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ABSTRACT

Introduction: The aim of this preliminary study was to examine the difference between intrabony defects treated by
freeze-dried platelet-rich plasma activated by collagen (FD PRP + C) and Demineralized Freeze-Dried Bone Allograft
(DFDBA). The parameter used in this study was the osteocalcin level as one of the bone markers indicating osteoblast
behaviour in periodontal bone healing. Methods: Gingival Crevicular Fluid (GCF) was harvested using paper point
#15 before the surgical procedure at six observational points. Open Flap Debridement (OFD) was performed with
graft materials, maxillary anterior teeth with FD PRP + C, and mandibular anterior teeth with DFDBA. GCF was then
harvested again from the same points 7 and 14 days after OFD. Osteocalcin was measured by ELISA using a Human
Osteocalcin ELISA Kit. Data were then analysed by using an independent Student’s t-test and repeated-measures
ANOVA. Results: There was a significant difference in the osteocalcin level between the DFDBA and FD PRP + C
groups (p < 0.05). The DFDBA group has a higher Osteocalcin level than the FD PRP + C group. Conclusion: This
preliminary study showed that FD PRP + C used in the OFD procedure has lower early bone regeneration compared

with DFDBA.
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INTRODUCTION

Periodontitis is an inflammatory disease by a specific
group of microorganisms affecting the periodontal tissue
(1). The loss of periodontal ligaments and alveolar bone
forms a periodontal pocket, a pathologic condition
of gingival sulcus that migrates to the junctional
epithelium. When the periodontal pocket extends to the
apex of the alveolar bone crest, it is called an intrabony
pocket (2). It requires regenerative periodontal therapy
to re-establish new periodontal ligament fibres in newly
organized cementum and alveolar bone (3). Open flap
debridement (OFD) is commonly performed to treat
an intrabony defect, but the clinical outcome is not
satisfactory. Bone regenerative materials, such as bone
grafts and bone growth factors, are often used along
with OFD to improve bone regeneration (4).

Platelet-rich plasma (PRP) is a source of growth factors
obtained from the patient’s own centrifuged blood, which
contains a high concentration of platelets (5). Some of

the growth factors contained in PRP are platelet-derived
growth factor (PDGF), transforming growth factor-f
(TGF-B), insulin-like growth factor, vascular endothelial
growth factor, and epithelial growth factor (EGF) (6). The
most abundant of those growth factors are PDGF and
TGF-B. PDGF has an important effect on periodontal
regeneration as it can increase clinical attachment
levels by initiating cell division. TGF-B is chemotactic
for bone cells and has an effect on osteoblast function,
formation of the extracellular matrix, and stimulation
of gingival fibroblastic cells (7). PRP has been known
for its role in soft-tissue healing and bone regeneration,
although PRP’s effect on gingival fibroblast stimulation
was greater than its effect on osteoblasts and PDL cells
(8). However, the effect of PRP depends on its method
of preparation and the concentration of growth factors,
which can vary among individuals (9).

One of the PRP-activating agents is collagen, which
features a bone-like structure. Collagen activated PRP
has an advantage because of it's slow, continuous
release of growth factors, thus it can achieve a better
result than conventional PRP (10). The disadvantage of
PRP is its limited shelf life: it must be used immediately
to maintain the efficacy of growth factors. A freeze-
drying technique is often used to prolong the storage
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time of PRP, making it possible to store PRP for an
extended time before use. The other advantage is the
freeze-dried PRP has a controlled release of the growth
factors within the operating area because of the adjusted
dissolving process (11). By doing the Freeze-drying
method, clinicians may make a high concentration PRP
by reducing the amount of the solvent (12).

Another alternative to bone regenerative material is
demineralized freeze-dried bone allograft (DFDBA),
which has the property of osteoconduction and
osteoinduction (13). It doesn’t require a patient donor
and is commercially available, but the main disadvantage
is the variation of its bone induction properties due to
the variation of bone preparation procedure (10). The
osteoinductive capability of the DFDBA come from the
bone morphogenetic proteins (BMP) and also the growth
factors. It can build less new bone than autografts due to
the variability of its source and isn’t always compatible
with the recipient (14). Previous studies showed that OFD
combined with DFDBA induces less bone regeneration
than those with autologous grafts (15). The effectiveness
of DFDBA s still unknown, so it is important for dental
practitioners to choose the most effective and cost-
efficient material for the patients.

