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Introduction

Apical resection or apicectomy is removal of the cyst or infection at the dental root tip together with 1/3 of the bottom 
part of the dental root. It is a surgical treatment applied usually in case the non-surgical root canal treatment fails [1]. Several 
epidemiological studies have suggested that 33-60% of endodontically-treated teeth still presented the pictures of apical 
periodontitis [2]. The possible causes may be persistent primary infection, secondary infection after endodontic therapy, 
vertical root fracture or cemental tears [3]. Nonsurgical retreatment is preferable as the first choice for management of teeth 
with symptoms/signs, apical lesions and prior root canal treatment [5]. However, there were some limitations restricting 
the possibility of nonsurgical root canal retreatment, e.g., obstructed canal pathway, irretrievable materials within the 
root canal and persistent symptoms, which could not be resolved even after the meticulous performance of nonsurgical 
treatment, persistent pain or swelling/sinus tract even after endodontic treatment and re-treatment [2]. For above reasons, 
apical surgery can be conducted to preserve the affected teeth [4]. Endodontic microsurgery is characteried by suceess rates 
of 90%-94% after approximately 1-2 years of follow-up. while the long-term evidence is limited, the healing rate may decrease 
to 78%-81.5% after 5-10 years of follow-up [5]. The type of root-end filling material was the most commonly studied issue. 
The bioceramic cements played a major effect on the success of endodontic surgery, since the introduction of mineral trioxide 
aggregate (MTA), Biodentine and lastly the five mineral oxides (5MO) [6]. The aim of this case report was to expose the apical 
surgery to preserve an upper lateral incisor with failed root canal retreatment and symptomatic persistent cystic lesion. 

Case Report

Case Presentation and Patient Information

A 23-year-old female patient was referred to Master of Oral Surgery and Implantology UCM. She reported that the 
root canal treatment was performed when she was 15 years old. Two months ago, root canal re-treatment was performed on 
tooth #22 but the patient kept feeling pain. The clinical examination revealed a positive response to percussion and digital 
palpation in the periapical region of #22 with no fistula. The intraoral examination did not show any caries or color alteration 
related to the respected tooth (Figure 1). The depth of its gingival pocket varied between 1 and 3 mm with various exploring 
locations and grade I mobility. Teeth #23–#24 were tested by the pulp vitality test (the cold test) performed by refrigerant gas 
(Endo-Frost Spray, Roeko®) and relative isolation using cotton rolls and a dental saliva ejector. Teeth #23 and #24 presented 
positive responses with characteristics of healthy pulp tissue. However, teeth #21-#22 had a negative response. 
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Summary

Endodontic failure caused by transportation, drilling, overfilling and failure to repair an injury apical sometimes lead to 
surgical therapy. With periapical surgery consisting of exposure of the apex, root resection and preparation of a cavity that 
is hermetically sealed, we will correct the persistent defects. The combination of this surgical technique with retrograde 
obturation provides high success rates. There are several widely used retrofilling materials, such as: IRM, Retroplast, 
SuperEBA or mineral trioxide aggregate (MTA) whick allow a retrograde sealing of the preparations.

A case of a patient with recurrent apical lesion, describes the surgical technique of apicectomy and retrograde filling to 
preserve an upper lateral incisor with failed root canal retreatment and symptomatic persistent apical lesion.
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Radiographic examination revealed a radiolucent circumscribed lesion around 
the periapical region of tooth #22 presenting features of periapical periodontitis 
(Figure 2). 

The final diagnosis was symptomatic periapical periodontitis with radiolucent 
circumscribed lesion associated and the treatment plan was to perform and endodontic 
surgery (apicectomy), disinfect the periapical region and seal the root with MTA. Bone 
regeneration was not planned. 

Therapeutic Interventions

The apicoectomy surgery was performed under local anesthesia using one 
anesthetic tube (4% articaine with epinephrine 1: 100,000), with intraoral access to 
the lesion achieved via intrasulcular incision of the buccal region from teeth 21 to 23 
(Figure 3). After detachment of the flap, the perforation was clear, and a minimum 
osteotomy was performed to obtain a surgery window using a surgical carbide drill 
(Figure 4). The apical third of the root was sectioned using a surgical bur under intense 
irrigation with sterile saline solution, and then, the root canal was retroinstrumented 
by ultrasonic diamond tip. The cystic lesion was completely removed after an exhaustive 
curettage of the bone defect (Figure 5). Then, the root canal was retrofilled with MTA 
mixed with anesthesia (Figure 6-8). Finally, the flap was repositioned, followed by 
intrasulcular suturing with 4-0 silk thread (Silkam®) (Figure 9). The medication 
schedule was Amoxicilline 750 mg 1 every 8 hours for 7 days and Dexketoprofen 25 
mg 1 every 8 hours for 7 days. Postoperative periapical radiography was performed 
immediately after suturing (Figure 10).

