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ROLE OF PLATELET-RICH FIBRIN (PRF) IN NON-SURGICAL 
MANAGEMENT OF PERIODONTAL POCKETS
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ABSTRACT

Objective: The present study was performed to evaluate clinically the effect of iPRF in non-surgical treatment of 
periodontal pockets. Subjects and method: Fourteen patients with moderate periodontitis received scaling, root planning (SRP) 
and oral hygiene regimen. Treatment was received based on split mouth technique, in which each patient were have one side 
that was treated with SRP only (control group) and the other side was treated with SRP and PRF application (iPRF group).  
Results: Both therapeutic modalities could result in statistically significant improvement of all explored clinical parameters. 
Control and iPRF groups showed a statistically significant decrease in mean PD and CAL measurements at 1 months followed 
by an increase at 3 months which was accompanied by an increase in PI and GI then a statistically non-significant change at PD 
and CAL after 6 months despite the decrease in PI and GI. Conclusions: Injection of iPRF with SRP may have a positive effect, 
comparable clinically to SRP alone, in minimizing PD and CAL of periodontal pockets.
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INTRODUCTION 

Periodontal diseases are inflammatory disor-
ders elicited by a complex of bacterial species that 
interact with host tissues and cells causing the re-
lease of inflammatory cytokines, chemokines, and 
mediators. Some of these mediators may aid in the 
destruction of the tissues surrounding the teeth, in-
cluding the tooth supporting tissues, periodontal lig-
ament, and alveolar bone. The trigger for the initia-
tion of disease is the presence of complex microbial 
biofilms that colonize the sulcular regions between 
the tooth surface and the gingival margin through 
specific adherence interactions and accumulation 

due to architectural changes in the sulcus (i.e., at-
tachment loss and pocket formation)(1).

The main initiating factor of periodontal disease 
is bacterial plaque, which induces progressive 
tissue damage. In the presence of susceptibility 
to periodontal disease due to systemic conditions, 
the role of bacterial plaque is debated. It has been 
considered that periodontal disease cannot be 
induced without the presence of plaque and suggest 
that a systemic predisposition simply accelerates 
the destruction caused by bacterial agents(2). 
Acquired and genetic factors influence progression 
and clinical characteristics of the plaque-induced 
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inflammatory periodontal diseases and can modify 
susceptibility to infection (3).

Periodontal regeneration is a multifactorial pro-
cess that involves a coordinated sequence of physi-
ologic processes including as cell adhesion, migra-
tion, proliferation, and differentiation. Furthermore, 
periodontal wound repair necessitates interactions 
among epithelial cells, gingival fibroblasts, peri-
odontal ligament cells, and osteoblasts. Through 
molecular signals mediated mostly by cytokines 
and growth factors, the disruption of vasculature 
during wound healing causes fibrin formation, 
platelet aggregation, and the release of numerous 
growth factors into tissues from platelets. The pres-
ence of growth factors and cytokines in platelets has 
been shown to play a function in inflammation and 
wound healing. Platelets also release fibrin, fibro-
nectin, and vitronectin, which serve as a connective 
tissue matrix and cell adhesion molecules, allowing 
for more effective cell movement (4).

The hemostasis phase starts immediately after 
an injury and overlaps with the inflammatory phase 
of healing. The inflammatory phase should only 
last a few days, in which the complement system 
is activated. Complements are chemotactic factors 
that attract other leukocytes within 24-48 hours 
after the injury. One of these cells is the neutrophil 
that do phagocytosis. Monocytes and lymphocytes 
enter which become macrophages. These cells 
remove remaining dead and damaged tissues, also 
they make more TGF-beta, PDGF, Tumor necrosis 
factor-alpha (TNF-a) and also cytokines like Il-6, 
Il-1. All of these growth factors and cytokines from 
macrophages act to cause the fibroblasts to grow. 
Then conversion happen from the inflammatory 
phase to the proliferative phase (5,14).  

The proliferation phase is the actual construction 
phase where the connective tissue is made whole 
again. The fibrin and fibrin matrix form a scaffold 
for the granulation tissue that will be converted to 
the actual tissue needed like ligaments and bone. 
The fibrin is replaced by collagen on day 2 or 3 

after the injury or surgery. More growth factors are 
released for this process to happen like: vascular 
endothelial growth factor-A (VEGF-A), fibroblast 
growth factor 2 (FGF-2), PDGF, TGF-beta. These 
growth factors also stimulate fibroblasts to make 
more growth factors that start the process of tissue 
regeneration (6,14). 

