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Abstract

Aim: A combined technique using a platelet-rich plasma (PRP)/bovine porous bone
mineral/guided tissue regeneration membrane was found to be an effective modality
for the treatment of mandibular grade II furcation defects. To elucidate the role played
by each component, the present randomized, double-blind study is designed to
evaluate the effectiveness of autologous PRP alone in the treatment of mandibular
degree II furcation defects compared with open flap debridement (OFD).

Material and Methods: Using a split-mouth design, 40 mandibular degree II
furcation defects were treated either with autologous PRP or OFD. Plaque index,
sulcus bleeding index, vertical probing depth, relative vertical and horizontal clinical
attachment level and gingival marginal level were recorded at baseline and 6 months
post-operatively. Vertical and horizontal defect depths were also recorded using spiral
computed tomography.

Results: A statistically significant difference was observed in all the clinical and
radiographic parameters at the sites treated with PRP as compared with those with
OFD. However, all the furcation defects retained their degree II status.

Conclusion: Despite a significant improvement, lack of complete closure of furcation
defects implies a limited role of autologous PRP as a regenerative material in the
treatment of furcation defects, necessitating further long-term studies.
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Furcations are frequently not accessible
for adequate professional debridement,
because their entrance is very small for
the size of periodontal instruments, and
they present with ridges, convexities
and concavities that frequently render
the defect impossible to instrument
effectively (DeSanctis & Murphy 2000).
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Regeneration of the periodontium
within the furcation defect is considered
one of the most challenging aspects of
periodontal therapy (Newell 1998).
Despite anatomical limitations, reports
in the literature have demonstrated a
reduction of probing depth and a gain
in the clinical attachment level of Class
II furcal invasions using coronally posi-
tioned flaps (Fuentes et al. 1993), hard
tissue grafts (Brunsvold & Mellonig
1993) and guided tissue regeneration
(GTR) with and without various grafting
materials (Pontoriero et al. 1988, De
Leonardis et al. 1999, Lekovic et al.
2003). Recent literature also supports

the use of enamel matrix derivatives
with or without a combination of bone
graft (Aimetti et al. 2007, Chitsazi et al.
2007). However, only GTR therapy has
provided histological evidence, in both
animals and humans, that clinical reso-
lution of the defect corresponds to
regeneration of the supporting apparatus
within a previously exposed furcation
area (Gottlow et al. 1986, Caffesse et al.
1990a, b).

There has been an increasing interest
in polypeptide growth factors (PGF)
in the field of periodontal regenera-
tion. PGFs [i.e., platelet-derived growth
factor (PDGF), transforming growth
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factor-f (TGF-) and insulin-like
growth factor (IGF)] are biologic med-
iators that have the ability to regulate
cell proliferation, chemotaxis and differ-
entiation (Lekovic et al. 2003). PDGF
has the primary effect of a mitogen,
initiating cell division (Oates et al.
1993). Recombinant PDGF-BB, in
combination with recombinant IGF-1
(150 pg/ml of each), has been shown to
exert a favourable effect on periodontal
regeneration as measured by a gain in
clinical attachment and osseous defect
fill in humans (Howell et al. 1997).
Upon activation, TGF-f facilitates
wound healing under inflammatory
conditions (Sporn & Roberts 1992).
PGFs like PDGF and TGF-f§ are known
to be abundant in the o granules of
platelets (Assoian et al. 1984). A con-
venient technique to obtain a high con-
centration of PGFs is by preparing
autologous platelet-rich plasma (PRP)
(Lekovic et al. 2003). It basically
involves the sequestration and concen-
tration of platelets in plasma, with
subsequent application of this prepara-
tion to wound-healing sites. It has been
shown that application of PRP to the
wound healing site increases the con-
centration of platelets (and theoreti-
cally of PDGF and TGF-f) by up to
338% (Marx et al. 1998).

