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Ridge Augmentation using Bone Graft
and Platelet Rich Fibrin
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ABSTRACT:

Ridge augmentation procedures require bone regeneration

outside the existing bony walls or housing and are therefore

often considered to be the most challenging surgical procedures

in implant dentistry. One of the most innovative developments

in dentistry is the use of the autologous Platelet Rich Fibrin

(PRF) for the soft and hard tissue regeneration. PRF is a source

of growth factors that may contribute to an accelerated tissue

regeneration process.

This article presents a case report of a 22 year old male patient

who had an inadequate width of alveolar ridge for an implant

placement in 11 region. Therefore, to increase the width of the

alveolar ridge, bone grafting was done where PRF was used

with bone graft which proved to be a beneficial entity.
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INTRODUCTION

Healing and soft tissue maturation requires three main factors namely, angiogenesis by proper scaffolds,
growth factors and mesenchymal stem cell activity.1 Disruption of the vasculature leads to fibrin formation,
platelet aggregation and simultaneous release of growth factors into the tissues from platelets. The process
of angiogenesis requires an extracellular matrix which allows migration and division of endothelial cells.
The specific dense structure of fibrin rich gel in PRF promotes neoangiogenesis. This paper reports a case
where PRF was used with bone graft for horizontal ridge augmentation.

CASE REPORT

A male patient aged 22 years reported to the Department of Periodontics, Meenakshi Ammal Dental
College, Chennai with the chief complaint of missing tooth in 11 region. He gave the history of trauma four
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months back and simultaneous avulsion of the right
central incisor tooth. On clinical examination (Fig.1),
height of the alveolar ridge was adequate but the
width of the ridge was inadequate for an implant
placement. The ridge was found to be a class I defect
according to Siebert’s classification.2 Intraoral
radiographs also revealed a deficient ridge. Ridge
augmentation using bone graft with platelet rich
fibrin (PRF) was planned. The patient was clinically
healthy with no history of systemic diseases.
Informed consent was taken from the patient.

PREPARATION OF PRF

 PRF belongs to a new generation of platelet
concentrate but with a simplified processing as
compared to platelet rich plasma (PRP). Blood was
drawn into 10ml test tubes without an anticoagulant
and centrifuged immediately for 12 minutes at 2,700
rpm (Fig. 2).

The resultant product consists of the following three
layers.

1. Topmost layer consists of acellular platelet poor
plasma (PPP).

2. PRF clot in the middle.

3. RBCs at the bottom.

Successful preparation of PRF requires speedy
blood collection and immediate centrifugation,
before the clotting cascade is initiated. PRF can be
obtained in the form of a membrane by squeezing
out the fluids in the fibrin clot.3

SURGICAL TECHNIQUE

Under local anesthesia, mucoperiosteal flap was
elevated which revealed a concave defect in the
labial wall of the ridge (Fig. 3). After decortication,
an alloplastic material (Perioglas®) was mixed with
blood and placed in the defect and sealed with the
PRF membrane (Fig. 4), (Fig. 5). Mucoperiosteal flap
was closed using 4-0 black silk sutures (Fig. 6).
Antibiotics and analgesics were prescribed for the
patient.

POST-OPERATIVE CARE

 Patient was recalled after two weeks and
sutures were removed. (Fig.7) Healing was
satisfactory. Patient was reviewed every two months

(Fig. 8) and oral hygiene was reinforced. Six months
following the surgery, the patient was again
reviewed, clinically the width of the ridge showed
an increase (Fig. 9). Radiographs showed an
adequate defect fill.

DISCUSSION

 Ridge augmentation aims to re-establish
adequate amount of bone volume for implant
placement and to fulfil the biomechanical
requirements of the prosthesis.

 One of the most recent developments is the use
of the autologous Platelet Rich Fibrin [PRF] for the
enhancement of the soft and hard tissue. It was first
developed in France by Choukroun et al.3 It
eliminates the risk associated with the use of bovine
thrombin. PRF is an immune and platelet
concentrate which is obtained on a single fibrin
membrane, containing all the constituents of a blood
sample which are favourable for healing and
immunity.

PRF releases a number of growth factors
namely, transforming growth factor β-1 (TGF-beta-
1), vascular endothelial growth factor (VEGF),
platelet-derived growth factor αβ (PDGF-AB) and
thrombospondin-1 (TSP-1) during 7 days. It also
secretes fibroblast growth factor (FGF), epidermal
growth factor (EGF) and proinflammatory cytokines
like IL-1β, IL-6, and TNF-α. Due to its mechanical
function and a rapid angiogenesis promoting ability,
PRF membranes are viable material for all types of
superficial cutaneous and mucosal healing.4 PRF in
the form of a membrane can be used in conjunction
with bone grafts, which has several advantages, such
as promoting wound healing, bone growth,
maturation and density, wound sealing and
haemostasis, and imparting better handling
properties to graft material.5 PRF as an adjunct to
bone graft makes it possible to enhance the graft
volume without injuring the maturation quality in
new bone.6

 PRF offers a number of advantages over PRP.
It is a simplified and cost effective process over PRP.7

PRF eliminates redundant process of adding bovine
thrombin to promote conversion of fibrinogen to
fibrin which is necessary in PRP.8 Bovine thrombin
may have toxic effects on cells.
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The conversion of fibrinogen to fibrin takes place
slowly through the small amount of thrombin
present in the blood sample itself. Thus due to slow
polymerization, a physiologic architecture, which is
beneficial for the healing process, is obtained.9 Slow
polymerisation during PRF processing leads to the
intrinsic incorporation of platelet cytokines and
organic chains in the fibrin meshes. Thus PRF,
unlike the other platelet concentrates releases
cytokines during the fibrin matrix remodelling. This
explains the clinically observed healing properties
of PRF.10 Studies showed PRP has limited potential
to stimulate bone regeneration as it releases growth
factors quickly, just before the cell outgrowth from
the surrounding tissue.

In the present case, the patient showed
adequate bone fill within 6 months using bone graft
and PRF. The use of PRF as an adjunct to bone graft
proved to be highly beneficial in a deficient alveolar
ridge. Implant has been planned for the augmented
site.

CONCLUSION

 Growth factors play a pivotal role in bone
grafting procedures.PRF can be considered a healing
biomaterial as it permits wound healing optimally.
Thus further longitudinal studies are needed to
determine and establish the role of PRF in addition
to bone substitutes for sufficient augmentation of
deficient alveolar ridges.
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Figure 1: Pre-operative view
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Figure 2: Preparation of PRF Figure 3: Elevation of flap

Figure 4: Decortication of bone and placement of bone graft Figure 5: Placement of Platelet-rich fibrin membrane

Figure 6: Suturing of flap Figure 7: Post-operative view Two weeks

Figure 8: Post-operative view Two months Figure 9: Post-operative view Six months
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