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ABSTRACT

Introduction: Third molar extraction is one of the most frequent procedures in oral surgery and may be associated with postoperative
complications such as pain, edema, trismus, and secondary infections. To improve postoperative recovery, adjuvant therapies such as
platelet-rich fibrin (PRF) and photobiomodulation (PBM) have been proposed. Objective: To describe and analyze the available scientific
evidence on the effects of PRF and PBM on postoperative recovery following third molar extraction. Materials and methods: A narrative
review was conducted through searches in PubMed, ScienceDirect, SciELO, LILACS, and Google Scholar. Original articles published in Spanish
and English between January 2021 and April 2026 that evaluated PRF and/or PBM in patients undergoing third molar extraction were
included. The information was selected, organized, and analyzed through a narrative synthesis according to the intervention and the main
clinical outcomes. Results: A total of 32 articles were included, most of them randomized clinical trials. Studies evaluating PRF frequently
reported favorable outcomes, particularly in pain reduction and healing, although findings related to edema and trismus were variable.
Studies evaluating PBM showed benefits mainly in pain control and some healing parameters, with heterogeneous results for edema and
trismus. Evidence on the combined application of PRF and PBM was limited, with only one study identified. Conclusion: PRF and PBM may
contribute favorably to postoperative recovery following third molar extraction, particularly in pain control and healing. However, the
heterogeneity of the protocols and methodological differences limit the possibility of establishing consistent effects. Studies with
standardized protocols are required to determine more precisely their clinical benefit and the potential effect of their combined application.
Keywords: Third Molar; Platelet-Rich Fibrin; Low-Level Light Therapy; Postoperative Pain; Wound Healing.

RESUMEN

Introduccion: La exodoncia de terceros molares es uno de los procedimientos mas frecuentes en cirugia oral y puede asociarse con
complicaciones postoperatorias como dolor, edema, trismo e infecciones secundarias. Para mejorar la recuperacion postoperatoria, se han
propuesto terapias adyuvantes como la fibrina rica en plaquetas (PRF) y la fotobiomodulacion (PBM). Objetivo: Describir y analizar la
evidencia cientifica disponible sobre los efectos de la PRFy la PBM en la recuperacion postoperatoria tras la exodoncia de terceros molares.
Materiales y métodos: Se realizd una revision narrativa mediante busquedas en PubMed, ScienceDirect, SciELO, LILACS y Google Scholar.
Se incluyeron articulos originales publicados en espafiol e inglés entre enero de 2021 y abril de 2026, que evaluaron PRF y/o PBM en
pacientes sometidos a exodoncia de terceros molares. La informacion fue seleccionada, organizada y analizada mediante una sintesis
narrativa segun la intervencion y los principales desenlaces clinicos. Resultados: Se incluyeron 32 articulos, en su mayoria ensayos clinicos
aleatorizados. Los estudios que evaluaron PRF describieron resultados frecuentemente favorables, principalmente enla reduccion del dolor
y la cicatrizacién, aungue los efectos sobre edema y trismo fueron variables. Los estudios que evaluaron PBM evidenciaron beneficios
principalmente en el control del dolor y algunos parametros de cicatrizacién, con resultados heterogéneos para edema y trismo. La
evidencia sobre la aplicacion combinada de PRFy PBM fue limitada, con un Unico estudio identificado. Conclusién: La PRF y la PBM podrian
contribuir favorablemente a la recuperacion postoperatoria tras la exodoncia de terceros molares, particularmente en el control del dolor
y la cicatrizacién. Sin embargo, la heterogeneidad de los protocolos y las diferencias metodoldgicas limitan la posibilidad de establecer
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efectos consistentes. Se requieren estudios con protocolos estandarizados para determinar con mayor precision su beneficio clinicoy el
posible efecto de su aplicacién combinada.
Palabras clave: Tercer molar; Fibrina rica en plaquetas; Terapia por luz de baja intensidad; Dolor postoperatorio; Cicatrizacion de heridas.

INTRODUCTION

Third molars erupt between 17 and 21 years of age, and their extraction is primarily indicated due to pain, impaction, caries, or root
resorption of the second molars. This procedure is one of the most frequent interventions in oral surgery and is associated with
postoperative complications due to frequent bony impaction and surgical complexity (4.

The most common complications include pain, edema, trismus, and secondary infections, which may compromise functional recovery,
quality of life, and the resumption of daily activities. Their conventional management includes local anesthesia, nonsteroidal anti-
inflammatory drugs, and corticosteroids aimed at controlling pain and inflammation (1:%).

