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Abstract
Aim: In the management of furcation defects a wide range of periodontal regenerative materials have been used. Platelet-rich fibrin (PRF),
proposed by Choukran in 2001 is a second generation platelet concentrate with affluence of growth factors. These growth factors have the
ability to accelerate soft and hard tissue healing. PRF and its beneficial uses have been studied in the field of plastic surgical procedures,
sinus lift procedures, multiple root coverage cases along with coronally positioned flap. PRF is superior to other platelet concentrates due to
its ease of preparation, cost effectiveness and it needs no addition of any exogenous compounds. Earlier studies have shown decalcified
freeze-dried bone allograft (DFDBA) has osteogenic potential, also PRF along with DFDBA has been successfully used in regeneration of
intrabony defects. Hence the present study aimed to assess the additional benefit of using PRF along with DFDBA in the management of
mandibular grade II furcation defects both clinically and radiographically.
Materials and Methods: Nine sites of nine patients with chronic periodontitis with mandibular grade II furcation defects with probing
pocket depth of ≥5mm and horizontal probing depth of ≥3mm after scaling and root planing were selected for the study. Open flap
debridement (OFD) done at the furcation sites, followed by placement with DFDBA and PRF. Clinical and radiographic parameters were
measured at baseline and at 6 months postoperatively.
Result: The integrated use of PRF along with DFDBA in furcation defects showed better results in all clinical and radiographic parameters.
The beneficial effects of PRF may be the reason for the effective results obtained in this study. When the graft particles mixed with PRF
the PRF fragments serve as a biological connector between graft particles. Furthrmore, the slow release of cytokines contribute a
significant role in the self-regulation of inflammatory and infectious phenomena within the grafted material
Conclusion: It can be concluded that the combination of autologous PRF with DFDBA is an efficient treatment modality for the
management of mandibular grade II furcation defects.
Keywords: Decalcified freeze- dried bone allograft, Furcation, Growth factors, Platelet-rich fibrin, Regeneration.

Introduction
Periodontitis is a “complex multifactorial disease, and a
series of events including cell adhesion, migration,
proliferation and differentiation are required for true
periodontal regeneration.1 Studies have shown that molars
with furcation involvement, have a higher rate of
periodontal breakdown and respond less favourably to
periodontal therapy. This can be due to complex anatomic
morphology of the furcation, that impedes accessibility for
individual oral hygiene and also to professional root
debridement.2
Reports in literature demonstrated periodontal
regeneration with coronally positioned flaps,3 barrier
membranes and biological agents. Even though these
materials are used today, there has been increasing interest
in polypeptide growth factors (PGF). PGF like Platelet
derived growth factors (PDGF) and TGF-β were present in
α granules of platelet and they have the potential to regulate
cell proliferation, chemotaxis and differentiation.4,5 Platelet
–rich fibrin (PRF) described by Choukroun et al in 2001, as
a “second generation platelet concentrate which is pooled
with platelets, growth factors, cytokines and glycoproteins,
and they are the key factors for periodontal regeneration
with added synergetic effect on the healing process of soft
and hard tissue”.6,7

