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INTRODUCTION

Periapical lesions occur due to long standing 
endodontic infection of teeth. In cases where 
conventional root canal therapy fails to eliminate the 
lesion, surgery is the last alternative. Periapical 
surgery not only aims to eliminate the pathology but 
also healing wound by regeneration of bone and 
periodontal tissue. Regeneration in periapical bone 
defects is a great challenge to endodontists, 
especially in case of large bony defects or through 
and through lesions. This results in healing by repair 
rather than regeneration. This may be overcome by 
using various bone graft materials.

Hydroxyapatite (HA) bone graft is bone 
conductive in nature, which permit outgrowth of 
osteogenic cell from existing bone margin to intra 
osseous defects. Platelet Rich Fibrin (PRF), second 
generation platelet concentrate possesses both 
regenerative and osteoconductive properties. 
Hence, the combination of both has synergistic 
effect on the bone regeneration. Other benefits of 
using combination of PRF with HA are improved 
handling properties of graft materials, graft 
stabilization, hemostasis, promoting wound healing, 
bone growth and maturation.

The present case report focuses about CBCT 
evaluation of healing of bone of a large periapical 
lesion through combination use of HA with PRF 
after periapical surgery.

MATERIAL AND METHODS

A 25-year-old male patient reported to the 
Department of Conservative Dentistry and 
Endodontics at Dr. R. Ahmed Dental College & 
Hospital with pain and complained of pus discharge 
in upper anterior teeth since last 6months. Patient 
gave the history of root canal treatment done on #21 
one & half years ago. His medical history was non 
contributory.

On clinical examination, extra orally - no 
abnormality was detected. Intra orally - there was 
discolored #21 and discharging sinus was present in 
relation to #22 [Figure-1a]. Both the tooth were 
tender on percussion. Periodontal pocket depth was 
within normal range [Figure-1b]. There was no 
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Periapical surgery aims to remove 
periapical pathology followed by achieving 
complete wound healing by regeneration of the 
bone and periodontal tissue. Regeneration of 
periapical bone defect is a challenge especially 
in case of large or through and through lesion, 
because of the time taken for bone regeneration 
and quick ingression of connective tissue within 
the defects. That is why it is advocated to use 
graft materials in place of the defect.

The present case report focuses about 
healing of a large periapical lesion in relation to 
#21, #22 through combination use of- 
osteoconductive Hydroxyapatitecrystal (HA) 
with osteoinductive platelet rich fibrin (PRF) as 
graft materials after periapical surgery which 
was evaluated through CBCT.

The patient was evaluated clinically and 
radiographically on 3rd, 6th and 12th month 
after surgery. He was asymptomatic and CBCT 
scans revealed remarkable reduction of area of 
bone defect (95.31 %) and increase in gain of 
bone density (104%).

Result of this case reportjustifies the use of 
HA & PRF mixture for bony healing of large 
periapical defect after surgery.



gingival recession or tooth mobility. IOPAR [Figure- 
1c] & cone beam computed tomography scans were 
performed to assess the periapical lesion. [Figure-1d, 
1e,1f & 1g].

The patient was explained about the treatment to 
be under taken on him. Informed consent was 
obtained. Clearance from institutional ethics 
committee was taken. Under local anesthesia 
(2%lignocaine and 1:80000 adrenaline)and rubber 
dam application endodontic treatment on #22 & 
Retreatment on#21 was performed [Figure- 2a, 2b].

Thorough blood examination was done and 
patient was administered suitable antibiotics. 

Infiltration anesthesia (2% lignocaine 
with1:80000 adrenaline) was given. Then 

mucoperiosteal flap was elevated [Figure- 2c]. Bony 
window preparation was done with micro motor with 
copious saline irrigation [Figure- 2d]. After 3mm root 
resection [Figure- 2e] with 00 angulation, curettage 
of the pathology was done and the specimen was sent 
for histopathological examination. PRF was prepared 
from patient's 10ml blood through centrifugation in 
centrifugal machine (REMI R-8C, India) as per 
technique of Dohan et al. [Figure- 2f]. Then prepared 
PRF was mixed with Hydroxyapatite crystal( G-
BONE, G. Surgiwear Limited, India) and was filled 
in the periapical defect [Figure- 2g]. The flap was 
repositioned & sutured [Figure-2h]. Patient was 
disposed with proper advice. After7 days suture was 
removed & patient was asked to report on follow up 
visits.

Figure 1: (a) clinical photograph b) showing periodontal probing c) pre op IOPAR. CBCT scans -- 
(d) Axial, (e) Coronal, (f) Sagittal of#21, (g) Sagittal of#22.

