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Case Report

Surgical Management of an Open Apex with Platelet-Rich
Fibrin and Hydroxyapatite Bone Graft — A Case Report
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INTRODUCTION

Periapical surgery is the treatment of choice for a large periapical lesion with bone
loss that occurs due to long standing untreated teeth affected by trauma, caries or in
situations where there is an endodontic treatment failure. Failure of nonsurgical
endodontic treatment may be due to peri radicular tissues incorporating with
infections, foreign body response to filling materials, over instrumentation or over
obturation which might have prevented complete periapical healing. We present here
2 case reports wherein, combination of platelet-rich fibrin (PRF) and the
hydroxyapatite (HA) graft was used to achieve rapid healing of large periapical
lesions, and the treatment outcome concluded that PRF and hydroxyapatite bone
graft accelerated the wound healing and induced the rapid rate of bone formation,
which was confirmed radiographically.

Untreated non-vital teeth generally result in bone destruction in periapical
region, which may occur due to the spread of infection following pulpal necrosis,
trauma or failed endodontic treatment. Surgical intervention is essential when
endodontic treatment has failed and retreatment is not possible. Periapical surgery,
Apicoectomy or root end resection endodontic surgery is a safe and well documented
treatment alternative when teeth with periapical pathosis are not responding to
conventional endodontic treatment.! Periapical surgery removes periapical pathosis
resulting in optimal wound healing with regeneration of the bone and periodontal
tissue.

Regeneration has been defined as the reproduction or reconstitution of a lost or
injured part to restore their architecture and function. The nature of wound healing
and regeneration after endodontic surgery depends on the availability of progenitor
cells, signalling molecules and micro environmental cues.2 The need of a biological
modulator to enhance the healing after such surgeries lead to development of platelet
rich plasma (PRP) by Whitman et al. in 1997. PRP is an autologous concentrate of
platelets suspended in plasma. Subsequently, Choukroun et al. formulated, platelet
rich fibrin (PRF) which is a second generation of platelet concentrate. The major
advantage of PRF is the ease of preparation and application. It is less expensive and
requires less biochemical modifications.!

After surgical intervention, healing occurs by formation of connective tissue,
which is not desired from the endodontist’s point of view. PRF is both a healing and
an interpositional biomaterial which acts as a competitive barrier between desired
and undesired cells and prevents proliferating of connective tissue of the oral
epithelium and gingiva from growing into the defect.3 PRF contains growth factors
such as platelet derived growth factor (PDGF), transforming growth factor 1 (TGF
1), insulin like growth factor (IGF). It procures properties like cell migration, cell
attachment, cell proliferation, and cell differentiation.3.2
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Using PRF with autogenous bone graft helps to accelerate
the body’s natural wound healing mechanisms and
regeneration by utilizing the patient’'s own blood.3
Hydroxyapatite is one of the bioceramics and is a regenerative
graft material which is placed in the bony defect. It causes bone
regeneration by conduction or by acting as a scaffold and the
defect is filled. Literature has reported the osteoinductive
property of “HA” which is highly promising for new bone
regeneration.* The purpose of this case report is to evaluate
the use of platelet rich fibrin (PRF) used along with
hydroxyapatite bone graft in the treatment of large periapical
lesion.

PRESENTATION OF CASES

Case Report 1

A young adolescent 18-year-old female patient reported to the
Department of Conservative Dentistry and Endodontics with a
chief complaint of discoloration in relation to upper front teeth
for the past 1 year. The history revealed that she had a fall
before 2 years and had broken her maxillary anterior teeth.
The swelling was initially small, then gradually progressed and
was associated with discomfort while taking food. On Intraoral
examination 11, 12 were fractured (Ellis class IV fracture) and
discoloured. On palpation there was tenderness over the
apical mucosa in relation to 11, 12 and there was pain on
percussion. A pulp sensitivity test revealed that 11,12 were
non-vital. Preoperative intraoral periapical radiograph of 11,
12 revealed the presence of large irregular periapical
radiolucency (4 cm x 3 cm in size) at the apex of 11, 12 (Fig.
1a).
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Access opening was done in both teeth, working length
was determined and a thorough chemo mechanical
preparation was performed. The pulp chamber and root canals
were packed with calcium hydroxide paste until the paste was
seen at the canal orifice. After 2 months follow up,
radiographic examination revealed the persistence of the
periapical lesion. The case was evaluated and treatment plan
was decided taking into consideration the history, clinical
examination and radio graphic interpretation. Surgical
intervention was planned and the patient was explained about
the treatment plan. A cone beam computed tomography
(CBCT) scan a (DENTSPLY Sirona3D (orthophos XG 3D) was
advised. (Fig.1c & 1d).