A human clinical trial using recombi-
nant PDGF and IGF has shown promis-
ing results in intra-bony defects and
furcations (Howell et al. 1997). The
use of purified recombinant PDGF-BB
mixed with a bone allograft resulted in
robust periodontal regeneration in class
II furcation defects (Nevins et al. 2003).
It was concluded by Lekovic et al.
(2003) that the PRP/bovine porous
bone mineral (BPBM)/GTR combined
technique was an effective modality of
regenerative treatment for mandibular
grade II furcation defects and that it is
necessary to elucidate the role played by
each component of the combined therapy
in achieving these results. Hence, the
current study is designed to evaluate the
effectiveness of autologous PRP alone in
the treatment of human mandibular
degree II furcation defects compared
with open flap debridement (OFD).

Material and Methods
Patient selection
Twenty systemically healthy subjects

(10 females and 10 males, mean age
of 42.8 years) undergoing periodontal

therapy at the Department of Perio-
dontics, Government Dental College
and Research Institute, Bangalore,
India, from March 2006 to June 2007
were selected for the study (Fig. 1).

The inclusion criteria for the study
included the presence of paired, contral-
ateral buccal degree II furcation defects
(Hamp et al. 1975) in vital, asympto-
matic mandibular first molars with a
radiolucency in the furcation area on
an intra-oral periapical radiograph, ver-
tical probing depth (VPD) =5 mm and
horizontal probing depth >3 mm fol-
lowing phase I therapy (scaling and root
planning, SRP).

Patients with any systemic illness
known to affect the outcomes of perio-
dontal therapy, insufficient platelet
count for PRP preparation, compro-
mised immune system, pregnancy and/
or lactation, a habit of smoking or use of
other tobacco products, those taking
drugs known to interfere with wound
healing, allergy or sensitivity to any
medication to be used in the study and
those with unacceptable oral hygiene
[plaque index (Silness & Loe 1964)>
1.5] after the re-evaluation of phase-I
therapy were excluded from the study.
In addition, teeth with inter-proximal
intra-bony defects, gingival recession,
endodontic involvement or mobility of
> Miller’s (1950) Grade II were also
excluded.

It was made clear to the potential
subjects that participation should be

voluntary. Written informed consent
was obtained from those who agreed to
participate.  Ethical clearance was
obtained for the study from the Ethical
Committee, Rajiv Gandhi University of
Health Sciences, Bangalore.

Pre-surgical therapy

Before the surgery, each patient was
given careful instructions on proper
oral hygiene measures. A full-mouth
supra- and subgingival SRP procedure
was performed under local anaesthesia.

Six to eight weeks following phase I
therapy, a periodontal evaluation was
performed to confirm the suitability of
the sites for the study.

The selected sites were divided ran-
domly (toss of a coin) into control and
test sites according to a split-mouth
design, where the control sites were
treated with OFD and the test sites
with flap surgery, followed by place-
ment of autologous PRP.

The clinical parameters recorded
before surgical procedures included
VPD from the gingival margin, relative
vertical and horizontal clinical attach-
ment level (RVCAL, RHCAL) along
with gingival marginal level (GML)
from the apical level of customized
acrylic stents with grooves to ensure a
reproducible placement of the Univer-
sity of North Carolina no. 15 periodontal
probe (for vertical measurement) and
PQ2N probe (for horizontal measure-

24 patients assessed for eligibility

A 4

4 patients excluded:

— 1 refused to participate
3 diagnosed degree I11
furcation on CT

A 4

40 sites in 20 patients randomized to
test (PRP) and control (OFD) sites

|

Followed upto 6 months: 20

|

20 patients analyzed

Fig. 1. Flow chart for study patients.
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Fig. 2. Pre-operative axial view of the test
site for PRP.

Fig. 3. Pre-operative axial view of the con-
trol site for OFD.

Fig. 4. Post-operative axial view of the test
and control sites.

ments). The site-specific plaque index
(PI) of Silness & Lde (1964) and the
sulcus bleeding index (SBI) of Muhle-
man & Son (1971) were also measured.

