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Plasma rich in growth factors (PRGF)
in non-surgical periodontal therapy:
a randomized clinical trial

Abstract: The aim of this split mouth, double blinded, randomized
clinical trial was to evaluate the clinical efficacy of use of Plasma rich in
growth factors (PRGF) as an adjunct to scaling and root planing (SRP)
in the treatment of periodontal pockets. Twenty six patients (15 males,
11 females) diagnosed with generalized periodontitis with Pocket
Depth > 5mm and plaque index score < 1.5, were randomly allocated
by using computer generated random sequence, into two groups, one
treated with intra-pocket application of PRGF adjunct to SRP and other
with SRP alone. The clinical outcomes like pocket depth (PD), relative
attachment level (RAL) and sulcus bleeding index (SBI) were assessed
at baseline, 3 months and 6 months. Twenty two patients (44 sites) were
analyzed at the end of 6 month follow-up, using SPSS 20.0v software.
There was a significant statistical difference observed between both the
groups favouring SRP +PRGF group in terms of PD (p = 0.007) and RAL
(p = 0.021) at the end of 6 month follow-up. Also there was a statistical
significant difference (< 0.001) at all time points compared to baseline,
for all parameters in intra-group comparison. Moreover, the sites with
PD>4mm necessitating further treatment after 6-month follow-up were
significantly lesser for SRP+PRGF group. The use of PRGF technology
in non-surgical periodontal therapy, by single intra-pocket application
in to periodontal pockets as an adjunct to SRP, in chronic periodontitis
patients, was found to be effective in reduction of pocket depth and
gain in clinical attachment level.

Keywords: Blood Platelets; Regeneration; Wound Healing,.

Introduction

Periodontal disease is an inflammatory destruction of the supporting
structures of teeth caused by pathogenic bacteria leading to loss of epithelial
attachment.! Treatment of periodontal disease always begins with the
reduction of periodontal pockets and elimination of the inflammation. The
primary goal of periodontal therapy is to eliminate microbial plaque and
calculus and allow the periodontal tissues to heal.? Proper debridement
of plaque and calculus from the periodontal pockets can be achieved
by the use of non-surgical approaches such as scaling and root planing
(SRP). Once this is accomplished, surgical part of the treatment could be
initiated when indicated.?

Braz. Oral Res. 2020;34:e034 1


https://orcid.org/0000-0002-0198-748X
https://orcid.org/0000-0001-9665-7522
https://orcid.org/0000-0002-3322-1454
https://orcid.org/0000-0002-7089-3620
https://orcid.org/0000-0002-5648-4281
https://orcid.org/0000-0001-7832-3406
https://orcid.org/0000-0002-8775-0589
https://orcid.org/0000-0002-5230-9590
https://orcid.org/0000-0003-4285-3514
https://orcid.org/0000-0001-7144-0984

B Plasma rich in growth factors (PRGF) in non-surgical periodontal therapy: a randomized clinical trial

Non-surgical periodontal treatment (NSPT) such
as SRP aids in improvement and maintenance of the
periodontal health with a conservative approach.
Various studies have illustrated the efficacy of
SRP in maintenance of healthy periodontium.*?
However, deep periodontal pockets are a deterrent
to effectiveness of the NSPT due to incomplete
debridement in inaccessible deep pocket areas.®

Over the years, NSPT has been carried out by a
wide array of adjuncts with SRP for effective treatment
and maintenance of periodontal health in such deep
periodontal pockets. Local drug delivery systems like
use of antimicrobials, essential oils, anti-oxidants
and plant extracts have been used as an adjunct to
SRP in treatment of these periodontal pockets with
varying success.”82101

Polypeptide growth factors such as platelet derived
growth factor (PDGF), vascular endothelial growth
factor (VEGF), insulin-like growth factor (IGF) and
transforming growth factor (TGF) improved the
clinical and radiological outcome, especially in
surgical treatment of periodontal intrabony defects.'>"*
Since they have been known to promote wound
healing and epithelisation, they may also aid in early
resolution of chronic inflammatory lesions such as
periodontal pockets and prove beneficial in non-
surgical periodontal therapy as well.”*

Autologous platelet concentrates (APCs) are
gaining popularity in many clinical scenarios, as
it acts as a reservoir for an array of growth factors
including PDGF, VEGF, TGF, IGF etc.">'%” The
contribution of platelets to soft tissue and hard tissue
regeneration is based on various growth factors
stored in the alpha granules and their release upon
physiologic activation.

