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Purpose: To assess the effect of platelet-rich fibrin (PRF) on the healing process of the alveolar socket
after surgical extraction of the mandibular third molars.

Materials and Methods: PubMed, the Cochrane Central Register of Controlled Trials, Scopus, and rele-
vant journals were searched using a combination of specific keywords (“platelet-rich fibrin,” “oral surgery,
and “third molar”). The final search was conducted on November 2, 2015. Randomized controlled clinical
trials, as well as controlled clinical trials, aimed at comparing the effect of PRF versus natural healing after
extraction of mandibular third molars were included.

Results: Five randomized controlled trials and one controlled clinical trial were included. There were
335 extractions (168 with PRF and 167 controls) in 183 participants. Considerable heterogeneity in
study characteristics, outcome variables, and estimated scales was observed. Positive results were gener-
ally recorded for pain, trismus, swelling, periodontal pocket depth, soft tissue healing, and incidence of
localized osteitis, but not in all studies. However, no meta-analysis could be conducted for such variables
because of the different measurement scales used. The qualitative and meta-analysis results showed no
significant improvement in bone healing with PRF-treated sockets compared with the naturally healing
sockets.

Conclusions: Within the limitations of the available evidence, PRF seems to have no beneficial role in
bone healing after extraction of the mandibular third molars. Future standardized randomized controlled

clinical trials are required to estimate the effect of PRF on socket regeneration.
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Extraction of mandibular third molars is the most com-
mon procedure performed by oral-maxillofacial sur-
geons.' The surgical procedure may be associated
with considerable postoperative side effects and com-
plications, which include pain, trismus, edema, infec-
tion, and dry sockets.”®

Platelet-rich plasma (PRP) was found to reduce pain,
swelling, and alveolar osteitis (AO), as well as improve
soft and hard tissue healing, after mandibular third

molar extractions.”” However, placing PRP is a time-
consuming technique, and it has poor mechanical
properties that have discouraged many surgeons
from routinely using it after extractions.'’
Platelet-rich fibrin (PRF) is a second generation of
the platelet concentrate. It is prepared with a simpli-
fied, inexpensive process and without biochemical
blood handling.'" It is an autologous soluble biologic
material that does not introduce foreign material into
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the surgical site and prevents consequent foreign-body
inflammatory responses.' >’

Similar to natural healing, slow polymerization dur-
ing PRF preparation generates a fibrin network that en-
hances cell migration and proliferation. Being a
reservoir of platelets, leukocytes, cytokines, and im-
mune cells, PRF was reported to allow slow release
of cytokines—transforming growth factor, platelet-
derived growth factor, vascular endothelial growth
factor, and epidermal growth factor—which play a
critical role in angiogenesis, tissue healing, and cicatri-
zation.'"'*"°

Moreover, PRF has multiple applications in implant
and dentoalveolar surgery. PRF may be used alone or
combined with bone grafts as a socket preservation

material and for treatment of periodontal bony
16-21

defects. PRF is used to enhance tissue healing
and to minimize postoperative inflammatory
complications after mandibular third molar
extractions.' %%

To date, there is no evidence that summarizes the
effect of PRF application on bone healing after
mandibular third molar extractions. This study was
conducted to systematically review and critically
analyze the available evidence on the effect of PRF
on tissue healing and potential complications after
mandibular third molar extractions.

Materials and Methods

SEARCH STRATEGY

An electronic search was conducted in the
following databases (from August 20 to November 2,
2015): PubMed, the Cochrane Central Register of
Controlled Trials, and Scopus. The online databases
of Journal of Oral and Maxillofacial Surgery, Inter-
national Journal of Oral and Maxillofacial Surgery,
British Journal of Oral and Maxillofacial Surgery,
and Journal of Cranio-Maxillo-Facial Surgery were
searched manually. “Platelet-rich fibrin,” “oral surgery,
and “third molar” were the keywords used for the
electronic search. The reference lists of similar
reviews were manually checked for studies that met
the inclusion criteria.

The inclusion criteria included all English-language
randomized clinical trials (RCTs) and controlled clin-
ical trials that compared the effect of PRF application
on fresh extraction sockets of mandibular third molars
versus natural socket healing. Non-English-language
studies, retrospective studies, case series, case reports,
animal studies, and review studies were excluded.
Studies that evaluated the role of PRF in extraction
sockets of teeth other than the mandibular third
molars, as well as studies that compared PRF as a
socket filling with other biologic material, also
were excluded.