To optimize postoperative recovery, various therapeutic strategies have been proposed, including surgical modifications and a djunctive
therapies such as cryotherapy, antibiotics, wound drainage, ozone therapy, and laser therapy. However, the available evidence shows
variable results, limiting their standardization in dental practice ).

In this context, platelet-rich fibrin (PRF) has been considered a naturally derived autologous biomaterial with regenerative potential due to
its content of growth factors, cytokines, and leukocytes, which have been associated with processes involved in tissue repair and wound
healing. This second-generation platelet concentrate is characterized by its preparation without anticoagulants or additives, allowing its use
as a minimally invasive alternative in regenerative procedures (©).

PRF concentrates have different formulations. Leukocyte- and platelet-rich fibrin (L-PRF) contains a fibrin matrix with cellular components
that promote the release of regenerative mediators; advanced platelet-rich fibrin (A-PRF) is a modification of conventional PRF designed to
preserve a greater number of cells and enhance the release of growth factors; whereas injectable platelet-rich fibrin (i-PRF) is a liquid
preparation that allows application by infiltration and maintains its ability to provide growth factors and cytokines to the treated tissue (©).
Complementarily, photobiomodulation (PBM) has been proposed as an adjunctive therapy in oral surgery due to its ability to modulate
inflammation, reduce pain, and promote tissue repair through the application of laser or LED light in the visible and infrared spectrum 7).

Although previous reviews have evaluated the effects of PRF or PBM on recovery following third molar extraction, and their potential
combined use has also been investigated, differences persist in the types of PRF concentrates used, photobiomodulation application
parameters, and criteria employed to assess clinical outcomes. This variability makes an integrated and comparative interpretation of the
available findings difficult. Therefore, a narrative review is warranted to organize and jointly analyze the literature on PRF and PBM, and to
structure the findings according to the main clinical outcomes, such as pain, edema, trismus, and healing, while considering differences
among PRF modalities and photobiomodulation application parameters. Reviewing studies published between January 2021 and April 2026
allows for the incorporation of recent evidence and provides an updated perspective on these interventions, without attemptin g to establish
a quantitative pooled estimate of their effects.

The objective of this narrative review was to describe and analyze the available scientific evidence on the effects associate d with the use of
PRF and PBM in postoperative recovery following third molar extraction, considering clinical outcomes related to pain, edema, trismus,
soft-tissue healing, and postoperative complications, based on literature published between January 2021 and April 2026.

MATERIALS AND METHODS

Study Design and Type of Research

A qualitative, descriptive narrative literature review was conducted to identify, organize, and analyze the available scientific evidence on
the use of platelet-rich fibrin (PRF) and photobiomodulation (PBM) in postoperative recovery following third molar extraction. The study
aimed to integrate and describe the main findings reported in the available literature, considering the effects on pain, edema, trismus,
healing, and postoperative complications.

Methods

A documentary-bibliographic and analytical-synthetic approach was used. The documentary-bibliographic method enabled the collection
of information through the search, selection, and review of scientific publications related to the use of PRFand PBM in patients undergoing
third molar extraction.
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The analytical-synthetic method was used to examine the findings of the selected studies, identify their main characteristics, and organize
the information to provide a descriptive synthesis of the available evidence.

Search Strategy

The technique used was a literature review based on searches of scientific literature in PubMed, ScienceDirect, SciELO, LILACS, and Google
Scholar. The search was conducted between February and April 2026, and publications from January 2021 to April 2026 were considered
in Spanish and English. Terms related to third molars, extraction, platelet-rich fibrin, and photobiomodulation were used to identify relevant
publications. MeSH and DeCS controlled vocabulary terms were used when available, supplemented by free-text terms and combined using
the Boolean operators AND and OR. The search terms were adapted to the characteristics of each information source.

Google Scholar was used as a complementary source to expand the search for potentially relevant literature. Due to the large number of
results retrieved from this platform, the first five pages of results ranked by relevance were manually reviewed. This procedure may have
limited the retrieval of additional publications that were not included among the initially reviewed results.

The selection and review of publications were performed by a single researcher. The identified studies were initially screened based on
their titles and abstracts and subsequently through full-text review of those considered potentially relevant, according to the established
selection criteria.

Information from the selected studies was organized according to author and year of publication, study design, sample size, intervention
evaluated, clinical variables, and main findings. Bibliographic records were managed using Zotero.