Bone defect morphology was assessed
using spiral computed tomography (CT,
Siemens Somotom Emotion, Spiral CT,
Erlangen, Germany). A high-resolution
CT scanner equipped with a three-
dimensional (3D) image reconstruction
software package was used with follow-
ing technical parameters: slice thickness
of 1 mm, exposure of 130kV, 90 mA
with a scan time of 1 s/slice in the spiral

© 2009 John Wiley & Sons A/S
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scan mode, bone algorithm for axial
slice orientation and zero degree gantry
orientation. 3D images were recon-
structed from spiral CT images using a
software (Syngo Dental Siemens Soft-
ware, Germany). The image slice with
the maximum defect depth was used to
measure the hard tissue parameters. The
region of interest was extracted and
threshold processing was performed to
obtain the images containing bone and
teeth. Bone defect morphology was
assessed and the measurements were
made using the caliper provided with
the software with accuracy closest to
0.1 mm. The measurements included the
vertical defect depth (VDD: distance
from the furcation fornix to the base of
the defect in sagittal view) and horizon-
tal defect depth (HDD: distance from an
imaginary line joining the maximum
convexity of the mesial and distal roots
to the base of the defect in axial view).

Examiner calibration

Intra-examiner calibration was achieved
by examination of 10 patients twice,
24h apart before beginning the study.
Calibration was accepted if measure-
ments at baseline and 24 h were similar
to &+ 1 mm at the 90% level.

PRP preparation

On the day of surgery, 20 ml blood was
drawn from each patient by venipunc-
ture of the antecubital vein. Blood was
collected in sterile plastic test tubes that
contained Citrate Phosphate Dextrose-
Adenine (CPD-A, HL Haemopack,
Thiruvanathapuram, Kerala, India) as
an anticoagulant in the ratio of 2.8 ml
CPD-A to 20ml of blood. The blood-
containing test tubes were shaken gently
to enhance complete mixing of the
blood with the anticoagulant. Then it
was kept at room temperature for a
minimum of 45min. to minimize the
complement activity. Later, blood-con-
taining test tubes were centrifuged using
a refrigerated centrifugal machine at
3000 rpm for 10 min., which resulted in
separation of three basic fractions: the
bottom red blood cells (RBC), middle
PRP and top layer of Platelet-poor plas-
ma (PPP), because of differential densi-
ties. Two to three millilitres of the top
layer corresponding to the PPP was
aspirated with a pipette and collected
in a separate sterile plastic tube. The
same aspirated PPP was used to obtain
the autologous thrombin at the time of

583

Fig. 5. Pre-operative sagittal view of the test
site for PRP.

application. The PRP was collected in
conjunction with the top 1-2mm of the
RBC fraction because the latter is also
rich in newly synthesized platelets
(Lekovic et al. 2003).

Surgical procedure

Intra-oral antisepsis was performed with
0.12% chlorhexidine digluconate rinse
and extraoral antisepsis was carried out
with iodine solution. Following admin-
istration of local anaesthesia, sulcular
incisions were made and mucoperiosteal
flaps were raised. Care was taken to
preserve as much inter-proximal soft
tissue as possible. Meticulous defect
debridement and root planing were
carried out using curettes (Gracey, Hu-
Friedy, Chicago, IL, USA) and ultraso-
nic instruments (Cavitron, Dentsply,
Tulsa, OK, USA). No osseous recontour-
ing was carried out.

PRP gel was prepared according to
the method described by Su et al.
(2004). Beads (5g) and 10% CaCl,
(0.3ml) were added to PPP (10ml) to
activate coagulation. The mixture was
agitated once a minute for 8-10 min. at
room temperature. The supernatant con-
taining human thrombin (HT) was
recovered after an additional 10 min.
HT and PRP, in equal quantities from
the same blood donor, were mixed to
prepare the gel (Su et al. 2004).

