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with Platelet‑rich Plasma in Third Molar Extraction 
Socket - A Prospective Clinical Study
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ABSTRACT

Objective: The objective is to compare the efficacy of plate-
let-rich fibrin (PRF) and platelet-rich plasma (PRP) in the third 
molar extraction socket and also comparative evaluation of 
pain, swelling, trismus, periodontal health, and quality of bone 
healing between PRF and PRP.

Study Design: A total of 15 individuals with the age group of 
18–40 years with bilateral impacted lower third molars were 
the study subjects and divided into two groups -  Group (A) 
where extraction socket was placed with PRF and Group (B) 
where extraction socket placed with PRP.

Results: The result of our study suggested that there is no signifi-
cant difference between both PRF and PRP in over pain, swelling, 
trismus, periodontal health, and bone healing in the third molar 
extraction socket but when compared with the method of prepara-
tion, consistency, and cost-effectiveness, PRF is better than PRP.

Conclusion: Both PRF and PRP are excellent materials to 
induce healing and have great potential in healing of bony 
defects in the jaws. When we take the cost into consideration, 
PRF is cost-effective as it does not require anticoagulant and 
chelating agent for preparation.
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INTRODUCTION

The third molar is one of the most commonly 
impacted teeth in the oral cavity. Sometimes, it 
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remains asymptomatic, but most of the times it pres-
ents with pain, recurrent pericoronitis and if left 
untreated may lead to the formation of cyst, space 
infections, temporomandibular joint abnormalities, 
etc. Hence, its removal is one of the most commonly 
performed procedures which also provides a perfect 
study model to assess various aspects of surgery such 
as flap designs, socket healing, and role of biomateri-
als. The soft tissue healing as well as healing of bony 
defects in oral cavity is mediated by a wide range of 
intra- and extra-cellular events that are regulated by 
signaling proteins. Understanding the entire process 
is still incomplete.[1] Socket healing is a highly coor-
dinated sequence of biochemical, physiologic, cel-
lular, and molecular responses involving numerous 
cell types growth factors, hormones, cytokines, and 
other proteins, which is directed toward restoring tis-
sue integrity and functional capacity after injury.[1,2] 
Platelets form an intracellular storage pool of pro-
teins vital to wound healing and generate different 
growth factors such as platelet-derived growth fac-
tor (PDGF), transforming growth factor, and insu-
lin-like growth factors which play a pivotal role in 
initiating and sustaining wound healing and tissue 
repair mechanism.[3,4] Various glass materials, auto-
grafts, and alloplastic materials have been tested to 
enhance socket healing and to minimize the post-op-
erative sequelae such as bleeding, dry socket, wound 
infection, delayed healing, and swelling. Platelet-rich 
growth factors are very successful in stimulating bone 
regeneration and promote healing after the surgical 
removal of the third molar tooth.[4]

Platelet-rich plasma (PRP) is one of the platelet 
releasing growth factor that has been successfully used 
to accelerate soft tissue and hard tissue healing.[3,4] The 
growth factors present in PRP are well known includ-
ing transforming growth factor, vascular endothelial 
growth factor, PDGF, and endothelial growth factor. 
These growth factors are considered to have the abil-
ity to accelerate chemotaxis, mitogenesis, angiogene-
sis, and synthesis of collagen matrix and favor tissue 
repair when applied on bone wounds.[1-4] Another 
entity called platelet-rich fibrin (PRF), as described 
by Choukroun et al., is the second-generation platelet 
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concentrate which allows one to obtain fibrin mem-
branes enriched with platelets and growth factors, 
after starting from an anticoagulant-free blood harvest 
without any artificial biochemical modification. The 
PRF clot forms a strong natural fibrin matrix, which 
concentrates almost all the platelets and growth factors 
of the blood harvest and shows a complex architecture 
as a healing matrix, including mechanical properties, 
no other platelet concentrate offers. It is an autolo-
gous biomaterial and not an improved fibrin glue.[5,6] 
The role of PRP in socket healing is well established 
through various scientific studies over the years.[7] 
However, studies of role of PRF in socket healing are 
very limited. Hence, we firmly believe that there is a 
need for study to compare the role of PRF with that 
of time-tested PRP in mandibular third molar socket 
healing.