The information obtained was analyzed descriptively and organized according to the type of intervention and the main clinical outcomes:
postoperative pain, facial edema, trismus or mouth opening, tissue healing, and postoperative complications. The available evidence on
the combined use of PRF and PBM was also described separately. No formal risk-of-bias assessment was performed using specific tools;
therefore, the methodological limitations identified in the studies were considered descriptively during interpretation of the findings. Due
to differences among the studies regarding PRF modalities, preparation protocols, PBM application parameters, sample characteristics,
assessment methods, and follow-up periods, the findings were integrated through a narrative synthesis aimed at describing the trends and
differences observed across the studies.

Literature Selection
A total of 138 records were identified, and following application of the established criteria, 32 articles were selected for the narrative
synthesis.

Inclusion Criteria

Original scientific articles published between January 2021 and April 2026, in Spanish or English, were included if they evaluated the use of
platelet-rich fibrin (PRF) and/or photobiomodulation (PBM) in patients undergoing third molar extraction and reported outcomes related
to postoperative recovery, particularly pain, edema, trismus, healing, or postoperative complications.

Exclusion Criteria
Literature reviews, systematic reviews, meta-analyses, case reports, conference abstracts, theses, animal studies, retracted publications,
articles without full-text access, duplicates, and publications that did not address the interventions or outcomes of interest were excluded.

LITERATURE REVIEW

General Characteristics of the Reviewed Literature

The literature review identified 138 records through the information sources consulted. After applying the established selection criteria, 32
scientific articles published between January 2021 and April 2026 were included in the narrative analysis.

The reviewed studies had sample sizes ranging from 20 to 180 participants. Most were randomized clinical trials, some of which used a

split-mouth design, evaluating the effects of platelet-rich fibrin (PRF), photobiomodulation (PBM), or both interventions on postoperative
recovery following third molar extraction.
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The PRF modalities identified included leukocyte- and platelet-rich fibrin (L-PRF), advanced platelet-rich fibrin (A-PRF), and injectable
platelet-rich fibrin (i-PRF). Likewise, studies evaluating PBM used different therapeutic protocols, with variations in wavelength, power,
energy density, number of applications, and irradiation modality.

The main outcomes evaluated were postoperative pain, facial edema, trismus or mouth opening, healing, and postoperative complications.
Due to differences among the studies in terms of interventions, therapeutic protocols, sample characteristics, assessment methods, and
follow-up periods, the results were organized and analyzed through a narrative synthesis, without performing a pooled quantitative
estimate of the effects. The individual characteristics of the reviewed studies are presented in Table 1.

Table 1. Characteristics of the Included Studies

Author (Year) Study Design

Sample

Clinical Variables

Main Findings

Randomized clinical
trial

Gururajetal. @
(2022)

26

Healing, postoperative pain

The authors reported a significant improvement in healing and a
reduction in pain following mandibular third molar extraction in the
group treated with PBM.

Erismen et al. Randomized clinical

%) (2025) trial

60

Pain, inflammation, trismus

The study observed significant improvements in pain, inflammation,

and trismus in the groups receiving combined PRF and PBM and PBM

alone. Inflammation also showed a significant reduction in the group
treated with PRF alone.

Starzynska et
al. ®(2021)

Prospective randomized
controlled clinical trial

50

Pain, analgesic consumption,
trismus, edema, hematoma,
bleeding time, alveolar osteitis,
fever, and complications

The authors found that advanced platelet-rich fibrin (A-PRF) was
associated with a significant reduction in pain, analgesic
consumption, trismus, edema, hematoma, and bleeding time during
the early postoperative period, with no significant differencesin
alveolar osteitis, fever, or late complications.

