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ABSTRACT  

Background:  Apical periodontitis is one of the most periapical lesions reported in dentistry. There is immense 

dilemma to the clinicians regarding the use of bone graft following the periapical surgery. This study attempts to 

evaluate and compares the healing clinically and radiographically following periapical surgery with and without 

using hydroxyapatite granules. 

Materials and Methods: Twenty patients were randomly divided into two groups by coin toss method. First 

group consisted of ten patients who received bone graft during peri apical surgery (Group A) while second group 

of ten didn’t receive any bone graft (Group B). Lesions measuring not more than 2mm were included in the 

study. 

Results: Bone fill was evaluated radiographically for a period one to nine months. Clinical signs like pain on 

percussion, mobility, swelling was also noted.  None of the groups showed any delayed or immediate local tissue 

reactions. All the patients reported for the follow up visits. Both the group showed the bone formation post-

surgery. 

Conclusion: The bone fill after periapical surgery can be helped by using bone graft. Hydroxyapatite is found to 

be very effective alloplastic material. 
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INTRODUCTION 

Apical periodontitis is one of the most periapical 

lesions reported in dentistry. It is an inflammatory 

condition that effects the apical area of the tooth.1,2 

Radiographically it is seen as a radiolucent area in 

the apical third of the tooth. Patients frequently 

complains of severe pain while chewing and 

clinically tooth becomes tender on percussion even 

before the radiolucency occurs.3 The etiology of the 

condition could be an endodontic infection. 

The renewal of bone following destruction by 

pathological processes plays an important role in 

the success of the outcome of treatment. Healing 

should be consistent both qualitatively and 

quantitatively. Periradicular surgery is only 

required if the conventional treatment fails to attain 

the results.4  

There is immense dilemma to the clinicians 

regarding the use of bone graft following the 

periapical surgery.5 A group of few clinicians believe 

that there is no requirement of placing bone graft 

after the periapical surgery while others strongly 

believe that bone grafts are required for the a better 

bone fill. Different types of bone grafts are available 

for dental surgical procedure. These include 
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autografts, allografts, xenografts, and alloplasts. The 

ideal bone replacement material should be clinically 

and biologically inert, noncarcinogenic, easily 

maneuverable to suit the osseous defect, and should 

be dimensionally stable.4 It should serve as a 

scaffold for bone formation and slowly resorb to 

permit replacement by new bone.6 Calcium-based 

ceramic materials like calcium hydroxyapatite (HA) 

and tricalcium phosphate (TCP) had been used 

popularly for alveolar ridge reconstruction and in 

periodontal bony defects. In this present study, 

hydroxyapatite ceramic granules were used as a 

bone graft in periapical lesion.7–10 

This study attempts to evaluate and compares the 

healing clinically and radiographically following 

periapical surgery with and without using 

hydroxyapatite granules. 

MATERIALS AND METHODS 

Patients were selected from the out-patient 

department of conservative dentistry and 

endodontics. All the patients were informed about 

the study and written consent were obtained. This 

research was approved by the institutional ethical 

board from our institution (uni/Ins/2017/099). 

The study was carried out from Jan 2018 to May 

2018. Power of study was calculated for this work. 

Twenty patients were selected for this study. In 

these twenty patients a total of twenty tooth were 

selected from both genders. The patients selected 

were systemically healthy and had no medical 

history. 

Twenty patients were randomly divided into two 

groups by coin toss method. First group consisted of 

ten patients who received bone graft during peri 

apical surgery (Group A) while second group of ten 

didn’t receive any bone graft (Group B). Lesions 

measuring not more than 2mm were included in the 

study.  

Surgical Procedure 

Semilunar flap was reflected on the apical region of 

the tooth. The inflammatory hyperplastic tissues 

were curetted out along with the resection of root 

apex. Root apex cavities were prepared with low 

speed bur and then restored with IRM.11,12 In Group 

A after the surgery bony defect was filled with 

hydroxyapatite and was taken as test groups. In 

Group B, after surgery no bone graft was placed and 

kept as a control group. 

Data Recording: 

A. Border between the graft and the bone: 

1: Definite margins of separation 

2: blending of margins of bone and grafts. 