Osteocalcin is a small calcium-binding protein that
can be found in mineralized tissue. Osteocalcin
is synthesized by osteoblasts, odontoblasts, and
hypertrophic chondrocytes (16). It has a vital role in
bone mineralization, so it's a specific marker of bone
re-modelling (17). Osteocalcin can be obtained from
various oral fluids: gingival crevicular fluid (GCF),
total saliva, and serum. Among all of those fluids,
GCF reflects periodontal status better than other fluids
because it’s released by osteoblast activity locally inside
the gingival sulcus (18, 19). An increasing level of
osteocalcin indicates massive bone destruction or bone
regeneration (20). It only requires a minimally invasive
procedure consisting of inserting paper points or strips
inside the gingival sulcus (21).

The purpose of this study was to determine the treatment
with the best outcome for infrabony defects between
collagen-activated freeze-dried PRP (FD PRP + C) and
DFDBA by measuring the level of osteocalcin within the
gingival crevicular fluid.

MATERIALS AND METHODS

Design and subjects
One patient at Rumah Sakit Gigi dan Mulut (RSGM)
FKG UGM, Yogyakarta, Indonesia with multiple anterior
teeth with chronic periodontitis was selected as the
subject of this study.

The patient inclusion criteria were as follows: age >
18 years’ absence of any known systemic disease or
condition that could inhibit a normal wound healing;

presence of chronic periodontitis in anterior teeth on
maxilla and mandibular a with pocket probing depth
greater than 5 mm; and an intrabony defect seen on the
radiographic examination. The patient exclusion criteria
were a smoking habit; specific drug consumption
(antibiotics, anti-inflammatory drugs, etc.) in the
previous six months that could interfere with normal
periodontal wound healing; and pregnancy.

Six periodontal pocket points in each jaw were selected
as observation points to collect the GCF. The maxillary
anterior teeth were treated by OFD procedure using
DFDBA, meanwhile the mandibular anterior teeth were
treated by OFD using FD PRP + C material.

Before the treatment, The patient signed an informed
consent form prior to the treatment. The study has
been approved by the ethics committee of the Faculty
of Dentistry, Universitas Gadjah Mada (001346/KKEP/
FKG-UGM/EC/2018).

Sample determination used the formula for comparison
between two groups using quantitative data (22):
zsnz(zg-o-zg) 2

Sample size = —mF— =

2(0.3)%(1.96+0.84) 2

= = 5.645

SD = Standard deviation from the former studies
Z,=2, s, =196 (from Z table)
Z,=7,,,=0.842 (from Z table) at 80% power

d = effect size = difference between mean values

This study used six observational points from each

treatment group.

Presurgical therapy

Objective measurements were taken, such as the Oral
Hygiene Index, Plaque Index, and Gingival Index. Dental
Health Education and Scaling Root Planning (SRP) were
administered as the patient’s initial therapy. Teeth with
any degree of luxation were splinted. Recall visits were
attended until a PCR score <10% was obtained before
the surgery.

Preparation of bone graft materials (collagen-activated
freeze-dried PRP and DFDBA)

Blood was taken from the patient, and PRP was
prepared by centrifugation. PRP obtained was activated
by collagen from bovine Achilles tendon (Collacure
Collagen Sponge). The activated PRP was freeze-dried
and sterilized by ethylene oxide gas. DFDBA was
a fabricated graft material obtained from a cadaver
produced by Batan, Indonesia.

Initial data

GCF was collected from the patient’s gingiva before
OFD using paper point #15 inserted in the periodontal
pocket for 1 min, then paper points were stored in
0.5 mL of phosphate-buffered saline (PBS) inside an
eppendorf tube before undergoing an ELISA test. Paper
points contaminated by saliva or blood were not used.
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Open flap debridement

The patient’s vital signs were monitored, and the surgical
area was disinfected and numbed with local anaesthesia
(Pehacaine 2.5%). An initial incision was made in the
mesial or distal operation area, and a full-thickness flap
was reflected. The defect area was debrided by curettage
and SRP, then graft material was inserted into the area.
The flap was repositioned, sutured, and closed with
periodontal dressing. The patient was instructed to take
an antibiotic and analgesic for five days and to maintain
their oral hygiene. Recall visits were scheduled on the
7th and 14th postoperative days.

Recall data

GCF was collected from the patient’s gingiva, at the
same points where the initial data had been taken, on
the 7™ and 14" postoperative days. Paper points were
stored in microcentrifuge tubes, each containing 0.5 mL
PBS. On the seventh postoperative day, the periodontal
dressing was removed and at 14" postoperative day, the
suture was removed.

Osteocalcin measurement

GCF contained in paper points that had been diluted in
PBS solution was then subjected to ELISA for osteocalcin
measurement using a Human Osteocalcin/Bone Gla
Protein (OT/BGP) ELISA Kit.