Randomized, double-
Torres da Silva

The study results showed reduced pain and improved clinical healing

blind, split-mouth 20 Pain, healin ) . . )
etal.®(2021) ’ 4p . & in the group treated with leukocyte- and platelet-rich fibrin (L-PRF).
clinical trial
. ) . The study reported a significant reduction in postoperative painin
Ohrnell et al. Prospective randomized . . o ) .
o ] 90 Dry socket, postoperative pain  the PRF-treated group. The incidence of dry socket was lower in this
(19 (2025) controlled clinical trial ) o o
group, although the difference was not statistically significant.
Randomized, triple- ) ) . The authors observed reduced postoperative pain and improved
Moraes et al. ) ) Postoperative pain, healing, ) ) ]
blind, split-mouth 34 healing and preservation of alveolar volume in the group treated
41 (2024) . alveolar volume _
clinical trial with L-PRF.
The PRF-treated group showed significant improvements in pain,
Bahadur etal. Prospective randomized 30 Pain, edema, mouth opening, edema, mouth opening, and bone healing, as well as a lower
(12) (2025) clinical trial bone healing, complications frequency of complications such as dry socket, dehiscence, and
paresthesia.
. Randomized, triple- ) . o ) . .
Iftikhar et al. 3 blind. solit th 64 Pain, edema, early postoperative The authors reported significant improvements in pain, edema, and
ind, split-mou ) . I
(2024) : 4p . sensitivity early postoperative sensitivity following PRF application.
clinical trial
) . . ) ) The study demonstrated a reduction in postoperative edema and
Aliberti et al. Randomized, double- Edema, postoperative pain, . . o
. e ) 56 ) pain, as well as faster healing, in the group treated with injectable
(14) (2025) blind clinical trial healing A o ] )
platelet-rich fibrin (i-PRF) infiltration.
e Prospective _ . The authors observed that PRF did not produce a significant
Zwittnig et al. ) . Edema, pain, analgesic o .
randomized, split- 29 ] ) reduction in edema, whereas favorable changes were observed in
(15) (2024) o ) consumption, mouth opening ) ) ) )
mouth clinical trial pain, analgesic consumption, and mouth opening.
Mathial ; Prospective The authors reported that A-PRF did not show significant differences
athialagan e
| 16) (2g024) randomized, double- 30 Pain, healing in pain; however, a significant improvement in wound healing was
al.
blind clinical trial observed.
Starch-Jensen Single-blind randomized 80 Heall The authors did not observe clinically significant improvements in
ealin
et al. 17 (2026) clinical trial € healing with A-PRF compared with conventional healing.
Randomized, double-
Momeni et al. ) ) _ ) The study showed no significant differences in edema or trismus with
blind, split-mouth 25 Edema, trismus, pain . o .
(18) (2021) intraoral PBM at 940 nm, although a reduction in pain was observed.

clinical trial
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Author (Year) Study Design Sample Clinical Variables Main Findings
c les et al Randomized, double- The authors demonstrated a significant reduction in pain, edema,
amolesi etal.
091 (2025) blind, split-mouth 83 Pain, edema, trismus and trismus following mandibular third molar extraction in the group
clinical trial treated with PBM using a Ga-Al-As laser (808 nm).
Randomized, double-
Rujano et al. 29 blind, placebo- 39 pain heali The authors reported a significant reduction in pain and improved
ain, healin ) ) .
(2026) controlled, split-mouth & healing with PBM using a 980-nm laser.
clinical trial
Isolan et al. @) Randomized clinical " pai The study reported a significant reduction in postoperative painin
ain
(2021) trial the group treated with PBM.
Randomized, double-
Pereira etal. ?? ) ) . . The study showed similar clinical outcomes for postoperative healing
blind, split-mouth 20 Postoperative healing

(2024) . :
clinical trial

between intraoral and extraoral PBM applications.

