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IntRoductIon

The extraction of deeply impacted mandibular third molars 
may cause significant defects at the distal root of mandibular 
second molar. Post extraction, many patients report with 
extreme sensitivity in the area, which is attributed to cemental 
exposure of the distal root of second molar. Pain, trismus, 
swelling, dysphagia, pyrexia, and inability to do routine work 
are among the other common problems faced by patients 
after extraction of third molar teeth.[1] After extraction, local 
periodontal defects such as increased probing depth, gingival 
recession, bleeding, and suppuration on probing have been 
frequently reported to be associated with second mandibular 
molar tooth.[2] Such a condition can be very disturbing to 
the patient, hampering with regular activities of eating and 
drinking and leading to a reduced quality of life.

Over decades, various materials have been used postsurgically 
for hard‑ and soft‑tissue healing: biomaterials such as 
autogenous grafts, allografts, and xenografts; synthetic 

materials such as alloplasts;[3] and guided tissue regeneration 
membranes.[4]

Platelet‑rich fibrin (PRF), a second‑generation platelet 
aggregate,[5] has been widely used to accelerate soft‑ and 
hard‑tissue healing because of the presence of various growth 
factors (GFs). In‑vitro studies have shown PRF to induce a 
significant, continuous stimulation and proliferation of all cell 
types with a strong and highly significant differentiation of 
osteoblasts.[6] Viable platelets in PRF have shown to release six 
GFs, that is, platelet‑derived growth factor‑AB (PDGF‑AB), 
vascular endothelial growth factor (VEGF), transforming 
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growth factor‑beta 1 (TGF‑β1), insulin‑like GF, epithelial 
growth factor, and recombinant human basic fibroblast GF, 
of which TGF‑β1, PDGF‑AB, and VEGF are the three main 
GFs released in high quantity.[7]

Thus, the current prospective study was aimed at investigating 
the clinical and radiological effectiveness of PRF in hard 
(bone)‑ and soft (gingiva)‑tissue healing in defect created 
distal to the mandibular second molar following trans‑alveolar 
extraction of third molar.

Objective
The objective was to determine the efficacy of PRF in hard‑ and 
soft‑tissue healing after extraction of a mandibular third molar 
tooth.

MateRIals and Methods

The study was conducted in the departments of oral and 
maxillofacial surgery and periodontology. Patients requiring 
bilateral mandibular third molar extraction were recruited and 
randomly assigned for the use of PRF on one side and no use 
of PRF on the other side. Ethical clearance was taken from the 
institutional ethical clearance committee. Patients were explained 
about the study prior to the surgery and a signed informed 
consent was taken. The study was conducted over a period of 
8 months, from November 01, 2018, to July 31, 2019, wherein 
all the surgical procedures were performed in the first 2 months.

Study sample
A total of 25 patients (14 males and 11 females) reported in 
the department of oral and maxillofacial surgery fulfilling 
the inclusion criteria in the study period constituted the study 
sample. The sample age ranged from 18 to 55 years, with a 
mean age of 32.3 years.

Inclusion criteria
1. Patients ≥18 years of age requiring bilateral extraction of 

mandibular third molar with no gender bias
2. Patients reporting with pain, edema, or sensitivity in 

the region of mandibular third molar. In the case of 
pericoronitis, an antibiotic course of 3 days was given 
prior to extraction to facilitate mouth opening

3. Patients with bilateral impacted mandibular third molars 
leading to radiographic bone loss of >3 mm distal to the 
second molar irrespective of the type of third molar impaction.

Exclusion criteria
1. Medically compromised and pregnant patients
2. Patients with abnormal platelet counts (<200,000/mm3)
3. Patients with missing second molars
4. Patients with smoking and tobacco habits
5. Patients on medications that may interfere with wound 

healing such as anticoagulants, corticosteroids, and 
immunosuppressive agents.

Preoperative procedures and assessment
Each patient was allotted a unique code number for the 
maintenance of records and easy future referral. One week 

prior to the surgery, the patients underwent oral prophylaxis 
by a co‑investigator (CI) 1 and assessed on four periodontal 
parameters, namely Plaque Index, Sulcus Bleeding Index 
(SBI), clinical attachment level (CAL), and probing depth. 
SBI was scored on a scale of 0–5 in whole numbers.[8] CAL 
and probing depths were measured in millimeters (mm) using 
a periodontal probe.

