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Abstract---Aim: The purpose of the present study was to evaluate the 

choice of grafting options post apicectomy procedure by various 

endodontists. Methodology: In the present descriptive survey, 8 
questions were asked from 50 Endodontists, regarding the treatment 

options in cases of periapical pathologies as well as graft material 

preference after the apicoectomy procedure was performed. They were 
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asked for usability, economics, long term healing of periapical region 

related with post apicoectomy graft placement. Results: 49.5% of 

participants preferred calcium hydroxyapatite as a graft material as 
compared to bone granules or PRP. It was also noted that radiographic 

resolution and improved trabecular pattern in peri-radicular area was 

the most important aspect that endodontists look into while looking at 

healing of periapical lesion (1.43 ±1.002). Most stable graft according 

to 61% of participants were autologous transplants- bone granules as 

well as calcium hydroxyapatite (1.422±1.02). Conclusion: 
Endodontists preferred calcium hydroxyapatite or bone grafts, which 

has more stable long-term results. 

 

Keywords---apicoectomy, bone graft, platelet rich plasma, healing. 

 
 

Introduction 

 

Apical surgery is the standard endodontic surgical procedure to maintain a tooth 

with significant periapical lesion that cannot be treated with conventional 

endodontic retreatment.1 When any non-surgical or conventional endodontic 
treatment fails, apical surgery or apicoectomy is the procedure which is mostly 

conducted as retreatment. The most adopted surgical methods to solve any 

endodontic failures, accidents and complications of any conventional treatment 

are: curettage with periapical planning, apicoectomy, apicoectomy with retro-

filling, apicoectomy with retro-instrumentation and canal retrofilling and filling 
simultaneous to surgery.2 Apicoectomy involves the surgical removal of tooth root 

apex or root end resection which can be done alone or in combination with 

placing a retrograde filling in order to seal the apical part of the root. 3 In the year 

1884, apicoectomy procedure was well described and defined by J. Farrar 4 as “a 

bold act, which removes the entire cause [of disease] and which will lead to a 

permanent cure which may not be the best in the end, but the most humane.”  
 

According to Black, 5 the root-resection technique i.e. amputation of the root apex 

has been originated as a treatment for “pyorrhea. alveolaris” complicated by a 

dental abscess in the late years of the 19th century as a valid alternative to a 

dental extraction. Apicoectomy (root resection or root amputation) signifies the 
removal of the apices of pulpless teeth in which satisfactory root or pulp canal 

therapy has been performed. This operation is performed to remove known or 

unknown infection, granulation tissue or cystic areas that involve these teeth; yet 

retaining the major portion of the roots in situ.6 Thus, the success relies on 

different factors and is verified through clinical and radiographic evaluations 

during follow up.7-9 Bone loss due to periapical pathology is a common 
presentation encountered in clinical practice. There is ample evidence that this 

endodontically induced periradicular bone loss resolves spontaneously after a 

successful endodontic treatment, especially in cases of periapical abscess and 

pocket cysts.10-12 Adjuvant use of biocompatible materials like mineral trioxide 

aggregate (MTA)13 or calcium hydroxide 14 can aid in this healing process.  
 

Some periapical lesions like true cysts may not heal spontaneously after 

endodontic therapy and may require a surgical intervention in the form of 
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apicoectomy. Surgical intervention may also be required in cases of endodontic 

mishaps such as perforation or instrument separation. Numerous bone grafts and 

membranes have been used to surgically manage bone defects with varying 

success, but the benefit of using a bone graft and guided tissue regeneration 
(GTR) membranes in periapical surgery is unclear.15 Furthermore, the choice of a 

graft or membrane is influenced by many variables, such as availability, cost, and 

patient’s consent, among others. There is also an added risk of graft infection, 

loss of graft, wound dehiscence, or membrane exposure during healing.16 Platelet-

rich fibrin (PRF) has gained wide acceptance as a grafting material since its 

introduction by Choukroun in 2001 due to its beneficial effects in wound 
healing.17  

 

Ease of preparation and the relative lack of complications has made PRF a very 

safe and popular biomaterial leading to widespread use in regenerative 

procedures.18 The bone regeneration following periapical surgery can be facilitated 
by placing bone graft into the periapical defect. Different types of bone grafts are 

available for dental surgical procedure. These include 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. It should serve as a scaffold 

for bone formation and slowly resorb to permit replacement by new bone. 
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.19 

 

Aim of the present study 
 

The purpose of the present study was to evaluate the choice of grafting options 

post apicectomy procedure amongst various endodontists. 

 

Methodology 

 
A questionnaire survey was conducted amongst 50 endodontists who has more 

than 5 years of clinical experience. Out of 50, around 15 were female specialists 

and age variation from 30-50 years. The survey was formatted in an open-ended 

format in English language and were emailed to the participants. 8 questions 

were asked regarding the treatment options in cases of periapical pathologies as 
well as graft material preference after the apicoectomy procedure was performed. 

They were asked for usability, economics, long term healing of periapical region 

related with post apicoectomy graft placement. (Table 1) The data was entered in 

MS excel spreadsheet and then subjected to statistical analysis using SPSS 25.0. 

