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Abstract
Background Third molar surgery is associated with various postoperative complications (PC). Different strategies, 
including the application of platelet-rich fibrin (PRF), have been implemented to reduce PC. Digital technologies have 
proven useful in objectively assessing postoperative facial swelling. This study aimed to evaluate the effect of PRF on 
reducing facial swelling after lower third molar surgery using a 3D face scanner.

Methods A randomized split-mouth clinical trial was set up and 32 patients (18 to 32 years), requiring extraction of 
both mandibular third molars, were recruited at the Oral Surgery Clinic of the Magna Graecia University of Catanzaro. 
The primary predictive variable was the application or not of PRF plugs and membranes in the post-extraction socket. 
Primary outcome variable was facial swelling recorded with a face scanner preoperatively (T0), after three (T1) and 
seven (T2) days. Qualitative and quantitative data analysis were conducted following an automated and standardized 
imaging analysis workflow using the 3D Slicer software. Secondary outcome variables were trismus, recorded by 
measuring the maximum buccal opening with a caliper, pain, recorded using a visual analogue scale (VAS), and 
duration of the surgery. Descriptive and bivariate analysis were performed by setting the significance level α  = 0.05.

Results All patients exhibited a significant increase in facial swelling at T1, followed by a subsequent reduction from 
day 3 to day 7, with a slight persistence of edema observed on the seventh day. No significant data emerged from 
the statistical analysis conducted. Linear differences in PRF group reported improved values of postoperative swelling 
only in the T1-T2 and T0-T2 phases of analysis. Volumetric differences favored PRF group compared with control group 
in all phases. VAS was lower in PRF group only at T2, compared with control group.

Conclusions Application of PRF in post-extraction sockets showed effectiveness in reducing facial swelling. Its 
advantages, including accessibility, cost-effectiveness, and absence of adverse reactions, make it an optimal treatment 
choice in reducing post-surgical sequelae.

Evaluation of the usefulness of platelet-rich 
fibrin (PRF) in mandibular third molar surgery 
with 3D facial swelling analysis: a split-mouth 
randomized clinical trial
Selene Barone1† , Francesco Bennardo1† , Marianna Salviati1 , Alessandro Antonelli1*  and Amerigo Giudice1,2

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://orcid.org/0000-0002-0701-2675
http://orcid.org/0000-0002-6528-2681
http://orcid.org/0000-0002-8913-6371
http://orcid.org/0000-0002-9557-3586
http://orcid.org/0000-0002-5091-6979
http://crossmark.crossref.org/dialog/?doi=10.1186/s13005-025-00482-0&domain=pdf&date_stamp=2025-2-14


Page 2 of 10Barone et al. Head & Face Medicine            (2025) 21:8 

Introduction
Third molar surgery is one of the most frequently per-
formed procedures in oral surgery; nevertheless, because 
of the many different variables that influence both the 
surgical process and its postoperative consequences, 
it still represents a challenge for the surgeon [1–3]. The 
immediate postoperative period is marked by inflamma-
tory symptoms such as pain, swelling, and trismus; while 
sequelae such as hypoesthesia or nerve paresthesia, hem-
orrhagic emergencies, hard tissue damage, and infection 
are less frequent complications [4].

Various therapeutic approaches have been studied and 
implemented to minimize side effects: pre- and/or post-
operative use of nonsteroidal anti-inflammatory drugs, 
use of piezoelectric or laser devices, and the application 
of autologous platelet concentrates (APCs) [5]. How-
ever, the use of different approaches to minimize the 
side effects of third molar surgery is still under debate. 
Applying APCs after surgical procedures could be useful 
to accelerate tissue healing: alpha granules are the main 
platelet components that contribute to wound healing 
by releasing growth factors [6–12]. Platelet-rich fibrin 
(PRF) is a second-generation APC characterized by a 
single centrifugation protocol that leads to the forma-
tion of a fibrin network that incorporates platelets, leu-
kocytes, and cytokines and ensures their release slowly 
and progressively for about seven days [13–16]. Several 
clinical studies have investigated the possible effects of 
PRF on postoperative sequelae after third molar surgery, 
showing its promising effects on reducing postoperative 
edema, trismus, and pain [17, 18]. Appropriate treat-
ment of side effects is crucial for ensuring optimal heal-
ing and overall patient well-being; a thorough knowledge 
of postoperative sequelae and management strategies is 
necessary for the oral surgeon to achieve these goals. The 
qualitative and quantitative assessment of postoperative 
edema becomes an important starting point in scientific 
research to understand how to improve patient’s quality 
of life [3, 19].