Plasma rich in growth factors (PRGF) is an
autologous platelet concentrate which delivers an
array of polypeptide growth factors promoting
soft tissue and bone regeneration.’® The healing of
periodontal pocket pertains to gain in attachment of
gingival epithelium on the root surface by cellular
proliferation and differentiation. Growth factors
released from PRGF promote these biologic processes
like proliferation, migration and differentiation at the
cellular level.”” PRGF is a second generation system,
similar to that of platelet rich plasma (PRP), used
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for obtaining platelets and plasma proteins and has
unique advantages as it needs less venous blood, is
more convenient, less time consuming, safe, easy to
use and induces faster healing.

However, the clinical effects and benefits of
the use of PRGF in periodontal healing is poorly
understood and not well investigated. Furthermore,
to our knowledge no clinical studies are reported till
date that investigates the efficacy of PRGF in NSPT.
Therefore, the aim of this randomized clinical trial
was to investigate the clinical efficacy of use of PRGF
as an adjunct to SRP in terms of gain in attachment
level and pocket depth reduction in the treatment of
periodontal pockets.

Methodology

Study population

Twenty-six patients (15 males, 11 females), with
an age range of 30-50 years (mean age of 35.8 +
12.7), suffering from Generalized periodontitis with
stage III & Grade A or B with no risk factor and
currently unstable periodontal status (PPD>5mm
and presence of bleeding on probing), based on the
latest AAP classification criteria, 2017 #* were recruited
for this double blinded randomized, split-mouth,
clinical trial with follow-up of 6 months. The study
was conducted between January 2018 to April
2019, with the patients reporting to the out-patient
Department of Periodontics, Institute of Dental
Sciences, Bhubaneswar, India. The study was designed
to follow the principles of the Declaration of Helsinki
of 1975, as revised in 2008. The ethical approval
was obtained from Institutional Ethical Committee
of Siksha O Anusandhan University. All patients
were detailed about the protocol, study benefits
and its risk along with treatment procedures before
commencement of the trial and an informed written
consent was taken.

Patients presenting with two contra-lateral sites
with probing depth =5 mm associated with premolar
and molar teeth with no furcation involvement,
full mouth plaque index score < 1.5 2> having no
systemic disease or debilitating conditions, or use of
any medications which could affect the outcome of
periodontal therapy, with no history of any periodontal
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therapy within past 6 months were included. Pregnant
and lactating mothers, smokers smoking >10 cigarettes
per day and patients with blood disorders or platelet
count less than 50000 cells/ul were excluded from
the study.

Randomisation, blinding and allocation

All the patients were subjected to randomization
of test (PRGF + SRP) and control (SRP alone) sites by
using computer generated random sequence. The
test site received single intra-pocket application of
PRGF following thorough SRP, while the control
site received SRP alone. This trial was designed as
double blinded randomized clinical trial, where
both the investigator and assessor were blinded.
The allocation of the treatment protocol for the
patient in respective group was written in a sealed
envelope and was opened after administering SRP
for all patients. A single clinician (SP) performed
SRP for all the patients. A single session of SRP was
carried out using ultrasonic scaler (Acteon Satelac
P5 Booster scaler,Acteon, Germany, EU) during the
entire follow-up period of 6 months.

Preparation and delivery of PRGF

PRGF was prepared according to below mentioned
protocol.’® Nine millilitres of blood were drawn
from each patient into vacutainers containing 10%
trisodium citrate. The vacutainers were centrifuged
(BTI-Endoret System IV Centrifuge, Biotechnology
Institute, Vitoria, Spain) to separate the blood into
its 3 layers: red blood cells (RBCs),sediment at the

) & 1
' PPGF Fraction 1 (F1)

- - Fraction 2 (F2)

—> Leukocytes

bottom of the test-tube; PRGF in the middle of the
test-tube just above the buffy coat layer; and plasma
poor in growth factors (PPGF) at the top of the test-
tube (Figure 1). The top fraction containing PPGF
was labelled as fraction 1 (F1) and middle portion
was labelled as fraction 2 (F2). The F2 (PRGF) was
collected from each tube using a pipette.”® The F2 was
activated with 0.2ml 10% Calcium Chloride and
transferred to a 5 ml-syringe to form PRGF F2 gel.
The PRGF F2 gel was then pistoned out through the
blunt cannula in the deeper pockets of the test sites.
The delay between the PRGF gel preparation and
intra-pocket application was fixed at 5 to 10 minutes.
The test group site alone received PRGF F2 gel by an
independent investigator (A.P).

