender and type of impaction between the two groups as the mean postoperative pain score
(visual analog scale) was lower for the PRF group (Group A) at all points of time when compared with the control (Group B), and
this was statistically significant (P < 0.05). The mean percentage swelling was lower for the PRF group (Group A) at all points of
time when compared with the control (Group B),and there was an increase in bone density in both study and control groups, but
this increase in bone density was greater in the study group(group A) than in the control group(group B). Conclusion: The results
of the present study suggest that application of autologous PRF gel has a beneficial effect on the healing of extraction sockets after
third molar surgery.
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INTRODUCTION risk of complications and improving post- operative

. . healing .
In oral surgery, the operation of the impacted caling

third molar is one of the most common surgical
procedures performed by oral and maxillofacial
surgeons (V. After the impacted third molars are
removed in the early post- operative stage, patients
usually present complications such as pain, swelling,
and trismus @ ¥, These inflammatory complications
are crucial for patients and surgeons in order to
develop the customized strategy for reducing the

Several attempts using platelet-rich plasma
administration, preoperative and postoperative
antibiotics, cryotherapy, wound draining, the use of
different kinds of flaps, and osteotomy using high
or low speed rotary instruments, postoperative ice
packs, analgesics, corticosteroids, and laser have
been made to reduce the postoperative outcome of

the removal of the third molar post-surgery .
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Platelet-rich fibrin (PRF) is a novel strategy
for concentrating the platelets (the preparation
process without thrombin), which can be used for
the enhancement after tooth extraction and residual
cyst bone formation and promotion of the wound
epithelialization!>!'¥. The PRF originates from
the slow, gradual polymerization occurring during
centrifugation®. This is the second generation of
immune platelet concentrate, collected as single
fiber membrane protein components of the blood
sample. These components are utilized for healing
and immune regulation, especially, fibrin matrix
in which, growth factors (vascular endothelial
growth factor (VEGF), transforming growth factor
(TGF)-Al, platelet- derived growth factor (PDGF)-
AA, and insulin-like growth factor 1, leukocytic
cells, and their cytokines such as, interleukin (IL)-
4, IL-6, IL-1A, and tumor necrosis factor (TNF))
are enmeshed"*'Y. PRF is an autologous graft of
platelets on a fibrin mesh that easy to obtain and
is inexpensive!'”. PRF acts as better space filler
and has advantages over bone grafting materials
as autologous, indispensable in tissue wound
healing'”.

Therefore, the purpose of this study was to
evaluate the effect of PRF alone in healing of
impacted lower third molar extraction sockets in
terms of pain swelling and the bone healing. The
hypothesis was that the use of PRF has a significant
effect on decreasing postoperative pain swelling
and increasing bone healing.

SUBJECTS AND METHODS

This study involved 20 surgical extractions of
lower third molars in 10 patients (4 male,6 female
with age range rangel8-50 years and mean age
27 years,). Patients who had similar bilaterally
impacted lower third molars were recruited from
the outpatient clinics of Oral and Maxillofacial
Surgery Department, Faculty of Dental Medicine,
Boys, Cairo Al-Azhar University, and Sayed Jalal
University Hospital.
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All patients were divided randomly into groups
as the follow:

- Group A: Test group: Those in which PRF was
placed into the extraction socket

- Group B: Control group: Those in which PRF
was placed in the extraction socket.

- Inevery patient, one side served as Group A and
the other as Group B.

- Inevery odd patient, PRF was placed in the left
socket. In every even patient, PRF was placed in
the right socket.

e Patient Selection:

Selection of patients based on specific inclusion
and exclusion criteria as the follow:

A. Inclusion Criteria:

Bilateral Mesioangular impacted mandibular
third molars planned for extraction, patient aged 18
to 50 years old and a willingness to cooperate with
the study protocol and follow-up program.

B. Exclusion Criteria:

Uncontrolled systemic disease which could
affect the bone healing, the patient who is
treated with radiotherapy for head and neck area
and unwillingness to return for the follow-up
examinations.

¢ Ethical Consideration:

This study was carried out after approval of
ethical committee, Faculty of Dental Medicine, Al-
Azhar University, Cairo, Boys, approval number
5011228.

