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Efficacy of autologous platelet rich fibrin in bone

augmentation and bone regeneration at extraction socket

Bernard Blinstein’, Stasys Bojarskas’

SUMMARY

Objective. The purpose of the present study is to provide the efficacy of autologous platelet
rich fibrin in bone augmentation and bone regeneration procedures in regard of soft and hard
tissue healing in oral surgery treatment.

Material and methods. An electronic search on PubMed database was performed regarding
the placement of autologous platelet rich fibrin at tooth extraction sockets, bone and soft tissue
augmentation procedures associated with implant placement and infrabony defects. The search
was constrained to English language articles published during last five years and includes only
clinical trials.

Results. In total, 25 articles were included in this literature review. The studies were di-
vided into five main groups, depending on the application: 1) utilization of autologous platelet
rich fibrin at 3rd molar extraction sockets preservation, 2) any extraction socket preservation,
3) bone augmentation/sinus lift procedures with implant placement, 4) augmentation of peri-
implant tissues, and 5) treatment of infrabony defects.

Conclusions. The application of autologous platelet rich fibrin (PRF) show benefits in pro-
moting soft tissue healing and bone regeneration in different surgical procedures. Furthermore,
it is an autologous biomaterial which has low cost and does not need administration of any
additives. Nevertheless, further studies with a bigger sample size and longer follow up dura-
tion are necessary to facilitate more substantial evidence of the efficacy of PRF in promotion

of soft and hard tissue healing.
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INTRODUCTION

Nowadays, the effectiveness in medicine and
dental surgical procedures include application of
bioactive materials to promote soft and hard tissue
healing. Platelet rich fibrin was first introduced in
2001 by Dr. Joseph Choukroun et al. (1, 2) in France.
Choukroun used autologous whole blood to establish
a platelet rich fibrin clot with the help of a centri-
fuge (2). Various surgical applications resulting in
inadequate discomfort of the patient, for example
pain and swelling after 3rd molar extractions, but
with the application of PRF the healing process
might be accelerated. Autologous platelet rich
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fibrin is a second generation immune and platelet
concentrate frequently used in hard and soft tissue
healing, which had been used for bone augmenta-
tion, angiogenesis, wound healing and periodontal
healing (2). PRF is a bioactive material and does not
require any addition and avert of any kind of mate-
rial in contrast to platelet rich plasma (PRP), which
needs biochemical modification (1, 3, 6).

The autologous biomaterial has a tetramolecular
structure and is composed of a fibrin matrix trapping
platelets, leukocytes, cytokines and circulating stem
cells (4). Growth factors including platelet derived
growth factor (PDGF-Bf), transforming growth
factor (TGF-B1), vascular endothelial growth factor
(VEGF), insulin- like growth factor, leukocytic cells
and their cytokines (interleukin 1f, IL-6, IL-4) and
tumor necrosis factor a are enmeshed within the
fibrin matrix (2).

PRP, which was first described by Marx et al.
in 1998 requires for its preparation the above men-
tioned biochemical modification, bovine thrombin
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or anticoagulant which can originate antibodies to
factors 5, 9 and thrombin, resulting in risk of life
threatening coagulopathies (1, 3, 6). PRF can be
used in multiple procedures as Charrier J. P. et al.
state "Beneficial effects of PRF have been studied
in various procedures, such as facial plastic surgery,
sinus-lift procedure as a sole osteoconductive fill-
ing material, and multiple gingival recessions cases
treated with coronally advanced flap." (as cited in
Ajwani H, 2014, p. 33) (7). Furthermore PRF can be
administered in socket preservation after extraction
of teeth, infrabony defects, implant placement for
adequate osseous regeneration and soft tissue heal-
ing. Several studies exhibit superior wound healing
of oral mucosa and alveolar bone after extraction of
third molars, bone augmentation, various procedures
of implant placement and treatment of infrabony
defects. The autologous fibrin-matrix conduces as a
resorbable membrane and was primarly used in im-
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plantology, but at the present day, PRF is utilized in
many disciplines of dentistry (8). PRF offers distinct
advantages, containing promoting wound healing,
bone growth and maturation, graft stabilization,
wound sealing and hemostasis (9).