Autologous PRP in the gel form of
the required size was packed into the
defect in the test group. The mucoper-
iosteal flaps were repositioned and
secured in place using 4-0 non-absorb-
able black braided silk surgical suture
(Ethicon, Johnson and Johnson Ltd.,
Somerville, NJ, USA). Interrupted or
sling sutures were placed and the surgi-
cal area was protected and covered with
periodontal dressing (Coe-Pak, GC
America Inc., Chicago, IL, USA). Later,
suitable antibiotics and analgesics
(amoxicillin 500 mg four times per day
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and ibuprofen 800mg three times per
day as necessary) were prescribed, along
with chlorhexidine digluconate rinses
(0.12%) twice daily for 3 weeks.

One surgeon performed all the sur-
geries. An examiner other than the
operator performed all the clinical mea-
surements without knowledge of the
treatment groups. Patients underwent
the two surgical procedures at the
same appointment. The test and control
sites were not revealed to the patients. A
coin toss (done by a person other than
the surgeon and the examiner) was used
to determine the site to be operated first.

Post-operative care

Periodontal dressing and sutures were
removed 2 weeks post-operatively.
Surgical wounds were gently cleansed
with 0.12% of chlorhexidine digluco-
nate on a cotton swab. Thereafter, gentle
brushing with a soft toothbrush was
recommended. At 8 weeks post-opera-
tively, each patient was re-instructed
for proper oral hygiene measures.
Patients were examined weekly up to 1
month after surgery and then at 3 and 6
months. No subgingival instrumentation
was attempted at any of these appoint-
ments. Post-operative care included
reinforcement of oral hygiene and
mechanical plaque control whenever
necessary.

Post-surgical measurements

Six months after the initial surgery, PI
and SBI were recorded. Soft and hard
tissue evaluation was performed. Soft
tissue measurements were repeated with
previously used acrylic stents. A second
CT scan of the study sites was carried
out (after obtaining the ethical approval
from the university) and all the 3D
reconstruction and hard tissue measure-
ments were repeated for comparison.

Primary and secondary outcome
measures

The primary outcome of the study was
defect fill (vertical and horizontal). The
secondary outcomes included RVCAL,
RHCAL, VPD, GML, PI and SBI.

Statistical analysis

The results were averaged (mean
standard deviation) for each clinical
and radiographical parameter at both
time intervals. The difference between

each pair of measurement was then
calculated (Baseline — 6 months). Paired
t-test was applied to assess the statistical
significance between time points within
each group for clinical and radiographic
parameters. One-way analysis of var-
iance was used to test the difference
between groups. SBI and PI were
expressed as absolute and relative
counts. Comparison between indices
between the test and control groups
was performed using the non-parametric
Mann—Whitney test. The data were ana-
lysed using statistical software (SPSS™
version 10.5, SPSS Inc., Chicago, IL,
USA). A sample size of 20 was esti-
mated to achieve 91% power to detect a
difference of 0.5 between the null
hypothesis and the alternative mean.

Results

All 20 patients completed the study.
Healing of all the control and test sites
was uneventful, and no cases of post-
operative infection were observed.

A statistically significant reduction in
the PI and SBI was observed in both test
and control sites at 6 months post-
operatively. However, the difference
between the test and the control sites
was statistically insignificant (Table 1).

The clinical parameters at baseline
and 6 months are reported in Table 2
and their mean change in Table 4. At 6
months post-operatively, test sites pre-
sented with a significantly greater reduc-
tion in VPD than control sites, with a
difference of 1.5 £ 0.10mm. The gain
in attachment level was also signifi-
cantly greater in the test sites, with
a difference between the two groups
of 24+£054mm in RVCAL and
1.7 = 0.54 mm in RHCAL. Control sites
did not reveal any significant reduction
in the clinical parameters recorded

Table 1. Bleeding and Plaque index

except for the RHCAL over a period
of 6 months unlike the test sites, with
significant changes in all the parameters
recorded. Gingival recession was found
to be similar between the test and the
control sites.