Useda et al. @9 Randomized,

The study found no significant differences in the evaluated variables

controlled, double-blind 30 Pain, trismus, edema . ; .
(2025) o . following extraction with laser therapy at 660 and 808 nm.
clinical trial
Yiiksek et al. @4 Randomized, double- . . No significant differences were observed among the different
. . . 40 Pain, edema, trismus . o
(2021) blind clinical trial wavelengths or between single and repeated PBM applications.
Sen et al. @ . . . The authors reported no significant benefits of laser-LED PBM on
Prospective study 36 Pain, edema, trismus ) )
(2025) pain, edema, or trismus.
Double-blind,
Sekerci et al. (20 . . . . The study showed no statistically significant differences in the
randomized, split- 20 Pain, edema, trismus . ] o
(2025) - ) evaluated variables following PBM application.
mouth clinical trial
Prospective, _— ) . .
) ) ) The authors observed no significant differences in pain, edema, or
Giovannacci et multicenter, . ) ) ) oo
. ) ) 79 Pain, edema, trismus trismus following PBM application, although the trends favored the
al. @7(2025) randomized, triple-blind
o ) treated group.
clinical trial
Vargas etal. ?® Randomized controlled 31 Pain ede The study showed a favorable trend toward reduced pain and edema
ain, edema ) ) o o
(2024) clinical trial with PBM, although the differences were not statistically significant.
Shruthi et al.  Randomized controlled . . The authors reported reductions in postoperative pain, facial edema,
- . X 44 Pain, edema, trismus . R .
(29 (2022) clinical trial and trismus in the group treated with PRF.
Prospective
Konuk et al. 39 p . The PRF-treated group presented lower edema at all evaluated time
randomized, split- 30 Edema ) ] o o
(2022) o . points, although the differences were not statistically significant.
mouth clinical trial
. . The study showed a favorable trend toward reduced postoperative
Barone etal.®)  Randomized, split- . ) ) . N )
. . 32 Edema, pain, trismus edema with PRF; however, no statistically significant differences
(2025) mouth clinical trial : ) )
were observed in edema, pain, or trismus.
. Randomized, placebo- ) . . The authors observed a significant reduction in pain and analgesic
Momeni et al. ) Pain, analgesic consumption, ) ) ) A )
controlled, split-mouth 25 ) consumption with a 940-nm diode laser applied extraorally, with no
132 (2022) o ) edema, trismus ) ) )
clinical trial differencesin edema or trismus.
Comparative clinical ) . The authors observed greater pain intensity, body temperature, and
Trybek et al. 33— A . Pain, body temperature, trismus, A ) !
(2021) trial with convenience 90 q trismus in the control group compared with the study group. PRF
edema
allocation application did not show significant differences in edema.
Yuan et al. 34 Prospective randomized ) ) ) The authors reported improved healing and reduced postoperative
. X 120 Healing, pain, edema, trismus . . ) .
(2025) controlled clinical trial pain, edema, and trismus with the combination of collagen and PBM.
p £al, (9 Randomized, double- The study showed no statistically significant differences in the
arsic etal.
5(2025) blind, split-mouth 28 Pain, edema, trismus evaluated variables following PBM application before mandibular
clinical trial third molar extraction.
Asif et al. (36) Comparative clinical o The study demonstrated a lower incidence of alveolar osteitis in the
) 180 Alveolar osteitis
(2023) trial PRF-treated group.
Starch-Jensen Single-blind randomized 80 Mouth opening, healing, quality The authors observed no clinical benefits or differences in quality of

et al. 37 (2026) clinical trial

of life

life with A-PRF application compared with conventional healing.

Source:Prepared by the authors based on the studies included in the narrative review
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EFFECTS ON POSTOPERATIVE PAIN

Platelet-Rich Fibrin

The studies that analyzed the application of PRF for postoperative pain control described an overall trend toward more favora ble clinical
outcomes in patients treated with this concentrate. Several investigations reported lower pain intensity and/or reduced analgesic
consumption during the postoperative period, although the magnitude and timing of this benefit varied across studies. In other

investigations, differences between PRF and the comparison groups were less evident, reflecting some variability in the clinical response (8~
16, 29, 31, 33)

The variability in findings may be related to differences in the type of PRF used, concentrate preparation protocols, sample characteristics,
instruments used to assess pain, and follow-up periods. These differences make direct comparisons between studies difficult and should
be considered when interpreting the results. Overall, the findings suggest a possible reduction in postoperative pain and analgesic
consumption in certain clinical contexts, particularly with leukocyte- and platelet-rich fibrin (L-PRF), advanced platelet-rich fibrin (A-PRF),
and injectable platelet-rich fibrin (i-PRF). However, the variability observed across investigations prevents the establishment of a uniform
effect magnitude or the assertion of consistent superiority of one PRF modality over another.

Photobiomodulation

Studies evaluating PBM as a strategy for postoperative pain control following third molar extraction showed variable results. Several
investigations reported reductions in pain and/or analgesic consumption compared with control groups, whereas other studies did not
observe statistically significant differences between interventions (1.5 1821, 25-28, 32,34, 35) | jkewise, some studies demonstrated clinical
benefits related to pain without establishing clear differences among the various wavelengths or application protocols evaluated (2224

The variability in findings may be related to the heterogeneity of therapeutic protocols, including differences in wavelength, power, energy
density, number of sessions, timing of application, and irradiation modality (intraoral or extraoral). Similarly, differences in the instruments
used to assess pain, sample characteristics, and follow-up periods may limit direct comparisons between studies. Overall, the reviewed
literature indicates that PBM has been associated with favorable postoperative pain outcomes under certain protocols. However, the
response was not homogeneous across investigations, and differences in intervention protocols make it difficult to determine whether a
therapeutic regimen consistently produces greater clinical benefit.

