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ABSTRACT

Various biomaterials have been utilized as additional material to help tissue regeneration in the open flap debridement
(OFD) procedure. Platelet-rich fibrin (PRF) is an autologous platelet concentrate that contains many growth factors
(GFs) and generally used as an additional biomaterial in OFD. However, PRF has several weaknesses, such as its
consistency, which is hard to mix with another biomaterial, and its abundant sediment of regenerative cells resulted
from high-speed centrifugation. Injectable Platelet Rich Fibrin (I-PRF) is one of the PRF derivatives that contain
more regenerative cells. Due to the low-speed centrifugation, I-PRF has a liquid form. Certain GFs were also found
in I-PRF, such as PDGF, TGF-1, VEGF, IGF, EGF dan COL-la. In this study, we measured probing depth (PD),
relative attachment level (RAL), and bone height as the healing parameter, to see the effectiveness of I-PRF addition
and bone graft in the OFD for infrabony pocket as the aim of this study. Twenty (20) periodontal pockets were
chosen (PD= 5-7 mm) and divided into OFD+I-PRF+bone graft (bg) group (group I) and OFD+PRF+bg group (group
II) equally. The clinical evaluation was measured at the baseline, day-30, and day-90. Results showed that PD (p=
0.022) and RAL (p= 0.008) significantly increased in group | (PD 2.80 + 0.42; RAL 2.50 + 0.52) compared to group Il
(PD 2.10 £ 0.73; RAL 2.00 + 0.67); however, there was no significant difference in the bone height (p= 0.194). Taken

together, our data revealed that I-PRF+bg induces soft tissue regeneration in infrabony pocket treatment.
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INTRODUCTION

It has been widely known that periodontal
therapy aims to regenerate damaged periodontal
tissue, including periodontal ligament function,
alveolar bone, and cementum.' Scaling and
root planning (SRP) and open flap debridement
(OFD) surgery are the treatment of choice to
eliminate pockets and repair periodontal tissue.?
Infrabony pocket is one feature of periodontal
tissue damage, characterized by the higher
appearance of apical pocket basal compared
to the adjacent alveolar bone and the presence
of vertical bone damage. The clinical features
of infrabony pocket itself can be found through
probing depth and clinical attachment level
evaluation and X-ray imaging to see the patterns
of bone damage.® Infrabony pocket repair in
periodontal tissue requires surgery,! specifically
with the size of more than 5 mm deep after the
initial phase or after therapy.*
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The use of biomaterials, such as root
conditioning agent, growth factors (GFs), guided
tissue regeneration (GTR), and bone graft
materials, as an adjunct in OFD treatment, has
shown to give preferable results on periodontal
tissue regeneration compared to the OFD
treatment only."? Ideally, biomaterials used in
periodontal tissue regeneration are supposed to
be biocompatible, safe, non-allergenic, non-toxic,
and free from disease carrier. These biomaterials
should be strong enough to maintain the healing
space and preserve a reasonable degradation
rate.? The autograft bone graft is the gold standard
for network regeneration. However, it is no longer
used due to its limitation on the usable area. The
alloplastic bone graft has become an alternative
since it is easy to obtain, biocompatible, and has
osteoconductive abilities. Clinically, a bone graft is
used to keep soft tissue from invading the injured
area, stabilize the blood clot, and facilitate bone



formation. Alloplast bone graft is considered useful
in osteoconductive properties only. Therefore,
distinct biomaterial addition is necessary to help
bone tissue regeneration.®

Platelet concentrate has been widely used
in dentistry for more than three decades as a
regenerative material known to release many GFs
to trigger tissue regeneration and is considered an
autologous source.® Platelet-rich fibrin (PRF) is a
second-generation autologous platelet concentrate
found to form a three-dimensional fibrin matrix.
This concentrate is useful as a framework for
tissue regeneration due to its capability to grow
into a membrane in both guided bone regeneration
(GBR) and guided tissue regeneration (GTR)
procedures and release various GFs in the network
repair process.’