¢ Patient Consent:

Each patient signed an informed consent having
details about the whole surgical procedure before
starting of the study. After getting informed consent
from the patient, the treatment was done.
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* Preoperative Preparation:

Prior to surgery, a complete medical, dental
and drug history as well as patient’s data (name,
gender and age) were recorded. After, preoperative
radiography and measurements, each patient was
appointed for surgery 1%,

¢ Platelet Rich Fibrin (PRF) Preparation:

The protocol for PRF preparation was single
stage centrifugation performed in the absence of
bovine thrombin (anti-coagulant). Blood specimen
was collected or drawn from the patient just prior
to surgery by taken 10 ml intravenous blood into
a syringe and collected in a sterile glass test tube
(10ml) without anti-coagulant. The collected
blood specimen was placed in the centrifuge and
was allowed to spin immediately in centrifugation
machine (LC-04R electric centrifuge. Wincom CO.
China) for 12 min at 3000 revolutions per minute
(rpm). Following this the blood sample settles into
various three layers because of differential densities
of the formed layers. The middle portion containing
the fibrin clot was then picked up with forceps and
was scrapped off from the lower part containing
the red blood cells. Then, the resulted PRF will be
transferred into a sterile dish until use "*!)

Surgical Procedures:

Using a standardized surgical protocol, all pa-
tients were treated under local anesthesia by inferior
alveolar nerve block, lingual and long buccal nerve
block using a solution of 2% lignocaine hydrochlo-
ride with adrenaline in 1:80000 concentrations.

In study group, just after the local anesthesia
gave its action and before placing the incision,
the surgical access was performed via a standard
pyramidal flap, which was done by an incision with
blade No 15, mounted on B.P scalpel handle No 3.

Buccal and distal guttering was done to facilitate
delivery of the third molar using a surgical round
bur. If necessary, sectioning of crown and roots was
performed with a fissure bur and the tooth was de-
livered out of the socket.
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After extraction, the socket was irrigated with
abundant sterile saline solution to remove any
debris, hemostasis was achieved. Finally, the
mucoperiosteal flap was repositioned and sutured in
place with simple interrupted sutures given using 3/0
non-absorbable silk suture. After surgery; a written
information about the post-operative instructions
and the necessary follow-up care was provided to
the patient. Suture was removed after 1 week later
(Figure 1).

- J

FIG (1) A clinical photographs showing extraction socket
after removal of impacted lower right third molar
without placement of PRF(A), and extraction socket
after removal of impacted lower left third molar and
platelet rich fibrin after preparation placed in extraction
socket (B)

¢ Postoperative Assessment:

Postoperatively, patients were evaluated bilater-
ally for:

Pain — 1%, 3%, 7" "and 14" postoperative day.
Swelling — 1*, 3%, 7" "and 14™ postoperative day
Bone healing — on 4™ week and 12 week

CBCT scanning was performed 4 weeks after
surgery and after three months to measure the bone
density.

Statistical Analysis

Data were collected, tabulated, and statistically
analyzed using SPSS® Statistics Version 25 for
Windows to detect whether significant differences
existed between the means of the various studied
groups.
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RESULTS
e Intraoperative and postoperative complications

Minimal amount of bleeding was noticed intra
and postoperatively. Proper wound healing was
noticed without wound dehiscence in the study
group. Postoperative pain and swelling were
manageable. Postoperative infection was absent. No
alveolar nerve injury was detected in the lower jaw.

* Pain and swelling scores:

For both scores, there was statistically significant
difference between the study group and control sides.
Study sides showed a significant lower pain than
control sides after 1st, 3rd, 7th, and 14th At day 14,
there was a statistically non-significant difference
between study and control sides postoperative day
from the surgery.

TABLE (1) Comparison between study and control

according to pain in each time

Study Control
(n=10) (n=10) P
Pain
day 1 7.10 £0.70 930+£0.79 6.736" <0.001"
day 3 590+ 143 7.60+1.10 3.016° 0.015
day 7 280+1.23 430+130 3308 0.009
day 14 00x0.0 030+042 2250 0.051

TABLE (2) Comparison between study and control

according to swelling in each time

Study Control

(n=10) (n=10) t P
Swelling
dayl 1436+169 150£135 0989 0348
day3  1506+137 1610081 2011 0075
day7  1424£170 1491+138 1.134 0286
day14 1360196 1360170 0000 1.000
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Bone density

The statistical analysis of postoperative bone
density of study group after the 3" months of follow-
up revealed that; the difference between study
group and control group was statistically significant
as indicated by One-way ANOVA test. The PRF
treated group showed the highest bone density than
control sides (Table 3).

TABLE (3) Comparison between bone densities af-
ter 4th and 12weeks in the study and control groups.

