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Background: Post-extraction wound healing is an important determinant of patient
comfort and successful oral rehabilitation. Platelet-Rich Fibrin (PRF), a second-generation
platelet concentrate, has gained considerable attention because of its potential to accelerate
soft-tissue healing and reduce post-operative complications due to the sustained release of
growth factors.

Aim: To comparatively evaluate post-extraction healing in extraction sockets treated with
PRF and conventional healing following routine dental extraction.

Materials and Methods: This randomized clinical study was conducted among 30 patients
requiring bilateral extraction of comparable teeth. The patients were divided into two
groups: Group I (PRF group), where PRF was placed into the extraction socket immediately
after extraction, and Group II (control group), where extraction sockets were allowed to
heal conventionally without any adjunctive material. Clinical parameters including pain,
swelling, soft-tissue healing, and incidence of complications were assessed on the 1st, 3rd,
and 7th post-operative days using standardized indices and visual analogue scale (VAS). The
collected data were statistically analyzed using appropriate tests with significance set at p <
0.05.

Results: The PRF group demonstrated significantly improved soft-tissue healing and reduced
post-operative pain and swelling compared to the conventional healing group. Faster
epithelialization and reduced incidence of complications such as dry socket were observed
in sockets treated with PRE. Statistical analysis revealed significant differences between the
groups, particularly on the 3rd and 7th post-operative days.

Conclusion: Placement of PRF in extraction sockets enhanced post-extraction healing and
improved patient comfort when compared with conventional healing. PRF can be considered
a simple, cost-effective, and biologically acceptable adjunct for promoting wound healing
following dental extraction.
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Introduction

Tooth extraction is one of the most commonly performed
procedures in dental practice. Although it is considered a
routine treatment, post-extraction complications such as
pain, swelling, delayed wound healing, infection, and dry
socket may adversely affect patient comfort and quality of
life."? Proper healing of the extraction socket is essential for
maintaining alveolar bone integrity and achieving successful
future prosthetic or implant rehabilitation.’

Wound healing after tooth extraction is a complex biological
process involving inflammation, proliferation, angiogenesis,
and tissue remodeling.* Various materials and regenerative
approaches have been introduced to accelerate healing
and minimize post-operative complications. Among these,
autologous platelet concentrates have gained significant
attention because of their ability to enhance tissue
regeneration through the release of growth factors and
cytokines.”

Platelet-Rich ~ Fibrin (PRF), introduced by Joseph
Choukroun, is a second-generation platelet concentrate
prepared from the patient’s own blood without the addition
of anticoagulants or biochemical agents. PRF contains a
fibrin matrix rich in platelets, leukocytes, and growth factors
such as platelet-derived growth factor (PDGF), transforming
growth factor-beta (TGF-B), and vascular endothelial
growth factor (VEGF), which play a crucial role in tissue
repair and angiogenesis. Due to its autologous nature, ease
of preparation, and low cost, PRF has become increasingly
popular in oral and maxillofacial surgery.'®!!

Several studies have reported the beneficial effects of PRF
in improving soft-tissue healing, reducing post-operative
pain and swelling, and promoting faster epithelialization
of extraction sockets.!>’> However, variations in clinical
outcomes and limited comparative studies necessitate further
investigation regarding its effectiveness when compared with
conventional healing methods.

Therefore, the present study was undertaken to comparatively
evaluate post-extraction healing using PRF and conventional
healing following routine dental extraction.

Materials and Methods

Study Design: The present randomized comparative
clinical study was conducted in the Department of Oral
and Maxillofacial Surgery after obtaining approval from
the Institutional Ethical Committee. Written informed
consent was obtained from all participants prior to the
commencement of the study.

Study Population: A total of 30 patients requiring extraction
of comparable teeth were selected for the study. Patients
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aged between 18 and 50 years who required routine dental
extraction under local anesthesia and were willing to
participate were included in the study.