Aims and Objectives of the Study

Aims

This study aims to compare the efficacy of PRF with 
PRP in lower third molar extraction socket.

Objectives

The objectives of this study were to compare between 
PRF and PRP for:
•	 To evaluate the efficacy of PRF in mandibular third 

molar extraction socket.
•	 To evaluate the efficacy of PRP in mandibular third 

molar extraction socket.
•	 Comparative evaluation of PRF and PRP.
•	 Comparative evaluation of pain, swelling, trismus, 

periodontal health, and quality of bone healing 
between PRF and PRP.

METHODOLOGY

A total of 15 patients who were found eligible and will-
ing for the study were informed of the study protocol 
and written consent was obtained before sampling 
procedure was performed. The necessary written con-
sent was taken from them. All necessary pre-operative, 
intraoperative and post-operative photographic records 
were maintained for these patients.

This was a split-mouth study where 25 impacted 
lower third molars on either side were divided into two 
groups: 
	 Group (A): Extraction socket placed with PRF 

[Figure 1]
	 Group (B): Extraction socket placed with PRP.

In every patient, one side belonged to Group A and 
the other belonged to Group B.

In every odd patient, PRF was placed in the left 
socket and PRP was placed in the right socket. In every 
even patient, PRP was placed in the left socket and PRF 
was placed in the right socket.

Clinical Parameters

Various pre-operative, intraoperative, and post-opera-
tive parameters were used to evaluate the study subjects.

Pre-operative assessment

•	 Maximum mouth opening with Vernier caliper.
•	 Facial measurement with thread (From tragus to the 

soft tissue pogonion and from corner of mouth to 
tragus).

•	 Periodontal health by measuring pocket depth distal 
to mandibular second molar using William’s peri-
odontal probe.

•	 Intraoral periapical (IOPA).

Intraoperative assessment

Immediately after the procedure, details of the proce-
dure were documented including the duration of the 

Figure  2: Bone healing in platelet-rich fibrin 2nd  and 4th  month 
postoperatively. (a) Pre-operative, (b) 2-month post-operative, (c) 
4-month post-operative

c

ba

Figure 1: (a) Platelet-rich fibrin (PRF) in the test tube prepared by 
centrifugation method, (b) PRF is been carried to the third molar 
extraction socket

ba
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surgery in minutes, volume of local anesthetic solution, 
and intraoperative complications if any.

Post-operative assessment

Post-operatively patient was evaluated for:
•	 Pain - 1st, 3rd, 7th, and 14th post-operative day. It was 

evaluated using 10-point visual analog scale (VAS), 
with a score of “0” equals “no pain” and “10” equals 
“very severe pain.”

•	 Trismus - 1st, 3rd, 7th, and 14th post-operative day.
•	 Swelling - 1st, 3rd, 7th, and 14th post-operative day.
•	 Periodontal health - on the 8th and 16th week. It was 

checked with William’s periodontal probe, with mil-
limeter marking by measuring pocket depth.

•	 Bone healing  - The bone healing of the third 
molar socket is assessed using IOPA radiographs 
using a standard periapical X-ray. The criteria 
of bone healing and scoring system are based 
on modification of method used by Kelly et al. 
Three parameters, namely: Lamina dura score, 
density score, trabecular pattern score will be 
assessed. Radiographs were taken immediately 
after the procedure and on the 8th and 16th week 
postoperatively.

Procedure

1.	 Written informed consent was obtained from all the 
patients who are willing for the study.

2.	 The area of the antecubital region was prepared with 
the cotton and spirit.

3.	 Withdrawal of blood: 10  ml of intravenous blood 
was drawn through 10 ml sterile syringe which was 
transferred to centrifugal test tubes containing 1 ml 
of citrate phosphate dextrose for the preparation of 
PRP and for the preparation of PRF.

