
Journal of 

Dental Research, Dental Clinics, Dental Prospects 

 

JODDD, Vol. 12, No. 2 Spring 2018 

Introduction 

he aim of endodontic treatment is to eliminate 

microorganisms from the root canal system and 

create an effective barrier.1,2 Endodontic treatment 

may need to be renewed in cases of failure; however, 

when non-surgical treatment is inadequate, apical sur-

gery (AS) is the only choice.3-5 AS is an endodontic 

surgical procedure which is performed by following 

steps such as root canal treatment, resection of the ap-

ical part of the root, preparation of  adequate root-end 

filing and curettage of the periapical inflammation or 

necrotic tissue rigorously.4 In this surgical treatment, 

root-end filling plays a crucial role in providing an ef-

ficient apical obturation because the most common 

cause of failures in the apical surgery is inadequate 

obturation between the root canal system and peri-

radicular tissues.3,6 In cases of apical surgery failure, 

apical re-surgery (AR) seems a viable alternative.2,7 

It has also been reported that the use of guided tissue 

regeneration (GTR) has advantages such as promot-

ing bone healing and increasing the success rate in 

AS; therefore, GTR and biomaterials can be applied 

in ASs.1,3,5 

There are different opinions regarding AS and oper-

ative procedures in the literature. In this case group, 

ten cases which had previously undergone unsuccess-

ful AS were treated with AR with different proce-

dures, which are presented in light of the current liter-

ature.  

Case reports 

This report consists of five patients who had under-

gone unsuccessful AS in different health centers and 
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Abstract  

Apical surgery (AS) is considered as the last resort to save teeth which cannot be treated with a conventional endodontic 

approach. The main goal of apical surgery is to create a barrier between the root canal system and the peri-radicular tissues 

by means of a tight root-end filling after resection. However, failures in this treatment usually result in tooth loss. In such 

cases surgical re-treatment should be considered as a viable alternative. In this case series, successful ARs are presented that 

were performed on ten teeth in five patients referring for extraction after an unsuccessful apical surgery. It should be noted 

that if appropriate surgical and endodontic intervention is performed and adequate apical obturation is provided with retro-

grade filling, teeth can be treated without extraction. 

Key words: Apicoectomy, extraction, retrograde obturation. 

T 

http://crossmark.crossref.org/dialog/?doi=10.15171/joddd.2018.018&domain=pdf&date_stamp=2018-06-20
http://dx.doi.org/10.15171/joddd.2018.018
http://joddd.tbzmed.ac.ir/


Apical Surgery Failures    117 

JODDD, Vol. 12, No. 2 Spring 2018 

Surgery of Ondokuz Mayis University from January 

2016 to June 2017. Informed consent was obtained 

from the patients before inclusion. The patients were 

20‒49 years of age. Three of the five patients were 

female and the remaining two were male. The sys-

temic anamnesis of the patients was noncontributory. 

Re-surgery was planned and performed in all the pa-

tients by the same surgeon. Under local anesthesia 

with articaine hydrochloride (Ultracain D-S; Sanovi-

Aventis, Istanbul, Turkey), a sulcular incision was 

performed and the bone cavity for each root was pre-

pared using tungsten carbide fissure burs under copi-

ous saline irrigation. Surgical debridement of the bone 

was performed with an excavator rigorously. Because 

of the previous unsuccessful AS, the resection of the 

apex was performed in limited length with a bevel of 

0‒10° and the borders of the previous preparation 

were corrected. An ultrasonic device (PM400; EMS, 

Nyon, Switzerland) was used at a medium power set-

ting to prevent crack formation in dentin and to pre-

pare approximately 3-mm root-end cavities. After iso-

lation of the surgical area, IRM (Dentsply Caulk, Mil-

ford, DE, USA) root-end filing material was used to 

provide a tight apical seal in four of the patients. In 

one patient only, root canal treatment was renewed 

during the operation and root-end filling was not per-

formed. A xenograft, Cerabone (Biotiss Biomaterial, 

Zossen, Germay), was used to fill the bone defects 

around the resected apex in three patients, while graft-

less surgery was performed in other two patients (Fig-

ure 1). All the patients were followed for six months. 

Radiographic assessment 

Radiographs were taken prior to the operation and af-

ter six months. From a practical point of view, small 

osteotomy procedures lead to healing of small (<5 

mm) periapical defects in an average of six months.8 

Therefore, the evaluation in our patients was per-

formed at least six months after surgery.  

Two endodontists, blinded to the cases and with at 

least five years of clinical experience, evaluated the 

radiographs. The preoperative radiograph and the fi-

nal one were evaluated according to the classification 

of Rud et al9 (1972) as (i) complete healing; (ii) in-

complete healing; (iii) uncertain healing; and (iv) un-

satisfactory healing. 

Clinical evaluation 

A routine examination of clinical signs and symptoms 

such as swelling, loss of function, tenderness to per-

cussion or palpation, discomfort, mobility, sinus tract 

formation, or periodontal pocket formation was per-

formed to identify and evaluate the prognosis on 

every recall visit (Table 1). 

Discussion 

AS is considered as the last resort to preserve natu-

ral teeth after the failure of endodontic treatment.10,11 

The main goal of AS is to create a tight seal in the root 

apex and thereby to prevent the occurrence of a path-

way between the root canal system and peri-radicular 

tissues.10,12,13 With the use of modern surgical tech-

niques and equipment, the reported success rates of 

this procedure has increased to almost 92%.5,6 How-

ever, failures still occur as a result of various reasons 

such as poor previous root canal treatment, inadequate 

resection of the root apex, absent or improperly pre-

pared root-end cavity, inappropriate intra-surgical ap-

plication of filling materials during the first surgery 

and inappropriate coronal restorations.2,7,14 Taschieri 

et al6 explored the reasons for the failure of endodon-

tic surgery using scanning electron microscopy 

(SEM) and reported that the most common cause of 

failures include the absence of root-end filling and the 

presence of a gap between the root-end filling and 

dentin. Similarly, Song et al2 reported that absence of 

root-end filing and incorrect root-end preparations 

constitute the main causes of failures.  

