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Abstract: Root perforation refers to a pathological communication between the root canal system 

and the external surface of the tooth. This complication may arise due to various factors, including 

extensive caries, root resorption, or inappropriate use of endodontic instruments. The choice of 

materials utilized during treatment is pivotal in effectively sealing the affected area. These materi-

als should possess specific attributes, such as biocompatibility, sealing capacity, water solubility, 

non-cytotoxicity, and the ability to promote tissue repair and regeneration. Consequently, repara-

tive bioceramic cements have been recognized as suitable agents for addressing this form of injury. 

The primary objective of this study is to present a clinical case report demonstrating the successful 

use of reparative bioceramic cement in sealing a root perforation during tooth 11's retreatment. 
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1. Introduction 

Surgical accidents can pose significant challenges during endodontic therapy and 

may contribute to treatment failure. Various factors can predispose these accidents du-

ring root canal cleaning, including calcification, pulp nodules, malpositioned teeth in the 

dental arch, extensive caries, root resorption, and root perforations [1]. 

Root perforation is characterized by a communication between the root canal and 

the external surface of the tooth. This type of iatrogenic injury can lead to several con-

sequences, ranging from chronic inflammation in the periodontium with granulation 

tissue to alveolar bone loss [2]. 

There is a range of materials available for the treatment of root perforations, such as 

amalgam, calcium hydroxide, glass ionomer, mineral trioxide aggregate (MTA), and 

bioceramic repair materials. MTA, containing tricalcium silicate, tricalcium aluminate, 

tricalcium oxide, and silicate oxide, is utilized not only for root perforations but also for 

direct pulp capping and retrograde filling. It offers several advantages, including bio-

compatibility, bacteriostatic action, and good sealing capacity [2,3]. 

Bioceramic materials, as described by Raghavendra et al. [3], are biocompatible re-

pair cements known for their high sealing potential and antimicrobial properties. These 

materials, commonly used in dentistry, comprise calcium silicate, calcium phosphate, 

zircônia, and bioactive glasses, and are classified as calcium silicate-based cements or 

hydraulic calcium silicate cements [4]. 

Sousa et al. [5] mention that these repair materials are synthesized through various 
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chemical processes, which endows them with excellent biocompatibility and the ability to 

induce a regenerative response in tissues by absorbing osteoinductive substances during 

the bone healing process. They were introduced in dentistry primarily for repair and root 

canal obturation. 

While no material possesses all the ideal properties for treating root perforations, 

bioceramic repair cements have gained significant popularity due to their excellent 

long-term sealing results. Thus, this study aims to demonstrate the successful sealing of a 

root perforation with bioceramic repair cement during the retreatment of endodontic 

therapy in tooth 11 through the presentation of a clinical case. 

2. Case description  

Patient MFBN, a 42-year-old female with melanoderma, sought treatment at the 

dental clinic of a Dentistry college located in the Ceará, reporting a history of trauma to 

tooth 11 with previous endodontic intervention. The intraoral clinical examination reve-

aled darkening of the tooth, accompanied by edema and exudation (Figure 1). Subse-

quent periapical radiographic assessment revealed periapical radiolucency suggestive of 

root perforation in the apical region (Figure 2). To confirm the diagnosis of apical root 

perforation, a tomographic examination was performed. 

Figure 1 - Initial clinical examination 

Source: Own work. 

 

Figure 2 - Initial periapical radiograph 

Source: Own work. 

 

During the first treatment session, an infiltrative anesthesia of the anterior alveolar 

nerve was administered using 2% lidocaine with 1:100,000 epinephrine (DLF, Rio de Ja-

neiro, Brazil) in tooth 11. Under rubber dam isolation, the clip employed as a fixed 

prosthesis retainer was removed using a diamond tip 1014 (KG-Sorensen, São Paulo, 

Brazil). The root canal was subsequently cleaned using a Reciproc R25 file and Clear So-

nic ultrasonic insert (HELSE), aided by an electronic microscope, and abundant irrigation 

with 2.5% sodium hypochlorite (Figure 3). 

Figure 3 - Irrigation with 2.5% sodium 

hypochlorite Source: Own work. 
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An 80 file was utilized to radiographically determine the working length (CRT) and 

perform root canal instrumentation (Figures 4 and 5). After biomechanical preparation, 

Bio-C Repair repair cement was carefully inserted at the site of the perforation using an 

absorbent paper point (Figure 6). Subsequently, the canal was filled with Calen plus 

PMCC, and a temporary restoration was applied. A follow-up periapical radiograph was 

taken to confirm the precise positioning of the repair cement within the perforation (Fi-

gure 7). 