Outcome variables

The primary outcome measure was Probing Depth
(PD) reduction and secondary outcome measure
were Relative Attachment Level (RAL) and Sulcus
Bleeding Index (SBI).* For baseline and follow-up
measurements of RAL and PD, UNC-15 periodontal
probe (Hu-Friedy Mfg. Inc, Chicago, IL, USA) was
used. All the outcome measure recordings were made
at baseline, 3 and 6 months. The marking made at
lower border of the occlusal stent placed on the study
tooth was used as a reference point for recording
RAL. All the baseline and follow-up measurements
were made by an independent examiner (R.M) who
was blinded to site receiving test treatment.

Post SRP oral hygiene instructions were given and
reinforced at all follow-up time points. No antibiotics

o e

Figure 1. Schematic representation of PRGF F2 Gel used for intra-pocket application.
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and anti-microbial agents were prescribed throughout
the study period.

Statistical analysis

The statistical software SPSS version 20 (SPSS,
Chicago, USA) was used to carry out the analysis of
collected data. One site in the experimental region
(surface) and one site in the control region (surface)
with deepest pocket depth and RAL at baseline were
used for the statistical analysis. Data were expressed
as means * standard deviations (SD). To achieve 80%
power at 95 % confidence level and to detect mean
differences of Imm in the PD and RAL between test
and control sites, 21 sites per group were necessary.
25 sites per group were considered to account for
possible loss during follow-up. Paired-t test was used
to analyse intra and inter-group differences for the
outcomes at various time points. McNemar test was

employed to compare the probing depth assessment
between the SRP + PRGF and SRP groups. D’Agostino
and Pearson’s omnibus normality test was carried
out to check the normality of the distribution. The
level of significance was set at p < 0.05.

Results

Twenty-six patients with two contra-lateral
pockets > 5mm were selected for the study. All
patients showed acceptable plaque index following
SRP and maintained throughout the study. No
complications were reported in sites with PRGF
gel. The study started with 26 patients (52 sites) but
only 22 patients (44 sites) could be evaluated at the
end of the 6- month follow-up visit. The details of
the patient’s enrollment, allocation and analysis are
described in CONSORT flow diagram (Figure 2). Four

Allocation

Follow-Up

Analysis

Figure 2. Consort flow diagram.
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patients could not complete the whole study period
and did not show at the follow-up due to personal
reasons, however, the data of all patients were
recorded for intermediate 3-month follow-up visit.

Table 1 presents the inter-group comparison
of PD, RAL and SBI, for the sites treated with SRP
+PRGEF (test) and SRP alone (control) at all three time
points with improvement in test group compared to
control. There was a significant statistical difference
observed between both the groups favouring SRP
+ PRGF group in terms of PD (p = 0.007) and RAL
(p =0.021) at the end of 6month follow-up. However,
no statistical significant difference was observed
for SBI (p = 0.427) between both the groups at
6 month follow-up.

Table 2 presents the intra-group comparison
for all parameters showing highly significant
improvement (p < 0.001) for PD, RAL and SBI, both
at 3 months and 6 months compared to baseline,

for both groups. A statistical significant difference
(<0.001) at all time points (3 months and 6 months)
compared to baseline was noticed and also for
difference in values for 6 month follow-up compared
to 3 month for both groups, except for SBI (p = 0.054)
for SRP+PRGF group.

Table 3 shows the distribution of sites as per
probing depths at baseline and after treatment. It was
observed that although after 3 months, a comparable
reduction in PD <4mm was observed in both groups,
after 6 months 90.9% of the sites reduced to <4 mm
in SRP+PRGF group as compared to 59.1% in the SRP
alone group.

After excluding the data of the patients who
couldn’t complete the study, it was found that in the
SRP+ PRGF group, out of 14 sites that had PD >4 mm
at 3 months, 12 sites had PD < 4 mm at 6 months.
However, in the SRP alone group, out of 16 sites
that had PD > 4 mm at 3 months only 7 sites had

Table 1. Inter-group comparison of clinical outcomes between SRP +PRGF versus SRP alone at baseline, 3 and 6 months.