Vertical and horizontal defect fill are
reported in Tables 3 and 4. Test sites
presented with a vertical defect fill of
1.23 £ 0.43mm (32.08 £ 10.37%) and
a horizontal defect fill of 1.33 & 0.93 mm
(28.74 £ 21.09%), significantly greater
than the control sites with a vertical
defect fill of 0.64 + 0.66 mm (16.54 +
18.80%) and a horizontal defect fill of
0.09 £+ 0.48 mm (1.74 £+ 16.95%) over a
period of 6 months (Figs 2-8).

Discussion

For the present clinical study, with the
aim to evaluate the clinical effectiveness
of the autologous PRP in treating man-
dibular buccal degree II furcation
defects in humans, 40 sites in 20
patients were treated using the split-
mouth design so as to avoid the effect
of a natural variation between different
individuals.

The limitations of conventional radio-
graphs have been emphasized in the
literature. They are 2D representations
of the 3D alveolar bone, tooth and soft
tissue (Jeffcoat et al. 1995). They mask
the osseous changes by other anatomic
structures. Radiographs underestimate
the true amount of bone loss (Armitage
1996). Foreshortening or elongation of
radiographic images caused by cone
indication (Hausmann et al. 1989) and
variations in the contrast and density
caused by poor control of film proces-
sing may prevent the accurate detection
of osseous changes by the clinician
(Reddy 1992). In the dental radiographs,
the artificial furcation involvement in 6

Test group Control group
Baseline 6 months Baseline 6 months

Bleeding index N (%) N (%) N (%) N (%)
Score 0-0.5 0 (0) 10 (50.0) 0 (0) 16 (80.0)
Score 0.6-1 6 (30.0) 10 (50.0) 8 (40.0) 4 (20.0)
Score 1.1-1.5 14 (70.0) 0 (0) 12 (60.0) 0(0)

p value 0.002* 0.001*

Plaque index N (%) N (%) N (%) N (%)
Score 0-0.5 0 (0) 12 (60.0) 0 (0) 14 (70.0)
Score 0.6-1 8 (40.0) 8 (40.0) 6 (30.0) 6 (30.0)
Score 1.1-1.5 12 (60.0) 0 (0) 14 (70.0) 0 (0)

p value 0.002* 0.001*

*p<0.05 significant.

© 2009 John Wiley & Sons A/S



of 28 (21%) molars was identified while
all 28 molars with involved furcations
(100%) were identified in the axial CT-
scans. Therefore, it was concluded that
high-resolution-CT offers a 3D assess-
ment of the inter-radicular bone mor-
phology in furcation involvement
without overlying structures and the
periradicular alveolar bone could be
assessed on all sides of the roots, thus

Table 2. Clinical parameters at baseline and 6
months

Test Control

Vertical probing depth (mm)

Baseline 6.00 £ 0.94 5.10 £ 1.20
6 months 3.70 £ 0.95 4.30 + 1.64
p value <0.05* >0.05

Vertical attachment level (mm)
Baseline 8.40 £ 1.71 7.00 £ 1.05
6 months 6.40 + 1.71 6.90 + 1.66
p value <0.05* >0.05

Horizontal attachment level (mm)

Baseline 10.60 + 2.07 8.70 £+ 1.64
6 months 8.10 £+ 2.13 7.90 £+ 1.85
p value <0.05* <0.05*

Change in gingival level (mm)
Baseline 1.60 £ 0.52 1.90 £ 0.74
6 months 1.80 + 0.79 2.20 £ 0.92
p value >0.05 >0.05

*p»<0.05 significant.
NA, not applicable.

Table 3. Radiographic parameters at baseline
and 6 months

Test Control

Vertical defect depth
Baseline (mm) 3.86 + 0.59 3.81 + 1.39
6 months (mm) 2.63 +0.63 3.17 £ 1.35
p value <0.05* <0.05*
Horizontal defect depth
Baseline (mm) 4.53 £ 1.25 3.79 £+ 2.09
6 months (mm) 3.20 + 1.32 3.70 + 2.13
p value <0.05* >0.05

*»<0.05 significant.
NA, not applicable.

