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Abstract

Background: Dental extraction is the most common oral surgery, but it leads to the remodelling of the socket, such
that an implant is required for repair. We performed meta-analysis to determine whether leucocyte- and platelet-
rich fibrin (L-PRF) improves dental extraction.

Material and Methods: Following a search of Scopus, Web of science, ProQuest and PubMed, six relevant studies
were included (239 patients treated with L-PRF after dental extraction).

Results: The results provide higher percentage of bone formation after dental extraction in L-PRF implant patients
with a mean difference of -13.16 (-15.89, -10.43) than control. Socket filling and horizontal width were also higher
in the L-PRF implant group. A sub-group meta-analysis showed a significantly higher healing index 7 and 14 days
after dental extraction in the L-PRF-treated group. The VAS score for pain stimuli was lower in the L-PRF group
with a mean difference of 1.26 (1.00, 1.51) than control group; the difference in the heterogeneity of the studies
was significant.

Conclusions: These results show that L-PRF prevents ridge formation by improving the percentage of bone forma-
tion and socket width (improved horizontal width and socket filling). In such patients, the healing index was higher
and the VAS score for pain stimuli lower than in the control group.

Key words: Dental extraction, L-PRF, socket filling, healing index.

Introduction

Following tooth extraction, the socket undergoes re-
modelling such that repair treatment requires an im-
plant (1). Clinical studies that have examined the chang-
es in the soft and hard tissues after tooth extraction have
reported a reduction of bone (2) and thus a delay in the
healing process (3). Post-extraction bone loss includes a
reduction of the blood supply (4) and is aggravated by
factors such as systemic diseases, smoking status, flap
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elevation, morphology of the socket and extraction of
the neighbouring teeth (5). Pain intensity and healing,
and thus the adequate use of analgesic drugs, are also
important factors in ridge prevention following tooth
extraction (6). However, while several techniques have
been used to reduce pain, healing time and loss of bone
after tooth extraction (7), none are particularly effec-
tive, either clinically or with respect to their cost.

L-PRF, derived from platelet concentrate and leuco-
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cytes, has been used to stimulate bone growth (8). This
second-generation preparation is free of the limitations
of the first-generation product and is both inexpensive
and easy to obtain, without the need for biochemical
handling. L-PRF induces protein synthesis and growth
factor release, and promotes rapid cicatricial tissue re-
modelling, wound healing, cell proliferation and neo-
vascularisation (9). However, its effects on bone forma-
tion is unclear (10); both ridge prevention and no effect
on bone loss have been reported (11). Therefore, here,
we performed systematic review and meta-analysis to
determine effect of L-PRF on dental extraction.

Material and Methods

This study follows the guideline of the Preferred Re-
porting Items for Systematic Reviews and Meta-Analy-
ses (PRISMA) for conducting and reporting meta-anal-
yses and systematic reviews. The protocol of this study
was registered with PROSPERO (CRD42022357723).

- Search Strategy

Databases of Scopus, Web of Science, ProQuest and
PubMed were used to do detailed literature search. The
following broad terms were searched with combina-
tions of keywords: ridge prevention, healing index, oral
implant with L-PRF.

All records from different databases were exported to
Excel in CSV file format. After all four CSV file re-
cords from the different databases had been compiled,
duplicate records were removed. All remaining records
were screened by examining the titles and Abstracts of
each one and removing insignificant records based on
the criteria of inclusion and exclusion of our study. The
remaining records were subjected to a full-text review
before their inclusion in the analysis.

- Data extraction and risk of bias

Informations like first author, year of publication, coun-
try name, number of patients, mean age, proportion
of males and females, socket width (L-PRF/control),
healing index (L-PRF/control), VAS (L-PRF/control),
conclusion and references were extracted from all the
selected articles (12-17).

The risk of bias were assessed by 2 reviewers from all
included studies, using Cochrane Collaboration RoB
2. A randomised controlled trial (RCT) checklist was
used to evaluate all of the included studies as per di-
rections. If all criteria were met, the study was rated as
having a low risk of bias considered when all the cri-
teria met; risk of bias considered high, in case of one
or more criteria didn’t meet; unclear considered based
on unclear domain more than one. Moreover third re-
viewer consult, if there is disagreement between the
first two reviewer.