4.	 After standard painting and draping incision for 
envelope flap or triangular flap is given.

5.	 Bone removal and removal of tooth
6.	 .Placement of PRP or PRF: Immediately, after toilet-

ing of the wound PRP and PRF was placed according 
to the study and closure of the socket done with 
3–0 silk.

7.	 Immediate post-operative X-ray of the extraction 
socket was taken.

8.	 Post-extraction instructions were given and patients 
were recalled for follow-up on the 1st, 3rd, 7th, and 
14th  post-operative day and also after the 8th  and 
16th week.

RESULTS

Evaluation after Data Acquisition

Table 1: Comparison of mean pain scores in PRF and PRP at 
different post‑operative days

Time Groups n Mean SD Mean 
difference

t P

1st Group A 25 6.33 1.113 0.4 1.468 0.164
Group B 25 5.93 1.280

3rd Group A 25 4.07 1.710 0.333 0.77 0.454
Group B 25 3.73 1.438

7th Group A 25 1.73 1.280 0.267 1.169 0.262
Group B 25 1.47 1.505

14th Group A 25 0 0 0 0 0
Group B 25 0 0

Paired t‑test was used to compare the mean pain scores between PRF and 
PRP. The post‑operative pain values in all the four post‑operative visits were 
almost same in both PRF and PRP. There was no statistically significant 
difference present between pain scores at different tpost‑operative days. 
SD: Standard deviation, PRF: Platelet‑rich fibrin, PRP: Platelet‑rich plasma

Table 2: Comparison of mean swelling scores (in mm) in PRF 
and PRP at different post‑operative days

Time Groups n Mean SD Mean 
difference

t P

1st Group A 25 97.27 1.710 0 0 1
Group B 25 97.27 1.870

3rd Group A 25 94.3 1.952 −0.414 −0.77 0.187
Group B 25 94.2 2.366

7th Group A 25 90.67 1.718 −0.733 −1.181 0.257
Group B 25 91.4 2.473

14th Group A 25 90.07 1.751 −0.067 −1 0.334
Group B 25 90.13 1.727

Paired t‑test was used to compare the swelling between PRF and 
PRP after their placement in the third molar extraction socket. The 
values obtained were evaluated statistically and they were not 
statistically significant. SD: Standard deviation, PRF: Platelet‑rich fibrin, 
PRP: Platelet‑rich plasma

Table 3: Comparison of mean trismus scores (in mm) in PRF 
and PRP at different post‑operative days

Time Groups n Mean SD Mean 
difference

t P

1st PRF 25 36.53 1.885 −0.667 −1.784 0.089
PRP 25 37.2 1.265

3rd PRF 25 38.60 1.454 −0.867 −1.923 0.099
PRP 25 39.47 1.407

7th PRF 25 41.53 1.642 −0.774 −1.832 0.091
PRP 25 41.53 1.642

14th PRF 25 41.53 1.642 −0.774 −1.832 0.091
PRP 25 41.53 1.642

A paired t‑test was used to compare the mean trismus scores between 
PRF and PRP. It was observed that there was no significant difference 
present between two on the 1st, 3rd, 7th, and 14th post‑operative day. 
Hence, the effect of both PRF and PRP on trismus is the same. 
SD: Standard deviation, PRF: Platelet‑rich fibrin, PRP: Platelet‑rich 
plasma
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DISCUSSION

The third molars are present in 90% of the population 
with 33% having at least one impacted third molar. In 
most of the situations, it results in recurrent pericoroni-
tis, caries to adjacent tooth, cyst, etc.[6-10]

The third molar surgery provides a very good 
opportunity for the researchers to study various aspects 
such as pain management, flap design, and wound heal-
ing as it provides a perfect platform to study healing of 
bony defects and results can be applied to clinical use in 
other areas in the mandible.[11-13] There are various aug-
mentation procedures and grafts used after the tooth 
extraction to maintain or enhance ridge form for pros-
thetic reconstruction, periodontal health, or implant 
placement.[14-16] One of the most recent and innovative 
techniques which have come up is the use of PRF.