Wound remodeling is the last phase of heal-
ing and its success relies heavily on how well the 
other three phases of healing went. It usually starts 
at week 2 or 3. As the I-PRF steadily released for 
almost 10 -14 day(7), so it has an enhancing role in 
the beginning of this phase too. In this phase the tis-
sue matures, weaker collagen type III is replaced by 
stronger collagen type I. The organization process 
is regulated by the fibroblasts that secrete proteo-
lytic enzymes that degrades the collagen matrix of 
the wound bed and allows for the realignment of 
that collagen into organized networks. The key to 
real regeneration is the remodeling and re-organi-
zation of the extracellular matrix of the damaged 
tissue(8,14-16).

Using platelets as therapeutic tools is a new 
approach to improve tissue repair particularly in 
periodontal wound healing. Choukroun et al(9) have 
described platelet-rich fibrin (PRF) as a second-
generation platelet concentrate which contains 
platelets and growth factors in the form of fibrin 
membranes prepared from the patient’s own 
blood without any anticoagulant or other artificial 
biochemical modifications. Injectable platelet-
rich fibrin (I-PRF) is a second generation, fully 
autologous, blood-derived biomaterial having 
three-dimensional fibrin meshwork, like that of a 
PRF clot, while retaining the fluid nature, just like 
platelet-rich plasma (PRP). Along with platelets 
and its growth factors, I-PRF predominantly has 
collagen type-1, lymphocytes along with its growth 
factors. Preparation of I-PRF is simple and requires 
minimal instrumentation and materials, making it a 
cost-effective product (10). 

The aim of the present study was to clarify the role 
of I-PRF in non-surgical treatment of periodontitis.
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SUBJECTS AND METHOD

This study had started on 14 patients within the 
age range between 30 to 45 years old. The selected 
patients will have moderate periodontitis with 
periodontal pocket depth ranging from 4 to 6 mm 
in depth. They were selected from the Outpatient 
Clinics of the Department of Oral Medicine, 
Periodontology, Diagnosis and Oral Radiology, 
Faculty of Dental Medicine (Boys, Cairo) Al-Azhar 
University code no. 122018. All procedures were 
told to the patients and signed written consent   were 
requested form them.

Inclusion criteria: Patients having moderate 
periodontitis according to criteria of Armitage (11), 
also should be free from any systemic diseases.

Exclusion criteria: Medically compromised 
patients, patients have class II cavities in the tooth 
that the pocket is related to and smoking patients. 

Patients grouping: Treatment was received 
based on split mouth technique, in which each 
patient were have one side that was treated with SRP 
only (control group) and the other side was treated 
with SRP and PRF application (I-PRF group).

Patient preparation: All patients were submitted 
to supragingival and subgingival scaling and root 
planning (SRP) at the start visit of treatment.

I- PRF preparation:

For preparation of injectable platelet-Rich Fibrin 
we need a blood sample with no anticoagulant in 
a 10ml glass or glass-coated plastic tube, then 
centrifuged using (80-1) Chinese centrifuge at  
700 rpm for 3 minutes.

Procedures & application of I-PRF: I-PRF is 
formed in a liquid form at the upper part of the tube 
then drawn out using an insulin syringe then injected 
to fill the pockets under treatment, then periodontal 
pack (periopack) was used to cover the area to keep 
the I-PRF in place and allow healing. 

Clinical measurements: Pocket Depth (PD), 
Clinical Attachment Level (CAL), Plaque Index(12) 

(PI), and Gingival Index(13) (GI) were recorded at 
the baseline, one month, three months and after six 
months using graduated periodontal probe.

Pocket Depth was measured as the distance 
in millimeters from the base of the pocket to the 
gingival margin.

Clinical attachment level was measured as the 
distance from the base of the pocket to the cemento-
enamel junction (CEJ), which is a more accurate 
measurement as it depends on fixed point.

PI and GI scores was recorded each time to 
assess the oral hygiene pledge of the patient.