95%Cl
Time Groups n Mean SD t *p- value
Lower Upper
PD
SRP + PRGF 25 5.80 0.91 -0.71 -1.06 0.23 0.298
At Baseline
SRP alone 25 6.04 0.84
SRP + PRGF 25 4.72 0.84 -0.62 -0.50 0.38 0.622
After 3 months
SRP alone 25 4.84 0.80
SRP + PRGF 22 3.59 0.67 -1.08 -2.98 -0.19 0.007
After 6 months
SRP alone 22 4.23 0.87
RAL
SRP + PRGF 25 11.48 1.48 -0.92 -0.31 0.68 0.760
At Baseline
SRP alone 25 11.60 1.44
SRP + PRGF 25 9.88 1.33 -1.13 -0.68 0.57 0.502
After 3 months
SRP alone 25 10.16 1.60
SRP + PRGF 22 8.14 0.99 -1.92 -2.50 -0.17 0.021
After 6 months
SRP alone 22 9.18 1.59
SBI
SRP + PRGF 25 1.56 0.51 -0.46 -0.72 0.22 0.478
At Baseline
SRP alone 25 1.68 0.56
SRP + PRGF 25 0.64 0.49 -0.74 -2.45 -0.06 0.022
After 3 months
SRP alone 25 1.04 0.73
SRP + PRGF 22 0.41 0.50 -0.32 -0.81 0.14 0.427
After 6 months
SRP alone 22 0.50 0.51

*Paired student’s t test.
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Table 2. Intra-group comparison of clinical outcomes between SRP +PRGF versus SRP alone at baseline, 3 and é months.

Paired Differences

Time Interval t *p-value
Mean SD
Lower Upper
Group: SRP + PRGF
PD
Baseline - After 3 months 1.08 0.81 0.74 1.42 6.65 < 0.001
Baseline - After 6 months 2.23 0.81 1.87 2.59 12.86 < 0.001
After 3 months - After 6 months 1.18 0.80 0.83 1.53 6.97 < 0.001
RAL
Baseline - After 3 months 1.60 1.08 1.15 2.05 7.41 < 0.001
Baseline - After 6 months 3.41 1.22 2.87 3.95 13.09 < 0.001
After 3 months - After 6 months 1.91 0.81 1.55 2.27 11.04 < 0.001
SBI
Baseline - After 3 months 0.92 0.70 0.63 1.21 6.55 < 0.001
Baseline - After 6 months 1.18 0.59 0.92 1.44 9.42 < 0.001
After 3 months - After 6 months 0.27 0.63 -0.01 0.55 2.03 = 0.054
Group: SRP alone
PD
Baseline - After 3 months 1.20 0.65 0.93 1.47 9.30 < 0.001
Baseline - After 6 months 1.73 0.63 1.45 2.01 12.84 < 0.001
After 3 months - After 6 months 0.68 0.57 0.43 0.93 5.63 < 0.001
RAL
Baseline - After 3 months 1.44 1.12 0.98 1.90 6.42 < 0.001
Baseline - After 6 months 2.50 1.19 1.97 3.03 9.89 < 0.001
After 3 months - After 6 months 1.09 0.29 0.96 1.22 17.39 < 0.001
SBI
Baseline - Affer 3 months 0.64 0.81 0.31 0.97 3.95 = 0.001
Baseline - After 6 months 1.23 0.69 0.92 1.53 8.40 < 0.001
After 3 months - After 6 months 0.68 0.84 0.31 1.05 3.81 = 0.001
*Paired Student’s t test.
Table 3. Distribution of sites as per probing depths at baseline and after treatment.
Probing depth SRP + PRGF SRP alone
n % n %
At Baseline =4 0 00 0 00
> 4 mm 25 100.0 25 100.0
Y < 4 mm 10 40.0 8 32.0
> 4 mm 15 60.0 17 68.0
After 6 months < 4 mm 20 90.9 13 59.1
> 4 mm 2 9.1 9 40.9
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Table 4. Comparison of Probing depth assessment between
the SRP+PRGF and SRP groups.

After 3 After 6 months )

Group h p-value
months <4mm >4 mm
<4 mm 8 0

SRP + PRGF 0.001
>4 mm 12 2
< 4 mm o) 0

SRP 0.016
> 4 mm 7 9

*McNemar's test.

PD < 4 mm at 6 months. After 6 months, no sites in
either group showed increase in PD >4 mm that had
a PD <4 mm at 3 months. The observed change was
statistically significant in SRP + PRGF (p < 0.001) and
SRP alone (p = 0.016) groups (Table 4).

In patients that had PD>4mm at 3 months (SRP +
PRGF: n =14 and SRP alone: n = 16) a between-group
comparison of the number of sites that improved PD
to <4 mm at 6 months (12/2 vs 7/9). Using the Fisher’s
exact test a p-value of 0.019 is obtained, indicating
that the improvement was significantly better for
the SRP+PRGF group.