MATERIALS AND METHODS

Search strategy

An electronic search was performed in the
database of MEDLINE/PubMed and PubMed Cen-
tral using the following search terms — ("platelet
rich fibrin" or "platelet rich fibrin" and "bone re-
generation" or "platelet rich fibrin" and "healing"
or "platelet rich fibrin" and "augmentation"). The
inclusion criteria were constrained to English lan-
guage articles published during last five years and
included only clinical trials. An additional hand
search on https://scholar.google.lt/ was performed
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and an article from The Saudi Journal of Dental
Research was retrieved and selected for full-text
screening.The search provided 1888 articles. After
filtering according to the inclusion criteria, the
quest delivered 552 articles, of which the abstracts
were screened for meeting the inclusion criteria.In
total, 25 articles were selected for full-text review
according to the inclusion criteria. All 25 clinical
trials were included in the literature review which
accomplished the inclusion criteria (Figure). The
first retrieval was conducted in PubMed electronic
data base in 2016. The last electronic search was
performed in January the 5th, 2017.

Selection criteria
Clinical studies assessing the effect of platelet
rich fibrin in treatment of extraction socket preser-
vation, bone augmentation procedures with implant
placement and infrabony defects were included in
the review. There were no constraints regarding the
number of patients treated and the protocol of PRF
preparation. Articles were selected according to the
following inclusion criteria:
» English language articles
* Published during last five years
* Human studies
* Clinical trials, parallel and split- mouth
study design
* Comparative studies between PRF used
alone or together with
» xenograft and other biomaterials
* Availability of at least one experimental
and/ or control group
* Clinical studies evaluating the application
of PRF in third molar extraction socket,
socket preservation after teeth extractions,
sinus augmentation procedures, peri-im-
plant tissue augmentation, infrabony defects
* Preoperative/ postoperative measurements
and follow- up
Articles were selected according to the conse-
quent exclusion criteria:
» Articles older than five years
» Case series
» Literature reviews
* Animal studies
* Clinical trials of intrabony defects with
furcation involvement
* Clinical trials of PRF application in gingival
recession

Risk of bias in individual studies

The risk of bias was performed at the outcome
level with the Cochrane Collaboration’s tool, but no
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study was excluded for its risks of bias. Five quality
criteria were assessed: 1. Random sequence gen-
eration, 2. Allocation concealment, 3. Blinding of
participants and personnel, 4. Incomplete outcome
data, and 5. Selective reporting. Each of the study
was classified in three different categories: Low risk,
moderate and high risk. Low risk was assessed, if
all criteria were positive or one variable unclear or
absent, moderate if two variables were unclear and/
or absent and high risk if more than two variables
were absent.

RESULTS

Platelet rich fibrin application in third molar
extraction socket: soft tissue and/or bone healing

Three studies were included in this literature
review assessing the efficacy of platelet rich fibrin in
3rd molar extraction sockets preventing local osteitis
(10, 11, 25). In one clinical trial patients underwent
bilateral extraction of mandibular third molars with
one socket receiving platelet rich fibrin and the other
socket leaving empty as control side (10). In the
other study 200 patients underwent bilateral third
molar extractions. 100 patients received PRF into
their extraction sockets, the other 100 patients did
not and served as a control group (11). In all clinical
trials the occurrence of localized osteitis was statisti-
cally significantly less in test groups than in control
groups. In the study from Hoaglin et al. (11) the PRF
group had an incidence of localized osteitis (LO)
in two extraction sites out of 200 in contrast to the
control group where 19 extraction sites out of 200
developed LO. The patients who obtained PRF into
their extraction socket had statistically significantly
less occurrence of localized osteitis with a very low
P value =0.0001 (11). Furthermore, they calculated
the postoperative appointments and minutes to treat
LO for the patients who acquired LO. The patient
who did not receive PRF had average postopera-
tive appointments of 3.8 times and 395 minutes to
manage their LO. In contrast the PRF group had
an average of 2.0 times postoperative appoint-
ments and average of 32 minutes treatment time.
In the split-mouth study of Eshghpour et al. (10)
the frequency of localized osteitis in PRF sites was
significantly lower than non-PRF extraction sites.
The risk development of LO in control sockets was
0.44 (P<0.05). In all other studies of that subsection,
post-operative radiologic and clinical assessments
showed better results in soft tissue healing, trabecu-
lar bone formation and bone density in PRF-groups
than in control groups (1, 6, 12, 13). In the study
from Singh et al. (12) there was a statistical differ-
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ence between the PRF-group and the control group
in soft tissue healing after the 3rd day P=0.022 and
at the 7th day P=0.015. In one study from Yelamali
et al. (20) PRF application was compared to platelet
rich plasma (PRP). The mean values for soft tissue
healing collected one week post-operatively, were
significantly higher in the PRF group compared to
the PRP group. Likewise, the mean values of bone
density which were collected at the end of the fourth
months post-operatively, were significantly higher
for the PRF group as compared to the PRP group
(P=0.000). The data for soft tissue healing were
examined at the end of first week post-operative,
utilizing healing index of Laundry ef al. and the
data for bone regeneration were evidenced by digital
orthopantomogram after four months postoperative.
The images were compared between left and right
extraction side of the same patient on the programm
Adobe Photoshop CS.