Various methods of analyzing and measuring swelling 
have been described, ranging from visual analysis scores 
and clinical observation to the use of linear and angular, 
analog and digital measuring instruments, facial arches, 
photographs, ultrasonography, photogrammetry, com-
puted tomography, and facial scanners. Currently, sci-
entific literature exhibits significant heterogeneity in the 
analysis of swelling; in recent years, new three-dimen-
sional analysis methods have led to the search for an 
accurate and reproducible method for assessing soft tis-
sue changes. Objective methods and advanced technolo-
gies, such as three-dimensional scanners, can provide 

precise and repeatable measurements and help evaluate 
PRF’s effects on reducing postoperative facial swelling 
[20–22]. New technologies can help clinicians choose 
the most suitable treatment for each patient and monitor 
therapies that could improve healing and quality of life 
[23–27].

This randomized clinical trial aimed to evaluate the 
effects of PRF on reducing facial swelling after man-
dibular third molar (M3M) surgery using an innovative, 
reproducible, objective, and open-access swelling analy-
sis method. The goal was to obtain accurate data regard-
ing using PRF to improve patient’s postoperative quality 
of life.

Materials and methods
The present article is reported according to the Consoli-
dated Standards of Reporting Trials (CONSORT) state-
ment and its extension for within-person randomized 
studies [28].

Study design
The authors designed a single-center split-mouth 
randomized clinical trial (www.clinicaltrials.gov — 
NCT06165692 retrospectively recorded — Date of 
registration: 2023-12-11). The authors designed and con-
ducted this study according to the guidelines of the Hel-
sinki Declaration on human experimentation and good 
clinical practice, and after obtaining ethical approval by 
the Ethical Review Board of Calabria Region (Prot. No. 
02/2023; reference for Magna Graecia University of Cat-
anzaro, Catanzaro, Italy). Informed consent was obtained 
from all subjects involved in the study.

Study sample
Patients were enrolled at the Oral Surgery Clinic of the 
Academic Hospital of Magna Graecia University of Cat-
anzaro (A.O.U. Renato Dulbecco – Catanzaro, Italy) 
between January 2023 and December 2023. The inclusion 
criteria were as follows:

  • patients aged between 18 and 32 years with a good 
state of health according to American Society of 
Anesthesiologists (ASA) physical status classification 
system (ASA 1) [29];

  • patients requiring both M3Ms extraction with 
the same state of difficulty comparing the left and 
right side, according to the Juodzbalys and Daugela 
classification [30, 31];

  • complete apexification of the tooth, stage H 
according to the Shumaker classification [32];
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  • available cone beam computed tomography (CBCT) 
with a good resolution and a large field of view 
(FOV), including the anatomical structures of the 
head and face from the sella turcica to the hyoid 
bone.

Patients excluded from the study protocol were those 
with allergies to used medications, a history of treat-
ment with bisphosphonates, antiresorptive or antican-
cer drugs, coagulation disorders, uncontrolled diabetes, 
pregnancy, breastfeeding, the need for bone grafting at 
any extraction site, and facial malformations.

The required sample size was determined based on an 
effect size of 0.5, aiming for a power of 85% and a type I 
error of 0.05, using G* Power (G* Power version 3.1.9.7, 
G*Power Team, Heinrich Heine Universität Düsseldorf, 
Germany). To meet these criteria, 31 patients would have 
been necessary for the recruitment phase.