DATA COLLECTION

The following data were collected for each study
(when available): authors, publication year, country
of origin, study design, mean age, age range, male-
female ratio, medical status, participants, surgical
sessions, closure technique, tooth angulation, bone
removal, bone removal device, operation time,
cointerventions, follow-up period, blood collection
protocol, and outcome variables (Tables 1,2). Two
researchers (E.A. and FA)) independently reviewed
the included articles and collected the data.
Disagreements between the reviewers were resolved
by consensus.

QUALITY ASSESSMENT

The quality assessment of the included studies was
performed following the guidelines from the
Cochrane Handbook for Systematic Reviews of Inter-
ventions and the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) proto-
cols.’*?? The Cochrane Collaboration’s tool for
assessing risk of bias in RCTs was used to assess the
quality of the included articles.”

META-ANALYSIS

The meta-analysis standard scale was used to eval-
uate one common outcome (bone healing with bone
scintigraphy) in 2 studies only.”*”'

ASSESSMENT OF HETEROGENEITY

Heterogeneity among studies was estimated by the
Cochrane test for heterogeneity and the I* statistic.
The x? test was used to determine the presence of sta-
tistical heterogeneity. Heterogeneity was considered
statistically significant at P < .10. The interpretation
of the I statistic depended on the Cochrane Collabo-
ration recommendations.”’

Results

STUDY SELECTION

The electronic and manual searches identified 242
articles, of which 60 were duplicates and were
excluded. The abstracts of the remaining 182 articles
were screened, and the full text of the related studies
was read by both researchers for potential inclusion.
Of 13 full-text studies reviewed for potential inclusion,
only 6 met the inclusion criteria and were assessed for
reliability.”***?7?°?! The other 7 articles were
excluded for the following reasons: One study was a
retrospective study”’; one study compared PRP with
PRF'?; in one study, the prepared material was PRP
gel, although the title mentioned it was PRF**; data
analysis was not reported in one study’’; and in three
studies, multiple extractions were performed other
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Table 1. CHARACTERISTICS AND PATIENT DEMOGRAPHIC DATA OF INCLUDED STUDIES

Cases, n Difficulty
Level
Mean Age M/F Participants’ Participants, Flap Between
Authors, Year Country Design (Range), yr Ratio Medical Status n PRF Control Design Groups
Uyanik et al,>**  Cyprus RCT (sm) 22.5 (19-31) 10:10 Healthy 20 20 20 Triangular' Similar
2015
Kumar et al,”’ India  RCT (pa) 26.1 (19-35) NR  Healthy 31 16 15  Triangular’ NR
2015
Baslarli et al,“” Turkey RCT (sm) 23.9 (19-34) 7:13 Healthy 20 20 20  Triangular NR
2015
Eshghpour et al,z(’ Iran RCT (sm) 25.1 (18-35) 33:45 ASAIorIl 78 78 78 Envelope  Similar
2014
Singh et al,”’ India  CCT (sm) 32 (18-50) 10:10 Healthy 20 20 20 NR NR
2012
Giirbiizer et al,”’  Turkey RCT (sm) 24.9 (NR) 7.7  Healthy 14 14 14 Envelope Similar
2010

Abbreviations: ASA, American Society of Anesthesiologists class; CCT, controlled clinical trial; E female; M, male; NR, not re-
ported; pa, parallel design; PRE platelet-rich fibrin; RCT, randomized clinical trial; sm, split-mouth design.

* This was a 4-arm study consisting of 4 groups: In groups 1 and 4, traditional surgery without PRF application was performed,;
in group 2, traditional surgery with PRF; and in group 3, piezosurgery with PRE

1 Archer flap.

1 Modified Ward incision.

Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. ] Oral Maxillofac Surg 2017.

CHARACTERISTICS OF INCLUDED STUDIES

22,26,29-31

than third molar extractions.”’””*® The included
studies were quantitatively and qualitatively
analyzed. Figure 1 presents the selection and review
process of the studies.