Discussion

This randomized, split-mouth, clinical trial
evaluated the use of PRGF as an adjunct to SRP
for treatment of deep periodontal pockets. To the
best of our knowledge, this is the first study that
evaluates the effect of PRGF placed into deep
periodontal pockets. The results of the present trial
showed significant improvements in all outcome
variables with use of PRGF as an adjunct to SRP
compared to SRP alone for the treatment of deep
periodontal pockets.

“Endogenous regenerative medicine” is a new
concept which uses patient’s own blood plasma and
biologically active platelet derived growth factors and
cytokines to stimulate faster wound healing along with
soft and hard tissue regeneration. The application of
PRP, PRGF and Platelet rich fibrin (PRF) is gaining
popularity in last two decades in regeneration
science. The use of these platelet concentrates are
well documented in various clinical scenarios.
However, the application of platelet concentrates in

periodontal pockets for periodontal healing are very
less studied and unclear.

Previously, there have been few studies using
PRP application into periodontal pockets. We found
significantly more attachment gain in sites with
SRP+PRGF (3.41 £ 1.22 mm) in comparison to control
sites (2.50 + 1.19 mm) (p < 0.001) in our study, which
was in accordance with a study which showed
significant clinical improvement with mean CAL gain
of 2.40 + 0.4 mm for control sites and 2.68 + 0.5 mm
for sites treated with use of PRP as an adjunct to
SRP after 6 months in the treatment of chronic
periodontitis.* PRGF compared to PRP, has an added
advantage of having a gel like consistency, which
could be easily delivered into the deep periodontal
pockets and be retentive inside the confined pocket
area. The gel like consistency, also guarantees slow
release pattern of growth factors for aiding initial
granulation tissue formation and epithelialization.*

PRGEF is known to reduce inflammation at 28 days
and accelerating epithelialisation of the wounds in
the oral cavity. A histological analysis in a study
assessing complete epithelialization and reduction
ininflammation of the wounds at 7 and 28 days with
the use of PRGF concluded that, the wounds dressed
with PRGF completely epithelialized and showed
significant reduction of the inflammation at the end
of 28 days follow-up compared to control sites.?

The use of PRGF in healing of periodontal pockets
may be attributed to its regenerative effects on
human gingival fibroblasts (HGF) proliferation.
An in-vitro study evaluated the effect of PRGF
on proliferation and viability of human gingival
fibroblasts in comparison to PRF and demonstrated
the significantly stronger stimulatory effect of
PRGEF on proliferation and maintenance of cell
viability up to 72 hours (p < 0.001) inducing a
statistically significant (p < 0.001) proliferation of
HGEF cells compared to the negative control (100%
viability) at 24, 48 and 72 hours.” In another study,
reduced keratin 1 and keratin 10 gene expression
was seen in human keratinocytes primed with PRGF
but the same induced transglutaminase-1 gene
expression along with involucrin expression in an
epidermal growth factor receptor (EGFR) - dependent
manner. This typical gene expression is necessary for

Braz. Oral Res. 2020;34:e034 7
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regulating terminal differentiation of primary human
keratinocytes.” PRGF has also seen to stimulate the
proliferation and migration of primary keranitocytes
and conjunctival fibroblasts in repair of wound on
ocular surface.”® In accordance to aforementioned
studies, the activated platelet concentrates also
induces the proliferation of terminally differentiated
human osteoblasts and dermal fibroblasts, required
for soft tissue and hard tissue regeneration.?

PRGF is also known to reduce the pro-inflammatory
effect as the protocol of PRGF preparation ensures
exclusion of leukocytes in the content. Both erythrocytes
and leukocytes were almost completely eliminated
in the process of preparation and the platelets were
significantly concentrated by 2.84 fold.*

The antimicrobial activity of PRGF has been
demonstrated by its effect against the four
staphylococci strains, reaching its maximum
during the first few hours after application.”® Few
studies which showed anti-microbial effect of pure
platelet-rich plasma (P-PRP) against Enterococcus
faecalis, Candida albicans, Streptococcus agalactiae,
Streptococcus oralis and Pseudomonas aeruginosa,
showed that P-PRP inhibited the growth of all
3 strains but not of Pseudomonas aeruginosa.’>* In
agreement with the findings of the present research,
arecent study also demonstrated the clinical anti-
inflammatory effect of PRP by administering PRP
into the periodontal pockets deeper than 4mm after
SRP. All clinical periodontal parameters showed a
reduction in their value after 1 month of application
of PRP along with a noticeable reduction in
lymphocyte count.**

Numerous literature evidences the regenerative
potential of autologous platelet concentrates in
surgical treatment of periodontitis in combination to
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