EFFECTS ON FACIAL EDEMA

Platelet-Rich Fibrin

The response of postoperative facial edema following PRF application was not uniform across the reviewed studies. Some investigations
described a reduction in inflammation or edema during the postoperative period, whereas in others the difference between groups was
smaller or could not be clearly demonstrated. In certain studies, the favorable response to PRF was also accompanied by improvements in
other clinical parameters, such as pain or mouth opening (8 12715, 29-31,33),

The observed differences may be related to the type of concentrate used, preparation and application protocols, extraction complexity,
anatomical characteristics of the third molar, and methods used to quantify edema. The timing of measurements may also influence the
interpretation of the response due to the natural progression of inflammation during the first few days after surgery. Overall, the available
studies indicate a possible reduction in edema with PRF in certain clinical settings, although this trend is not consistently reproduced.
Therefore, the narrative evidence suggests a possible benefit, but does not allow a consistent response to be established regardless of the
protocol used.

Photobiomodulation

Regarding postoperative facial edema, studies evaluating PBM following third molar extraction reported heterogeneous findings. Some
investigations observed a reduction in edema or inflammatory response after the intervention, whereas others did not identify statistically
significant differences compared with the comparison groups. Favorable outcomes were also reported with certain protocols, although
these findings did not demonstrate conclusive differences among the interventions (18 19, 24-28,32,34,35)

These results may be influenced by differences among the PBM protocols used, particularly with regard to wavelength, power, e nergy
density, irradiation modality (intraoral or extraoral), number of applications, and timing of the intervention. In addition, differences in
sample characteristics, methods used to assess edema, and follow-up periods make direct comparison of results difficult. Furthermore, one

study evaluated PBM in combination with collagen; therefore, the observed effects cannot be attributed exclusively to photobiomodulation
(34)
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Considering the reviewed studies as a whole, PBM may have a favorable effect on facial edema following third molar extraction under
certain protocols. However, variability in therapeutic parameters and methodological conditions limits the ability to determine the
magnitude and reproducibility of the effect specifically attributable to PBM.

EFFECTS ON TRISMUS

Platelet-Rich Fibrin

Regarding postoperative trismus, studies evaluating PRF showed variable results, with a trend toward more favorable recovery of mouth
opening in some investigations. Reduced functional limitation or faster recovery was described at certain follow -up time points; however,
in other studies, differences between groups were less evident. In addition, some studies reported favorable changes primarily in other
outcomes, such as postoperative pain (& 12 15.31,33,37)

Interpretation of these findings should consider the diversity of concentrates used, preparation protocols, participant chara cteristics,
surgical complexity, and methods used to measure mouth opening. Different assessment time points may also influence the identification
of changes, particularly during the first few days after surgery. Overall, the reviewed literature suggests a possible association between PRF
use and more favorable recovery of mouth openingin certain studies. However, the results are not sufficiently consistent to consider this
pattern a constant effect of PRF on postoperative trismus.

Photobiomodulation

Regarding recovery of mouth opening, studies evaluating PBM following third molar extraction reported diverse findings. Some
investigations described less limitation of mouth opening or more favorable recovery during the first few postoperative days, whereas
others did not demonstrate clear differences between the comparison groups. Likewise, favorable results were observed with certain
application protocols, although these findings were not consistent across the different interventions evaluated (18 19 23-27, 32,34, 35)

Differences among the results may be related to variability in PBM protocols, particularly wavelength, energy parameters, irradiation
modality (intraoral or extraoral), number of sessions, and timing of application. Similarly, the methods used to measure mouth opening and
the different follow-up periods may influence the observed results and make direct comparison between investigations difficult. Overall,
the reviewed studies suggest that PBM has been associated in some studies with more favorable recovery of mouth opening and reduced
functional limitation associated with trismus in certain clinical settings. Nevertheless, heterogeneity in therapeutic protocols, sample
characteristics, and methodological conditions limits the ability to determine the magnitude and reproducibility of the observed response.

EFFECTS ON TISSUE HEALING

Platelet-Rich Fibrin

Healing following third molar extraction showed a favorable trend in several studies that used PRF. Improvements in clinical parameters
related to tissue repair were described and, in some studies, a lower frequency of local complications such as wound dehiscence was
reported. Other studies evaluated outcomes related to the progression of the surgical site, such as alveolar osteitis, and described favorable
results with the use of PRF (%11 12,14.36) |n contrast, some investigations did not identify clear differences in healing progression during
follow-up (810,17, 37),

These findings should be interpreted considering that the studies did not use a single method to assess tissue repair. Differences were
observed in the type of platelet concentrate, preparation and application protocols, clinical characteristics of the participants, and criteria
used to assess healing. Likewise, surgical complexity, the degree of tissue manipulation, and local wound conditions may modify the
progression of the repair process. Overall, the reviewed literature describes a trend toward more favorable surgical-site outcomes with PRF
in some studies, both in healing parameters and in certain postoperative complications.