All pre‑ and post‑operative intraoral periapical radiographs 
(IOPARs) were shot by paralleling technique[9] using an Intraskan 
DC (Wallmount, Skanray Technologies Pvt. Ltd.), with parameters 
of 70 kVp, 8 mA, and 125 ms, on a film with grid for easy 
measurement of bone height. Bone height was measured from 
the crest of the interdental bone between the second and third 
molars to the cementoenamel junction (CEJ) of the second molar.

Intraoperative
Bilateral single‑stage surgical disimpactions were done by PI 
1 under local anesthesia. Each patient acted as his/her own 
control. PRF was placed on the test side and the other side 
acted as a control. Side selection was based on randomization 
done by PI 2 to decide the test and control sides and was kept 
confidential. Placing of PRF (only on test side) and suturing 
the bilateral surgical sites using 3‑0 Mersilk suture was done 
by PI 2. No complications were encountered during the 
conduction of surgical procedure.

Preparation of platelet‑rich fibrin
PRF preparation was done in the time frame between the 
completion of bilateral extractions and hemostasis. In this time, 
patients’ intravenous blood was collected in a 10‑ml Vacutainer 
tube without anticoagulant and immediately centrifuged at 
3000 rpm for 10 min to prepare fresh autologous PRF.[10] PRF 
thus formed was separated from platelet‑poor plasma and red 
blood cells to be placed at the test side.

Postoperative assessment
Immediate postoperative radiographs of both sides were taken 
to assess the bone loss distal to the second molars. Bone height 
was assessed radiographically on an on both sides. Bone height 
was measured from the crest of the interdental bone between 
the second and third molars to the CEJ of the second molar.

Each patient was followed up for a total duration of 6 months. 
Patients were assessed on four surgical (pain, tenderness, 
sensitivity, and edema) and four periodontal (Plaque Index, 
SBI, CAL, and probing depth) parameters along with bone 
height levels on control as well as test sides at various fixed 
intervals. Surgical parameters were checked by PI 1, whereas 
periodontal parameters and bone height were assessed by 
CI 1.

Pain, tenderness, and edema were checked on day 1 and day 
3 and after 1 week and 1 month, respectively. Sensitivity in 
response to cold, air spray, and probing was assessed after 
1 week and 1, 3, and 6 months. Pain and tenderness were 
determined on a Visual Analog Scale[11] combined with pain 
drawings[11] for better understanding and acknowledgment 
by the patient. Sensitivity and edema were given a score 
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of 0, 1, 2, or 3 depending on patient reporting and findings 
[Table 1]. Area‑specific SBI and Plaque Index were recorded 
after 1 week and 1, 3, and 6 months. Area‑specific CAL, 
probing depth, and radiographic bone height were checked 
after 3 and 6 months.

Statistical analysis
Statistical analysis was performed using SPSS, version 21.0 
(IBM Corp., Armonk, NY, USA). To make a comparison 
between the two groups, independent t‑test was used for 
normally distributed data and Mann–Whitney U‑test was used 
for nonnormally distributed data. The statistical significance 
level was set at P < 0.05.

Results

A total of 50 transalveolar extractions were done in 25 patients. 
Among all the extracted impacted third molars, the tooth either 
had horizontal or mesioangular impaction [Figure 1]. No other 
type of impaction was found.

There was a statistically significant difference in the intensity 
of pain on the control and test sides on day 1 (P < 0.001) with 
a mean value of 2.08 ± 1.352 on the control side compared 
to 0.80 ± 0.764 on the test side. Pain decreased on control as 
well as test sides from day 1 to day 3 with a rise in pain at 
week 1 and subsequently to no pain after 1 month; however, 
the values on the test side were always less than those on the 
control side [Table 2]. A similar trend of decrease followed 
by increase to finally 0 was seen with tenderness on control as 

Figure 1: Distribution of encountered impactions of extracted mandibular 
third molars

Table 1: Scoring criteria for edema and sensitivity

Score Parameter

Edema Sensitivity
0 No edema Negative response to all the three stimuli
1 Either intraoral or 

extraoral edema
Positive response to any one of the three 
stimuli

2 Both intraoral and 
extraoral edema

Positive response to any two of the three 
stimuli

3 N/A Positive response to all the three stimuli
N/A=Not applicable Ta
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statistically significant difference (P < 0.001) on both the sides 
after 3 and 6 months, with values being lesser for the test side 
compared to that of the control side [Table 4]. Plaque Index 
showed improved and better results on the test side compared 
to the control side, with a statistically significant difference in 
values (P < 0.001) [Table 4].

There was no statistically significant pretreatment 
discrepancy in CALs on both the sides (P = 0.763). An 
improvement in CALs was seen on the control side post 
extraction after 3 and 6 months, with a downward trend 
on the test side. A powerful improvement was seen on the 
control than the test side (P < 0.001) after 3 and 6 months 
[Table 5].