Platelet rich fibrin application: post-operative
pain and facial swelling after 3rd molar extraction

Two studies reported a statistically significant
difference in pain reduction in PRF-groups com-
pared to control groups (2, 13). The study from
Kumar et al. (13) showed pain value by visual analog
scale of P=0.017 and swelling P=0.022 which were
lesser in the PRF-group than in the control group. In
the study from Ozgul et al. (4) there was no statisti-
cally significant differences regarding pain among
the groups, but regarding swelling, the control group
exhibited more swelling on 3rd day post-operatively
(P<0.05).

Efficacy of platelet rich fibrin in preservation
of extraction sockets: soft tissue and/or bone
healing

PRF used alone

The study from Anwandter ef al. (14) used
PRF alone with no comparative treatment option.
Clinical data of the buccal and oral bone resorption
were added up and the mean horizontal bone loss
was 1.562+0.07mm. A total horizontal resorption of
1.53mm was reported at the alveolar crest, 1.64 mm,
1.5mm resorption at 2mm and 4mm apical to crest,
respectively. Radiographic data reported during the
fourth months after tooth extraction statistically
significant reduction in socket depth ranged from
4.5+3.0 mm (P=0.0001).

PRF versus non-PRF

The study from Temmerman ef al. (21) reported
a statistically significant difference in the reduction
of total width of the alveolar ridge between the test
and the control group. Likewise, the radiographic
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evaluation reported a significant difference in
the socket fill between test and the control group
(P<0.005). Marenzi et al. (5) reported mean value
post-extraction pain for the test group 3.2+0.3 and
for the control group 4.1+£0.6 (P=0.0001). Modified
Healing Index after seven days showed; test group:
4.840.6 and control: 5.1+0.9 which had a statistical
significant difference at day three and seven between
both groups.

PRF versus p-TCP-CI

Das et al. (15) compared PRF to beta-tri-calci-
um phosphate (B-TCP-Cl) with collagen in socket
preservation (15). Intergroup comparison of clini-
cal parameters between group I (PRF) and group
IT (B-TCP-CI) reported a decrease in mid-buccal
crestal height in group I (PRF) and buccolingual/
palatal width of both groups. Furthermore, there
was an increase for all other parameters in group
I (PRF) as well as in group II (B-TCP-Cl). If com-
pared to measurements at baseline. The reduction
for all clinical parameters in group II (B-TCP-Cl)
was higher if compared to PRF group with a statis-
tical significant difference (P<0.05). Histological
analysis of the PRF-group bone sections stained
with hematoxylin and eosin (H and E) showed well-
formed mature bone and as well cancellous bone.
Besides, they reported that bony trabeculae were
well formed with proper medullary spaces which
were filled with fatty tissue. As well, there were no
signs of inflammation.