Five articles were RCTSs, whereas one study
was a controlled clinical trial.”’ Five articles used a
splitmouth design,”**>?"?°?!' and one used a

Table 2. ADDITIONAL CHARACTERISTICS OF INCLUDED STUDIES

Operation Time

Surgical Primary Tooth Bone Bone Removal Between Follow-Up,
Authors, Year Sessions Closure  Angulation Removal Device Groups Cointerventions wk
Uyanik et al,** 2 NR Vertical Yes High-speed Nonsig ATB-NSAID 1
2015 handpiece or
piezosurgery
device*
Kumar et al,"9 Yes Mesioangular  Yes Rotary NR ATB-NSAID 12
2015 or horizontal
Baslarli et al,>° Yes Vertical or No Not required  NR ATB-NSAID 12
2015 mesioangular
Eshghpour et al,* NR Mixed' Yes Low-speed NR ATB-NSAID 1
2014 handpiece
Singh et al,*’* Yes NR NR NR NR NR 12
2012
Giirbiizer et al,*' Yes Vertical No Not required  Nonsig ATB-NSAID 4

2010

Abbreviations: ATB, antibiotics; Nonsig, not statistically significant; NR, not reported; NSAID, nonsteroidal anti-inflammatory

drugs.

* A high-speed handpiece was used in groups 1, 2, and 4, whereas a piezosurgery device was used in group 3.
1 Mixed refers to different angulations of impaction.
I We contacted the article’s authors to provide us with the missing data, but they did not respond.

Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. J Oral Maxillofac Surg 2017.
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Records identified through
database searching (n = 239)

Additional records identified through

hand-searching (n=3)

) 4

A 4

(n=182)

Records after duplicates removed

!

Records screened through
titles and abstracts (n = 182)

Records excluded due to topic-off
or non-English studies (n = 169)

A 4

Y

Articles excluded with reasons

eligibility (n =13)

Full-text articles assessed for

(n=7): (n=1 retrospective study?;
n=1 compare PRP with PRF!2; n=1

A

the prepared material was PRP
gel, although the title mentioned

synthesis (n = 6)

Studies included in qualitative

to PRF*; n=1 not reported data
analysis**;n=3 multiple extraction
other than third molar?!.337)

A 4

Studies included in
guantitative synthesis (n = 2)

FIGURE 1. Flowchart of selection process. PRF, platelet-rich fibrin; PRP, plateletrich plasma.

Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. | Oral Maxillofac Surg 2017.

parallel design.”” The 6 included articles had a total of
183 participants with ages ranging from 19 to 50 years
and 2 extraction patterns: /) PRF (168 cases) and 2)
naturally healing extraction (167 cases). Three articles
used a triangle flap design,”**”*” and two articles used
an envelope flap design.”*' Primary closure was used
in 4 articles.””*”?" Antibiotics and analgesics were
prescribed in 5 articles.”***?**! Bone removal was
required in 3 studies.””*>*’ The follow-up period
ranged from 1 to 12 weeks (Tables 1,2).

QUALITY ASSESSMENT OF INCLUDED STUDIES

The Cochrane Collaboration’s tool for assessing risk
of bias in RCTs showed that 5 articles had a low risk of
bias.”*?***?! Only 1 study had a high risk of bias
because of the non-randomization design, poor
description of the surgical procedure, and inadequate
reporting of the results.”” No protocol in any of the
studies was found to evaluate other potential biases.
When additional information was required, the au-
thors were contacted and the responses received
were considered in the quality assessment (Figs 2, 3).

PAIN AND ANALGESIC CONSUMPTION

Only 3 trials evaluated postoperative pain.
However, different methods of pain measurement
were used at different time intervals. Two studies
showed statistically significant reductions in pain in
the PRF group compared with the control group for
the first postoperative day (P = .017),”” and the sum
of pain scores for the first, second, third, and seventh
postoperative days.”” One study showed no significant
difference for pain encountered on the first, third, and
seventh postoperative days.”’ Analgesic consumption
was only evaluated in one study, and a significant dif-
ference was only reported for group 3 (PRF and piezo-
surgery, P = .015) over the other groupsz2 (Table 3).

22,27,29

SWELLING

Two articles evaluated postoperative swelling.”*~
They used different scales of measurement; a
scale described by Pasqualini et al’” was used in
one article,”” whereas a scale described by Gabka
and Matsumura’® was used in the other study.’”
One article evaluated swelling on the first

9
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FIGURE 2. Risk-of-bias graph.
Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. ] Oral Maxillofac Surg 2017.

postoperative day, whereas the other study evalu-
ated swelling on the first, second, third, and sev-
enth postoperative days. One article reported a
significant reduction in postoperative swelling
on the first postoperative day (P = .022),”
whereas the other study showed a significant dif-

- | Selective reporting (reporting bias)

® O ®| ®|®|® |otherbias

- | Allocation concealment {selection bias)

Baslarlietal 2015

-

Eshahpour etal 2014

Gurbizeretal 2010
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Kumar et al 2015
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FIGURE 3. Risk-of-bias summary.

Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. J Oral Maxillofac
Surg 2017.
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Uyanik etal 2015

ference, favoring the use of PRE only on the sec-
ond postoperative day (P = .006)** (Table 4).

TRISMUS

Two articles evaluated postoperative mouth open-
ing.”>*’ One article used a divider and scale,”” and
the other article®* depended on a scale described by
Ustiin et al.*' The articles®**’ showed a significant
improvement in mouth opening on the first
postoperative day favoring PRF application (P = .011
and .022 respectively). However, one article showed
insignificant differences in mouth opening on the
second, third, and seventh postoperative days*
(Table 5, Fig 4).

ALVEOLAR OSTEITIS

Only 1 study evaluated the incidence of AO encoun-
tered during the first postoperative week.” A signifi-
cant difference was reported favoring the use of PRF
as a preventive measure for AO (p <.05) (Table 6,
Fig 5).

PERIODONTAL POCKET DEPTH

Two studies evaluated periodontal pocket depth
distal to the second molar.””*" They used different
scales of measurement and reported inconsistent
results. One study showed a significant reduction in
pocket depth, comparing preoperative versus 1st
month, preoperative versus 3rd month and 1st
versus 3rd month in PRF group (P <.001) where as a
significant reduction was observed only comparing
the preoperative versus 3rd month in the control
group (P = .011),”” whereas the other study reported
a nonsignificant difference®’ (Table 7).

BONE HEALING

Four articles evaluated bone healing using different
scales at different time intervals.””**>" None of them
reported a significant difference between the PRF
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Table 3. PAIN AND ANALGESIC CONSUMPTION WITHIN INCLUDED STUDIES

Postsurgical Times of

Authors, Year Outcome Measurement Method Measurement Effect of PRF P Value
Kumar et al,*’ Pain VAS according to First day Sig .017
2015 Pasqualini et al*”
Uyanik et al,*** VAS (0-10) in Sum of pain scores across first, Sig (G2 vs G1) .001
2015 conjunction with second, third, and seventh
graphic rating scale postoperative days
Sig (G3 vs G4) .017
Sig (G3 vs G1) .0001
Singh et al,” VAS (0-10) First day Nonsig
2012
Third day Nonsig ‘
Seventh day Nonsig !
Uyanik et al,>>  Analgesic No. of analgesic Sum of analgesics across 7 days Sig (G3 vs G1) .015
2015 consumption tablets
Sig (G3 vs G4) .033

Nonsig (other groups) >.05

Abbreviations: G1, group 1; G2, group 2; G3, group 3; G4, group 4; Nonsig, not statistically significant; PRE platelet-rich fibrin;
Sig, statistically significant; VAS, visual analog scale.

* This was a 4-arm study consisting of 4 groups: In G1 and G4, traditional surgery without PRF application was performed; in
G2, traditional surgery with PRF; and in G3, piezosurgery with PRE

1 The authors presented their results in graphs. They stated that there was no significant difference between the PRF and con-
trol groups regarding pain scores; however, the P value was significant. We contacted the article’s authors to provide us with the
study tables, but they did not respond.

Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. ] Oral Maxillofac Surg 2017.

and control groups. Two articles used bone ter healing in the PRF group on the third and seventh

scintigraphy to evaluate early bone healing after the
first and third postoperative months,
respectively.”’”®" A meta-analysis was conducted using
the data of these 2 studies’””' and showed no benefit
of the application of PRF in bone regeneration 1 month
postoperatively (P = .98; mean difference, -0.01%; 95%

confidence interval, -0.50% to 0.49%) (Table 8, Fig 6).

SOFT TISSUE HEALING

One study evaluated soft tissue healing during the
first, third, and seventh postoperative days”’ following
the scale of Landry et al.*? It showed considerable bet-

Table 4. SWELLING WITHIN INCLUDED STUDIES

postoperative days (Table 8).

METHODS OF PRF PREPARATION

The included studies used different blood volumes
for PRF preparation. However, the protocol for PRF
preparation was the same in all of the included
studies,”>*>?"??3 with the exception of one
studySl (Table 9).