Despiteitswideapplication, PRF hasseveral
drawbacks, such as the low amount of protein
concentration, which is hard to mix with another
biomaterial. High-speed centrifugation (2700
rom) in the PRF preparation process generates
abundant sediment of GFs-containing cells
such as platelets and leukocytes.® Therefore,
platelet concentrate was re-developed to create
a PRF liquid form called injectable platelet-rich
fibrin (I-PRF).®

Preparation of I-PRF was carried out using
a lower centrifugation speed (700 rpm) and time,
resulting in a higher content of regenerative
cells and a higher GFs concentration than PRF.°
Choukroun and Ghanaati (2018) stated that
centrifugation rate reduction, in the autologous
platelet preparation, from the highest to the
lowest, indicates a higher number of GFs (VEGF
and TGF-B1) concentrates and an increase in
the number of platelets and leukocytes that play
an essential role in the wound healing process.
According to Varela et al. (2018), the liquid form
of this autologous platelet I-PRF concentrate
provides benefits for clinicians because it can
be used in periodontal tissue regeneration with
or without the addition of other biomaterials.
However, the effectiveness of I-PRF addition and
bone graft in OFD for infrabony pocket treatment
remains elusive. The effectiveness of I-PRF
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compared to the normal PRF and bone graft is
still unknown as well. This study demonstrated the
effectiveness of I-PRF addition and bone graft in
OFD for infrabony pocket treatment by measuring
several parameters such as probing depth, relative
attachment level, and bone height.

MATERIALS AND METHODS

This study has been approved by the Ethics
Committee of Dentistry, Universitas Gadjah
Mada (No. 00294/KKEP/FKG-UGM/EC/2019).
The study subjects were taken from patients who
visited RSGM UGM Prof.Soedomo and were
diagnosed with chronic periodontitis, who fit the
inclusion criteria: patients were either male or
female, 30-55 years old, non-smoker, with no
systemic condition. Patients with surgical history,
pregnancy, antibiotics, or any drug history in the
last 6-months were excluded from this study.

Infrabony pockets were identified from lower
posterior teeth with the following criteria: probing
depth of 5-7 mm, with vertical bone destruction,
and no furcation involvement. Twenty infrabony
pockets were divided into two groups. The first
group, or referred to as group | (n = 10), wastreated
with open flap debridement with I-PRF and bone
graft (OFD+IPRF+bonegraft), while the second
group, or referred to as group Il (n = 10), was
treated with open flap debridement with PRF and
bone graft (OFD+PRF+bonegraft).

Blood samples were taken into two 10 ml
tubes and prepared for the blood concentrate
preparation. For the I-PRF preparation, the blood
was taken with plain plastic (non-anti-coagulant)
tubes then centrifuged using DLAB DM 0412
Clinical Centrifuge at 700 rpm (60g) for 3 minutes.® '
The upper liquid layer was taken as I-PRF by using
a syringe and then mixed with the bone graft prior
to applying it together to the surgical area. For the
PRF preparation, the blood was taken with a plain
glass tube then centrifuged at 2700 rpm for 12
minutes.® The PRF clot layer, which would be in
the middle of the tube, was taken with pinset, cut
into small pieces with surgical scissors, and then
mixed with the bone graft before applying it to the
surgical site.
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Probing depth (PD) was defined as the
distance between the margin of the gingiva to
the bottom of the pocket measured with UNC-15
probe applied in parallel to the tooth axial. Relative
attachment level (RAL) was defined as the
attachment of tooth support tissue measured using
a UNC-15 probe inserted into the tooth’s axial
parallel pocket and recorded from a fixed point
determined on the occlusal stent to the base of the
pocket. Bone height or the alveolar bone height
refers to the measurement between the CEJ and
the bone defect base, measured by radiographic
beam computed tomography (CBCT). PD, RAL,
and bone height measurements were taken
immediately before the first treatment (baseline).
The following examinations were carried out at
day 30 and day 90 for PD and RAL, and at day 90
for bone height. A full mouth SRP and oral hygiene
control were conducted at least a week before the
surgical procedure.

Statistical analysis was performed using IBM
SPSS version 25. Data were presented in mean +
SD. The Mann Whitney U test was performed in PD
and RAL at 30 and 90 days follow up. Independent
T-test was performed in bone height parameters
after 90 days of follow up. p<0.05 was considered
statistically significant

RESULTS

After 30 and 90 days of treatment, there was
no dropout patient. There was no sign of
deterioration in all patients’ tooth sites as well.
It showed that both treatments worked well in
terms of healing, without producing any pain or
discomfort in the patients.