Improvement in probing depth was seen on both the sides 
from the preoperative phase to 3 months postoperatively 
with no statistically significant variation (P = 0.229). Post 
6 months, the control group saw an increase in probing depth, 

well as test sides, again values always being less for the test 
side compared to the control side [Table 2].

Edema was 0.24 ± 0.597 after 1 week on the test side as 
compared to day 1 (0.72 ± 0.792) showing significant 
improvement, whereas the values did not show much 
improvement in edema on the control side from day 
1 (1.88 ± 0.332) to week 1 (1.28 ± 0.792). Edema was always 
statistically significantly less (P < 0.001) on the test side 
compared to that of the control side. In both cases, no edema 
was observed after 1 month [Table 3].

Week 1 to Month 1 saw no increase in sensitivity on the control 
side with an opposite trend on the test side. However, from 
1 month onward, there was a gradual decrease in sensitivity on 
both sides, with a statistically significant difference in values 
(P < 0.001), being always less for the test side [Table 3].

No statistically significant difference was seen in the context to 
SBI on control and test sides (P = 0.009), with results shifting to 

Table 5: Clinical attachment levels on control and test sides

Pretreatment Month 3 Month 6

Mean value P Mean value P Mean value P
Control group 0.32±0.47610 0.763 2.16±0.62450 <0.001 2.32±0.57518 <0.001
Test group 0.28±0.45826 0.59±0.35998 0.59±0.35998

Table 3: Assessment of edema and sensitivity on control and test sides

Edema

Day 1 Day 3 Week 1 1 month

Mean value P Mean value P Mean value P Mean value P
Control group 1.88±0332 <0.001 1.60±0.500 <0.001 1.28±0.792 <0.001 0 N/A
Test group 0.72±0792 0.40±0.764 0.24±0.597 0

Sensitivity

Week 1 After 1 month After 3 months After 6 months

Mean value P Mean value P Mean value P Mean value P
Control group 2.40±0.577 <0.001 2.40±0.500 0.192 1.40±0.577 <0.001 1.32±0.748 <0.001
Test group 0.64±0.757 2.64±0.757 0.48±0.586 0.32±0.476
N/A=Not available

Table 4: Sulcus Bleeding Index and Plaque Index findings on control and test sides

SBI

Pretreatment After 1 month After 3 months After 6 months

Mean value P Mean value P Mean value P Mean value P
Control group 0 N/A 1.1764±0.54582 0.009 1.1528±0.31089 <0.001 1.1864±0.50278 <0.001
Test group 0 0.7660±0.51786 0.1528±0.31089 0.1732±0.37411

Plaque Index

Pretreatment Week 1 After 1 month After 3 months After 6 months

Mean value P Mean value P Mean value P Mean value P Mean value P
Control group 0 N/A 1.4264±0.71283 <0.001 1.1528±0.31089 <0.001 1.1864±0.50278 <0.001 0.8200±0.53774 <0.001
Test group 0 0.7660±0.51786 0.1528±0.31089 0.1732±0.37411 0.2200±0.41028
SBI=Sulcus bleeding index, N/A=Not available
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whereas there was a further decrease in probing depth in the 
test group [Table 6].

Preoperatively, there was no statistically significant difference 
in bone heights on control and test sides (P = 0.863). 
Postoperatively, loss of bone height was seen on both control 
and test sides; however, bone height was always slightly 
more on the control side as compared to the test side with no 
significant difference in bone levels on both sides after 3 and 
6 months [Table 6].

dIscussIon

Platelet concentrates have been used since long to promote 
healing as they contain high quantities of GFs.[5] Leukocyte‑poor 
or pure PRF is one of the two types of available PRF but has 
a difficult and time‑consuming processing.[5] Leukocyte‑ and 
PRF (L‑PRF), also known as Choukroun’s PRF, is a 
second‑generation platelet aggregate rich in leukocytes and 
PRF biomaterial,[5] which helps to promote healing due to the 
presence of numerous GFs.[7] In addition, L‑PRF is easy to 
prepare, requiring lower cost with the use of no chemicals or 
unnatural conditions for its production.[5]

Previous studies have shown L‑PRF to produce a significant 
reduction in the probing depth with increased bone levels 
post use of autogenous PRP.[12,13] Our results showed a similar 
trend in probing depth values with statistically significant 
difference in values on control and test sides, however no 
statistically significant improvement was seen in bone levels 
post use of PRF.