- Selection criteria

Studies with the following features were included:
comparison of ridge prevention, i.e., socket dimension,
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healing index and Visual Analogue Scale (VAS); ran-
domised clinical trial including split-mouth studies;
clinical studies. Studies with the following features
were excluded: comparison of pain sensation using
different scales; patients with comorbidities; pre-clin-
ical studies. In all, on inclusion criteria 239 articles
were excluded. Ultimately, six full text articles were
included in the meta-analysis was performed on six
full test.

- Statistical analysis

Results are represented as means+SD. A statistical
evaluation indicated significant heterogeneity in effect
size, and thus a random effects model was used. Differ-
ences in outcome between controls and an L-PRF group
were represented using a forest plot, and a Q test and 12
index were used to assess statistical heterogeneity, ex-
pressed as a percentage of the variation (where 12=75%
was high heterogeneity; 12=50% was moderate; [2=25%
was low). Subgroup analyses were performed to deter-
mine the effect of L-PRF on socket width (horizontal
width, vertical width, and socket fill) and the healing
index (post-operative days 7 and 14) after dental extrac-
tion. Review Manager (RevMan 5.3. Copenhagen: The
Nordic Cochrane Centre, The Cochrane Collaboration,
2014) was used to perform statistical analysis.

Results

A review of the literature identified 239 potential, rel-
evant articles; ultimately, 6 met all criteria, which used
for meta-analysis (Fig. 1). The six studies included 153
patients who underwent dental extraction. Their charac-
teristics are shown in Table 1. Most of the studies were
from Brazil, Belgium and Italy. The healing index 7
and 14 days after dental extraction and the VAS score
were compared in three studies; two studies of different
cohorts reported differences in the percentage of bone
formation, socket width, and socket fill between the
control and L-PRF groups.

- Quality assessment

was used to quality assessment of the included RCTs
were used Cochrane Collaboration’s tool to assess risk
of bias. The observation suggest that one study had high
risk of bias; One trial had a low risk of bias; and four
trials an unclear risk of bias (Fig. 2).

- Meta-Analysis for socket width, socket filling and
bone formation in control and L-PRF treated dental ex-
traction (split mouth study)

The percentage of bone formation after dental ex-
traction in control and L-PRF-treated patients was
compared in two studies. The results of the statistical
analysis are shown in Fig. 3. L-PRF group indicates
higher in bone formation than in controls, with a mean
difference of -13.16 (-15.89, -10.43). The difference in
heterogeneity between studies was significant (df=l;
»<0.00001).
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[ Identification of studies via databasesand registers. ]

Records identified from:
Web of Science (n = 201)
Scopus (n=23)

Records removed before screening:
Duplicate records removed (n= 187)
.| Records removed for other reasons (n

Pubmed Central (n = 12)
Proquest (n =03)
Total= 239

=6)

Editorial Material (n=6)

Fig. 1: Flowchart of the studies selected for review and analysis.
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Fig. 2: Risk of bias of included studies. Meta-analysis of socket width, socket filling and bone formation in control and

L-PREF treated dental extraction patients (split mouth study).

Control L-PRF Mean Difference Mean Difference
Study or Subgroup  Mean [%) SD[%) Total Mean (%] SD([%] Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Canellas etal 2019 347 69 48 473 79 48 847% -12.60[-15.57,-9.63]
Castro etal 2021 3969 1113 21 5596 1197 21 153% -16.27[-23.26,-9.28) i
Total (95% ClI) 69 69 100.0% -13.16 [-15.89,-10.43] ¢
Heterogeneity: Chi*= 0.90, df=1 (P= 0.34); F= 0% oo 20 ) 50 100

Test for overall effect: Z= 9.44 (P < 0.00001)

Favours [Control] Favours [L-PRF]

Fig. 3: Forest plot of studies reporting the percentage of bone formation in control and L-PRF treated dental extraction patients.
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Table 1: Characteristics of the studies comparing socket width, pain index (VAS) and Healing Index in Control and L-PRF treated dental im-
plants included in the meta-analysis.

