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Abstract  
 

MTA
®
 is considered as the biomaterial of choice because of its excellent characteristics. Biodentine™ has been 

introduced into periapical surgery and has proven its efficacity in sealing root-end cavities. Despite of the desirable 

properties of Biodentine
TM

, there are limited published cases that described the use of Biodentine
TM

 in periapical surgery. 

Keywords: Periapical surgery, MTA
®
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TM
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INTRODUCTION 
The periapical surgery is widely used as the 

last resort to rescue an affected tooth [1]. 

 

The purpose of endodontic surgery is to 

remove all necrotic tissues from and around the apical 

lesion (the root, soft tissues and bone), to seal the root 

canal system and to regenerate the periodontium [1, 2]. 

 

The root-end filling material is used as a 

hermetic seal between the root canal space and the 

periapical tissues. 

 

Various retrofilling materials were indicated 

for this purpose. Mineral Trioxyde Aggregate MTA
®
 is 

considered the preferred choice for root-end filling in 

periapical surgery due to its seal ability, 

biocompatibility and periodontium inductivity with 

high success rate [3]. 

 

However, a new tri-calcium silicate-based 

material (Biodentine™) has been recognized as a 

promising material in endodontic surgery [4]. 

 

The present case shows successful surgical 

management of a periapical lesion, and the 

Biodentine™ was used as a retrograde root-end filling 

material.  

 

 

CASE PRESENTATION 
A 46-year-old male patient reported to the 

service of Dental Medicine in the Military Hospital of 

Tunis. The patient complained of pain with recurrent 

episodes of swelling in the upper left molar area. 

 

There was no significant medical history, but 

the patient reported an allergy to Penicillin. 

 

The clinical examination revealed a fluctuant 

swelling in the apical region of the maxillary left first 

premolar #24 and the maxillary left second premolar 

#25. The teeth were tender to percussion and palpation. 

The patient presented negative responses to the thermal 

pulp tests in relation to #24, #25 and #26. The other 

posterior teeth had normal responses. 
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The radiographic observations showed 

previous endodontic treatment of tooth #25 and tooth 

#26 with inadequate root canal therapy. A 

homogeneous well-defined periapical radiolucent image 

of 2cm in diameter encompassing the apices of the #24 

and #25 (Fig 1). 

 

 
Fig. 1: Periapical radiograph showing well-defined 

radiolucent lesion involving apices of upper left first 

premolar #24 and upper left second premolar #25. It 

also revealed inadequate endodontic treatment in 

the upper left first molar and in the upper left 

second premolar 
 

A preoperative Cone Beam Computed 

Tomography (CBCT) examination was indicated in 

order to assess the extent of the lesion and its exact 

relationships to dental roots and the maxillary sinus. It 

revealed significant bone destruction, with disruption of 

the vestibular and palatal cortical bones (Fig 2). 

 

 
Fig. 2: Cone Beam Computed Tomography showed 

bone destruction at the apical region of #24 and #25 

with vestibular and palatal cortical bone disruptions 

 

The clinical and radiographic findings 

suggested periapical pathology extending from the 

upper left first premolar to the upper left second 

premolar regions. Thereafter, the treatment plan was 

endodontic treatment of #24, endodontic retreatment of 

#25 and #26, followed by endodontic surgery of the 

periapical lesion. 

 

Between the appointments, a corono-radicular 

fracture of the #25 occurred leading to its extraction 

during the periapical surgery. 

 

The surgical procedure, the risks and benefits 

were explained to the patient. 

 

After extra and intra-oral antisepsis, the 

operating site was anesthetized with 2% mepivacaine 

with epinephrine. A sulcular incision from the region of 

mesial upper left canine to the region of distal upper left 

first molar was performed, and a mucoperiosteal flap 

was raised (Fig 3). 

 

 
Fig. 3: Bony defect was observed during the 

periapical surgical procedure and cortical bone 

disruption was confirmed 

 

The extraction of the upper left second 

premolar was done during the surgical procedure (Fig 

4). 