However, because these outcomes were assessed using different criteria and do not necessarily represent the same dimension of tissue
repair, the results should be interpreted as heterogeneous narrative evidence rather than as evidence of a uniform effect of PRF on healing.

Photobiomodulation

Soft-tissue healing was evaluated in a limited number of investigations incorporating PBM following third molar extraction. These studies
described favorable progression of tissue repair, including improvements in clinical parameters related to healing. Favorable outcomes
were also observed when comparing different PBM application modalities, although these findings do not establish that one specific
protocol is superior to another (120, 22.34),
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The observed effect should be interpreted considering that the studies did not use uniform therapeutic protocols. Differences in
wavelength, power, energy density, number of applications, and timing of irradiation may modify the biological response obtained.
Likewise, assessment of healing using different clinical criteria and at different follow-up time points limits the possibility of making direct
comparisons. In particular, one of the analyzed studies combined PBM with collagen; therefore, the more favorable healing observed in
that case could be related to the combined effect of both interventions rather than to PBM alone 4.

Therefore, the available findings indicate that PBM may be associated with favorable progression of certain tissue repair parameters
following third molar extraction. However, the limited number of studies and the variability in interventions and assessment methods
require this potential benefit to be interpreted with caution.

COMBINED USE OF PLATELET-RICH FIBRIN AND PHOTOBIOMODULATION

The combination of PRF and photobiomodulation was evaluated in only one of the studies included in the review. In this investigation, the
combined application of both interventions was associated with favorable outcomes for some postoperative parameters, particularly pain,
edema, and trismus .

However, because only one study was available, these results do not allow determination of whether the combination of PRF and PBM
provides an additional benefit compared with the use of either intervention alone. It is also not possible to establish the existence of a
synergistic effect between the two therapies based on the available evidence. Consequently, the combined use of PRF and PBM represents
a potentially relevant strategy that requires further investigation. Studies with comparative groups are needed to independently evaluate
PRF, PBM, and their combined application under standardized therapeutic protocols.

DISCUSSION
The findings of this narrative review suggest that both PRF and PBM may contribute favorably to postoperative recovery following third
molar extraction, primarily through pain reduction and improved soft-tissue healing. However, the magnitude and consistency of the

observed effects varied across the included studies, reflecting the clinical and methodological heterogeneity of the available literature (>
8-37)

In the reviewed studies, favorable outcomes associated with PRF were frequently observed for certain endpoints, particularly pain and
healing, whereas findings related to PBM showed greater variability across the protocols evaluated. This pattern may be related to the
biological characteristics of PRF, as it constitutes a three-dimensional autologous matrix rich in platelets, leukocytes, and growth factors
such as VEGF, PDGF, and TGF-B, which participate in processes such as angiogenesis, cell migration, and tissue remodeling.

Nevertheless, the variability observed among studies may be influenced by differences in concentrate preparation protocols, such as
centrifugation speed and duration, the type of PRF used (L-PRF, A-PRF, or i-PRF), clot manipulation, and timing of application following
extraction (8717, 29-31,33,36,37) | 3ddition, some studies descriptively presented limitations in the reporting of randomization, allocation
concealment, blinding, or follow-up.

Therefore, the greater frequency of favorable results observed with PRF does not necessarily imply that its effects are uniform across
studies. Findings from investigations in which methodological limitations were descriptively identified should be interpreted cautiously,
particularly when substantial differences exist in study design and outcome assessment.

The results obtained are consistent with previous systematic reviews that have reported favorable effects of platelet concentrates on
postoperative recovery following third molar extraction, particularly in reducing pain and improving tissue repair, as well as decreasing
complications such as alveolar osteitis 3349 Similar to the findings of the present review, pain was one of the outcomes that showed the
most consistently favorable results among the included studies.

Likewise, several studies reported favorable findings regarding healing. However, for outcomes such as edema and trismus, the magnitude
of the effects was more variable across studies. These differences may be related to the characteristics of the protocols used and the clinical

criteria employed to assess outcomes, which limits direct comparison and generalizability of the findings.