Autologous PRP in furcation defects

permitting a high identification rate and
classification of molars with involved
furcations (Fuhrmann et al. 1997). The
usefulness of CT as an aid in periodontal
examination and diagnosis, and in the
prediction and evaluation of periodontal
regenerative treatment outcomes has
been reported in a case report (Ito et
al. 2001). However, it is difficult to
precisely compare the risk of radiation
dosage between CT and conventional
radiographs for periodontal examina-
tions (Naito et al. 1998).

It was suggested that PRP contains
high concentrations of several growth
factors such as PDGF and TGF-f3, which
may strongly modulate the regeneration
process. Data from in vitro studies have
shown that PRP stimulates the prolifera-
tion of periodontal ligament and osteo-
blastic cells while, at the same time,
epithelial cell proliferation is inhibited
(Okuda et al. 2003). It was also specu-
lated that due to its fibrinogen content,
PRP reacts with thrombin and induces
fibrin clot formation, which in turn is
capable of upregulating collagen synth-
esis in the extracellular matrix and pro-
vides a favourable scaffold for cellular
migration and adhesion (Camargo et al.
2005). The fibrin component of PRP gel
not only works as a haemostatic agent
aiding in stabilization of the graft mate-
rial and the blood clot (Polson & Proye
1983, Wikesjo et al. 1992), but also
adheres to the root surface and may
impede the apical migration of epithelial
cells and connective tissue cells from
the flap (Gottlow 1994), and thus PRP
may exert a GTR-like effect (may act as
a barrier to cover bone and periodontal
ligament, temporarily separating them
from the gingival epithelium) in the
treated defects. While increasing the
concentrated delivery of various growth
factors, PRP also stimulates monocyte
chemotaxis in a dose-dependent fashion
and RANTES (regulated on activation

Table 4. Comparison of mean change of parameters in 6 months between the groups
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normal T cell expressed and secreted),
in part, was found to be responsible for
PRP-mediated monocyte migration.
Lipoxin A4 was found to be increased
in PRP, suggesting that PRP may sup-
press cytokine release, limit inflamma-
tion and thereby promote tissue
regeneration. This suggests that PRP
facilitates healing by controlling the
local inflammatory response (El-Sharka-
wy et al. 2007).

To date, only a few studies have been
conducted to evaluate the influence of
PRP alone on bone healing. The treat-
ment of bony defects with PRP alone, in
either femurs or calvaria of rabbits or
mandibles of dogs, showed no improve-
ment in bone formation (Polson & Proye
1983, Okuda et al. 2003, Camargo et al.
2005). Conversely, favourable results
were reported by Anitua (1999), Sam-
martino et al. (2005) and Simon et al.
(2004) in bone healing of extraction
sockets treated with PRP only. There-
fore, there are still no definitive conclu-
sions about the biologic effect of PRP
when it is used alone.

There are differences in the last step
of PRP preparation, which includes
addition of an agent to start gelation
and activation of platelets. Some
authors suggest agents such as bovine
thrombin (BT) or fibrin adhesive (Whit-
man et al. 1997, Marx et al. 1998,
Anitua 1999, Landesberg et al. 2000,
Sonnleitner et al. 2000), whereas others
demonstrated the utilization of patient’s
own blood (Kassolis et al. 2000, Gon-
shor 2002, Robiony et al. 2002). There
are two uncommon, but potentially ser-
ious complications that relate to the
blood-derived surgical adjuncts. First,
when PRP is collected from allogeneic
donors, there is a risk of transfusion-
transmitted virus infections. Second,
when platelet gels are prepared with
BT, there is a risk of inducing a serious
bleeding disorder from the formation of

Test Control p value t value
Clinical parameters
Mean vertical probing depth reduction (mm) 2.30 £ 1.41 0.80 £+ 1.31 0.025% 2.451
Mean vertical attachment level change (mm) 2.50 + 1.64 0.10 + 1.10 0.003* 3.475
Mean horizontal attachment level change (mm) 2.50 £ 1.17 0.80 £+ 0.63 0.001* 4.019
Mean gingival recession (mm) 0.20 £+ 0.63 0.30 £ 0.67 0.736 0.342
Radiographic parameters