Descriptive statistical analysis was carried out using standard deviation, mean 

etc. The result was considered statistically significant when p value was <0.05. 
 

Results 

 

The survey data showed that mean age of endodontists was 39 years. It was 

observed that around 73% of endodontists get periapical surgery cases once a 
week (1.78±0.92) which was significant (p=0.03). 49.5% of participants preferred 

calcium hydroxyapatite as a graft material as compared to bone granules or PRP. 
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It was also noted that radiographic resolution and improved trabecular pattern in 

peri-radicular area was the most important aspect that endodontists look into 

while looking at healing of periapical lesion (1.43 ±1.002). Most stable graft 
according to 61% of participants were autologous transplants- bone granules as 

well as calcium hydroxyapatite (1.422±1.02). Most endodontists followed up their 

endodontic surgical patients once within 6 months (1.027±0.23). (Table 2) 

 

Discussion 

 
Conservative endodontic treatment or non-surgical root canal treatment has a 

success rate between 53% and 98%, while retreatment cases have lower reported 

success rates.20 The failure of an endodontic treatment is often attributed to 

either inadequate cleaning and disinfection of the root canal space during the first 

root canal therapy, or recontamination, due to coronal leakage.21 Apicoectomy is a 
surgical procedure that requires incision, root resection, root-end cavity 

preparation associated with a retrograde/root-end filling and closure.22 

Apicoectomy is one of the most used surgical treatments in endodontics, because 

it can prevent tooth extraction, by eliminating the pathological tissues around the 

apical third of the root.23 Also, there are several types of dental materials that can 

be used as a root-end filling, in order to seal the apical surface, each having its 
advantages and disadvantages.22 Regarding apical filling materials, a number of 

biocompatible materials have been introduced like MTA, Super EBA, and IRM. 

Nowadays, Guided tissue regeneration (GTR) techniques have also been projected 

as an adjunct with the intention to promote healing after periapical surgery.23 PRF 

has an excellent track record as a biomaterial that encourages healing. Numerous 
applications of PRF have been described, ranging from implant-site grafting to 

wound healing.24 Factors leading to the popularity of this grafting material are the 

relative ease of obtaining it and the absence of risks, such as rejection or allergy. 

Introduction of alloplastic materials, allografts, or xenografts at these periapical 

sites may have introduced an added risk of infection. PRF, being an autologous 

fibrin scaffold, does not carry this risk. Many variants of platelet concentrates 
have now come into use. These include pure platelet-rich plasma (P-PRP) and 

leukocyte- and platelet-rich fibrin (L-PRF), among others.25 The efficacy of all 

these materials and their superiority to conventional graft materials still remains 

to be proven.24  

 
The relative lack of mechanical strength and fast rate of absorption are factors 

that limit the therapeutic usage of PRF to applications in early wound healing and 

clot stabilization. The ultimate goal of periapical surgery is the predictable 

regeneration of periapical tissues, including the complete repair of the osseous 

defects. Inadequate bone healing is caused by ingrowth of connective tissue into 

the bone space, preventing osteogenesis. In order to prevent this soft-tissue 
ingrowth, bone grafts can be used to fill the bony space in case of large bony 

defects. Because with the evidence of early osseous healing subsequent 

orthodontic and prosthodontics treatment can be readily performed. Even though 

PRF had faster healing capacity, still the dentists preferred calcium 

hydroxyapatite or bone grafts, which has more stable long-term results. 
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Conclusion 

 

The present study highlighted the knowledge of various grafts used in periapical 

healing post apicoectomy procedure, which is essential for tooth support and 
overall stability. Endodontists were in unison for the usage of bone graft materials 

for healing peri- radicular area. 
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Tables 

 

Table 1 

Questionnaire of the present research 

 

S.No. Questions  

1 How frequently do you perform peri-apical surgeries? 
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2 Which graft material you are most comfortable to heal periapical area 

post-apicoectomy surgeries? 

3 What all do you see for a healing process after graft placement? 

4 Have you ever used PRP as a graft material? 

5 Which is the most cost effective graft material according to you? 

6 Have you ever faced graft failure in post-apicoectomy cases? 

7 Which is the most stable graft material according to you? 

8 How frequently do you evaluate radiographically the healing process? 

 

Table 2 

Quantitative data observed in the present research 
 

Q. No. Mean ± SD P value 

1 1.78±0.92 0.03 

2 Calcium hydroxyapatite- 

1.63±0.87 

Autograft-bone- 2.01±1.10 

PRP-3.12±2.19 

0.025 

3 No swelling-2.11±1.66 

Radiographic resolution-

1.43±1.002 
Sinus healing-3.13± 2.78 

Proper mastication-1.98±1.53 

0.106 

4 Yes-3.76±3.01 

No-1.78±1.12 

0.9 

5 1.73 ±1.04 0.06 

6 Yes- 3.19±2.91 

No-1.56±0.56 

0.23 

7 Bone grafts-1.422±1.02 

Other than bone grafts- 3.69±3.01 

0.81 

8 Less than 6 months- 1.027±0.23 
More than 6 months-3.99±3.05 

0.043 

 