Recent evidence has shown that viable growth factors
in PRF can induce cell proliferation of osteoblast,
periodontal ligament cells but it will suppress the oral
epithelial cell migration, which is a key factor in periodontal
regeneration.8 PRF has been proven to be beneficial in the
field of plastic surgical procedures, sinus lift procedures and
multiple root coverage cases.9 Also, PRF is superior to other
platelet concentrates due to its ease of preparation, cost
effectiveness and it needs no addition of any exogenous
compounds like bovine thrombin and calcium chloride.
The osteogenic potential of decalcified freeze -dried
bone allograft (DFDBA) was proposed by Urist et al.10 The
demineralisation of graft exposes the bone morphogenetic
proteins-2(BMP-2) and BMP-7, which were capable of
inducing mesenchymal cells to differentiate into
osteoblast,11 also provides an osteoconductive surface for
cell attachment.12 A randomized clinical trial was conducted
by Chadwick et al in the management of periodontal
intrabony defects with a test treatment of platelet-rich fibrin
compared to an active control treatment of demineralized
freeze-dried bone allograft. The clinical or radiographic
outcomes showed that both treatment modalities resulted in
significant improvements in hard and soft tissue
measurements.13
Many studies conducted to evaluate the efficacy of PRF
and DFDBA in the treatment of intra bony defects. To the
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best of our found knowledge there have been no studies to
evaluate the collaborative effect of PRF and DFDBA in the
management of mandibular grade -II furcation defect.
The clinical and radiographic changes of patients using
decalcified freeze- dried bone allograft (DFDBA) and PRF
in the buccal furcation defect were illustrated in this study.
Materials and Methods
The study was conducted at Department of
Periodontology at Pushpagiri College of Dental Sciences
and Research center, Thiruvalla, Kerala. Patients presenting
with mandibular grade–II furcation defects, belonging to the
age group of 35- 65 years were enrolled in this study.
Ethical clearance for the study was obtained from the
institutional ethical committee. No.PCDS/IEC/S19/12/14).
and the study was conducted in accordance with the
Helsinki Declaration of 1975, as revised in 2000. An
explanation about the study was given to the patients, there
after a written informed consent was obtained. This clinical
trial was conducted in nine sites of nine chronic
periodontitis patients with grade-II mandibular furcation
defects with probing depth (PD) ≥5mm and horizontal
probing depth ≥3mm after scaling and root planning. Only
vital teeth were included in the study. Subjects with
underlying systemic illness, those taking any drugs known
to affect the outcome of periodontal therapy and drugs
affecting platelets were excluded. Smokers, immune
compromised individuals, pregnant or lactating subjects
were excluded.
Presurgical Therapy
Phase-I therapy done, which includes full mouth
scaling, root planning and selective occlusal grinding where
ever indicated. Oral hygiene instructions were reinforced to
the study group. For measurements of bone defects
standardized technique with the help of position indicating
device (RINN XCP system) and digital radiovisuography
(Kodak RVG 5100), radiographs were taken.14 Clinical
parameters were recorded at various time period ie, at base
line, 4th week after phase-I therapy, 3 months and at the 6th
month after intervention. (Fig. 1)
Radiographic Assessment
Radiographic evaluation of the defect was done at base
line and 6 months postoperatively (Figure4). The
radiolucent area below the furcation fornix was measured by
a computer aided software programme (Scion image,
Frederick, MA). [15,16]
PRF Preparation By Choukron17
A standard protocol of PRF preparation followed as
proposed by Choukron. After getting the informed consent,
from the antecubital vein a 10 ml of blood was drawn just
before the surgery. The collected blood was immediately
centrifuged at 3,000 rpm for 10 minutes. This resulted in 3
layers
1. Top most layer consists of acellular platelet poor
plasma (PPP) as a supernatant

2.
3.

PRF clot in the middle layer
RBCs at the bottom.