Discussion

Platelet concentrates have been used extensively in
oral and maxillofacial surgery.”***** The use of PRF in

Postsurgical Times of Effect
Authors, Year Outcome Measurement Method Measurement of PRF P Value
Kumar et al,”” 2015 Swelling According to Pasqualini et al®®  First day Sig .022
Uyanik et al,>** 2015 Using modification of tape First, third, and seventh days Nonsig >.05

measure method describeq
by Gabka and Matsumura**

Second postoperative day Sig (G2 vs G4) .006

Abbreviations: G2, group 2; G4, group 4; Nonsig, not statistically significant; PRE platelet-rich fibrin; Sig, statistically significant.
* This was a 4-arm study consisting of 4 groups: In groups 1 and G4, traditional surgery without PRF application was per-
formed; in group 2, traditional surgery with PRF; and in group 3, piezosurgery with PRE

Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. J Oral Maxillofac Surg 2017.
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Table 5. TRISMUS WITHIN INCLUDED STUDIES

Measurement Postsurgical Times P
Authors, Year Outcome Method of Measurement Effect Size (CD) Effect of PRF  Value
Kumar et al,29 Trismus  Using divider and scale  First day 1.93 (0.13-3.73) Sig .022
2015
Uyanik et al,** Measuring distance First day -16.58 (-29.48 to -3.68) Sig (G2vs G1) .011
2015 between mesial incisal

corner of upper and

lower right incisor as

described Ustiin et al*'
-17.13 (-31.46 to -2.80) Sig (G2vs G4) .019
-16.31 (-28.85 to -3.77) Sig (G3vs G1)  .019
-16.86 (-30.86 to -2.86) Sig (G3 vs G4)  .043

Second, third, Nonsig > .05
and seventh days

Abbreviations: CI, confidence interval; G1, group 1; G2, group 2; G3, group 3; G4, group 4; Nonsig, not statistically significant;
PRE platelet-rich fibrin; Sig, statistically significant.

Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. ] Oral Maxillofac Surg 2017.

PRF Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Kumaretal, 2015 33 1.592 16 31.07 3195 15 933% 1.93[013,3.73]
Uyanik et al (G1 vs G2), 2015 9.03 125 10 2561 16.65 10 1.8% -16.58 [29.48,-3.68]
Uyanik et al {(G1 vs G3), 2015 93 115 10 2561 16.65 10 1.9% -16.31[-28.85,-3.77]
Uyanik et al (G2 vs G4), 2015 9.03 125 10 2616 19.45 10 1.5% -1713[-31.46,-280) ——
Uyanik et al (G3vs G4), 2015 93 115 10 2616 19.45 10  15% -16.86[-30.86,-286) ¥
Total (95% CI) 56 55 100.0% 0.68 [-1.05, 2.41]

400 10 20
Favors PRF  Favors control

Heterogeneity: Chi*= 27.74, df= 4 (P < 0.0001), F= 86%

Testfor overall effect: Z= 0.77 (P = 0.44) 0

FIGURE 4. Forest plots for trismus on first postoperative day in platelet-rich fibrin (PRF) and control groups. Cl, confidence interval; G1, group
1, G2, group 2; G3, group 3; G4, group 4; IV, inverse variance.
Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. | Oral Maxillofac Surg 2017.

Table 6. ALVEOLAR OSTEITIS WITHIN INCLUDED STUDIES

Postsurgical Times of Effect Effect of P
Authors, Year Outcome Measurement Method Measurement Size (CD PRF Value
Eshghpour Alveolar  Progressive and Second and seventh 0.38 (0.15-0.99) Sig <.05
et al,*® 2014 osteitis severe pain during postoperative days

first postoperative
week, foul taste,
halitosis, regional
lymphadenitis, or
loss of clot in
extraction socket

Abbreviations: CI, confidence interval; PRE platelet-rich fibrin; Sig, statistically significant.
Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. ] Oral Maxillofac Surg 2017.
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AO inPRF group AO in Control group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Eshghpour et al, 2014 7 78 16 78 100.0% 0.38[0.15,0.99]
Total (95% Cl) 78 78 100.0%  0.38[0.15,0.99] TR ER—
Total events 7 16
Heterogeneity: Not appllcable 0.05 02 : 20
Test for overall effect: Z=1.98 (P = 0.05) Favors PRF  Favors control

FIGURE 5. Forest plots for alveolar osteitis (AO) in platelet-rich fibrin (PRF) and control groups. Cl, confidence interval; M-H, Mantel-Haenszel.

Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. ] Oral Maxillofac Surg 2017.

the extraction sockets of mandibular third molars was
introduced in an attempt to enhance the healing
process and to reduce the potential postoperative
complications.”***?>?*3  This systematic review
relied on prospective comparative studies that
evaluated the efficacy of PRF in alveolar socket
healing after mandibular third molar extractions.

Our review showed contradictory results concern-
ing the effect of PRF on pain, swelling, trismus, and
pocket depth after mandibular third molar extrac-
tions. This review highlighted the lack of effect of
PRF on bone healing. Only 1 study reported the posi-
tive role of PRF in soft tissue healing.”” However, the
study was judged to have a high risk of bias.

Table 7. PERIODONTAL POCKET DEPTH WITHIN INCLUDED STUDIES

Mean Difference, mm

Authors, Postsurgical Times
Year Outcome Measurement Method of Measurement PRF Control Effect P Value
Kumar PD Using UNC 15 Preoperative vs 1.063 0.844 Sig (PRF) <.001
et al,” periodontal probe first month Nonsig (control),
2015 taken along distal P =135
surface of
second molar at 3
points (distobuccal,
mid-distal, and
distolingual)
Preoperative vs 2.542 1.311 Sig (PRP), .530
third month P <.001
Sig (control),
P=.011
First month vs 1.479 0.467
third month Sig (PRP), P <.001
Nonsig (control),
P = .530
Preoperative PD, first NR Sig in both
and third month groups
postoperatively
PRF <.001
Control 014
Baslarli Using Michigan First and third month NR Nonsig NR
etal,’*® periodontal probe,
2015 PD was measured

in 6 points; mid,
mesial, and distal
parts of buccal and
lingual aspect of
second molar

Abbreviations: Nonsig, not statistically significant; NR, not reported; PD, pocket depth; PRE, platelet-rich fibrin; Sig, statistically

significant.

Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. J Oral Maxillofac Surg 2017.



Table 8. SOFT AND HARD TISSUE HEALING WITHIN INCLUDED STUDIES

Results
Postsurgical Times Effect
Authors, Year Parameter Measurement Method of Measurement Statistic PRF Control Effect Size (CD) of PRF
Kumar et al,*’ Bone Use of IOPARs and OPG images Third month Proportion* Nonsig
2015 healing
Mild to moderate 11 (68.8%) 14 (93.3%) Not applicable
increase
Severe increase 5@B1.3%) 14 (93.3%)
Baslarli et al,*" Bone scintigraphy First month Mean (SD) 471 (1.16)  4.6(0.95)  0.11 (-0.55t0 0.77) Nonsig
2015
Third month 4.10.1D 3.96 (1.0) 0.14 (-0.51 to 0.79)
Singh et ::11,27 Measurement of bone density First month Proportion 8 (40%) 0 (0%) Not applicable NR
2012 (gray line) on IOPA radiographs
Second month 18 (90%) 10 (50%) Nonsig
Third month 20 (100%) 20 (100%) Nonsig
Gilirbiizer et al,*! Static phase scintigram: evaluation of First month Mean (SD) 4.54 (1.03) 4.61 (1.02) -0.16(-0.92 to 0.60) Nonsig
2010 early osteoblast activity as compared
with activity of normal calvarial bone
Singh et al,*’ Soft tissue According to scale of Landry et al’? First day Mean 3.4 29 Not applicable NR
2012 healing
Third day 4 3.2 Sig
Seventh day 4.8 4.3 Sig

Abbreviations: CI, confidence interval; IOPAR, intra-oral periapical radiograph; IOPARs, intra-oral periapical radiographs; Nonsig, not statistically significant; NR, not reported;

OPG, orthopantogram; PRE platelet-rich fibrin; Sig, statistically significant difference favoring use of PRE
* These proportions are presented for the overall density of newly formed bone.