Inclusion Criteria

 Patients requiring routine tooth extraction

 Patients with good general health

» Patients willing to participate and provide informed
consent

Exclusion Criteria

* Patients with systemic diseases affecting wound healing
* Patients with bleeding disorders or platelet abnormalities
* Smokers and tobacco users

* Pregnant or lactating women

 Patients with acute infection at the extraction site

 Patients on anticoagulant or corticosteroid therapy

Group Allocation: The selected patients were randomly

divided into two groups with 15 patients in each group:

* Group I (PRF Group): PRF was placed into the extraction
socket following extraction.

* Group II (Control Group): Extraction sockets were
allowed to heal conventionally without placement of any
adjunctive material.

PRF Preparation: Approximately 10 mL of intravenous

blood was collected from the patient’s antecubital vein using

a sterile vacutainer without anticoagulant. The blood sample

was immediately centrifuged at 3000 rpm for 10 minutes.

Following centrifugation, three layers were obtained: red

blood cells at the bottom, acellular plasma at the top, and

PRF clot in the middle. The PRF clot was separated and

compressed gently to obtain a PRF membrane.

Clinical Procedure: All extractions were performed under

aseptic conditions using local anesthesia. In Group I, the

prepared PRF membrane was placed into the extraction
socket immediately after tooth extraction, followed by
suturing if required. In Group II, the extraction socket was
allowed to heal naturally with standard post-extraction care.

All patients received routine post-operative instructions and

medications.

Clinical Evaluation: Patients were evaluated clinically on

the Ist, 3rd, and 7th post-operative days for the following

parameters:

* Pain assessment: Using Visual Analogue Scale (VAS)

* Swelling: Clinically evaluated using standard facial
measurements

* Soft-tissue healing: Assessed using healing index criteria

* Presence of complications: Such as dry socket, infection,
or delayed healing

Statistical Analysis: The collected data were tabulated and

subjected to statistical analysis using appropriate statistical
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software. Mean and standard deviation were calculated for
quantitative variables. Intergroup comparison was performed
using independent t-test and intragroup comparison using
repeated measures analysis. A p-value of less than 0.05 was
considered statistically significant.

Result: The comparative evaluation of clinical parameters
demonstrated superior post-extraction healing outcomes
in the PRF group when compared with the conventional
healing group (Table 1).

For pain assessment, the PRF group exhibited lower mean
VAS scores on all post-operative days. A statistically
significant reduction in pain was observed on Day 1 (p =
0.021), Day 3 (p = 0.001), and Day 7 (p = 0.001), indicating
improved patient comfort following PRF application (Table
1).

Similarly, swelling scores were comparatively lower in the
PRF group throughout the evaluation period. Although
the difference on Day 1 was not statistically significant (p
= 0.118), significant reductions in swelling were observed
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on Day 3 and Day 7 (p = 0.001), suggesting enhanced
inflammatory control in sockets treated with PRF (Table 1).
Soft-tissue healing scores were significantly higher in the
PRF group on both Day 3 (p = 0.002) and Day 7 (p = 0.001),
demonstrating faster epithelialization and improved wound
healing compared to conventional healing (Table 1).
Assessment of post-operative complications further
supported the beneficial effects of PRE. No cases of dry socket
or infection were reported in the PRF group, whereas the
control group demonstrated 2 cases (13.3%) of dry socket
and 1 case (6.7%) of infection. Delayed healing was observed
in only 1 patient (6.7%) in the PRF group compared to 4
patients (26.7%) in the conventional healing group (Table 2).
Overall, the findings indicate that placement of PRF in
extraction sockets significantly improves healing outcomes,
reduces post-operative pain and swelling, and lowers the
incidence of complications following dental extraction
(Tables 1 and 2).