The platelet poor plasma (PPP) was removed from the
centrifugation tube. PRF was separated from the red
corpuscles which were present at the base level using a
sterile tweezers and scissors. After that it is transferred on to
a sterile dappen dish. (Fig. 2)
Surgical Protocol
Intraoral and extraoral antiseptics were applied. After
giving local anaesthesia, a crevicular incision was given
using No: 15 blade. To expose the furcation defect a full
thickness flap was reflected. Meticulous defect debridement
was done using Quetin BL-1 furcation curette.
Following OFD half portion of PRF mixed with bone
graft to obtain a homogenous mass to fill the furcation
defect and the other half portion of PRF was used as a
membrane, which was trimmed and placed over the defect
filled with DFDBA (Rocky Mountain).18 Using 3-0 nonabsorbable
braided black silk surgical suture,
mucoperiosteal flaps were repositioned and sutured. Noneugenol periodontal dressing (Coe-pak) were also placed.
(Figure3)
Post Operative Care
After the surgical procedure, the patients were
prescribed with suitable antibiotics (amoxicillin 500 mg tid,
3 days), and non‑steroidal anti‑inflammatory drug
(combiflam tid, 3 days). Chlorhexidine digluconate 0.2%
rinse twice daily were also prescribed for two weeks.
Periodontal dressings and sutures were removed seven days
after surgery. Oral hygiene instructions were again
reinforced.
Results
The sample size has been calculated as 9 sites using an
α error of 5% and the power of the test as 80% at a
confidence of 95%. The changes after 6 months as
compared to base line data in both groups were tested using
Friedman test. A p- value less than 0.05% was considered as
statistically significant.
The study was done between the ages of 35-65 years
with a mean of 55.78±6.18 years. The materials used in the
study were well-tolerated as there was no cases of post
operative infection reported. Healing of all the sites were
also uneventful, during the course of the study. The
maintenance of oral hygiene was also satisfactory in all the
patients. There was a statistically significant reduction in
gingival index and plaque scores in the study groups from
baseline to 6months. The mean reduction of the above
parameters from baseline to 6 months was 1.997±0.379 mm
2.11±0.167mm respectively. Figure5 and 6 shows gingival
and plaque index from baseline to six months respectively.
Table 1 and 2 shows descriptive statistics of gingival index
and plaque index respectively.
In the study, there was greater reduction in probing
pocket depth (PPD) of 2.45 ± 0.706mm after 6 months also
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the mean change in recession was 1.45± 0.059mm. A gain
of 2.941±0.518.mm RHCAL and gain of 4.00 ±0.132mm
RVCAL was achieved in study group Table 3 and figure 7
shows changes in the clinical parameters over 6-month
period.
With regard to mean alveolar bone defect fill, it was
1.21± 0.507mm2 and percentage of defect fill achieved was
58.76±10.84 respectively. Table 4 and figure 8 shows
comparison of mean alveolar bone defect (MABD) and
mean change in millimeter at baseline and 6 months
Discussion
The ultimate goal of periodontal treatment is not only
preventing the progression of periodontal disease, but also
the regeneration of lost structures.19 When appropriate
parameters are addressed, the survival rate and treatment
outcome of furcation has been recognized as feasible and
predictable.20-22 DFDBA is widely used in periodontal
regeneration, as it had been demonstrated to be safe and
induces the host undifferentiated mesenchymal cells to
differentiate into osteoblasts with subsequent new bone
formation.23 Some donor bone has shown no activity at all
and had found to have act only as type –I collagen. These
shortfalls lead to extend their search for another material
with regenerative potential. Alpha(α) granules of platelet
forms ample of growth factors including platelet-derived
growth factor, transforming growth factor β (including β1
and
β-2-isomers),
vascular
endothelial
growth
factor(VEGF), and epidermal and insulin-like growth factor1(EGF,IGF).24
PRF has a natural fibrin framework which can protect
growth factors from proteolysis. The complex 3-D
architecture helps to concentrates not only platelet but also
leukocytes.25 Another characteristic feature of PRF is, its
simpler and less expensive nature to prepare, and also less
risky to the patients. PRF resorbs gradually due to the dense
fibrin matrix, so there is a sustained release of platelet and
leukocyte derived growth factors into the wound area upto a
period of ≥ 7 days.26-28
The gingival and plaque index showed statistically
significant improvement from baseline to 6months in the
study group. The mean reduction of gingival index from
baseline to 6 months was 1.997±0.379 mm and the mean
reduction of plaque index from baseline to 6 months was
2.11±0.167mm. The patients in the study group exhibited
good oral hygiene maintenance during the entire study
period. The reason for this improvement was the result of
repeated reinforcement of oral hygiene instructions.
According to Macheti et al optimal plaque control has been
considered to be a crucial factor in regenerative outcome
and also plaque-infected teeth will lose attachment after any
type of surgery.29, 30
In this study a mean probing pocket depth reduction of
2.45 ± 0.706 mm occurred after 6 months. The results of the
present study are in concordance with Chadwick et al.13
Bansal and Shah also demonstrated a significant reduction
in probing depth from baseline to 6 months in their
studies.31,32 The mean change in recession was 1.45±