S Socketwidth | g0t | VG | Healing Index G Ref
Author,[Coun-| Study [°2™" (mm) o, g €1 | Conclu- | ¢
Year | try | Design | Pl Co) Age | der sion e
VLU size [T oRE | Con- | L~ [Con-[ L- [ Con- [ L- (M/F) ence
trol | PRF | trol | PRF| trol PRF
Socket | Socket
Ran- filling= | filling = No affect
domized 54+2.3 | 7.0+£3.0 dimension,
Castro con- Supe-
ot ul Bel- | trolled | 21 Hori- [Horizon-[39.69+[55.96+| _ _ | 644+ 6/15 rior socket (12)
2021 gium | clinical zontal: tal: 11.13 | 11.97 12 healing
split- -1.7£1.0 | -1.6+0.8 Superior
mouth bone for-
trial Vertical: | Vertical: mation
0.2+0.8 | 0.2+1.2
Single
Canel- E;‘;ld L-PRF
las et . - 347+ | 473+ 448+ should be
al, Brazil do;t;lz_ed 48 - -- 69 79 -- -- -- - 26 21/27 always 13)
2019 trolled considered
clinical
Use of
7 Day: | 7 Day: L_S}?ROF
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2015 trial 14 Day: filling is
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03 | 42F and useful
0.2 procedure
Use of
Ran- 7 Day: | 7 Day: L-PRF
domize 3.64+ | 4.64+ 1mproves
da Silva double’ 0.15 0.14 soft ti§sue
etal, |Brazil |blinded, | 20 | - e B | o1 | healing )
2021 split . X . process
mouth 14Day: | 14Day: and de-
stud: 448+ | 49+ crease post
Y 0.13 0.07 operative
pain
Ran- . .
7 Day: | 7 Day: | Con-
ﬁfeﬁil; (1120;3- 318+ | 3.81= | trol | Con-
Barros | double 512+ 4+ 054 | 065 | 38.1x| trol
Mourdo Brazil blinded 16 - - - T 1108|115 105 | 97 - (16)
etal split > ’ : 14Day: | 14Day: |L-PRF [L-PRF
5050 ot 45+ | 475% [36.5+ | 10/6
study 051 | 044 | 114
Socket | Socket
Ran- filling = | filling =
T dom- 62439 | 8.143.1
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cols split 2.9+27|-0.842.5
mouth
study Vertical: | Vertical:
1.541.3 | 0.5+2.3
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Fig. 4 shows the socket width based on a subgroup
meta-analysis of the horizontal and vertical width and
socket filling. The horizontal width was lower in con-
trols than in the L-PRF group but the mean difference
was small (-0.45 [-1.12, 0.22]) and the heterogeneity of
the studies was moderate (12 =59%). However, the verti-
cal width was lower in treated patients than in controls,
with a mean difference of 0.18 (-0.25, 0.6). The differ-
ence in heterogeneity was not significant (df=1; p=0.43;
12=0%). Conversely, socket filling was higher in the L-
PRF group. The mean difference was -0.56 (-0.99, -0.13)
and the difference in heterogeneity was not significant
(df=1; p=0.90; 12=0%). Overall, the mean difference
between groups in the subgroup analysis was low (-0.27
[-0.62, 0.07]) and the difference in heterogeneity was
moderate (12=48%), but not significant (p=0.09).

- Meta-analysis of the healing index

The healing index was compared between groups in a
subgroup analysis of days 7 and 14 after dental extrac-
tion based on three different studies (Supplement 1).
The index was higher in the L-PRF group than in con-
trols on both post-operative day 7 and post-operative
day 14. Overall, the index declined and the difference in
heterogeneity was significant.

- Meta-analysis of VAS score

The VAS score was used to determine the pain level
on day 7 after surgery (Supplement 2), and was lower
in treated patients. There was lower VAS observed in
L-PRF implant treated dental extraction than control
group. Mean difference was observed higher upto 1.26
[1.00, 1.51] and significant difference was observed in
the heterogenicity between them (df = 1; p< 0.00001).

Control L-PRF

Std. Mean Difference

L-PRF improves healing in dental extraction

Discussion

Dental extraction is the most common form of oral sur-
gery. Patients who undergo dental extraction experi-
ence discomfort for several days post-operatively due
to swelling and pain in the vicinity of the surgical site
(18). Bone loss during dental extraction also contributes
to the discomfort, as the socket heals slowly. Implants
to prevent ridge formation and bone loss and thereby
promote healing and reduce discomfort have been pro-
posed. L-PRF implants are rich in proteins and growth
factors that promote wound healing (19), reduce postop-
erative pain and improve epithelialisation (20). L-PRF
treatment may therefore improve the quality of life in
early post-operative period of dental surgery patients.
However, a recent study showed that it does not signifi-
cantly improve pain and wound healing after dental ex-
traction (8). We therefore conducted a meta-analysis to
determine the effect of L-PRF on dental extraction.
Data from six studies were analysed to assess the factors
that contribute to ridge prevention and wound healing.
The respective studies were RCTs with a split-mouth de-
sign. L-PRF may play a role in soft-tissue regeneration
by stimulating collagen synthesis and fibroblast prolif-
eration (21). Clotting is an important process during sur-
gery because it accelerates homeostasis. L-PRF contains
concentrated thrombin and fibrinogen, and the complex
trimolecular structure of the fibrin matrix resembles the
natural tissue matrix but with higher elasticity and resis-
tance (22). These features contribute to improved socket
filling after dental extraction. The results of study indi-
cated higher percentage of bone formation in the L-PRF
group than controls. Socket width was also analysed, by