Nevertheless, interpretation of these results should not be based solely on the proportion of studies reporting statistically significant
differences. The direction and consistency of findings should be considered together with sample size, intervention characteristics,
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measurement methods, and methodological limitations identified in the studies. Therefore, the presence of favorable results in a greater
number of investigations does not necessarily imply a larger effect magnitude or that the effect occurs uniformly across different clinical
settings.

On the other hand, although PBM demonstrated benefits in several studies, particularly for pain control and healing, its results were more
heterogeneous. This variability may be related to differences in application protocols, including wavelength, power, energy density, number
of sessions, and timing of irradiation, which makes comparisons between studies and clinical standardization of the technique difficult. In

addition, differences in tissue penetration depth according to the wavelength used may influence the magnitude of the observed biological
response (1 18-28,32,34,35),

Likewise, some studies presented limitations in reporting methodological aspects such as randomization, allocation concealment, blinding,
and follow-up, which should be considered when interpreting the favorable results observed with PBM. Consequently, the frequency of
favorable findings should not be interpreted as evidence of a uniform effect, particularly when differences and descriptively identified
methodological limitations exist among studies.

These findings are partially consistent with previous systematic reviews and meta-analyses of PBM in third molar surgery, which have
reported favorable effects primarily on postoperative pain reduction and, in some cases, edema (“1=%3)_ Consistent with the present review,
pain was the outcome showing the most consistently favorable results. Likewise, favorable findings were observed for soft-tissue healing,
although this outcome has been less extensively evaluated in the literature.

In contrast, findings related to edema and, particularly, trismus were more inconsistent across the included studies, which is consistent
with previous reviews that have not demonstrated conclusive benefits for these outcomes. Variability in dosimetric parameters, including
wavelength, power, energy density, number of sessions, and timing of application, has been identified as one of the main factors limiting
the comparability and interpretation of the available evidence (“**3)_ Similarly, interpretation of PBM results should consider that statistical
significance alone does not constitute a measure of clinical relevance. Differences in sample size, dosimetric parameters, assessment
methods, and methodological characteristics of the studies may influence the direction and consistency of the observed results.

From a clinical perspective, PRF also offers practical advantages because its application is performed during the same surgical procedure,
whereas PBM requires specific equipment and, in some protocols, additional treatment sessions. Therefore, although both therapies have
potential as complementary strategies, treatment selection should consider the available scientific evidence, existing clinical resources, and
patient characteristics. A relevant finding of this review was the limited evidence regarding the combined use of PRF and PBM. The only
study identified reported favorable results for several postoperative parameters; however, the available evidence remains ins ufficient to
establish conclusions regarding a possible synergistic effect between the two therapies °.

The main limitations of this review include the heterogeneity of therapeutic protocols, differences in outcome measurement instruments,
and variable follow-up periods. Although several studies assessed common outcomes, differences in interventions, therapeutic protocols,
measurement methods, and follow-up periods limited the possibility of making direct comparisons between results, even among
investigations evaluating similar outcomes. Likewise, the inclusion of studies with different methodological characteristics should be
considered when interpreting the findings.

Another limitation was the absence of a prospectively registered protocol, which may limit transparency in the review process. Likewise,
the identification, selection, extraction, and organization of information were performed by a single researcher, witho ut independent
review by a second evaluator. This characteristic may increase the risk of selection or extraction errors and should be considered when
interpreting the results.

Overall, the findings suggest that PRF and PBM may represent useful strategies for promoting postoperative recovery following third molar
extraction. However, the findings should be interpreted cautiously due to the existing heterogeneity (' &37_ Clinical studies using
standardized methodologies are needed to more precisely establish the magnitude of the clinical effect of each therapy and the potential
benefit of their combined application.

CONCLUSIONS

The available evidence suggests that platelet-rich fibrin (PRF) and photobiomodulation (PBM) may contribute to postoperative recovery
following third molar extraction. In the reviewed studies, findings related to PRF were frequently favorable, particularly regarding pain
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reduction and healing, whereas studies on PBM showed heterogeneous results. Nevertheless, these findings should be interpreted

cautiously due to variability in therapeutic protocols, study characteristics, and methodological aspects that may limit inte rpretation of the

results.

The available evidence does not allow a conclusive comparison of the consistency or magnitude of effects between the two inte rventions.
Clinical studies with standardized protocols and rigorous methodological designs are required to more clearly determine their clinical

benefits and the potential effects of their combined application.
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