Table 1: Comparative Evaluation of Clinical Parameters Between PRF and Conventional Healing Groups

Clinical Parameter Post-operative Day  Group I (PRF) Mean £ SD  Group II (Control) Mean + SD p-value
Day 1 5.12+0.81 6.03 +£0.74 0.021*
Pain Score (VAS) Day 3 2.84 + 0.66 4.51 +0.79 0.001*
Day 7 0.93 £0.25 2.14+£0.48 0.001*
Day 1 2.91x0.52 3.24 + 0.60 0.118
Swelling Score Day 3 1.72 £ 0.41 2.83 +£0.57 0.001*
Day 7 0.42 £0.13 1.16 £ 0.32 0.001*
Day 3 3.82+0.44 291 +£0.51 0.002*
Soft-Tissue Healing Score
Day 7 4.74 £ 0.31 3.68 £ 0.46 0.001*

*Statistically significant (p < 0.05)

Table 2: Incidence of Post-operative Complications

Group II (Con-

Complication Group I (PRF) n (%) trol) n (%)
Dry Socket 0 (0%) 2 (13.3%)
Delayed Healing 1 (6.7%) 4(26.7%)
Infection 0 (0%) 1(6.7%)

Discussion: Healing of the extraction socket is a crucial
aspect of oral wound management, as it directly influences
patient comfort, prevention of complications, and future
prosthetic or implant rehabilitation."* Various regenerative
materials have been introduced to accelerate tissue healing
and minimize post-operative discomfort. Among these,
Platelet-Rich Fibrin (PRF) has gained widespread attention
because of its autologous nature, ease of preparation,
and ability to release growth factors that promote tissue
regeneration."

In the present study, extraction sockets treated with PRF
demonstrated significantly better clinical healing outcomes
compared to conventionally healed sockets. Patients in the
PRF group experienced lower pain scores at all post-operative
intervals. The reduction in pain observed in the PRF group
may be attributed to the fibrin matrix and sustained release
of growth factors, which enhance tissue repair and reduce
inflammatory response. Similar findings were reported in
previous studies where PRF application was associated with
reduced post-operative pain following dental extraction.'®
Swelling scores were also lower in the PRF group,
particularly on the 3rd and 7th post-operative days. The anti-
inflammatory properties of PRF and its ability to improve
angiogenesis and tissue organization may have contributed
to faster resolution of edema. These observations are in
accordance with earlier investigations that demonstrated
reduced post-operative swelling in extraction sockets treated
with platelet concentrates.
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Soft-tissue healing was significantly improved in the
PRF group compared with the control group. Faster
epithelialization and improved wound closure observed in
the present study could be due to the presence of platelet-
derived growth factor (PDGF), transforming growth factor-
beta (TGF-), and vascular endothelial growth factor (VEGF)
within the PRF matrix. These growth factors play a vital role
in cell proliferation, collagen synthesis, angiogenesis, and
tissue remodeling, thereby accelerating wound healing."”
The incidence of post-operative complications such as dry
socket, delayed healing, and infection was lower in the PRF
group. No cases of dry socket or infection were observed
in extraction sockets treated with PREF, whereas such
complications were noted in the control group. The fibrin
scaffold formed by PRF may help stabilize the blood clot and
protect the extraction socket from microbial contamination,
thereby reducing the risk of complications.'®

Overall, the findings of the present study suggest that PRF is
an effective biologic adjunct for enhancing post-extraction
healing. Its autologous nature, cost-effectiveness, ease of
preparation, and favorable clinical outcomes make it a
valuable material in routine dental practice. However, further
longitudinal studies with larger sample sizes and histological
evaluation are recommended to better understand the long-
term benefits of PRF in oral wound healing.

Conclusion

Within the limitations of the present study, it can be
concluded that the application of Platelet-Rich Fibrin in
extraction sockets significantly enhances post-extraction
healing when compared with conventional healing. PRF
demonstrated superior clinical outcomes by reducing post-
operative pain and swelling, promoting faster soft-tissue
healing, and decreasing the incidence of complications such
as dry socket, delayed healing, and infection.

Therefore, PRF can be considered a simple, economical,
biocompatible, and effective adjunctive material for
improving wound healing and patient comfort following
routine dental extraction procedures.

References

Yue Yi EK, Siew Ying AL, Mohan M, Menon RK. Prevalence of
postoperative infection after tooth extraction: a retrospective
study. Int ] Dent. 2021;2021:6664311.

Saravanan K, Santhosh Kumar MP. Assessment of post-extraction
complications in Indians. Bioinformation. 2021;17(12):1120-
1125.

Fok MR, Jin L. Learn, unlearn, and relearn post-extraction alveo-
lar socket healing: evolving knowledge and practices. ] Dent.