Clinical procedures

First measurement was taken post SRP and pre 
injection of I-PRF at the pocket showing PD of 
5.5 mm and CAL 4 mm as in (Fig. 1a) then blood 
sample was taken from the patient and centrifuged at 
700 RPM at 3min. then I-PRF was drawn out using 
an insulin syringe then injected in the pocket then 
periopack was used to cover the whole tooth and the 
neighboring teeth to protect the I-PRF from being 
washed out by saliva, after one week periopack was 
removed, after one month second measurement was 
taken showing PD of 5 mm and CAL 2.5 mm which 
means  (Fig. 1b), third measurement was taken after 
three months post injection showing PD of 5mm 
and CAL 3.5 mm which means a 1mm relapse (Fig. 
1c) (Note the bad hygiene causing bleeding), the 
fourth measurement was taken after six months post 
injection showing PD of 5.5 mm and CAL 3.5 mm 
which shows stable level with little improvement of 
0.5 mm from the pre-injection measurement (Fig. 1d)

After SRP first measurement was taken at the 
control site showing PD of 6 mm and CAL of 4 mm 
(fig. 2a), second measurement taken after 1 month 
at the control site showing PD of 5 mm and CAL of 
3.5 (fig. 2b) then third measurement taken after 3 
months at the control site showing PD of 5 mm and 
CAL of 4 mm with a 0.5 mm relapse at the CAL 
(fig. 2c), fourth measurement taken after six months 
at the control site showing PD of 5 mm and CAL of 
4 mm (fig. 2d).
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RESULTS

Clinical findings (Table 1):

Comparison between the two studied groups ac-
cording to PD

Preoperative, 1, 3, and 6 months: there was 
a statistically non-significant difference in mean 
PD in the two groups (p=0.661, 0.805, 0.696, and 
0.325 respectively). Change from pre to 1, 3, and 
6 months: there was a statistically non-significant 
difference in mean PD in the two groups (p=0.605, 
0.605, and 0.190 respectively).

Comparison between the two studied groups ac-
cording to CAL

At 1 months: there was a statistically a significant 
difference in mean CAL in the two groups 
(p=0.011*). I-PRF group showed a lower CAL than 

control group. Preoperative, 3, and 6 months: there 
was a statistically non-significant difference in 
mean CAL in the two groups (p=0.058, 0.545, and 
0.891 respectively). Change from pre to 1, 3, and 
6 months: there was a statistically non-significant 
difference in mean CAL in the two groups (p=0.436, 
0.297, and 0.258 respectively).

TABLE (1) Comparison between the two studied 
groups according to PD and CAL

Control I-PRF Test of Sig. p

PD (mm)

Pre 5.17 ± 0.83 5.33 ± 0.75 t=0.447 0.661

1 month 3.83 ± 0.83 3.72 ± 1.03 t=0.251 0.805

3 months 4.17 ± 0.75 4.39 ± 1.50 t=0.399 0.696

6 months 4.22 ± 0.67 4.83 ± 1.68 t=1.016 0.325

FIG (1) Measurements at the injection side, a)first measurement PD of 5.5 mm and CAL 4 mm, b)after one month measurement 
PD of 5 mm and CAL 2.5 mm, c)after three months PD of 5 mm and CAL 3.5mm, d)after six months PD of 5.5mm and 
CAL 3.5 mm

FIG (2) Measurements at the control side, a)first measurement PD of 6 mm and CAL 4 mm, b) after one month measurement PD of 
5mm and CAL 3.5 mm, c) after three months PD of 5mm and CAL 4mm, d)after six months PD of 5 mm and CAL 4 mm.
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Control I-PRF Test of Sig. p

Change from pre to

1 month 1.33 ± 0.94 1.61 ± 0.74 U=34.5 0.605

3 months 1.0 ±0.94 0.94 ± 1.47 U=35.0 0.605

6 months 0.94 ± 0.68 0.50 ± 1.56 U=25.0 0.190

CAL (mm)

Pre 5.89 ± 0.60 4.94 ± 1.21 t=2.097 0.058

1 month 4.50 ± 0.75 3.39 ± 0.89 t=2.857* 0.011*

3 months 4.11 ± 0.96 3.78 ± 1.30 t=0.618 0.545

6 months 4.67 ± 0.66 4.61 ± 0.99 t=0.140 0.891

Change from pre to

1 month 1.39 ± 0.55 1.56 ± 0.58 U=31.0 0.436

3 months 1.78 ± 0.94 1.17 ± 1.60 U=28.50 0.297

6 months 1.22 ± 0.79 0.33 ± 1.44 U=27.0 0.258

Data was expressed using Mean ± SD.
t: Student t-test	       U: Mann Whitney test
p: p value for comparing between the two studied groups