Mean vertical defect fill (mm) 1.23 £ 043 0.64 + 0.66 0.033* 2.343
Percentage of vertical defect fill (%) 32.08 £+ 10.37 16.54 4+ 18.80 0.038* 2.287
Mean horizontal defect fill (mm) 1.33 £ 0.93 0.09 + 0.48 0.002* 3.711
Percentage of horizontal defect fill (%) 28.74 £+ 21.09 1.74 £ 16.95 <0.001* 177.71

*»<0.05 significant.

© 2009 John Wiley & Sons A/S
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Fig. 6. Post-operative sagittal view of the
test site with PRP.

Fig. 7. Pre-operative sagittal view of the
control site for OFD.

Fig. 8. Post-operative sagittal view of the
control site with OFD.

antibodies that cross-react with human
coagulation

factor V (Banninger et al. 1993). Also,
there is a concern that exposure to
bovine blood carries a potential risk of
acquiring variant Creutzfeld Jacob dis-
ease (Su et al. 2004).

Su et al. (2004) have shown that the
clotting time for BT-induced platelet gel
(PG) (9.6 & 1.2 s) was shorter than that
for HT-induced PG (12.0 £ 2.1s), indi-
cating that the thrombin concentration,
determined by the time to clot fibrino-
gen in the PRP, was slightly less in the
HT (approximately 50 US units/ml).
PRP volumes prepared using this tech-
nique contain an optimal platelet count
of 1071 x 10’ & 227 x 10° per uL. PGs
obtained with HT or BT had similar
fibrin consistencies and both were sui-
table for use as carriers for grafts in
clinical practice. The concentrations of

PDGF-AB and TGF-f1 levels were sig-
nificantly higher for PGs using HT
compared with BT (Su et al. 2004,
Thorn et al. 2004). It has been shown
that thrombin obtained from human
plasma may be, even at lower concen-
trations, a more potent trigger for gran-
ule secretion and growth factors’ release
than BT. Replacing BT with HT not
only preserves the biologic and physical
properties of the PGs but also enhances
the safety profile (Su et al. 2004).

To our knowledge, there have been
no studies reporting the use of PRP
alone in the treatment of furcation
defects. However, when interpreting
the findings of this study, it has to be
kept in mind that at present no other data
evaluating the treatment of furcation
defects with the use of PRP and spiral
CT are available, and therefore, a direct
comparison with other studies is not
possible.

A mean VPD reduction of 2.30 £
1.41mm in the test sites compared
with 0.80 £ 1.31 mm in the control sites
was observed 6 months post-operatively
in the present study. Thus, the test sites
presented with a significantly greater
VPD reduction than the control sites,
with a difference of 1.5+ 0.10mm.
Gingival recession was found to be
similar between both the test and the
control sites. Even though the mean
VPD reduction in our study is similar
to that observed by Lekovic et al. (2003)
(1.58 & 0.22mm in favour of the test
sites), VPD reduction with PRP alone
was much less than that with the use of
PRP/BPBM/GTR over a period of 6
months in the previous study by Lekovic
et al. (2003) (4.07 £ 0.33mm). VPD
reduction using PRP in our study was
found to be equivalent to that obtained
by OFD (2.49 £+ 0.38 mm) in the study
of 6 months’ duration by Lekovic et al.
(2003). Apart from the different regen-
erative materials used, the difference in
VPD reduction in the two studies could
also be attributed to the deeper baseline
pocket depth in both the groups in the
study by Lekovic et al. (2003) as the
potential for regeneration is more in
initially deeper defects (Machtei et al.
1994). The mean VPD reduction in our
study is more than the weighted mean
difference of 1.16 mm with GTR as
mentioned in the systematic review by
Jepsen et al. (2002) and the median VPD
reduction of 0.5mm by EMD (Meyle
et al. 2004).