Statistical analysis

Descriptive analysis was performed for all variables.
Comparison of graft material was performed by
independent Student’s t-test and comparison for
recall measurement of osteocalcin was performed by
repeated-measures ANOVA. For all tests, the threshold
for significance was p < 0.05. Osteocalcin measurement
data was analyzed by using the SPSS version 12.

RESULTS

Data on osteocalcin levels are shown in pg - mL" (Table
I). The mean osteocalcin level withing the GCF of teeth
treated with FD PRP + C and DFDBA was 271.050 pg -
mL" and 344.837 pg - mL" respectively, which implies
that the osteocalcin level within the GCF of teeth treated
with DFDBA was higher than the teeth treated with FD
PRP + C.

The osteocalcin levels in numerous graft materials were
compared and analyzed by using independent Student’s
t-tests, showing a significant difference between the two
groups (p = 0.001). The Repeated-measures ANOVA
result was there’s no significant difference of the
osteocalcin level between the time of measurement (p =
0.285). The mean osteocalcin level at each measurement
time point can be seen in Fig. 1.

DISCUSSION

Intrabony defects are one of the most commonly seen

Table I: Mean and standard deviation of osteocalcin levels in FD PRP
+ C and DFDBA

Level of Osteocalcin (pg.ml")

Group Day 0 Day 7 Day 14 Total
n==6 n=6 n=6 n=18
FD PRP 329.409 + 253.424 + 230.318 + = 271.051 =
+C 22.769 19.571 26.346 48.647
320.318 = 353.576 360.621 +  344.838 +
DFDBA 62.167 65.062 80.865 68.058
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Figure 1: Mean osteocalcin level of each group by time of
measurement. The level of osteocalcin in OFD + FD PRP + C
shows a decrease on days 7 and 14; meanwhile, group OFD +
DFDBA shows an increase in the osteocalcin level.

oral diseases in humans and carry a high risk of tooth
loss. The most effective treatment to halt the progression
of the disease and to eliminate deep pockets is open
flap debridement with or without the addition of graft
materials. Graft materials may improves the height
of epithelial attachment and reduces probing depth
compared with OFD alone (4, 23). It can originate
from various sources, such as autografts, allografts, or
xenografts (23).

PRP is a concentrate of platelets containing numerous
growth factors, mostly TGF-f and PDGF. FD PRP + C
is an autologous growth factor produced to enhance
the property of PRP alone, making it possible to store
PRP for a couple of weeks before use while preserving
the properties of fresh PRP (11). DFDBA, as the recent
gold standard bone graft material, is an allograft that has
osteoinductive and osteoconductive capabilities (24). It
has some limitations, such as the unpredictable results
caused by variations between donors and preparation
methods (8). This study aimed to compare DFDBA and
FD PRP + C by its impact on osteoblastic activities in
the first 14 days after its application on infrabony defect.
From the data obtained in this preliminary study, the
mean osteocalcin level in the DFDBA group was higher
than that in the FD PRP + C. The comparison between
the two groups showed a significant difference, which
can be interpreted as a significant difference existing
between the outcome of infrabony defect with FD PRP
+ C and DFDBA at the 7th and 14th postoperative days.
The osteocalcin level was decreased in FD PRP + C
because of its low osteoconductive and osteoinductive
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potential, unlike that of DFDBA (9). However, as the
osteocalcin level represents the osteoblastic activity of
bone regeneration and the destruction of periodontal
tissue at the same time, it did not represent the exact
bone regeneration effect of both materials (20). The
growth factors contained in FD PRP + C, mostly PDGF
and TGF-B, still has the bone regeneration potential in
a long-term process (7). Unlike DFDBA, FD PRP + C
has a soft tissue regeneration potential that is beneficial
for the clinical improvement of the treated teeth with
periodontitis (8). Further study on clinical parameters is
required to examine the regeneration effect of FD PRP +
C in a long-term process.

CONCLUSION

This recent preliminary study concluded that there was
a significant difference between the osteocalcin level
in periodontal healing after OFD with DFDBA and
FD PRP + C, with the osteocalcin level being higher
in the DFDBA group. The results indicate that DFDBA
materials have a higher capacity for bone re-modelling
in periodontal intrabony defect therapy in the first 14
days compared with FD PRP + C. However, FD PRP +
C has potential clinical value in bone regeneration of
intrabony defects because of its long-term release of
growth factors. Further studies are needed to determine
the long-term efficacy of the material from clinical point
of view. The correlation between platelet concentrations
in PRP and its osteoinductive properties also require
further investigation.
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