Procedure
Each patient underwent extraction of both M3Ms dur-
ing two different sessions (5 weeks between two surger-
ies). The study’s follow-up lasted one week after each 
extraction (total time 6 weeks). The randomization pro-
cess involved generating a computer-generated random 
shortlist. Before extraction, patients received a single 
dose of prophylactic antibiotic 30  min before the inter-
vention: 2  g of amoxicillin or 600  mg of clindamycin if 
allergic to penicillin. Patients rinsed with 0.2% chlorhexi-
dine mouthwash for 1 min before the intervention. Local 
anesthesia was delivered as required, using mepivacaine 
hydrochloride 20  mg/ml 1:100,000 adrenalin (Optocain, 
Molteni Dental, Milano, Italy).

An oral surgeon (first operator) used identical opaque 
envelopes with various combinations to assign each 
treatment (test and control) to a specific site (left or right 
M3M) and prepared PRF on the day of surgery for test 
treatment (PRF group). The PRF was prepared in the 

clinic after collecting patients’ autologous blood, accord-
ing to the original protocol [33]: 36 mL of autologous 
blood were collected in four 9 mL-glass tubes without 
additives and rapidly centrifuged at 1300  rpm (~ 200  g 
RCF max; ~ 130  g RCF clot) for 8  min at room tem-
perature. The tubes, specific for PRF preparation, were 
inserted in a balanced way in a dedicated centrifuge 
(Process for PRF, Nice, France). After centrifugation, 
the operator removed the PRF clots from the tubes and 
placed them into the PRF box (Process for PRF, Nice, 
France) to prepare the plugs and membranes necessary to 
fill the socket (Fig. 1).

Another expert oral surgeon (second operator) per-
formed the M3M surgery without suturing. The first 
operator completed the intervention with PRF and 
sutures application (Vycril 4 − 0, Ethicon, J&J, Somerville, 
NJ, USA) in the PRF group and suturing alone for the 
control side (CTR group).

In case of pain, patients were instructed to take 
paracetamol 1 g or metamizole 500 mg if they were aller-
gic to paracetamol. They were also instructed not to eat 
or drink for at least 90  min after surgery, brush, or use 
any mouthwash for the first postoperative day. Chlorhex-
idine mouthwash 0.2% had to be used for 1 min twice a 
day starting the second postoperative day until control.

Outcome assessment and data collection
The following data were collected by a blinded operator 
in the immediate pre-operative period (T0), three (T1), 
and seven days (T2) after surgery:

  • a three-dimensional face scan was acquired using a 
specific protocol previously described to determine 
face swelling [34, 35];

  • the patient’s maximum buccal opening was 
measured with a caliper (distance between upper 
and lower central incisors at the incisal edge) to 
determine trismus;

Fig. 1 Post-extractive socket (A) right side without PRF (B) left side with PRF positioning

 



Page 4 of 10Barone et al. Head & Face Medicine            (2025) 21:8 

  • pain was assessed through a Visual Analog Scale 
(VAS) for each intervention: patients were asked to 
grade the severity of their symptoms in numbers 
from 0–no discomfort to 10–very severe pain);

  • time to complete each individual procedure 
(measured in second);

  • any additional complication (oroantral 
communication, root fracture, bleeding, dry socket 
or alveolitis, abscess, fistula, nerve injury).

Data processing
According to Barone et al. [34], the digital analysis was 
performed by a blinded operator using the open-source 
software 3D Slicer, which incorporates automated tools 
to apply a defined workflow: (1) data anonymization; 
(2) orientation; (3) surface registration; (4) qualitative 
comparisons; (5) linear measurements; (6) volumetric 
quantification. Each set of facial scans was imported as 
STL files, generating digital face models (visualization 
toolkit; vtk file format). The T0 facial scan underwent 
automated surface registration onto the 3D soft tissue 
model, segmented from the previously oriented CBCT 
(standardized according to the Frankfurt and midsagit-
tal planes) [36, 37]. Subsequently, the T1 and T2 facial 
scans were registered on the oriented T0 using the same 
procedure [3]. The automated tool Model-to-Model-Dis-
tance allowed the superimposition of the facial models in 
pairs as follows: T0-T1, to evaluate facial swelling three 
days after surgery; T1-T2, to assess any changes in facial 
edema between three and seven days after surgery; and 
T0-T2, to evaluate swelling occurrence one week after 
surgery. The operator conducted a qualitative analysis by 
delineating the region of interest, identified by the zygo-
matic arch superiorly, submandibular fossa inferiorly, 