The non-surgical endodontic procedure was performed by
using step back technique till the apical size was #50, #55,
#45, and #60 with regard to teeth 11,12 respectively (Fig. 2a
& 2b). Sodium Hypochlorite (5.25 %) solution was used for
irrigation during the canal preparation. Gutta percha
(Dentsply Maillefer) was used for canal obturation and AH 26
sealer (DENTSPLY) was used by roll cone technique. Before
the surgical intervention, basic blood investigations were
carried out and the results were within the physiological
limits. Informed consent was also obtained from the patient.

Under local anaesthesia (1:200,000 adrenaline). Sulcular
incision starting from the distal of the maxillary right central
incisor to mesial of the maxillary right canine was made, a full
- thickness mucoperiosteal flap was raised, the surgical site
revealed mild loss of labial cortical plate (Fig 4a).

The periapical defect was curetted, and the diseased tissue
was totally removed and irrigated. Biodentine apical barrier
was placed in single step by placing 4 - 5 mm Biodentine
(septodont) apical plug, using Schilder pluggers. (Fig 4b)
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Platelet-rich fibrin (PRF) was prepared using the patient’s
own blood collected in a 10 ml test tube without anticoagulant,
it was then centrifuged for 12 min at 475.54 g. After it was
centrifuged the test tube consisted of three layers 1. Acellular

Case Report

platelet poor plasma in the upper most part of the tube 2.
Platelet-rich fibrin in the middle 3. RBCs at the bottom of the
tube. (Fig 3a) Hydroxyapatite 0.5 mg of pore size of 0.4 - 0.9
mm and a stomatal rate of 15 % was mixed with the PRF
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preparation (Fig 3b). The mixture of PRF - HA was placed in
the periapical defect (Fig 4c). Suturing was done with 4 - 0 silk
sutures. Patient was prescribed with analgesics and antibiotics
and was advised to use chlorhexidine mouth wash. Patient was
recalled after 1 week and the suture was removed. On
examination of the surgical site wound healing was
satisfactory. The patient was reviewed every 2 months. After 1
year follow up, periapical radiograph was taken to confirm the
evidence of healing of the periapical bone (Fig 5).

Case Report 2

A young 24-year-old male patient reported to the Department
of Conservative Dentistry and Endodontics, with the chief
complaint of pain and pus discharge from the gums of the
upper front tooth for the past 4 - 5 months. History revealed
that he had a fall and hurt his maxillary anterior teeth 3 years
back, which resulted in fracture of his maxillary anterior teeth
and he had undergone treatment for the same 3 years back.
Intraoral examination revealed an infected sinus in relation to
21 with pus discharge, pain on percussion of 21, 22. Grade II
mobility in 21 and Grade I mobility in 22 were seen. A non-
vital response was elicited from 21, 22 using thermal and
electric pulp tester. Intraoral periapical radiograph revealed
that 21, 22 were root canal treated. An oval periapical
radiolucency about 3 x 2.5 cm with well-defined borders was
seen in the periapical area extending to the apical one-third of
roots of 21, 22. (Fig. 6a).

Surgical intervention was planned, basic blood
investigations were carried out and the results were within
physiological limits. Informed consent was also obtained from
the patient. A day prior to the surgery the patient was
administered prophylactic antibiotics.