Efficacy of platelet rich fibrin in sinus
augmentation procedures

All studies used PRF in combination with
xenograft (mostly from Bio-Oss®) and compared
it to xenograft used alone in sinus augmentation
procedure. One study had an exception, which com-
pared the PRF membrane with a collagen membrane
(from Bio-Gide®) to cover lateral osteotomy site
in maxillary sinus augmentation (22). There was
no statistical significant difference between the test
and the control groups in all studies. The study from
Gassling et al. (22) reported that the bone quality
and mean vital bone formation was almost equal in
test and control group after five months. The study
from Tatullo ef al. (23) reported in the histological
analysis that after 106 days the PRF group produced
vascularized tissue which achieved primary stability
of implants. The study from Zhang et al. (24) re-
ported that the percentage of new bone formation in
the PRF group was 1.4 times higher than that of the
control group. However, the percentage of residual
bone substitute in the control group was 1.5 times
higher than that of the test group.
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Efficacy of platelet rich fibrin in augmenta-
tion procedures of soft/hard tissues associated
with implants

Two studies compared the influence of augment-
ing soft tissue with PRF application versus non-PRF
on crestal bone and soft tissue around implants (17,
18). The study from Boora et al. (18) reported that in
the third months all implants were osseointegrated and
lesser changes in mean marginal bone were observed in
the PRF group compared to the non-PRF group. There
was no statistical significant difference regarding prob-
ing depth or bleeding on probing between both groups.

The retrospective, observational study from
Marelli et al. (19) reported complete coverage of all
dental implants with newly formed soft tissue which
varied from one millimeter till three. Likewise, corti-
cal bone adaptation after 30 months post-operative
ranged from 0.4 mm till 1.7 mm. Hehn et al. (17)
reported that a soft tissue augmentation with PRF
leads to a significant tissue loss. In the test group, the
crestal tissue thickness reduced from 2.20+0.48 mm
when compared to control group which showed
higher stability with 2.644+0.48 mm.

Efficacy of platelet rich fibrin in treatment
of infrabony periodontal defects

Two randomized controlled trials evaluated the
efficacy of PRF together with an open flap debride-
ment versus an open flap debridement alone in treat-
ment of infrabony defects (3, 7). In both split-mouth
trials, there was a statistical significant difference in
the radiographic defect fill between both groups, with
better results for the PRF group. Ajwani et al. (7)
reported statistical significant changes in mean defect
fill (cemento-enamel junction to the base of the defect
(BOD) and alveolar crest to BOD) with P=0.003.
Furthermore, the study from Joseph et al. (3) reported
statistical significant improvements in the PRF group
compared to the control group in probing depth, clini-
cal attachment level and radiographic infrabony depth
of defect (P<0.001). There was no statistical significant
difference between the PRF and the control groups in
the randomized controlled trials, which one of them
compared effectiveness of PRF and freeze-dried- bone
allograft (9) and the other study PRF with autogenous
bone graft (8) in treatment of infrabony defects. Be-
sides, intragroup comparison showed in both groups
statistical significant improvements in pocket depth
reduction and clinical attachments level.

RISK OF BIAS ACROSS STUDIES
Randomization was revered by all included

studies except seven studies, which did not mention
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or utilize random sequence generation (2, 11, 12, 14,
16, 19, 20). Most of the included studies did not
report or utilize allocation concealment except five
trials (3, 9, 10, 21, 17). Blinding of participants and
personnel was ensured in six studies (3, 4, 7, 9, 10,
21) while in the rest of the studies it was either not
mentioned or absent. Blinding of outcome assess-
ment was reported in twelve studies (1, 3, 4, 6-8,
10, 13, 16, 22, 24) and in the rest of the studies it
was not mentioned or absent. Incomplete data was
present in only two studies (10, 14). Overall, seven
studies revealed low risk of bias (3, 4, 7, 9, 10, 17,
21), seven studies had moderate risk of bias (1, 6,
8,13, 22,23, 27) and the rest had high risk of bias
(2,5,11, 12, 14, 15, 18*20, 24).