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Horizontal Width

Castro etal 2021 17 1 21 16 08 21 16.7% -0.11 [-0.71,0.50)

Temmerman etal 2018 -29 27 22 -08 25 22 164% -0.79[-1.41,-0.18) -
Subtotal (95% CI) 43 43 33.1% -0.45[-1.12,0.22)

Heterogeneity: Tau*= 0.14; Chi*= 2.41, df=1 (P=0.12); F=59%

Test for overall effect: Z=1.31 (P=0.19)

1.3.2 Vertical Width

Castro et al 2021 02 08 21 02 12 21 16.7% 0.00 [-0.60, 0.60) *
Temmerman et al 2018 156 13 22 08 25 22 17.0% 0.35[-0.25, 0.94] ol
Subtotal (95% CI) 43 43 33.7% 0.18 [-0.25, 0.60] )
Heterogeneity: Tau*= 0.00; Chi*= 0.63, df=1 (P = 0.43), F= 0%

Test for overall effect: Z= 0.81 (P=0.42)

1.3.3 Socket Fill

Castro etal 2021 54 23 21 7 3 21 16.3% -0.59 [-1.21, 0.03) =
Temmerman et al 2018 62 39 22 81 31 22 16.8% -0.53[1.13,0.07) -
Subtotal (95% Cl) 43 43 33.1% -0.56 [-0.99, -0.13] ¢
Heterogeneity: Tau*= 0.00; Chi*= 0.02, df=1 (P = 0.90); F= 0%

Test for overall effect: Z= 2.53 (P = 0.01)

Total (95% ClI) 129 129 100.0% -0.27 [-0.62, 0.07] 4
Heterogeneity: Tau*= 0.09; Chi*= 9.62, df=5 (P = 0.09); F= 48% _1-‘0 ‘5 73 150

Test for overall effect: Z=1.56 (P=0.12)
Test for subaroup differences: Chi*= 6.12, df= 2 (P = 0.05), F= 67.3%

5
Favours [Control] Favours [L-PRF]

Fig. 4: Forest plot of studies comparing socket width in a subgroup analysis of horizontal width, vertical width, and socket filling.
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determining the differences in the horizontal and vertical
width, together with socket filling. Better results were ob-
tained in the treated group. A metanalysis study on plas-
ma concentrate (PC) like L-PRF and P-PRF has shown
that spontaneous healing and alveolar ridges formation
improved, however no differences observed among L-
PRF and P-PRF (23). Data of our investigation supported
by study of Caponio et al (23), difference between these
studies, as it focus on L-PRF and P-PRF treatment on
bone formation and our report majorly involve the assess-
ment of L-PRF on new bone formation.

Post-operative pain and delayed wound healing con-
tribute to the discomfort experienced by dental extrac-
tion patients, thus highlighting the importance of ridge
prevention (24). L-PRF has been shown to relieve pain
after tooth extraction (25). By sealing the socket with a
membrane, L-PRF prevents the entry of debris and food
and thus reduces pain stimuli (26). It also stimulates
host defence mechanisms, by regulating the immune
system, thus enhancing healing and relieving pain, in
addition to warding off infection. These observations
were supported by our meta-analysis, which showed a
significantly higher healing index and better pain reduc-
tion in the L-PRF group.

Some limitations should be mentioned. First, only six
publications were analysed and the patients were as-
sessed for only 14 days. Also, many of the included
studies had a moderate risk of bias. In addition, none of
the studies assessed all parameters of interest.

Conclusions

In conclusion, our meta-analysis showed that the L-PRF
implant prevents ridge formation by improving both the
percentage of bone formation and socket width (im-
proved horizontal width and socket filling). Moreover,
it improves the healing index and reduces the VAS score
significantly.
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