 

 
Fig. 4: Extraction of the tooth #25 

 

A straight fissure carbide bur was used to 

enlarge the bony defect to a buccal window and the 

granulation tissue was removed with the aid of a 

curette. The surgical specimen was sent to the 

histopathology laboratory in the Hospital for 

histopathological examination (Fig 5). 
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Fig. 5: (A, B, C) Enucleation of the periapical lesion; (D) The specimen 

 

After lesion removal, the apicoectomy was 

performed with the aid of the Zekrya drill by cutting 3 

mm length from vestibular and palatal apical root tips 

of the upper left first premolar. The resection was done 

at 90°, which means the bur was directed perpendicular 

to the long axis of each root. A saline irrigation was 

made to clean the cavity and to remove the necrotic 

debris, debris of gutta percha and root apex (Fig 6). 

 

 
Fig. 6: Root-end resection 

 

The root-end cavities were prepared to a depth 

of 3 mm with the aid of an ultrasound and using an 

angled ultrasonic tip, parallel to the canal and intense 

irrigation with saline solution was performed for 

cooling (Fig 7, 8). 

 
Fig. 7: 3mm root-end preparation with angled 

ultrasonic tip (Mectron ultrasonic insert) 

 

 
Fig. 8: Mectron ultrasonic retro-preparation tips kit 
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After removal of gutta percha, the prepared 

root-end cavities were retro filled with Biodentine
TM

 

and the flap was repositioned and sutured (Fig 9). 

 

 
Fig. 9: The flap was repositioned and sutured 

 

The patient received post-surgical care 

instructions and prescription of Birodogyl
® 

1.5MUI, 

Unidex
®

 4mg, Klipal
®
 300mg and 0.12% chlorhexidine 

digluconate rinses. 

 

Histopathological examination confirmed the 

periapical cyst diagnosis. 

 

The sutures were removed after a week and the 

patient had no complaint. A post-operative radiograph 

was taken (Fig 10). 

 

 
Fig. 10: Post-operative radiograph after one week 

 

After 9 months follow-up, the radiograph 

revealed the beginning of bone formation. From a 

clinical point of view, the tooth was asymptomatic (Fig 

11). 

 

 
Fig. 11: Post-operative radiograph at 9 months follow-up 

At 3 years postoperative, clinical and 

radiological examinations showed the absence of 

clinical symptomatology and complete reossification of 

the lesion site with absence of bone regeneration at the 

site of the extracted #25 (Fig 12). 

 

 
Fig. 12: Post-operative radiograph at 3 years follow-up 

showing a favorable healing lesion 

 

DISCUSSION 
The periapical surgery procedure requires 

multiple steps: flap reflection, osteotomy to expose the 

root apex, root-end resection, root-end preparation, 

root-end filling and flap closure. The introduction of 

new instruments and materials to endodontic surgery 

has improved its prognosis in recent years [2]. 

 

Intraoral radiographic images are the most 

used method to evaluate the size of periapical lesion 

before the periapical surgery [5]. 

 

Recently, Cone Beam Computerized 

Tomography CBCT provides three-dimensional images 

and it started to be introduced for the evaluation of 

periapical bone lesions, and their repair after surgical 

endodontic treatment [5]. 

 

In the present case, the radiograph revealed 

satisfactory bone regeneration after 3 years. Long-term 

follow-up of the clinical case is essential to evaluate the 

treatment outcome. 

 

The apical resection provides an access to the 

canal system of the tooth to be treated. A root-end 

resection of 3 mm approximately has been performed in 

order to eliminate the apical area with the highest 

incidence of accessory canals [6]. 

 

The roots were resected perpendicular to the 

longitudinal axis of each root to reduce the number of 

exposed dentinal tubules [6]. 

 

Root-end preparations with the aid of an 

ultrasonic tip to a depth of 3 mm were performed 
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parallel to the long axis of each root and centered within 

each root canal [7]. 

 

Traditionally, periapical surgery was 

performed with the aid of surgical burs for root-end 

preparation [8]. Conventional rotary burs may be the 

cause of many errors as preparation outside the long 

axis of the tooth, missed isthmuses and require a bigger 

osteotomy. However, ultrasonic tips allow a more 

conservative osteotomy and provide a cleaner and 

deeper apical root-end preparation [7]. 

 

According to a recent meta-analysis, root-end 

cavity preparation with ultrasonics was significantly 

superior in achieving high clinical success rates 

comparing with traditional root-end cavity preparation 

with burs [8]. 