DISCUSSION

Platelet rich fibrin can be utilized in 3rd molar
extraction sockets to preserve alveolar ridge and
promotes healing of soft tissue of the oral mucosa.
Most studies which evaluated the efficacy of PRF in
application of 3rd molar extraction sockets revealed
a better healing outcome in PRF groups which were
filled as a sole grafting material into the extraction
socket. Girish Rao et al. state that the PRF group
has a definite improvement in the regeneration of
bone after third extraction socket as compared to
the control group. Though, there was no statistically
significant difference between both groups in the
mean pixels during the study from Rao et al. (1). The
study from Hoaglin et al. (11) and Eshghpour et al.
(10) reported that the occurrence of LO was statis-
tical significant less in PRF-groups than in control
groups. The other studies of that subsection reported
better results in soft tissue healing, trabecular bone
formation and bone density in PRF-groups when
compared to control groups (1, 6, 12, 13, 20). Two
studies showed statistically significant higher values
for the PRF- group of soft tissue healing after one
week postoperative and bone density after three and
four months, respectively (12). PRF has significantly
superior results in promoting soft tissue healing and
as well quicker bone regeneration after 3rd molar
extraction, when it is compared with PRP. One main
reason could be the simpler preparation protocol
of PRF compared to PRP and capability of PRF to
release certain growth factors in a "controlled way"
(as cited in Yelamali T, 2014, p. 410) However,
the overall period of the study from Yelamali ef
al. was only four months and osseous regeneration
was only measured indirectly over computer aided
software (Adobe Photoshop CS) (20). Three studies
evaluated the efficacy of PRF in pain reduction of
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mandibular 3rd molar extraction sockets (2, 4, 13).
Two of these studies revealed a statistically signifi-
cant reduction of pain after one day postoperative
in PRF sites compared to control sites (2, 13). There
was no statistically significant difference between
in postoperative swelling among all techniques
utilized (2). The other study from Ozgul et al. (4)
reported no statistical significant difference among
test and control groups regarding postoperative
pain. Limitations in the study from Ozgul et al.;
patients underwent bilaterally extractions at the
same appointment, thus the results of pain might
have been influenced by the control side. Likewise,
a three-dimensional scanner would have given supe-
rior and more accurate results in the measurements
of the facial swelling (4). Furthermore, the study
from Uyanic et al. (2) reported reduced number of
analgesics taken, when piezosurgery was utilized
additionally with PRF.

Four studies evaluated the efficacy of PRF at
different extraction sockets to preserve alveolar
bone, socket fill and establish adequate healing pro-
cess (5, 14, 15, 21). In the study from Temmerman
et al. (21), they reported a statistically significant
difference in reduction of the total width of alveo-
lar ridge and socket fill between the test and the
control group (P<0.005). In the study from Das
et al. (15), when PRF was compared to beta-tri-
calcium phosphate to preserve extraction sockets,
both materials showed similar results at clinical and
radiographic outcome measurements. Furthermore,
the study from Marenzi et al. (5) reported statisti-
cally significant reduction of pain and higher values
for healing index in the PRF-group when compared
with the control group. However, Marenzi et al.
claim that their study does not show the real benefit
and strength of PRF because it is more helpful in
complex cases when there are intrabony defects and
bone regeneration is hard to achieve (5). L-PRF
has a positive outcome in diminishing dimensional
changes if compared to the natural healing process,
because of its growth factors and angiogenic prop-
erties (14). Every clinical trial has its limitations
and the main drawback is that the the anatomy of
the extraction socket may vary in width and height,
densities of osseous plates, presence of fenestrations
and dehiscence, periodontal biotype and the location
of the socket (mandible or maxilla). Because of all
those varieties it is difficult to measure the benifit
of the graft material in the limitation of resorption
of the bone (14, 15). Some studies have the lack of
histological confirmation of bone preservation, thus
low number of participants (5, 14, 15, 21).

PRF in combination with xenograft was com-
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pared to xenograft alone utilized in sinus augmenta-
tions in three studies (16, 23, 24). The other study
from Gassling et al. (22) compared PRF membrane
with collagen membrane (Bio-Gide®) in coverage
of lateral window osteotomy in sinus augmentation
procedure. All the studies associated with sinus
augmentation showed no statistically significant dif-
ference between test and control groups in clinical,
radiographic (new bone formation), histological,
and histomorphometric outcome measurements. The
study from Zhang et al. (24) showed that PRF in
combination with Bio-Oss has no significant effect
on new bone formation, as well as the graft volume
after six months postoperative. Overall the study
from Zhang et al. revealed neither benefits nor draw-
backs when PRF is combined with Bio-Oss (24).
Besides, the study from Tatullo ef al. (23) revealed
in their histological analysis after 106 days in the
PRF group a formation of lamellar bone tissue with
an interposed stroma which was highly vascularized.
That means primary stability of endosseous implants
can be achieved earlier but Tatullo et al. (23) claims
that the functional loading can still not be assessed
after 106 days postoperative.