The response of living tissues to all forms of injury 
is inflammation, which involves humoral and cellular 
reactions at the site of injury and prepares the site for 
healing. The biological events are mainly controlled 
by autologous platelets.[6,17] The biologic properties of 
autologous platelet concentrates exploit the potential of 
several platelet growth factors (platelet-derived growth 
factor, transforming growth factor beta-beta, epider-
mal growth factor, vascular endothelial growth factor, 
insulin-like growth factor I, b-fibroblast growth factor, 
and hepatocyte growth factor) obtained with a simple 
centrifugation procedure, for example, PRF and PRP, 
to stimulate several biological functions such as chemo-
taxis, angiogenesis, proliferation, differentiation, and 
modulation, thereby representing a possible therapeu-
tic device for a more rapid and effective regeneration of 
hard and soft tissues.[18-20] Platelets also play an import-
ant role in host defense mechanisms at the wound site 

by delivering signaling peptides which attract macro-
phage cells.[21,22]

The use of PRF and PRP has shown to be a valid 
technique for promoting soft tissue healing, hard tis-
sue healing following extraction of impacted third 
molars.[23,24] The present study compares the clinical 
effectiveness of PRF along with time-tested PRP, where 
both show significant improvement in clinical as well as 
radiographic parameters. Different parameters such as 
pain, swelling, trismus, periodontal pocket depth, and 
bone formation were considered.[25-27]

A study was done by Ogundipe et al.[1] where pain 
was evaluated using a 10-point VAS with a score of “0” 
equal to no pain and “10” equal to “very severe pain.” 
They found significant decrease in pain when PRP was 
placed in one socket and other was kept empty. Same 
scale was used to assess pain in the present study.

In our study, the values of pain assessed at specific 
time interval. There was no statistically significant dif-
ference present between pain scores in PRF and PRP 
at different post-operative days. However, we noticed 
more pain on the 1st, 3rd, and 7th post-operative day in 
PRF group when compared to PRP group, but the dif-
ference is not statistically significant. This beneficial 
effect was thought to be related to high growth factors 
content in both PRF and PRP and its ability to stabilize 
blood clot in the extraction socket.

The study done by Ogundipe et al., reduced swelling 
was noted after the use of PRP gel in the third molar 
extraction socket. After the assessment of the values, the 
data obtained were not statistically significant. However, 
there was 0.8% less swelling noticed in PRP group 
than PRF group on the 7th  post-  operative day. In the 
remaining post-operative days, the swelling is almost 
the same. The reduction of swelling can be attributed to 

Table 4: Comparison of periodontal pocket depth scores (in mm) in PRF and PRP at different post‑operative days

Time Groups n Mean SD Mean difference t P
Pre‑operative PRF 25 0.933 0.07988 0.0133333 −1 0.334

PRP 25 1.00 0.10327
1st PRF 25 5.747 0.4998 0.0067 −1 0.334

PRP 25 5.740 0.5054
3rd PRF 25 5.02666 0.53112 0 0 1

PRP 25 5.02666 0.53112
7th PRF 25 4.33333 0.63658 0 0 1

PRP 25 4.33333 0.63658
14th PRF 25 3.44667 0.59144 0 0 1

PRP 25 3.44667 0.59144
2nd month PRF 25 0.95333 0.06399 −0.0066667 −0.435 0.670

PRP 25 0.9600 0.09856
4th month PRF 25 0.95333 0.06399 −0.0066667 −0.435 0.670

PRP 25 0.9600 0.09856
A paired t‑test was used to compare the mean pocket depth scores between PRF and PRP. It was observed that there was no significant difference 
present between two at the 1st, 3rd, 7th, 14th, 2‑month, and 4‑months post‑ operative day. SD: Standard deviation, PRF: Platelet‑rich fibrin, 
PRP: Platelet‑rich plasma
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the growth factors released by platelets which increases 
angiogenesis, vessel permeability and acts as chemoat-
tractant for neutrophils and fibroblasts.[28,29]