Table 1 showed that there are some
increased in the mean + SD of PD from both
group | and group Il at day-30 and day-90. The
PD reduction showing the extent of the increased
PD described the improvement in tissue. Although

Table 1. Mean + Standard Deviation of Probing Depth at each measuring time point (mm)

) Group | Group Il
Time
(n=10) (n=10)
Baseline 5.10 £ 0.31 5.30 £ 0.82
Day — 30 3.90 £ 0.56 3.60 £ 0.84
Day — 90 2.30+0.48 3.20 £ 0.63
Group I: OFD + IPRF + bonegraft; Group Il: OFD + PRF + bonegraft
Table 2. Mean + Standard Deviation of Relative Attachment Level at each measuring time point (mm)
| Il
Time Group Group
(n=10) (n=10)
Baseline 10.80 + 0.63 13.00 + 0.47
Day — 30 9.60 £ 0.51 11.40 £ 0.69
Day — 90 8.30 £ 0.67 11.00 + 0.66
Group | : OFD+IPRF+bonegraft; Group Il : OFD+PRF+bonegraft
Table 3. Mean + Standard Deviation alveolar bone height at each measuring time point (mm)
Time Group | Group Il
(n=10) (n=10)
Baseline 3.16 £ 0.96 4.97 £ 0.55
Day 90 219+0.74 4.32+0.69

Group |I: OFD+IPRF+bonegraft; Group II: OFD+PRF+bonegraft
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Table 4. Reduction measurement of Probing Depth and Relative Attachment Level taken at 3 time points: baseline-30 day,
baseline-90 day, day 30-day 90. Bone height measurement was taken at baseline-day 90 time point. All data were presented in

Mean * SD.

Baseline — day 30

Baseline — day 90

Day 30 — day 90

| Il | Il | Il P
PD 1.20 £ 0.42 1.70£0.48 2.80+0.42 210+0.73 1.60 £ 0.51 0.40 £ 0.51 *0.022
CAL 1.20 £ 0.42 1.60 £ 0.51 2.50 £0.52 2.00 £ 0.67 1.30+£0.48 0.40 £ 0.51 *0.008
Bone height - - 0.97 £0.33 0.65 +0.65 - - 0.194

PD and RAL were significant (p<0.05), bone height was not significant (p>0.05)

(B)

Figure 1. The alveolar bone height measurement before (A) and 90 days (B) after treatment OFD+IPRF+Bonegraft (group ).
There are some increases at the mesial tooth 37 = 0.8 mm and at the distal tooth 37 = 1.1 mm

B)

Figure 2. The alveolar bone height measurement before (A) and 90 days (B) after treatment OFD+PRF+Bonegraft (group II).
There are some increases at the mesial tooth 47 = 0.6 mm and at the distal tooth 47 = 0.3 mm.

the PD reduction in the baseline-30 day time point
showed higher in group Il, both baseline-90 day
and day 30-day 90 time point showed a higher
reduction in group | than group Il. The reduction
in group | significantly increased at every time
point, while in group Il there was no increase in the
reduction on day 30-day 90, as shown in Table 4.

The same result was also seen in RAL
measurement. Table 2 showed there are some

increase in the mean+SD of RAL from both group
| and group Il at day 30 and day 90. The RAL
reduction showing how much the RAL increased,
described the improvement in the attachment.
In baseline-30 day time point, group Il showed
a higher reduction. However, in baseline-90 day
and day 30-day 90 time point, the group | showed
a more significant increase in the reduction than
group Il. There was a significant increase in RAL
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reduction in every time point for the group I, while
there was no increase in day 30-day 90 reduction
in group Il as shown in Table 4.

Table 3 showed that the mean + SD of
alveolar bone height from group | was higher than
that of group Il at baseline and day 90. We found
an increase in the bone height parameters after
day 90, as shown in Table 4. The increase was
higher in group | than group Il. However, it was not
statistically significant.