In case of AS failure, re-surgery might be an alter-

native approach, enabling clinicians to save the tooth 

Table 1. Clinical outcomes prior to the operation and at 6th month recall visit 

 Swelling TPP Discomfort Mobility STF PPF 

             

 B 6th M B 6th M B 6th M B 6th M B 6th M B 6th M 

1 (Case 1) + - + - + - + - + - - - 

2 (Case 1) + - + - + - + - + - - - 

3 (Case 2) - - - - + - - - + - - - 

4 (Case 2) - - - - + - - - + - - - 

5 (Case 2) - - + - + - - - + - - - 

6 (Case 2) - - + - + - - - + - - - 

7 (Case 3) - - + - + - - - - - - - 

8 (Case 3) - - + - + - - - - - - - 

9 (Case 4) + - + + + + + + - - - - 

10 (Case 5) + - + - + - - - + - - - 

B: Baseline; M: Month; TPP: Tenderness to percussion or palpation; STF: Sinus track formation; PPF: Periodontal pocket formation 
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after failure of the first surgery.4 In the literature, how-

ever, limited information is available regarding the 

success and clinical outcomes of AR. In a meta-anal-

ysis by Peterson and Gutmann15 (2001), the success 

of AR was found to be %36. This low success rate can 

be attributed to the use of old techniques and equip-

ment in most of the studies included in the analysis. 

In 2005 Gagliani et al7 compared the success of the 

first and second surgeries in a five-year study and re-

ported a 59% success rate in the re-surgery group 

compared with 86% in the teeth subjected to the first 

surgical procedure. Saunders16 performed a prospec-

tive outcome study of AR by using microsurgical 

techniques and MTA and reported a clinical success 

rate of 74.5% for re-surgery cases. In another study by 

Song et al2 (2011), all the surgical procedures were 

performed under an operating microscope with the 

use of MTA or Super EBA. Successful outcomes of 

this study were reported to be 92.9%. Although heter-

ogeneities exist, it is clear that with the innovations in 

peri-radicular surgical approaches and materials used, 

AR may be considered a valid alternative. 

 In our series, AR of ten teeth was performed in five 

patients and failure was observed in only one tooth. 

The reasons for the failures of the first surgeries in our 

series were detected as poor previous root canal treat-

ment, inadequate resection of the apex and mostly the 

absence of root-end filing. Christiansen et al17 re-

ported that the success rate of treatment without a 

root-end filling was significantly low that was ob-

served in teeth with root-end filling. Thus, it is a mat-

ter of fact that technically and biologically adequate 

management of the root-end is a perquisite for the suc-

cess of apical surgery procedures.3,6 The commercial 

use of ultrasonic and sonic devices since 1990s sim-

plified the preparation of root-end cavities and made 

it possible for clinicians to create a precise root-end 

cavity.10-12 In addition, regarding apical filling mate-

rials a wide variety of biocompatible materials have 

been introduced like MTA, EBA and IRM. MTA is 

the gold standard in apical sealing; however, it has 

been reported that EBA and IRM also yield results 

similar to those with the use of MTA.4,11,18 IRM is a 

zinc oxide‒eugenol cement, reinforced with polyme-

thyl methacrylate and has been widely used because 

of its sealing ability and cost effectiveness, in apical 

surgeries.19 In 2003, Chong and Pitt Ford20 compared 

IRM and MTA with the use of similar microsurgical 

techniques. The results showed that both materials 

promoted high levels of healing (92% with MTA and 

87% with IRM). We used IRM as an apical sealer suc-

cessfully in nine patients. In only one patient there 

was failure after re-surgery. We think that this might 

be attributed to the absence of root-end sealing. 

Regeneration of bone, periodontal ligament and ce-

mentum is required to a complete periapical healing 

after periapical surgery.5,12 It was reported that the 

prognosis was worsened by the loss of buccal bone 

plate after endodontic surgery.21 The use of GTR tech-

niques has been proposed as an adjunct to endodontic 

surgery in order to promote bone healing. Studies in-

dicated that the use of a combination of membrane 

barriers and other agents, such as bone graft materials, 

has been reported as a viable option to promote heal-

ing.1,5 Bernabé et al3 reported a successful case of 

peri-radicular surgery with a combination of MTA 

and GTR in 2013. We used GTR in six teeth of three 

patients and similarly favorable osseous healing was 

observed. 

Conclusion 

Undoubtedly the preservation of natural teeth is the 

main goal in clinical dentistry and the revolutions in 

 
Figure 1. A. Preoperative radiographs; B. Postoperative radiographs (6th month); C. Clinical photos of a case; D. 

Operative procedures, presence of fistula, radiographic healing. 
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equipment/biomaterials enable clinicians to accom-

plish this goal. The hopeless teeth of the past can be 

treated with high success rates currently. This pre-

vents patients, especially the young patients, from fac-

ing functional, esthetic and psychological shortcom-

ings of tooth loss. In our series AR was performed 

with high success. We think that the key factor in the 

success of AR is provision of an efficient apical obtu-

ration in combination with rigorous curettage of ne-

crotic tissues and AR is a potential alternative treat-

ment modality in cases of AS failure. 
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