Figure 1: Intraoral image of anterior sextant.

Figure 2: Periapical radiography of the periapical lesion of tooth #22.

Figure 3: Surgical window.

Figure 4: Osteotomy.

Figure 5: Cyst lesion removal.
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The suture was removed ten days later, and the patient progressed well 
postoperatively without intercurrences (Figure 11). 

Follow-Up and Outcomes

Ten days later, the patient had no postoperative intercurrences and an intraoral 
evaluation was performed to investigate any hematoma or edema. The patient related 
a slight edema in the first two days following the surgery that disappeared posteriorly. 
No exudate was observed or related. The examinations noted an absence of symptoms, 
such as pain, swelling, trismus and the normal function of the tooth was preserved.

Discussion

Apicectomy is considered as the last resort to preserve natural teeth after the 
failure of endodontic treatment. The main goal of endodontic microsurgery is to create 
a tight seal in the root apex and thereby to prevent the occurrence of a pathway between 
the root canal system and peri-radicular tissues [7]. Regarding the follow-up period, 
surgical retreatment cases are prone to heal faster than nonsurgical ones [8]. Song et al. 
[9] demonstrated that the most relevant evidence concerning the healing process was 
obtained at the first-year post-surgery and that the variation in the clinical outcome 
between one- and four or more-years follow-up period was not significant. Hence, 
the one-year follow-up may be sufficient to predict long-term outcome of apicectomy 
[10]. Song et al. found the healing rate of 115 cases one and 4 years after endodontic 
microsurgery to be 87.8% and 91.3%, respectively, though the difference was not 
statistically significant [9]. The effect of the root-end filling material is one of the 
intraoperative key factors of apicectomy outcome. Endodontic microsurgery requires 
biocompatible materials such as IRM, Retroplast, SuperEBA, MTA, among others [11]. 
MTA has the ability to stimulate bone, dentin, and cementum formation, promoting 

Figure 6: MTA mixed with anesthesia.

Figure 7: Ready-to-use 

Figure 9: Flap repositioned.

Figure 8: Root canal retrofilled.

Figure 10: Postoperative periapical radiography.

Figure 11: Clinical image ten day later. 
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tissue regeneration (e.g., periodontal ligament and cementum) [12]. Von Arx et al. 
[13] also suggested that the most effective seal over a follow-up period of five years 
was achieved with MTA. However, Zhou et al. [14] found no significant difference in 
apicectomy clinical outcomes when comparing MTA and BP-RRM, with both showing 
favorable biocompatibility, no cytotoxic effects and similar sealing performance.

One of the limitations of the present case report is the fact that follow-up was 
based on the use of 2-dimensional periapical radiographs. In this regard, cone-beam 
computed tomography may soon prove to be an excellent alternative for assessing 
healing in endodontic microsurgery in 3 dimensions [5] since it has been shown to 
be more sensitive and specific than periapical radiographs in evaluating radiolucent 
periapical zones [15]. Independently of all other factors, the results exposed in 
the literature suggest that the duration of follow-up is a key parameter for the final 
evaluation. Regarding the success rate of endodontic microsurgery, several studies 
recorded no statistically significant differences in relation to patient age or gender, 
previous radiographic lesion size, the type of tooth, the presence of a post, the type of 
restoration, or the apical extent of previous root canal filling. Interproximal bone level 
is considered a variable of clinical importance, which could have a guide value when 
making a decision whether or not to carry out conservative surgical treatment.

Conclusion

Nonsurgical retreatment is preferable as the first choice for management of 
teeth with symptoms/signs, apical lesions and prior root canal treatment. In cases 
of symptomatic persistent apical lesion, is possible to achieve improvement in 
periradicular tissues as in the case reported with apicectomy. To make this possible, it 
is necessary to resort to surgical techniques and to use retrograde filling materials with 
ideal characteristics to stimulate the healing of affected tissues. In conclusion, apical 
surgery is suggested, followed by retrograde filling with MTA in these cases.
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