Study Control ¢ p
(n=10) (m=10)
Bone density
4 weeks 37804131 2950+28.38 6.262" <0.001"
12 weeks  772.6 £+44.26 6548 +7235 5228 0.001°
Increase 394.6+40.06 359.8+74.60 1913 0.088
DISCUSSION

In the present study the usefulness of PRF in
wound healing was evaluated in 10 patients of
extraction of bilaterally impacted mandibular third
molars. All of them were radiological diagnosed to
have bilaterally impacted mandibular third molar.
Ten patients were divided randomly by split mouth
in to twenty case which separated into two equal
groups. Group with placement of PRF and another
without placement of PRF. Parameters such as
age, gender, pain, swelling, and bone healing were
recorded.

In the present study, both study and control sides
showed a statistically significant decrease in mean
pain and swelling at day 1, 3, 7, and 14. At day 1,
3, and 7, study sides showed significant lower pain
and swelling than control sides, while at day 14,
there was a statistically non-significant difference
between study and control sides. Both study and
control sides showed a statistically significant
increase in mean bone density after 12 weeks. At 4
week and 12 weeks, study sides showed a significant
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higher bone density than control sides. Study sides
showed a significant lower Bone density increase
than control sides but not significant.

In accordance with our results, Dar et al.?®
evaluated the effectiveness of PRF on soft-
tissue healing and bone tissue healing in terms of
postoperative pain, postoperative swelling, soft
tissue healing, and the quality of bone healing at
the mandibular third molar socket. There was no
difference in the age gender and type of impaction
between the two groups as the mean postoperative
pain score (visual analog scale) was lower for the
PRF group (Group A) at all points of time when
compared with the control (Group B), and this
was statistically significant. The mean percentage
swelling was lower for the PRF group (Group A) at
all points of time when compared with the control
(Group B). Evaluating the effect of treatments (with
or without PRF) on lamina dura score shows that in
both the groups at different time periods, significant
difference was observed on lamina dura score. They
concluded that application of autologous PRF gel
has a beneficial effect on the healing of extraction
sockets after third molar surgery.

Fiero-Serna et al.?" in their study also found
that patients reported less pain on the side which
received plasma rich in growth factors. Our results
were also supported by Gawande and Halli .??- The
reason for this statistical difference in pain seems to
be because of the accelerated growth factor release
from the PRF which causes enhanced repair at the
surgical site. Overall, in our study, PRF did make
difference to the swelling, our results showed at
day 1, 3, 7, and 14, there was a statistically non-
significant decrease in swelling in study than
control sides they were supported by Singh et al.®
who found that swelling was less on the PRF sides.

In the present study, both study and control
sides showed a statistically significant increase in
mean bone density after 12 weeks. At 4 week and
12 weeks, Study sides showed a significant higher
Bone density than control sides. Girish Rao et al.®
in their study found a definite improvement in the
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regeneration of bone after third molar surgery in
cases treated with PRF as compared to the control
group postoperatively. The enhanced bone density
increase is because of the three most important
growth factors from the PRF are PDGF, insulin-
like growth factor-I, and transforming growth
factor-p (TGF—f3). Numerous studies, have shown
that these factors cause chemotaxis and mitogenesis
of osteoblast precursors, and they also have the
ability to stimulate osteoblast deposition of the
collagen matrix of wound healing and of bone. In
addition, TGF-P inhibits osteoclast formation and
bone resorption, thus favoring bone formation over
resorption. ®

In addition, this is in accordance with the
findings of Gassling et al.®®, who proved in their
study that PRF with its intrinsic cytokines helps
in wound healing by moderating the inflammation
Regarding the bone density, starting from the first to
the third month post-operatively, there was slightly
denser bone in the study group than in the control
group. This is in agreement with the findings of
Singh et al.*®, who found in their study that PRF
has significantly improved soft tissue healing,
bone regeneration and increase in bone density in
extraction sockets.

On the other hand, Baslarli et al.®” investigated
the healing potential of bone by comparing PRF-
treated and non-PRF-treated extraction sockets. In
conclusion PRF-treated extraction sockets did not
demonstrate any difference in bone regeneration
than non PRF-treated extraction sockets post-
operatively after 4 and 12 weeks.

CONCLUSION

This study examined the effect of PRF gel on
postoperative pain, swelling, and bone regeneration
potential on third molar extraction sockets. The
results of the present study suggest that the
application of autologous PRF gel has a beneficial
effect on the healing of extraction sockets after third
molar surgery.
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