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ABSTRACT:
Introduction: The development of the inflammatory periapical lesion which results due to trauma from occlusion or pulpal
necrosis causes a local response of bone around the apex of the tooth. Depending upon the nature of wound and available
biological growth factors the outcome will be either regeneration or repair. Being a rich source of growth factors, platelet
rich fibrin (PRF) possess many advantages in bone regeneration. The purpose of this studyis to evaluate the healing potential
of the combination of PRF and Demineralized bone graft as opposed to using these materials alone. Materials and
Methods: A periapical surgery was performed on thirteen patients with a large periapical inflammatory lesion and a large
bony defect. Two study groups were made based on lottery method into Group A and Group B. The defects were then filled
with a combination of PRF and Demineralized bone graft crystals in Group A and only Demineralized bone graft was used
in Group B.Radiographically hard tissue fill (using standardized paralleling cone technique) were evaluated at baseline,1
month and 9 months postsurgery. Results: No differences in any of the investigated parameters were observed at baseline.
At 6 months postsurgery, both groups showed significant improvement in clinical parameters (p< 0.001).PRF+DBM (Group
A) was more effective than DBM (GroupB) alone as afavorable increase ofhard tissue fill was noted in group A compared
with group B.On the basis of our outcome, we conclude the use of PRF in combination with Demineralized bone graft might
have accelerated the bone regeneration in Group A as compared to Group B.
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INTRODUCTION

Periodontitis is an inflammatory disease that leads to
the loss of tooth-supporting tissues. Bone loss due to
periapical pathology is a common presentation in
clinical practise. Periapical surgery includes removal
of diseased soft tissue and sometimes application of
different graft material to enhance new bone
formation at the defective site [Traditionally a
variety of bone graft materials have been used as an
adjuvant in the healing of periapical defects but the
use of autologous bone substitute such as platelet rich
fibrin has been widely accepted for its potential
benefit of accelerating the body’s natural healing
process in bone regeneration. Platelets after cellular
interactions, release different growth
factors(cytokines) which are biologically active
substances that are involved in tissue-repair
mechanism such as chemotaxis, cell proliferation,

angiogenesis, extracellular matrix deposition, and
remodelling and stimulate bone and soft tissue
healing?! Ease of preparation, cost-effective and
relative lack of complications has made PRF a very
safe and popular biomaterial leading to widespread
use in regenerative procedurest®!

MATERIALS & METHODS

THE STUDY POPULATION

Thirteen patients (ten females and seven males; aged
from 24 to 44 vyears, average age 34+ 11 years)
having periapical diseasebased on clinical signs and
symptoms, intraoral and radiographic findings
(periapical radiolucency >1cm in dia) were included
in this study. Two groups were made Group A &
Group B and patients were randomly allocated in
these groups based on Lottery method.The subjects
included those in which conventional endodontic
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therapy failed to resolve the periapical lesion and
periapical root-end surgery was required and were
otherwise medically healthy individuals.All patients
were informed of the nature of this study and signed
an informed consent prior to their inclusion. The
study was performed in accordance withthe Helsinki
Declaration of 1975, as revised in 2000 and the study
protocol was reviewed and approved bythe college
ethical committee.

THE STUDY DESIGN

The study was designed as a prospective controlled
clinical study. All patients underwent initial therapy,
consisting oforal hygiene instruction, full-mouth
scaling and root planning to combat any existing
periodontal inflammation and occlusal adjustment
when indicated.After periodontal re-evaluation, the
patients wereincluded in this study.Followed by
endodontic treatment in the teeth associated with the
lesion. Obturation and periapical curettage with
grafting was done on the day of surgery.

PROTOCOL FOR PRF PREPARATION

Choukroun’s protocol® had been followed for the
preparation of PRF. Just prior to surgery, 8 ml
intravenous blood was drawn from the antecubital
vein and was collected in a 10-ml sterile tube without
anticoagulant. The tube was centrifuged immediately
at 3,000 rotations per minute for 10 min. This allows
the structured fibrin clot in the middle of the tube
between the red blood cells at the down most and

GROUP A

Pre Operative Iopér

Baseline

acellular plasma layer which lacks platelets at the top.
A natural and progressive polymerization which
occurs during centrifugation results the formation of
PRF. PRF can be separated easily from red blood
cellslayer using a sterile tweezers and scissors from
the tube.

SURGICAL TREATMENT

Periapical surgery was performed following the
standard surgical technique using crevicular and two
releasing incisions and reflection of full thickness
mucoperiosteal flap.Thorough debridement, tissue
curettage was done at the defect site followed by
irrigation using sterile saline solution.Glass ionomer
cement was used as the root end filling. The PRF
prepared and stored prior to surgery was mixed with
DBM (Osseograft) by sprinkling the graft material
over the PRF gel and together the mixture was placed
into the bony defect in Group A while only DBM
alone was used in Group B. The mucoperiosteal flaps
were repositioned and secured in place by giving
simple interrupted suture using 3-0 non absorbable
black silk surgical suture.Primary closure was
obtained and standard postoperative instructions and
medications (diclofenac sodium 50 mg TID +
amoxicillin-clavalunic acid 625mg TID for 5 days)
were prescribed. The patients were recalled at 1 week
for suture removal &at 1 month, and 6 months
thereafter, when they were examined clinically
regarding postoperative discomfort, pain, sensitivity
to percussion, and presence/absence of swelling.