Sulcular incision starting from distal aspect of 11 up to 23
under local anaesthesia was made and a full-thickness
mucoperiosteal flap was raised. The surgical site revealed
complete loss of cortical plate in relation to 21 and 22 (fig. 6b).
Curettage of the periapical defect including the cystic lining
was done. Retrograde filling was done using Biodentine (Fig. 6
¢).PRF with hydroxyapatite bone graft was compacted into the
periapical bony defect (Fig. 6 d). Suturing was done. The
patient was recalled after 1 week, suture was removed. IOPA
radiographs were taken every 2 months. IOPA revealed
increasing levels of radiopacity proving the uptake of graft and
periapical bone formation (Fig. 6 e).
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DISCUSSION

Periapical lesion is inflammation around the apex of the tooth
which occurs due to spread of infection following pulpal
necrosis, dental trauma or overextended obturation.
Orthograde root canal therapy is the first treatment option and
has reported 85 % of success rate. In clinical situations where
nonsurgical treatment cannot solve the problem or when the
treatment fails, periapical surgery is the last resort.3 The main
objective of periapical surgery is to resolve periapical lesion
and favour regeneration.

After the surgical intervention, healing usually occurs by
repair or regeneration.2 Regenerative surgery using barrier
membrane and graft material aid in the formation of new
tissues and functional reconstruction. The critical factors
essential for bone regeneration after the surgical intervention
are primary wound closure, angiogenesis, source of
undifferentiated mesenchymal cells, space maintenance, and
stability of the wound [ PASS principle].5

The present case reported the clinical efficacy of platelet
rich fibrin (PRF) and hydroxyapatite (HA) in the treatment of
periapical bony defect. Pradeep et al. stated that regenerative
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effect of PRF is increased when it is combined with HA in the

treatment of intra-bony defects.6 The main component of PRF

are the growth factors which are very essential for wound
healing. PRF contains platelet derived growth factor (PDGF),

TGFB1 and B2, insulin like growth factor (IGF), epidermal

growth factor (EGF), vascular EGF, and fibroblast growth

factors which play a major role in bone metabolism and
regulates cell proliferation. PDGF activates collagenase which
improves the strength of healed tissue. TGFB activates
fibroblasts to form procollagen and it deposits collagen. PRF
fastens healing by controlling the local inflammatory
response.3

Platelet rich fibrin when used with HA bone grafts
improves the handling properties of graft materials.”8 PRF
acts a matrix and the integrity of the bone graft material is
maintained, it brings about revascularization between the
bone graft particles by neoangiogenesis. Hydroxyapatite bone
grafting material is porous with bone-conductive property
which allows the osteogenic cells from existing bone surfaces
to outgrow into periapical defect where the bone graft was
placed. HA does not contain any organic components so, does
not induce any allergic reaction and is well tolerated
clinically.?

Advantages of using of PRF with HA bone graft are1®

1. The fibrin clot acts as a biological - connector between the
bone particles.

2. The fibrin network in the defective site facilitates cellular
migration for effective regeneration, neoangiogenesis,
vascularisation resulting in graft survival.

3. The platelet cytokines (PDGF, TGFa, IGF1) are gradually
released as the fibrin matrix is resorbed, resulting in
healing.1!

4. The presence of leukocytes and cytokines in the fibrin
network renders itself self-regulation of inflammatory and
infection within the grafted material.

5. As PRF is obtained from patient’s own blood, there are less
chances of infectious disease transmission.

6. PRF harvesting is economical

An important factor for the success of periapical surgery is
placing a biocompatible seal or root end filling which helps in
repair and regeneration of periapical hard and soft tissues. In
this case report Biodentine was used as the retrograde filling
material.

Biodentine is a calcium-silicate based material which is
biocompatible and easy to handle with short setting time, it is
claimed to be a bioactive dentin substitute which is effective in
management of root perforations, apexification and
retrograde filling.”

CONCLUSIONS

Within the plasma rich fibrin there is a slow conversion of
fibrinogen into fibrin as small quantities of thrombin are
physiologically available in the blood sample. Thus, there is a
physiologic architecture favourable for the healing process. In
the reported clinical cases treated with surgical intervention,
large periapical lesion was resolved effectively by repair and
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regeneration using a combination of PRF and HA bone graft
and successful outcome of the patient was confirmed
radiographically.
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