Figure 2: (a) WL IOPAR, (b) Obturation , (c) Full thickness mucoperiosteal flap elevation, (d) Bony window 
preparation, (e) 3mm root resection, (f) PRF preparation, (g) HA +PRF mixed and placed in bone defect, (h) 
Suture given.
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radiolucent area was seen to be 89.84, 93.49 & 95.31 
percent respectively  (Table 1)

DISCUSSION

Orthograde root canal therapy should be the first 
option for the treatment of all inflammatory 

1periapical lesions which has 85% of success rate . 
Nevertheless, failure after orthograde root canal 
treatment needs surgical intervention. Periapical 
Surgery has some limitations, such as it is an invasive 
procedure, requires skilled and experienced operator 

2,3and also has psychological impact on the patient . 
But periapical surgery remains the last resort when 
orthograde treatment fails or is not possible.

RESULTS

On 3rd, 6th and 12th months follow up visit 
patient was evaluated clinically & radiographically. It 
was found that the tooth was functioning normally. It 
was not tender on percussion or palpation. There was 
no discharging sinus . Probing depth was within 
normal limit.

IOPAR showed evidences of considerable amount of 
bone deposition (Figure - 3a,4a&5a). CBCT 
evaluation revealed there was gradual increase in 
bone density (HU) and decrease of radiolucent area 
(Figure -3b, 3c, 3d, 3e; 4b, 4c,4d, 4e & 5b, 5c, 5d, 5e). 
It was seen that percent increase in bone density was 
59.61, 82.27 &103.95 in 3, 6, 12 months respectively 
and in the same time interval the decrease in the 

RADIOLOGICAL EVALUATION AT FOLLOW-UP VISITS

Figure 3 :-a-IOPAb- Axial  c- Coronal  d- Sagittal of #21       e- Sagittal of #22

Figure 4 :- a-IOPAb- Axial    c- Coronal   d- Sagittal of #21       e- Sagittal of# 22

Figure 5 :-a-IOPAb- Axial   c- Coronal   d- Sagittal of# 21       e- Sagittal of# 22

Table -1; depicts gradual increase in bone density (HU)and decrease of radiolucent area

Sagittal AV- average area #21&#22periapically in sagittal view of CBCT



CONCLUSION

This case report provides sufficient evidence that 
combination of HA & PRF may be used for bony 
healing of large periapical bony defects after 
periapical surgery.
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The final outcome of the nature of wound healing 
after endodontic surgery can be repair or regeneration 
depending on the nature of the wound – small, large or 
through and through. Small defects usually heal by 
regeneration while other wounds heal by repair due to 
quicker movement of connective t issue.  
Regeneration of tissue after a surgical procedure 
requires (a) recruitment of progenitor /stem cells to 
differentiate into committed cells, (b) growth/ 
differentiation factors as necessary signals for 
at tachment,  migrat ion,  prol iferat ion and 
differentiation of cells, and © local-micro 
environmental cues like adhesion molecules, extra 
cellular matrix, associated non-collagenous protein 
molecules and so forth. Lack of any of these elements 

4would result in repair rather than regeneration.

Hydroxyapatite (HA) bone graft is a porous 
material which have excellent bone conductive 
properties and permits outgrowth of osteogenic cell 
from existing bone surface to bony defects. This also 
refers to their ability to stimulate and support the 
proliferation and differentiation of mesenchymal 
progenitor cells of the host tissue, together with the 

5induction of bone formation . 

To further enhance the healing of periapical 
defects, host modulating agents such as platelet 
concentrates as for example PRF is used. PRF was 

6first developed in France by Choukroun et al .PRF is 
an autologous concentrate of platelets on a fibrin 
meshwork that contains cytokines, leukocytes, and 
growth factors such as platelet derived growth factor 
(PDGF), transforming growth factor beta (TGF-
beta), vascular endothelial growth factor (VEGF) and 
epidermal growth factor (EGF). TGF-beta and PDGF 
promote healing of soft tissue and bone through 

7stimulation of collagen production . Use of PRF has 
certain advantages over bone grafting materials. 
Being autologous, it is indispensable in tissue wound 
healing and acts as better space filler. PRF is easy to 
obtain and is inexpensive. So this, second generation 
platelet concentrate possesses both regenerative and 
osteoinductive properties. PRF is in the form of a 
platelet gel and can be used in conjunction with bone 
grafts, which offers several advantages including 
promoting wound healing, bone growth and 
maturation, graft stabilization, wound sealing, and 
hemostasis and improving the handling properties of 

8graft materials . Hence, the combination of both has 
synergistic effect on the bone regeneration.

Results of this case study evaluated up to the last 
follow up, suggest that combination of PRF & HA 
results bone healing & bone growth in a large 
periapical bone defect.

10Similar case reports by Deenadayalan E. et al.  
4and Rahman et al.  concluded, that the use of PRF and 

HA bone graft mightaccelerate the bone regeneration. 
However histological studies aremore appropriate to 
confirm the bone regeneration.
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