DISCUSSION

In order to repair periodontal tissue damage,
various treatments have been done. These
include scaling root planning, surgery (OFD), as
well as addition of various biomaterials to help
tissue regeneration. In this study, we evaluated
the effectiveness of biomaterial addition such as
I-PRF and bone graft in OFD for infrabony pocket
treatment by measuring several parameters. We
found that I-PRF addition in OFD has significantly
reduced PD and RAL compared to the PRF. The
reduction was significantly higher in every time-
point in this group as well. As previously stated,
the lower centrifugation speed within PRF-based
matrices (I-PRF) the higher its regenerative
potential, because it will lead to a higher number
of platelet, leukocyte, as well as growth factors as
compared to the higher centrifugation speed within
PRF-based matrices.®

A previous study showed that I-PRF has
the ability to slowly release various GFs up to
14 days." GFs are known to be involved in the
healing process, particularly in the proliferation
phase from day-4 to day-21 after the initial
injury.'> Another study showed that I-PRF
contains a higher number of platelets compared
to PRF and PRP, where platelets have shown
to play an essential role in the wound healing
process due to their ability to release certain
GFs such as Platelet-Derived Growth Factor
(PDGF), Transforming Growth Factor (TGF-(),
and Insulin-like Growth Factor (IGF). Moreover,
other substances such as fibrin, fibronectin,
and vitronectin that work as connective tissue
matrix and as an effective adhesion molecule
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are released by platelets, which is believed to
enhance the tissue repairing process.'

Although PRF is known to release many
GFs and matrix proteins in 7 days, I-PRF-induced
proliferation takes more time due to its slower
GFs release.™ Despite the liquid form, |-PRF
initiates fibrin polymerization and forms the gel
phase macroscopically, explaining the slower
release of GFs.® GFs released by platelets could
stay longer because of the cellular and acellular
components trapped in the fibrin matrix’s natural
polymerization.™

The reduction of PD and RAL indicates an
expected clinical improvement of the periodontal
soft tissue due to the new attachment process.®
This attachment happened due to a new bond
between the periodontal ligament fibers to the new
cementum and a new attachment between the
gingival epithelium to the tooth surface.®'® |-PRF
could increase migration, proliferation, and the
spread of human fibroblast cells. Besides the high
number of platelets, I-PRF also contains many
leukocytes, which also play a role in GFs and
cytokines expression involved in tissue repair, and
act as a defense system against pathogens during
the wound healing process.'®

In contrast to PD and RAL results in our
study, we could not find any significant difference
in the bone height, although there was a higher
increasing tendency on day-90 in group | compared
to group Il. Bone-Morphogenic Protein-2 (BMP2)
is a GF that is involved in osteogenesis. BMP2 is
found in I-PRF as well. However, its concentration
is lower than in the common blood clot.'%"?
PDGF, on the contrary, is abundantly expressed
by I-PRF. Although PDGF receptor-mediated
signaling regulates proliferation and migration of
mesenchymal stem cells, its activity also reduces
the expression of osteogenesis gene markers,
such as type | collagen and bone sialoprotein.
Therefore, it may inhibit or gives no effect to the
osteogenic mesenchymal cell differentiation.' This
finding was further supported by lozon et al. (2020),
who stated that I-PRF did not show spontaneous
osteogenic differentiation when tested against
osteogenesis genes. The slight increase in bone



height may occur due to the bone graft used in
OFD treatment. Carbonate hydroxyapatite (CHA)
used in the bone graft has in vivo solubility and
low crystallinity. These features increase calcium
and phosphate concentration, which is necessary
for bone growth. Moreover, a low crystallinity level
provides a faster absorption of CHA, thereby
facilitating new bone growth.'” CHA content are
then replaced with the bone through osteoblast-
osteoclast coupling and serves as an excellent
osteoconductive property.'®

CONCLUSION

Based on our data, we showed that I-PRF addition
and bone graft in OFD for infrabony pocket
treatment showed an effective result as indicated
by the PD and RAL reduction. The limitation
of this study was that it was only based on the
clinical parameters. Further research is needed
to evaluate the addition of I-PRF and bone graft
in OFD within a more extended time and more
clinical or histological parameters.
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