0.059mm.The fibrin matrix show mechanical properties and
biologic functions like fibrin glues and maintains the flap in
a high and stable position, enhances neoangiogenesis,
reduces necrosis and shrinkage of the flap, and guarantees
maximal root coverage. The reduction in gingival recession
achieved in the study was better when compared with the
study done by Chadwick et al 201613
The RHCAL was measured using Nabers probe as
suggested by Eickholz et al 1995.33 A gain of
2.941±0.518.mm RHCAL and gain of 4.00 ±0.132mm
RVCAL was achieved in study group. More favorable
outcomes are expected in sites in which the interpxoximal
bone height is coronal to the entrance of the furcation defect
compared with those in which it is located at the same level
or even more apical.
Radiographs were used in the present study to
supplement the clinical findings. A definite increase in radio
opacity was observed in the furcation areas at 6 months.
Standardized IOPA of the sites were taken with the help of
position indicating device (RINN- XCP system
DENTSPLY, USA) and digital radiovisiography (Kodak
RVG 5100). For radiographic assessment, a computer-aided
software programme (Scion image, Frederick, MA) was
used. The radiolucent area in the furcation was measured
with the help of this software.34-37
In the present study, the mean bone defect fill was1.21±
0.507mm2 and percentage of defect fill achieved was
58.76±10.84. The integrated use of PRF along with DFDBA
showed better results in all clinical and radiographic
parameters. The beneficial effects of PRF may be the reason
for the effective results obtained in this study. When the
graft particles mixed with PRF the PRF fragments serve as a
biological connector between graft particles. Furthrmore,
the slow release of cytokines contribute a significant role in
the self-regulation of inflammatory and infectious
phenomena within the grafted material.38
The result of present study yielded greater clinical and
radiographic improvements. PRF and DFDBA had been
shown to be an effective modality of therapy in the
regenerative treatment of grade II furcations. The future
long-term studies with larger sample size and utilization of
advanced radiological techniques can be carried out to
further explore the role of PRF in the management of
furcation defects. A histomorphometric analysis could go a
long way in assessing predictable periodontal regeneration.
Table 1: Descriptive Statistics of Gingival Index of Study
Group
GI
Mean
SD
Mean Rank
GI [B]
2.200
0.734
4
GI [Ph-1]
1.289
0.513
3
GI[3 mo]
0.556
0.464
1.72
GI [6mo]
0.203
0.351
1.28
GI [B] Gingival index –Baseline, GI [Ph-1] Gingival
index –After phase-I therapy, GI[3 mo]- Gingival index –
After 3months, GI[6 mo]- Gingival index –After 6 months.
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Table 2: Descriptive Statistics of Plaque Index of Study
Group
PI
Mean
Std. Dev
Mean rank
PI[B]
2.78
0.667
3.83
PI[Ph-1]
2.11
0.601
3.17
PI[3 mon]
0.78
0.441
1.56
PI[6mon]
0.67
0.5
1.44
PI[B]- Plaque index at base line, PI[Ph-1]- Plaque index
after phase-I therapy, PI[3 mon]- Plaque index after 3
months, PI[6 mon]- Plaque index after 6 months.
Table 3: Changes in the Clinical Parameters over 6month Period
Periodontal
Baseline
6 months
p
parameters Mean± SD
Mean± SD
value
PPD
4.78 ± 0.667
2.33 ± 0.707
0.001*
REC
3.67 ± 0.500
2.22 ± 0.441
0.001*
RHCAL
5.33± 1.118 2.389 ± 0.600 0.010*
RVCAL
8.44± 0.882
4.44 ± 1.014
0.006*

Friedman test was used for analysis. P value ˂ 0.05
significant*
PPD- Probing pocket depth, Rec- Recession, RHCALRelative horizontal clinical attachment level, RVCALRelative vertical clinical attachment level, ABD- Alveolar
bone defect.
Table 4: Comparison of Mean Alveolar Bone Defect
(MABD) and Mean Change in mm at baseline, and 6
months
Mean alveolar bone defect (MABD)
Mean± SD
Baseline
2.13±1.243
6 Months
0.92 ± 0.736
Mean Change
1.21± 0.507
P Value
0.008*
Comparison done by Friedman test, P value ˂ 0.05
significant

Fig. 1: Pre Oprative measurement: A) Horizontal clinical attachment level with neber’s Probe, B) Vertical Clinical
attachments level with UNC-15 Probe

Fig. 2: Platelet-rich fibrin (PRF) prepration: A) Blood collection. B) Centrifuge machine. C) PRF obtained in the
middle layer after centrifugation, D) Portion of PRF mixed with DFDBA. E) Preparation of PRF membrane.
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Fig. 3: A) Placement of DFDBA. B) PRF membrane placed over DFDBA. C) Sling-Sutures placed in operator site. D)
Post-operative view.

Fig. 4: Radiograph: A) Base line B) After 6 months

Fig. 5: Demonstrating Gindival index of study group
from baseline to 6 months

Fig. 6: Bar graph demonstrating plaque index from
baseline to 6 months

Fig. 7: Bar graph demonstrating changes in the clinical
parameters over 6 months period

Fig. 8: Bar graph demonstrating variations in mean
alveolar bone defect (ABD) change in mm2 at baseline
and 6 months
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Conclusion
Management of furcation has always been a challenge.
The results of the study showed significant closure of the
furcation defects clinically as well as radiographically.
Within the realms of possibility, it can be concluded that
PRF along with DFDBA has been shown to be an effective
treatment option in for mandibular grade II furcation
defects. Utilization of PRF in the periodontal regeneration
procedures would be cost effective and less technique
sensitive treatment both for patients and dentist.
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