preauricular region posteriorly, and the facial midline 
anteriorly (Fig.  2). To highlight the specific localization 
of facial edema and to compare differential swelling at 
different time points, a colormap was obtained for each 
superimposed pair using the ShapePopulationViewer 
module. Automatic generation of a visualization of post-
surgical changes, including the direction of movement 
(vectors), was performed. Automated quantification of 
soft tissue swelling involved two main steps: (1) calcula-
tion of the mean differential between linear measure-
ments (in millimeters, mm) of surface area on the three 
paired models using the Mesh Statistic plugin and (2) 
quantification of volume differences (in cubic millime-
ters; mm3) between pairs of models using the Mesh Vol-
ume Comparison module.

Study variables
The primary predictor variable was the PRF applica-
tion or no PRF application in the socket after M3Ms 
extraction.

The primary outcome variable was facial swelling.
The secondary variables were (1) trismus, (2) pain, 

(3) duration of the intervention, and (4) other reported 
complications.

Statistical analysis
An operator collected the data and reported them in a 
single database. The statistician analyzed the results with 
descriptive statistics: the mean and standard deviation 
were defined as continuous variables, while frequencies 
and percentages were defined as qualitative variables 
after calculation. The statistician performed a bivariate 
statistic analysis using Student’s t-test and calculated the 
95% confidence interval and the p-value by setting the 
significance level alpha = 0.05. Statistical analysis was per-
formed using R (R Development Core Team; GPL). A lin-
ear regression model was used to correlate primary and 
secondary outcome variables.

Results
The authors recruited 32 patients, but one did not attend 
scheduled follow-up and was excluded from the study 
(Fig.  3). Consequently, 31 patients (22 female, 9 male) 
were included in the study. No additional complications 
were reported. The authors reported demographic data in 
Table 1. Qualitative analysis enabled the identification of 
the Region Of Interest (ROI) of the post-surgical edema 
(Figs. 4 and 5). Volumetric differences in the three phases 
of postoperative edema analysis favored the PRF group 
over the CTR group (Table  2). Linear measurements in 
the PRF group reported a better reduction of postopera-
tive swelling only in the T1-T2 and T0-T2 periods. How-
ever, none of these data reached statistical significance in 
the analysis (p > 0.05; Table 2). Bivariate statistics showed 

Fig. 2 Identification of the Region Of Interest (ROI) of the post-surgical 
edema for the volume measurement
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no significant differences in maximum buccal opening 
values between the two study groups (p = 0.799; Table 2). 
Pain values recorded on the third postoperative day were 
higher in the test group (4.57 ± 2.87) compared to the 
control group (4.21 ± 2.55), with no statistical significance 
emerging (p = 0.731). Similarly, there was no significant 
difference in pain values recorded at T2 (p = 0.573), with 
1.50 ± 2.28 in the PRF group and 1.93 ± 1.64 in the CTR 
group.

Legend. T0: immediately before surgery; T1: three days 
after surgery; T2: seven days after surgery.