Three studies evaluated the efficacy of platelet
rich fibrin in augmentation procedures of soft tis-
sue associated with implants (17-19). In all studies
all implants remained osseointegrated after three
months postoperative (Boora et al., Marelli et al.)
(18, 19) and six months postoperative (Hehn ef al.)
(17). One single case of implant failure occurred
because of bacterial peri-implantitis due to not
adequate oral hygiene of the patient (19). Hehn et
al. (17) reported better results of the control group
compared to the PRF-group in soft tissue loss and
higher values in crestal mucosa. Hehn et al. (17)
suggest that soft tissue augmentation with PRF uti-
lizing a split-thickness flap technique is not advised
to alter thin gingiva types. Additionally, Hehn et
al. (17) claim that a tissue flap requires a sufficient
nutrition of blood with 0.8-1.2 mm of full thickness
mucoperiosteal flap. And in split-thickness flaps
in combination with PRF the nutrition of the flap
is poor, resulting in lesser formation of soft tissue
thickness (17). In the study from Boora et al. (18),
the surgeons performed operations with a full mu-
coperiosteal flap and overall, mean marginal bone
changes after three months were lesser in the PRF
group compared to the control group (measured with
intraoral periapical radiographis). The administra-
tion of PRF during implant placement has a positive,
stimulating effect on bone formation in cases for
single staged implant with immediate provisionali-
zation in maxillary anterior zone (18).
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Two studies compared the efficacy of PRF to-
gether with an open flap debridement to an open flap
debridement alone in treatment of infrabony defects
(3, 7). Both studies showed statistical significant
decrease in post-operative pain, probing depth,
gain in clinical attachment level and radiographic
bone fill when intergroup and intragroup compari-
son was analyzed, all in favor for the PRF-groups
(3, 7). Overall, PRF in combination with open flap
debridement results in a significant enhancement in
radiographic and clinical values after nine months
postoperative (7). Furthermore, Joseph ef al. point
out that the patients could not be blinded to the
procedures they underwent, so a Hawthorne effect
could have occurred, biased the results of their study
(3). The other two studies compared either PRF with
autogenous bone graft (8) or PRF with DFDBA (9) in
treatment of infrabony defects. Both studies reported
statistically significant decrease in probing depth,
gain in clinical and relative attachment level when
intragroup comparison was analyzed, but however,
no statistical significant difference was observed
between PRF groups and other graft material which
augmented the defects. Furthermore, in the study
from Mathur et al. (8) defect fill and defect resolu-
tion of treated infrabony defects was not statistically
significant different between the PRF group and
the autogenous bone graft group (P>0.05). Overall,
PRF-groups showed more superior outcome results
when compared with non-PRF groups and similar
outcome results between groups when DFDA or
autogenous bone graft was utilized.

CONCLUSION

1. Most of the included studies showed supe-
rior outcome results in PRF-groups over
non-PRF groups at extraction sockets,
peri-implant augmentations and infrabony
defects treatment.

2. According to some literature it is not recom-
mended to utilize PRF in combination with
a split-thickness flap in soft tissue augmen-
tation associated with implants, rather with
a full mucoperiosteal flap.

3. PRF can be administered in different ap-
plications in oral surgery and can promote
adequate soft tissue healing and bone re-
generation.

4. PREF is an autologous biomaterial which has
low cost and does not need administration
of any additives.

5. Further studies with a larger sample size and
longer follow up duration are necessary to
facilitate more substantial evidence of the
efficacy of PRF in promotion of soft and
hard tissue healing.

6. Additional studies are necessary to assem-
ble synergestic effect of PRF adjunct with
different grafts.
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