B. Radiopacity of the graft in comparison to 

surrounding bone: 

1: more radiopaque than the bone 

2: irregular radiopacity of the graft 

3: uniform radiopacity of graft and bone areas 

C. Presence or absence of trabecular bone pattern 

1: Absent 

2: Presence 

D. Size of radiolucency in comparison to the 

preoperative size 

1. Decrease 

2. Increase 

RESULTS 

Table 1: Parameter recording of group A 

 Border between the graft 

and the bone 

Radiopacity of the graft in 

comparison to surrounding 

bone 

Presence or absence of 

trabecular bone pattern 

No 1m 3m 6m 9m 1m 3m 6m 9m 1m 3m 6m 9m 

1 1 2 2 2 1 2 3 3 1 2 2 2 

2 1 2 2 2 1 2 3 3 1 2 2 2 

3 1 2 2 2 1 1 2 3 1 2 2 2 

4 1 2 2 2 1 2 3 3 1 2 2 2 

5 1 2 2 2 1 2 3 3 1 2 2 2 

6 1 2 2 2 1 2 3 3 1 2 2 2 

7 1 2 2 2 1 2 3 3 1 2 2 2 

8 1 2 2 2 1 2 3 3 1 2 2 2 

9 1 2 2 2 1 1 2 3 1 2 2 2 

10 1 2 2 2 1 2 3 3 1 2 2 2 

 

Table 2: Parameter recording of group B 

 Presence or absence of 

trabecular bone pattern 

Decrease in size of lesion 

No 1m 3m 6m 9m 1m 3m 6m 9m 

1 1 2 2 2 1 1 1 2 

2 1 2 2 2 1 1 2 2 

3 1 2 2 2 1 1 2 2 

4 1 2 2 2 1 1 2 2 

5 1 2 2 2 1 1 2 2 

6 1 2 2 2 1 1 2 2 

7 1 2 2 2 1 1 2 2 

8 1 2 2 2 1 1 1 2 

9 1 2 2 2 1 1 2 2 

10 1 2 2 2 1 1 2 2 

 



JRAD  

22 
 

Journal of Research and 
Advancement in Dentistry              Sinha S et al. 

Bone fill was evaluated radiographically for a period 

one to nine months. Clinical signs like pain on 

percussion, mobility, swelling was also noted.  None 

of the groups showed any delayed or immediate 

local tissue reactions. All the patients reported for 

the follow up visits. Both the group showed the 

bone formation post-surgery. The formation of bone 

was a bit faster in group A. In the follow-up period 

of 6-9 months, radiographically the bone graft 

became indistinguishable from the surrounding 

bone, which indicates complete bone regeneration. 

Whereas in the control group ever after 9 months, 

the radiographs showed inadequate bone fills. 

DISCUSSION 

The goal of the periapical surgery is to achieve 

complete resolution of the bone defect to provide 

functional efficacy to the tooth. Incomplete 

formation of bone can be caused due to the 

ingrowth of connective tissue in the bony space. In 

order to prevent this tissue ingrowth, bone grafts 

and membrane can be placed at the surgical site. 

This will allow a better probability of bone fill. 

In the current study, twenty patients of age group of 

20 to 40 years were chosen. They were randomly 

divided into two groups by coin toss method. 

Periapical curettage was performed. The root apex 

was resected and was restored with IRM. According 

to studies by Trope.m.et al.12 Harrison Tw et al.11 Yi 

Tai Jon.et al. reinforced ZOE (Super EBA and IRM) 

were found and be an ideal retrofilling material. In 

group A after surgery G graft (Surgiware, India) 

were packed into the bony defect. Group B was kept 

as a control group in which after surgery no bone 

graft were used.  

In a study conducted by Kenney et al. porous 

hydroxyapatite on periodontal defect found 

connective tissue infiltration through the pores and 

bone formation form the 3rd month examination 

onwards. Further in a study undertaken by 

Kwalitter et al. stated that a minimum pore size of 

5-15 μ is necessary to encourage fibrous tissue 

ingrowth. HA used in the study have a pore size of 

100–200 μ.13 

Scarring of periapical lesion healing was reported 

by Hames as early in 1933. He established the fact 

that this occurred due faster soft tissue growth than 

the bone regeneration process. The hydroxyapatite 

will act as a filling materials as well as a scaffold, 

which gradually gets resorbed while preosteoblasts 

and osteoblasts migrate from the adjacent bone 

(Osteoconduction). 

CONCLUSION 

The bone fill after periapical surgery can be helped 

by using bone graft. Hydroxyapatite is found to be 

very effective alloplastic material. In this present 

clinical study, hydroxyapatite was used as a bone 

graft to fill the osseous effects following periapical 

surgery and was evaluated both clinically and 

radiographically. On the basis of review of literature 

and the clinical and radiographic outcomes hereby 

presented, it might be concluded that in large bone 

destruction caused by periradicular lesion bone 

regeneration can be facilitated by effective bone 

replacing materials like hydroxyapatite. The early 

bone regeneration also gives functional support to 

the tooth especially with large periapical bone 

defects. 
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