The third parameter is trismus which was evaluated 
with the Vernier caliper between the incisal edges of the 
incisors. The mean value of trismus on the 1st, 3rd, 7th, and 
15th post-operative day for PRF and PRP is compared. 
Even though the values obtained were not statistically 
significant, the interincisal opening on the 7th  and 14th 
post-operative day was almost the same, but there was 
1.8% less trismus on the 1st post-operative day and 2.2% 
less on the 3rd  post-operative day in PRP group when 
compared to PRF group. However, both the entities were 
efficient in reducing trismus which can attributed to the 
growth factors released by platelets which increases 
angiogenesis, vessel permeability and acts as chemoat-
tractant for neutrophils and fibroblasts.[30,31]

The fourth parameter is periodontal health. Probing 
depth was measured at specific time intervals, and after 
evaluating the values, the data obtained were not statis-
tically significant. These results did not show a signifi-
cant periodontal breakdown in both the sockets where 
PRF and PRP are used. This can be attributed to signifi-
cant slow-sustained release of key growth factors for at 
least 7 days to 28 days and growth factors play a key role 
in increasing angiogenesis, vessel permeability and act 
as chemoattractant for neutrophils and fibroblasts.[32]

The last parameter of the present study is the bone 
healing which is evaluated at 2 months and 4 months post-
operatively using the radiographic method described by 
Ogundipe et al. The scores were tabulated and later eval-
uated statistically. The results obtained were not appar-
ently significant when compared between PRF and PRP. 
However, their lamina dura score was 26% more in PRP 
group on the 2nd month post-operative when compared to 
PRF group. On considering the trabecular pattern, there 
was 33% more improvement after 2 months and 11% more 
improvement after 4 months than PRF. Moreover, finally 
comparing the overall density, for PRP group, there was 
8% more improvement on the 2nd month post- operative 
and 3.9% more improvement after 4 months postopera-
tively when compared to PRF [Figure 2].

Oyama et al.,[26] Nazaroglou et al.,[25] and Albanese 
et al.[29] did a similar study to compare the efficacy of 
PRP in bone formation and hence concluded the same 
thing.

Zhao et al. did a study where they used PRF and 
active bioglass after operating the periapical pathosis, 
and there was satisfactory healing in that region.

CONCLUSION

Reconstruction of bone defects represents a challenging 
problem for the surgical community. Various bone graft 

materials such as autograft, allograft, and alloplastic 
materials have been tried for the reconstruction of hard 
tissues and accelerate its healing. PRF used in our study 
which is readily prepared by the patient’s own blood 
and can be used in similar conditions with full ease.
•	 On evaluation of pain, trismus, swelling, periodontal 

pocket depth, and bone formation in the third molar 
extraction socket region after the placement of PRF 
and PRP were not statistically significant. 

•	 The major differences between the two are method 
of preparation, consistency, and the handling prop-
erties. Considering the method of preparation as 
described earlier, PRF is better than PRP since there 
is no necessary of anticoagulant and chelating agent 
for its preparation as latter requires it. Second, con-
sidering the consistency, PRF which is fibrous con-
sistency can be easily carried to the extraction socket. 
PRP which is in gel consistency is difficult to carry 
to the required surgical site. Finally, the handling 
properties, PRF is better since it directly converts 
into the usable form, whereas PRP will be in liquid 
form and converting it into gel form is time consum-
ing. In the nutshell, both PRF and PRP are excellent 
materials to induce healing and have great potential 
in healing of bony defects in the jaws. When we take 
the cost into consideration, PRF is cost-effective as it 
does not require anticoagulant and chelating agent 
for preparation.
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