PRF significantly improved patients’ symptoms of pain, 
tenderness, and edema immediate postoperatively, though an 
equal amount of time (1 month) was taken for the symptoms 
to subside on both the sides [Tables 2 and 3]. It has been 
shown that the effect of PRF in soft‑tissue healing is due to 
its clinical potential to enhance angiogenesis, which aids in 
relieving the symptoms and improve healing.[14] Although it 
can be hypothesized based on the study by Asmael et al.[15] 
that PRF does not aid in preventing dry socket and reducing 
pain and closure of socket in smokers, it promotes the 
quality of healing seen in soft tissue. In the current study, 
there was a statistical reduction in pain values in the test 
side as compared to the control side. The probable cause 
for pain reduction with the use of PRF could be attributed 
to reduced inflammation and subsequent edema in the test 
side. The exact mechanism of pain reduction with the use 

of PRF would require further biochemical studies. Our 
results showed pain findings similar to a previous study of 
Uyanik et al., wherein PRF was used in combination with 
either traditional surgery or piezosurgery and showed a 
significant reduction in postoperative pain and trismus with 
a decreased requirement of consuming analgesics. Their 
findings showed no significant difference in postoperative 
swelling with or without the use of PRF.[16] In contrast to 
their results, our findings showed a significant reduction 
in postoperative swelling as well with the use of PRF. 
Dar et al.[17] conducted a similar study as ours comparing 
hard‑ and soft‑tissue healing potential of PRF in mandibular 
third molar extraction socket in terms of pain, swelling, 
periodontal health, and bone healing. In contrast to our study 
with a follow‑up period of 6 months, a postoperative clinical 
assessment was done for 3 months only by Dar et al. Similar 
to our findings, a significant improvement was seen in edema 
on test site compared to control side. They also commented 
on total bone density (lamina dura, density, and trabeculae 
pattern), showing a significant increase on the test side after 
4 weeks with no further significant improvement at 12‑week 
assessment. The study does not present findings in terms of 
probing depth, sensitivity, and periodontal indices.

Although sensitivity persisted on both sides 6 months 
postoperatively, an improvement was observed on the PRF 
side as compared to control. Mixed results were seen with 
the periodontal parameters. More improvement was seen 
in SBI, Plaque Index, and probing depths in the test group 
compared to the control group. Li et al.[18] in their study 
showed that PRF enhances osteogenic lineage differentiation 
of alveolar bone progenitors more than of periodontal 
progenitors by augmenting osteoblast differentiation, 
RUNX2 expression, and mineralized nodule formation 
via its principal component fibrin. They also documented 
that PRF functions as a complex regenerative scaffold 
promoting both tissue‑specific alveolar bone augmentation 
and surrounding periodontal soft‑tissue regeneration through 
progenitor‑specific mechanisms. Contrary to their findings, 
our findings were similar to those observed by Srinivas 
et al.[19] who encountered significant enhancement in bone 
healing and density with the use of PRF with no statistically 
remarkable difference in the bone heights of the two groups. 
We also did not find a statistically significant difference in 
bone height gained on the two sides, although mean values 
of bone formation were higher for the control group than 
for the test group.

Table 6: Probing depth and bone height measurements on control and test sides

Pretreatment Month 3 Month 6

Probing depth Bone height Probing depth Bone height Probing depth Bone height

Mean 
value

P Mean value 
(in mm)

P Mean 
value

P Mean value 
(in mm)

P Mean 
value

P Mean value 
(in mm)

P

Control group 1.41±0.57 0.585 2.84±0.85 0.863 0.83±0.55 0.229 2.24±0.83 0.188 0.97±0.47 <0.001 1.76±0.83 0.164
Test group 1.32±0.63 2.88±0.78 0.65±0.49 1.92±0.86 0.38±0.44 1.44±0.77



Sybil, et al.: PRF in extraction socket

Annals of Maxillofacial Surgery ¦ Volume 10 ¦ Issue 1 ¦ January-June 2020 107

conclusIon

It was observed that PRF has no significant effect in enhancing 
healing of hard tissue (cortical bone formation) distal to 
mandibular second molar following transalveolar third molar 
extraction. Its probable effects on cancellous bone formation 
cannot be commented due to the limitation of histological 
examination in the current study. However, significant 
improvement in CALs and clinical periodontal indices warrants 
the use of PRF for soft‑tissue healing and relief of clinical 
symptoms due to extraction wounds. The authors suggest 
conduction of future studies with larger sample size and 
histological examination of surgical site for better assessment 
of the role of PRF in hard‑tissue healing.
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