Figure 4 - 80 file to confirm CRT Source: 

Own work. 

 

Figure 5 - Radiograph of 80 file to 

confirm CRT Source: Own work. 

 

Figure 6 - Bioceramic cement sealing the 

perforation Source: Own work. 

 

Figure 7 - Radiograph to evaluate the 

placement of Bio-C Repair cement 

Source: Own work. 

 

In the second treatment session, intracanal medication was removed using 2.5% 

sodium hypochlorite through Passive Ultrasonic Irrigation (PUI). Subsequent irrigation 

was carried out with EDTA and sodium hypochlorite, adhering to the final irrigation 

protocol. The canal was meticulously dried using capillary tips and absorbent paper co-

nes (Figure 8). AH Plus sealer was employed for canal filling, and the warm vertical 

compaction technique was applied with the aid of McSpadden in low rotation (Figures 9 

and 10). Finally, a radiograph was taken to verify the quality of the root canal filling 

(Figure 11). 
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Figure 8 - Drying of the canal with an 

absorbent paper cone Source: Own work. 

 

Figure 9 - Root canal filling with gut-

ta-percha Source: Own work. 

 

Figure 10 - Thermoplasticized gut-

ta-percha Source: Own work. 

 

Figure 11 - Final periapical radiograph 

Source: Own work. 

 

3. Discussion  

Root perforation represents a prevalent cause of operative accidents as highlighted 

by Alves et al. [6]. It is characterized by an abnormal communication between the root 

canals and the periradicular tissues, arising from either pathological or iatrogenic factors 

[7]. 

Estrela et al. [1] emphasize the significance of clinical findings and radiographic 

examinations for precise diagnosis and case planning. While periapical radiography is 

the commonly used imaging technique for diagnosing root perforation, it may lack spe-

cificity in complex cases. In this context, tomography offers a multitude of advantages 

over traditional radiography. 

Electronic apex locators have proven valuable in diagnosing root perforations. An in 

vitro study by De Miranda Candeiro et al. [9] evaluated three apical locators for their 

accuracy in locating simulated root perforations, demonstrating their efficiency in aiding 

the diagnosis of such complications. 

The treatment of root perforations entails identifying the affected area, followed by 

decontamination and appropriate sealing with suitable materials [8]. Prognosis tends to 

be less favorable when perforations are situated in the middle and apical thirds, in 

comparison to the cervical third and floor of the pulp chamber [9]. Early treatment plays 



Kariri Science – CECAPE Biology and Health Journal. v.1 n.2(2023): 1.  5 of 5 
 

 

a crucial role in positively influencing the prognosis, making conventional therapy the 

preferred option for resolving such cases [10]. 

Sealing materials employed for root perforations should possess specific characte-

ristics, including biocompatibility, non-cytotoxicity, radiopacity, bactericidal properties, 

hydrophilicity, dimensional stability, good sealing capacity, and the ability to prevent 

microleakage, as emphasized by [2]. Mineral Trioxide Aggregate (MTA) has been widely 

used in perforation treatment due to its biocompatibility, excellent sealing ability, and 

tissue regenerative properties, resulting from its antimicrobial properties and alkaline pH 

(12.5) [9]. However, emerging reparative bioceramic cements offer numerous advantages 

for resolving complex root perforation cases. 

Presently, reparative bioceramic cements are considered the gold standard for root 

perforation cases, displaying characteristics such as effective sealing capacity, excellent 

tolerance by periodontal tissues, and the induction of bone repair. Their biocompatibility 

is conferred by their similarity to biological hydroxyapatite, as noted by Estrela et al. [8] 

and Brait et al. [11]. Despite their exceptional properties and advantages, limited utiliza-

tion is attributed to the high cost of commercially available materials [12]. 

This study employed Bio-C Repair (Angelus), a reparative bioceramic, which de-

monstrated favorable results in treating intraosseous root perforations, showcasing its 

excellent biocompatibility, capacity to induce bone repair, and clinical convenience. 

4. Conclusions  

In conclusion, the application of reparative bioceramic cements, in conjunction with 

a robust chemical-mechanical protocol, proves effective in treating root perforations. The 

use of Bio-C Repair fosters the recovery of periradicular tissues, thereby facilitating the 

functional restoration of the affected tooth. 
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