Table 1 Descriptive statistics of the study sample
Demographic data Study sample
Patient 31
Gender
Female 22 (71%)
Male 9 (29%)
Age (years) 23,5 ± 3,3
Juodzbalys and Daugela classification
Conventional 7 (22,58%)
Simple 9 (29,03%)
Moderate 10 (32,25%)
Difficult 5 (16,13%)

Fig. 4 Qualitative analysis of post-operative swelling in PRF group (A) T0-T1 (B) T1-T2 (C) T0-T2 (T0: immediately pre-surgery; T1: three days post-surgery; 
T2: seven days post-surgery)

 

Fig. 3 CONSORT diagram: 31 patients were included and randomly assigned to two groups
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The linear regression model (Table 3) showed the pres-
ence of a directly proportional correlation between the 
volumetric differences calculated throughout the post-
operative period (T0-T2) with the following variables: 
volumetric differences of edema in the periods T0-T1 
(b = 0.998; p = 1.517) and T1-T2 (b = 0.997; p = 6.486), and 
linear differences of postoperative edema at seven days 
(b = 0.998; p = 1.517). The increase in volumetric swell-
ing data in the first three postoperative days appears 
to be proportionally related to a reduction of volumes 
occurring from day three to day seven postoperatively 
(b = 0.999; p = 5.061) and in a decrease in the seven-
day follow-up in terms of linear differences (b=-30.617; 
p = 2.150). A trend of direct proportionality is present 
between the volumetric values of edema at T1-T2 and 
those at T0-T2 (b = 1.003; p = 6.486).

The linear differential values at T0-T2 exhibited nega-
tive correlations with the volumetric difference in the 
T0-T1 period (b=-0.005; p = 0.036) and the T1-T2 period 
(b=-0.005; p = 0.037). Conversely, there was a posi-
tive correlation with the difference in the T0-T1 period 
measured in only two dimensions (b = 0.272; p = 0.002). 
Surgical time was directly correlated to the volumetric 
differences calculated in T0-T1 (b = 1.575; p = 1.727) and 
T1-T2 (b = 1.564; p = 1.832) and to the linear differen-
tial values calculated in T0- T2 (b = 0.019; p = 0.023), a 

negative correlation was found with the volumetric dif-
ferential values calculated in T0-T2 (b=-1.571; p = 1.742).

Discussion
The present study investigated the effects of PRF on 
improving patients’ quality of life after M3Ms surgery, 
focusing on swelling, trismus, and pain. The authors col-
lected each outcome variable at three specific pivotal 
time points: immediately before surgery and three and 
seven days after surgery. Building upon prior research 
demonstrating the efficacy of PRF in managing postop-
erative discomfort, swelling, and restricted jaw move-
ment, this study stands out for its utilization of advanced 
3D scanning techniques to evaluate swelling [6, 7, 18, 38, 
39]. While previous investigations have provided valuable 
insights, some limitations have been highlighted [40]. 
Konuk et al. reported in their split-mouth study that PRF 
effectively reduces postoperative sequelae after lower 
third molar surgery, but concurrent surgeries could be 
recognized as a potential bias [39].

The authors adopted a rigorous split-mouth protocol to 
avoid previously reported limitations. Both M3Ms were 
extracted in the same patient at two surgical times, effec-
tively mitigating interindividual variations. The authors 
improved the previously reported protocols [39, 40] to 
observe the significant potential benefits of PRF applica-
tion in M3M surgery. Moreover, this study contributes by 

Table 2 Bivariate analysis for comparison of PRF and CTR groups
Outcome variables PRF Group CTR Group P-value
Maximum Buccal Opening T0 43.51 ± 6.91 42.79 ± 7.92 0.799
Maximum Buccal Opening T1 34.04 ± 10.08 32.01 ± 9.93 0.597
Maximum Buccal Opening T2 37.07 ± 8.25 35.86 ± 8.41 0.703
Pain T0 1.43 ± 2.87 1.07 ± 2.37 0.723
Pain T1 4.57 ± 2.87 4.21 ± 2.55 0.731
Pain T2 1.50 ± 2.28 1.93 ± 1.64 0.573
Swelling T0-T1 (Linear difference) 1.88 ± 1.00 1.28 ± 1.15 0.156
Swelling T1-T2 (Linear difference) -0.89 ± 1.17 -0.73 ± 0.74 0.670
Swelling T0-T2 (Linear difference) 0.57 ± 0.63 0.64 ± 0.69 0.806
Swelling T0-T1 (Volumetric difference) 2039.24 ± 9430.07 3679.50 ± 5109.43 0.572
Swelling T1-T2 (Volumetric difference) -3591.06 ± 8112.66 -1824.1 ± 4524.08 0.483
Swelling T0-T2 (Volumetric difference) 5625.23 ± 4907.16 5509.32 ± 7184.12 0.961
Legend. T0: immediately before surgery; T1: three days after surgery; T2: seven days after surgery