Evaluation of Post-Extraction Healing Using Platelet-Rich Fibrin Versus ...

2024;145:104986.

Raut §J, Shetty L, Domah TK, Gadkari N, Chhatriwala A. Eval-
uation of healing in mandibular molar extraction sock-
ets with and without turmeric gel. Natl ] Maxillofac Surg.
2023;14(2):305-310.

Rathi VC, Jain A, Kumar S, Sonone R, Yadav S, Shaikh SM. A com-
parative study to evaluate the efficacy of Azadirachta indica
(neem) and Curcuma longa (turmeric) in extraction socket.
Natl ] Maxillofac Surg. 2019;10:191-194.

Bhatt S, Gill S, Boya C, Simre S, Sagar S. Effect of ice pack applica-
tion on post-extraction pain and swelling: a randomized clin-
ical study. Acad ] Med. 2026;9(1):9-12.

Bai KP, Ranjit N, Gite S, Kaur G, Gill S, Patel V. Incidence and
pattern of dry socket following mandibular third molar ex-
traction: a prospective clinical study. Int J Life Sci Biotechnol
Pharma Res. 2026;15(2):661-665.

Gupta H, Bhatt S, Patel V, Gill S, Bai KP, Sagar S. Effect of immedi-
ate versus delayed chlorhexidine rinse on post-extraction pain:
a randomized clinical study. Acad ] Med. 2026;9(1):48-51.

Gill S, Pihulkar P, Bhatt S, Sagar S, Chandran H, Awati A. Effect
of preoperative dexamethasone on postoperative sequelae fol-
lowing mandibular third molar surgery: a randomized clinical
study. Int J Life Sci Biotechnol Pharma Res. 2026;15(2):915-
918.

Song P, He D, Ren S, Fan L, Sun J. Platelet-rich fibrin in dentistry. |
Appl Biomater Funct Mater. 2024;22:22808000241299588.
Chmielewski M, Pilloni A, Adamska P. Application of advanced
platelet-rich fibrin in oral and maxillofacial surgery: a system-

atic review. ] Funct Biomater. 2024;15(12):377.

Yu HY, Chang YC. A bibliometric analysis of platelet-rich fibrin in
dentistry. Int ] Environ Res Public Health. 2022;19(19):12545.

Al-Rihaymee S, Sh Mahmood M. The efficacy of non-surgical
platelet-rich fibrin application on clinical periodontal param-
eters and periostin level in periodontitis: clinical trial. J Cell
Mol Med. 2023;27(4):529-537.

Udeabor SE, Heselich A, Al-Maawi S, Algahtani AF, Sader R,
Ghanaati S. Current knowledge on the healing of the ex-
traction socket: a narrative review. Bioengineering (Basel).
2023;10(10):1145.

Zhang Y, Ruan Z, Shen M, Tan L, Huang W, Wang L, Huang Y.
Clinical effect of platelet-rich fibrin on the preservation of
the alveolar ridge following tooth extraction. Exp Ther Med.
2018;15(3):2277-2286.

Pereira VBS, Lago CAP, Almeida RA, Barbirato DS, Vasconcelos
BCE. Biological and cellular properties of advanced plate-
let-rich fibrin (A-PRF) compared to other platelet concen-
trates: systematic review and meta-analysis. Int ] Mol Sci.
2024;25(1):482.

Masuki H, Okudera T, Watanabe T, Suzuki M, Nishiyama K,
Okudera H, et al. Growth factor and pro-inflammatory cy-
tokine contents in platelet-rich plasma (PRP), plasma rich in

188



Reddy et al.. Evaluation of Post-Extraction Healing Using Platelet-Rich Fibrin Versus ...

growth factors (PRGF), advanced platelet-rich fibrin (A-PRF), Shah RMGT, Thomas R, Mehta DS. An update on the protocols
and concentrated growth factors (CGF). Int J Implant Dent. and biologic actions of platelet-rich fibrin in dentistry. Eur J
2016;2:19. Prosthodont Restor Dent. 2017;25:64-72.

189