DISCUSSION

Periodontal regeneration is used to refer to the 
complete replacement of damaged tissue with new 
fully functional tissue.it involves a coordinated 
sequence of physiologic processes including 
as cell adhesion, migration, proliferation, and 
differentiation. Furthermore, periodontal wound 
healing necessitates interactions among epithelial 
cells, gingival fibroblasts, periodontal ligament 
cells, and osteoblasts(4). Platelets are magical 
fragments of cells in the blood stream with awesome 
healing capacity the platelets in a clot secrete 
growth factors that are integral to the next steps in 
healing. they release Transforming growth factor 
Alpha (TGF-alpha), Transforming growth factor 
Beta (TGF-beta), Insulin growth factor (IGF), 
Platelet derived growth factor (PDGF), Interleukin-1 
(IL-1). PDGF recruits fibroblasts so collagen begins 
to be deposited beginning the healing process(14).

Dohan et al.(15) shows that IPRF contains more 
GFs than PRF, which is six to seven times more 
loaded with GFs than PRP. In addition, those 
GFs are released steadily within 12-14 days. This 
process is enabled due to the fact that after a short 
period of time, approximately 15 minutes, I-PRF is 
transformed into a matrix scaffold (16). This scaffold 
was proved to have a direct impact on the ability of 
human gingival fibroblasts to migrate, proliferate, 
release additional GFs and periodontal ligament 
cell growth, as well as to increase the differentiation 
of osteoblasts(17). By preventing the down-growth 
of junctional epithelium to the root surfaces and 
suppressing its interference between the root and 
soft tissue, a new attachment on root surfaces 
can be formed. Furthermore, antimicrobial and 
anti-inflammatory effects of PRF have also been 
described (18).

The obtained results demonstrated that 
Preoperative, 1, 3, and 6 months: there was a 
statistically non-significant difference in mean PI, 
GI and PD in the two groups. Both therapeutic 
modalities could result in statistically significant 
improvement of all explored clinical parameters. 
Control and I-PRF groups showed a statistically 
significant decrease in mean PI and GI measurements 
at 1 months followed by non-significant increase 
at 3 months and a statistically significant decrease 
again after 6 months. The positive clinical outcomes 
of the control group after three months correspond 
with the previous findings concerning clinical 
efficacy of SRP in treatment of Periodontitis. This 
indicates that in subjects with Periodontitis, SRP 
was successful in reducing PD and improving 
CAL(19).

Vučković et al.(20) investigated whether there 
are differences in therapeutic effect between initial 
treatments of chronic periodontitis [scaling and root 
planning (SRP)] alone and SRP in conjunction with 
injectable platelet-rich fibrin (I-PRF) application, 
comparing clinical parameters after three months. 
Compared to baseline, both treatment modalities 
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demonstrated an improvement in investigated 
clinical parameters. Initial periodontal therapy 
in conjunction with injectable platelet-rich fibrin 
proved to display significant improvement in all 
clinical parameters compared to initial periodontal 
therapy alone.

In agreement with our results, Albonni et al. (21), 
clarified the clinical efficacy of using I-PRF as an 
adjunctive sub gingival irrigation to scaling and 
root planing (SRP) in the treatment of periodontitis. 
Statistically significant decreases in PI, PD, CAL 
for test and control groups between pretreatment 
and 3 months post treatment were noted in both test 
and control groups. For inter-group comparisons, 
there was no statistically significant difference in 
all clinical indices. In this study, both groups were 
clinically effective as nonsurgical periodontal treat-
ments, without any clinical benefits of using I-PRF.

The reduction matches the previous systematic 
reviews on SRP with different adjuncts, showing 
that a one-month therapy leads to the CAL value 
was 1.56 mm. Our results representing better 
outcome compared to the control group with only 
1.39 mm reduction. CAL gain during SRP with 
I-PRF was far higher when compared to SRP alone. 
The greater clinical value of CAL gain may be 
due to more rapid wound healing, less short-term 
gingival inflammation, and sustained reduction of 
perio-pathogenic bacteria[22]. 

In summary in the current study, I-PRF contains 
more GFs, that are released steadily within 10-14 
days only and the results can be attributed to the 
short periods of I- PRF. since it has number of short 
time growth factors which are responsible for tissue 
regeneration and non-sustained reduction of perio-
pathogenic bacteria.

CONCLUSION

Within limits of our study, injection of I-PRF 
after SRP has a positive clinical effect compared to 
SRP alone in decreasing PD and CAL.
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