Fig. 5 Quantitative analysis of post-operative swelling in CTR group (A) T0-T1 (B) T1-T2 (C) T0-T2 (T0: immediately pre-surgery; T1: three days post-surgery; 
T2: seven days post-surgery)
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providing clarity on the units of measurement employed 
in the three-dimensional analysis, ensuring the precision 
and reliability of the findings.

The clinical efficacy of PRF application in M3M sur-
gery is still under debate due to the conflicting results 
reported in the literature [17, 41–44]. A study conducted 
by Shruthi et al. showed encouraging data with a signifi-
cant reduction in pain on the second, third, and seventh 
days after surgery in the PRF group compared with the 
control group. This result suggests that PRF could be an 
effective adjunct in reducing pain during complex M3Ms 
extractions. However, this randomized clinical trial did 
not consider the inter-individual differences regarding 
the perception of pain by different subjects and did not 
report detailed information regarding the medical ther-
apy of enrolled patients [6]. Similar studies have reported 
a significant reduction in pain using PRF in third molar 

surgery, but they did not employ a split-mouth study 
design [18]. Singh et al. found higher pain levels on the 
second postoperative day in both study groups, with a 
decreasing trend on the fourth and seventh days. In this 
split-mouth investigation, the weakness of the results can 
be attributed to performing both interventions in the 
same session for each patient, implying that the control 
intervention could have influenced the pain values [45].

The evaluation of maximum buccal opening showed no 
difference in the two study groups, contrary to the initial 
hypothesis and previous reports. Trebek et al. stated that 
trismus was significantly observable in the control group 
than in the PRF group at one, two, and seven days after 
surgery [46].

The same authors recommended jaw physiotherapy to 
patients, but muscle exercises performed during recovery 
can significantly influence muscle relaxation, resulting in 
a decrease in trismus. This factor prevents a valid com-
parison of the effect of PRF on the recovery rate of buccal 
trismus. No exercise was prescribed in the present clini-
cal study. The maximum buccal opening was measured 
three times independently for each operated side and 
then compared.

Determining swelling after the M3Ms surgery is chal-
lenging due to the irregular facial surface. Papazov and 
Burschka defined the need for an automated and robust 
recording procedure that would increase the reliability of 
facial swelling analysis results [47].

For these goals, a three-dimensional non-contact scan-
ning procedure could be used effectively because it can 
provide the requirements for clinical studies that require 
objective assessment of changes in facial dimensions [48, 
49]. In contrast, analog measurements prove to be less 
accurate than digital ones. They are operator-dependent 
methods and, for this reason, not objective. To date, there 
is no standardized method of measuring facial swelling. 
This fact has always been a major limitation, especially in 
conducting systematic reviews of the literature and meta-
analyses, because of the high heterogeneity rate of meth-
ods quantifying postoperative edema in clinical trials of 
lower third molar surgery [50].

With newer three-dimensional scanning technolo-
gies available, laser scanners, structured light scanners, 
and stereophotogrammetry scanners have become the 
first choice in research on volumetric measurements 
and related comparisons [21]. The principal limitations 
of reported methods are the need to identify the area of 
measurement of volume change and the errors caused by 
repositioning the patient at various stages of acquisition. 
In the first case, the lack of a clear anatomical landmark 
on the facial soft tissue was discriminative due to volume 
measurement errors between the samples [20]. The pres-
ent study avoided these limitations by using a qualitative 
analysis step highlighting the boundaries of the region 