1 Month

6 Month
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GROUP B

Pre Operaive Ioparhowing
Large Periapical Lesion

Baseline

'\ 1YY

1 Month

6 Month

STATISTICAL ANALYSIS

Radiographic  assessment  using  standardized
radiographswas done at baseline, 1 month and 6
months after surgery to evaluate defect resolution in
terms of area of radiolucency .The image was then
subjected to morphometric area measurement with
the area measurement tool in the VixWin Pro digital
image analysis software (Version 1.3, Gendex Dental
Systems, Hatfiled, PA, USA) by outlining the
radiolucency.[! Calibration was done automatically
by the software. The area measured was recorded in
the evaluation sheet. At the 6 month, again the same
procedure was repeated and the area was measured
using the same criteria as mentioned before.Paired t-

test was performed using SPSS for windows (version
20) to evaluate changes between baseline and 1
month and baseline and 6 months.

RESULTS

The patients did not complain of any unusual or
severe pain. There were no signs of infection,
untoward reaction, wound dehiscence or extrusion of
material in any of the patientsThe SD of area
measured at baseline for the groups A & B were 5.2&
9.20 respectively and area after 6 months were 3.93
& 6.87 respectively. There was a highly significant
difference in the area measurement comparing the
baseline and at 6 months [Table 1].

Table 1: Comparison Of Area At Baseline With Area At 6 Months

Group Area At Baseline | Area At 6 Month | Area (Mean Difference) | * P Value
GROUP A 5.2 3.93 1.27 0.006*
(PRF +DBM)
GROUP B 9.20 6.87 2.33 0.001*
(DBM)
GROUP Avs - - - 0.01
GROUPB

*P-value :Highly significant

DISCUSSION

Periapical surgery is the last treatment option for
chronic inflammatory  perical lesions  when
orthograde treatment fails or is not possible. Recent
years Platelet rich fibrin (PRF) becomes a biological
revolution in soft tissue & osseous regeneration. PRF
contains and releases different growth factors that
stimulate bone and soft tissue healing [} Growth

factors are actively participating in tissue repair
mechanism such as angiogenesis, chemotaxis, cell
proliferation, extracellular matrix deposition, and
remodelling. Autologous platelet storage via PRF is
an easy, cost-effective way to obtain high
concentrations of growth factors for tissue healing.
The PRF production protocol attempts to accumulate
platelets and released cytokines in a fibrin clot.
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Currently available clinical evidence suggests that
healing rate of surgical sites enhanced with PRF is
upto two to three times higher than normal surgical
sites 1 This study compared combination PRF+
DBMwith DBM alone in the treatment of human
periapical defects. The results indicate that
PRF+DBM treatment was effective in significantly
improving clinical and radiographic parameters at
6months after surgery

HARD TISSUE FILL

In this study, the average radiographic hard tissue
fillis in accordance with previous reports on the
clinical benefits of a regenerative approach
employing PRP combined with DBM. Parimala et al.
reported a significant radiographic defect hard tissue
fill of 4.04 mm in the PRP + BPBM

group ! compared with DBM alone.

MECHANISM OF PRF

The PRF is considered as a second-generation
platelet concentrate. Choukroun developed the PRF
making protocol in 2001. The PRF is produced
without adding an anticoagulant, bovine thrombin, or
calcium chloride is not needed for platelet activation

and fibrin polymerization . The homogenous fibrin
network formed from centrifugation is more highly
coherent than natural fibrin clots. PRF composed of a
fibrin matrix polymerized in a tetra molecular
structure, with inclusion of platelet, cytokines,
circulating stem cells and leucocytes!®l.

The autologous growth factors released by PRF in a
gradual manner for at least one week and up to 28 d
1. The homologous organization of fibrin network is
formed during centrifugation by natural and slow
polymerization. The anticoagulant absence leads to
massive platelet activation in the test tube. A
progressive polymerization incorporates intrinsic
circulating cytokines in the fibrin meshes. This
configuration increases the lifespan of these
cytokines, only at the time of initial cicatricial
remodelling they are released and used %, PRF also
has a more durable and stronger effect than PRP. The
elastic nature of PRF membrane acts like a fibrin
bandage which accelerates the healing of wound
edges.

The use of biological platelet extracts (PRF) in
healing of inflammatory lesions have been reported
by various authors [Table 2]

Author Year Teeth Material Follow up

Goyal L [11] 2014 22 PRF & alloplastic bone graft | 12 months
Bhandari et al., [12] 2013 11 and 21 PRF& Osseograft 14 months
Singh et al., [13] 2013 | 15 cases of upper anteriors PRF 6 months
Shivashankar etal., [14] | 2013 11 and 12 PRF & HA graft 24 months
Jayalakshmi et al., [15] 2012 21 and 22 PRF and B-TCP 12 months

SUMMARY & CONCLUSION

Within the limitations of this study, it can be
concluded that PRF can be used as a safe, efficacious
and cost-effective alternative to conventional bone
substitutes for promoting early resolution of
periapical defects.In conclusion, the results of this
study indicate that the PRF + DBM combination
improved clinical and radiographic outcome better
than DBM alone in the treatment of periapical
defects. Further exploratory studies in comparison
with other platelet concentrates need to be undertaken
to evaluate the treatment outcome in periodontal
defects.
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