Al-Hamed et al. Efficacy of Platelet-Rich Fibrin. ] Oral Maxillofac Surg 2017.
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PRF Control Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight

IV, Fixed, 95% CI _Year

Mean Difference
IV, Fixed, 95% CI

Gurhuzer et at. 445 1.03 14 461 1.02 14 428% -0.16[-0.92 060] 2010
Baslarli et al. 471 1.186 20 46 095 20 57.2% 0.11[-055077] 2015
Total (95% Cl) 34 34 100.0% -0.01[-0.50, 0.49]

1 1 1

Heterogeneity: Chi*=0.28, df=1 (P = 0.60); F=0%
Test for overall effect: Z=0.02 (P = 0.98)

10 -5 0 5 10
Favors PRF  Favors control

FIGURE 6. Forest plots for bone scintigraphy after 1 month in platelet-rich fibrin (PRF) and control groups. Cl, confidence interval; IV, inverse

variance.
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Despite the fact that most of the studies used
different scales and time intervals to evaluate bone
healing, none of them reported a clear benefit of the
PRF application on bone regeneration compared
with the control groups. This finding was confirmed
by the qualitative synthesis and the meta-analysis of 2
studies.’”*' However, the small sample sizes in these
2 studies are a limitation that requires accepting the
conclusions with caution.

Although the healing of extraction sockets usually
follows a specific scenario, the position of the tooth
and the extraction technique affect the healing pro-
cess. Bone removal appeared to be a confounding fac-
tor among the studies included in our review. Primary
closure was obtained in most of the included studies,
despite that it may be associated with more postopera-
tive pain and swelling as reported in the literature. 15:46

Only one study, which had the largest sample size
and a low risk of bias, evaluated the incidence of AO
after mandibular third molar extractions; it reported
a significant reduction of AO favoring PRE° This pos-
itive role was reported by Hoaglin and Lines™ as
well. This could be attributed to the positive effect
of PRF on angiogenesis, immunity, and wound heal-
ing.'” The slow polymerization during PRF prepara-
tion seems to generate a fibrin network that

enhances cell migration and proliferation. As PRF is
a reservoir of platelets, leukocytes, cytokines, and
immune cells, it is reported to allow slow release
of cytokines—transforming growth factor, platelet-
derived growth factor, vascular endothelial growth
factor, and epidermal growth factor—which play a
critical role in angiogenesis, tissue healing, and cica-
trization.""'>'> These properties could aid in the
formation and stabilization of blood clots and hence
decrease the incidence of AO.

A possible confounding factor is the quantity of PRF
used. More PRF is obtained when a larger volume of
blood is used for preparation, and hence an increased
number of growth factors is consequently obtained.
It is unclear to us whether the amount of blood volume
could affect the healing process. However, most of the
included studies reported the use of the same prepara-
tion protocol using 5 to 10 mL of venous blood, and
hence the effect of PRF volume could not be evaluated.

The main limitations of the available evidence were
the small sample sizes in the included studies, except
for one study,”® and the different study types, scales of
measurement, and surgical protocols. In addition, this
review did not include non-English-language studies,
which may have contained useful information regarding
the role of PRF after mandibular third molar surgery.

Table 9. METHODS FOR PRF PREPARATION IN INCLUDED STUDIES

Centrifugation System

Volume of Blood Centrifugation Parameters: No.;

Authors, Year (Manufacturer) Drawn, mL Speed; Time

Uyanik et al,*? 2015 Elektro-mag M415P 10 1; 3,000 rpm; 10 minutes
(Istanbul, Turkey)

Kumar et al,*’ 2015 NR 5 1; 3,000 rpm; 10 minutes

Baslarli et al,*° 2015 NR 9 1; 3,000 rpm; 10 minutes

Eshghpour et al,”® 2014 Labofuge 400R centrifuge 10 1; 3,000 rpm; 10 minutes
(Heraeus, Hanau, Germany)

Singh et al,>’ 2012 NR 5-10 1; 3,000 rpm; 10 minutes

Giirbiizer et al,”' 2010 Bench-top centrifuge (universal 10 1; 2,030 rpm; 10 minutes

320; Hettich, Tuttlingen,
Germany)

Abbreviation: NR, not reported.
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In conclusion, the analysis of studies included in this
systematic review showed controversial results
regarding the effect of PRF on pain, swelling, trismus,
and pocket depth after mandibular third molar
removal. PRF has no positive effect on bone healing af-
ter the extraction of impacted mandibular third mo-
lars. However, because of heterogeneity and the
small sample sizes of the included studies, further
well-designed, split-mouth, prospective randomized
controlled trials are recommended to further augment
these results.
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