Table 3 Linear regression model
Study variables β Coefficient P-value
Swelling T0-T1 (Volumetric difference)
Age -3.599 3.312
Swelling (Linear difference) T0-T2 -30.617 2.150
Surgical time 1.575 1.727
Swelling (Volumetric difference) T0-T2 1.001 1.517
Swelling (Volumetric difference) T1-T2 -0.999 5.061
Swelling T1-T2 (Volumetric difference)
Age -3.607 3.284
Swelling (Linear difference) T0-T2 -30.561 2.193
Surgical time 1.564 1.832
Swelling (Volumetric difference) T0-T2 1.003 6.486
Swelling (Volumetric difference) T0-T1 -1.001 5.060
Swelling T0-T2 (Volumetric difference)
Age 3.589 3.335
Swelling (Linear difference) T0-T2 30.739 2.069
Surgical time -1.571 1.742
Swelling (Volumetric difference) T1-T2 0.997 6.486
Swelling (Volumetric difference) T0-T1 0.998 1.517
Swelling T0-T1 (Linear difference)
Swelling (Linear difference) T0-T2 1.199 0.0007
Swelling (Volumetric difference) T0-T2 -0.0001 0.0005
Swelling (Volumetric difference) T0-T1 0.0001 0.0000
Swelling T1-T2
Buccal opening T0 0.058 0.005
Buccal opening T2 -0.051 0.007
Swelling (Linear difference) T0-T1 -0.397 0.002
Swelling (Volumetric difference) T1-T2 0.0000 0.003
Swelling T0-T2
Swelling (Linear difference) T0-T1 0.272 0.002
Surgical time 0.019 0.023
Swelling (Volumetric difference) T0-T2 0.005 0.035
Swelling (Volumetric difference) T1-T2 -0.005 0.037
Swelling (Volumetric difference) T0-T1 -0.005 0.036
Legend. T0: immediately pre-surgery; T1: three days post-surgery; T2: seven 
days post-surgery
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affected by edema, so the automatic differential calcula-
tion is performed only on the identified ROI. Bias due to 
patient repositioning variation is the main source of error 
in the scanner method approach [20].

During the data processing phase, the segmentation 
of a 3D reference model from the pre-oriented CBCT 
scan, followed by automatic registration of overlapping 
scans, nullified the presence of any mesh positioning 
errors in space. Thus, using innovative digital measure-
ments allows for reliable data for objective comparison. 
However, in some cases, while image acquisition can be 
considered a simple procedure that requires only a mini-
mum of cooperation from the patient, image processing 
to assess swelling requires an experienced operator and 
can present a steep learning curve. A shortcoming of 
facial scanning methodology also lies in underestimat-
ing the actual volume of swelling that spreads in the lin-
gual direction, which is not considered [22, 49]. For this 
purpose, three-dimensional reconstruction techniques 
using spiral computed tomography or magnetic reso-
nance imaging could be an alternative, but these options 
are expensive and require technical expertise and expo-
sure to ionizing radiation [20]. In contrast, scanners offer 
numerous advantages, such as low cost, speed, accuracy, 
noninvasiveness, no patient contact, and no radiation. 
Based on visible light, this method allows for images suit-
able for volumetric changes in the facial contour [22].

The main limitations of this study are the single-
center design and the use of a 3D analysis method that 
requires a high level of technical expertise. Furthermore, 
the analysis of pain would also require objective analysis 
methods. Applying PRF in the post-extraction socket fol-
lowing surgical extraction of M3Ms effectively reduces 
edema, trismus, and postoperative discomfort. Although 
no statistically significant results emerged, the benefits of 
using PRF, including ease of access, low cost, and absence 
of adverse reactions as a strictly autologous material, 
make it an alternative therapeutic option in reducing 
post-surgical sequelae. Further clinical studies on PRF 
application in M3Ms surgery should have a multicenter 
design to increase the sample’s number and heterogene-
ity, a simple three-dimensional digital analysis method 
to determine swelling in a standardized way, and future 
comparison among different studies.
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