An important clinical outcome of a
periodontal regenerative procedure is

gain in clinical attachment. A gain of
2.50 £ 1.64mm in RVCAL achieved
using PRP in the present study is lesser
than 3.29 £ 0.42mm achieved by a
combination of PRP/BPBM/GTR in
mandibular grade II furcations. The rea-
son for the difference could not be given
due to lack of data regarding the base-
line RVCAL in the other study (Lekovic
et al. 2003). The mean RVCAL change
in our study is more than the weighted
mean difference of 1.77 mm with GTR
as mentioned in the systematic review
by Jepsen et al. (2002).

Although all the furcation defects
retained the degree II status (about 6/
20, i.e., 30% of the defects approaching
degree I with a 3 mm horizontal probing
depth, the deepest horizontal probing
within the furcation to gingival margin),
there was a significant gain in RHCAL
of 2.50 £ 1.17mm over a period of 6
months in the test group. The RHCAL
gain in our study is more than the
weighted mean difference of 1.31 mm
with GTR reported in the systematic
review by Jepsen et al. (2002).

A vertical defect fill of 123+
0.43mm and a horizontal defect fill of
1.33 £ 0.93 mm was obtained with PRP
in the present study. The defect resolu-
tion by GTR alone was more (1.60 &
1.50mm vertical defect fill and
2.47 £0.99 mm horizontal defect fill)
while that by a combination of GTR
and bovine-derived anorganic bone was
much better (1.80 £+ 2.11 mm vertical
defect fill and 3.27 4 1.39 mm horizon-
tal defect fill) in a study by Simonpietri
et al. (2000). The defect fill obtained by
PRP/BPBM/GTR was almost double in
the study by Lekovic et al. (2003)
(2.56 £ 0.36 mm vertical defect fill and
2.28 £ 0.33 mm horizontal defect fill).
The mean reduction of open horizontal
furcation depth by EMD (2.6 &= 1.8 mm)
and GTR (1.9 £+ 1.4 mm) over a period
of 14 months was more than that
achieved by PRP in 6 months in the
present study (Jepsen et al. 2004). The
defect fill by PRP may improve over a
longer duration (>6 months), although
this remains to be proven.

From a clinician’s point of view, the
practical aspects related to PRP prepara-
tion, which involves an additional step
in the surgical procedure, increasing the
time for the procedure by 20-30min.,
should also be considered. Despite a
29% horizontal defect fill, lack of com-
plete closure of mandibular degree II
furcation defects using PRP implies that
it has a limited role as a regenerative

© 2009 John Wiley & Sons A/S



material in the treatment of furcation
defects.

Conclusion

Within the limits of the present study,
despite the statistically significant results
obtained by autologous PRP, it did not
appear to be clinically beneficial for the
treatment of mandibular degree II buccal
furcation defects. Future controlled stu-
dies should include a histomorphometric
analysis to demonstrate periodontal
regeneration and also the assessment of
bone quality using Hounsfield units on
suitable CT images. Further studies need
to be carried out on a larger sample size
and for a longer duration to further
explore the role of PRP in the manage-
ment of furcation defects.
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Clinical Relevance

Scientific rationale for the study: The
combination of PRP/BPBM/GTR
was found to be effective for regen-
eration of mandibular grade II furca-
tion defects. Hence, this study was
designed to elucidate the role played
by PRP alone.

Principal findings: The use of PRP
led to a statistically significant reduc-
tion in the VPD, gain in RVCAL and
RHCAL and a significantly greater
vertical and horizontal defect fill as
revealed by Spiral CT images, com-
pared with OFD. Despite the gain in
RHCAL, all the furcation defects
retained the degree II status.

Practical implications: Despite the
lack of complete closure of degree
II furcation defects, a statistically
significant clinical and radiographic
improvement has been observed over
6 months. Hence, long-term follow-
up is required to confirm the effec-
tiveness of autologous PRP in the
treatment of furcation defects.
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