 

The root-end cavity was filled with 

Biodentine
TM

 in order to seal the root canal system. 

 

An efficient apical seal is essential for 

enhancing endodontic success and the choice of the 

material may influence the final outcome of the 

procedure [9, 10]. 

 

Numerous materials for root-end filling have 

been used in periapical surgery such as amalgam, 

intermediate restorative material (IRM), glass-ionomer 

cement and super ethoxy benzoic acid (super-EBA) [9]. 

All of these materials are compatible with tissue 

cicatrisation and reconstitution of peri-apical alveolar 

bone, but none of them is able to induce cementum 

formation and full periodontal ligament repair. 

 

In 1993, mineral trioxide aggregate MTA, a 

calcium silicate-based biomaterial was introduced as a 

root-end filling material [8]. 

 

Nowadays, it is considered the gold standard 

thanks to its bioactive properties, its osseo-inductive 

and conductive power that favors tissue regeneration, its 

high sealing capacity, and its antimicrobial effect. 

Furthermore, it is easy to detect MTA on radiographs 

due to its radiopacity [10]. 

 

However, MTA has some drawbacks such as 

long setting time, low resistance to compression and 

flexion, expensiveness and difficult handling [9, 10]. 

 

Recently, many bioceramics have been 

developed in order to correct some of the disadvantages 

of MTA. These new biomaterials have mostly similar 

constituents to MTA [8]. 

 

Biodentine
TM

 is a new tri-calcium silicate-

based cement material that was introduced in 2009. 

Biodentine
TM

 powder is mainly composed of tri-

calcium silicate and calcium carbonate which are the 

main components of MTA. The liquid has an aqueous 

solution of calcium chloride and an admixture of 

polycarboxylate [9]. 

 

Biodentine
TM

 produces calcium hydroxide 

during the setting time. Hence, it has similar properties 

to those of MTA [9]. 

 

When used as a root-end filling material, 

Biodentine
TM

 showed significantly better sealing 

capacity, in comparison to MTA and intermediate 

restorative material IRM [4]. 

 

According to a systemic review carried out in 

2020, the sealing ability of Biodentine
TM

 is greater than 

that of MTA during the first 24 hours, though both 

materials prove equal after one week [10]. 

 

As regards to mechanical characteristics, 

Biodentine
TM

 presents physical improved properties 

compared to MTA in a clinical application [3]. 

 

Additionally, Biodentine
TM

 has shown reduced 

time setting and easy handling but with poor radiopacity 

[3]. 

 

Its lack of radiopacity on radiographs limitates 

the visualization of the retrograde obturation [3]. 

 

The new tri-calcium silicate-based materials 

maintain the desirable properties of prior bioceramic 

materials and overcome their disadvantages [11]. 

 

MTA is widely used as a root-end filling 

material. The available literature on MTA is extensive 

[10]. 

 

Although few studies and cases have been 

published to describe the use of Biodentine
TM

 in 

periapical surgery, it can be concluded that 

Biodentine
TM

 is a good alternative to MTA in periapical 

surgery. 

 

The introduction of new tools, instruments and 

materials increase the number of successful cases of 

endodontic surgery [7]. This new surgical approach is 

called “Endodontic microsurgery”. 

 

Endodontic microsurgery integrates the use of 

operative microscope, or an endoscope that allows a 

high power magnification and illumination, root-end 

cavity preparation with ultrasonic tips, and more 

biocompatible root-end filling materials [11]. 

 

With the advancements in endodontic surgery, 

the success rate of modern endodontic surgery has been 

reported to be as high as 94% compared with a 

moderate success rate of approximately 60% with 

traditional root-end surgery techniques [12]. 
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Recently, it has been shown that the 

probability of success for endodontic microsurgery was 

1.58 times higher than that for traditional root-end 

surgery [12]. 

 

CONCLUSION 
Regarding periapical lesions associated with 

endodontic pathology, the periapical surgery has proven 

its effectiveness in healing these lesions. The success of 

periapical surgery is strongly linked to how to seal root-

end cavities and to prevent bacterial contamination of 

the root canal system. Biodentine
TM

 was used as a root-

end filling material in this clinical case. However, there 

are limited published cases that described the use of 

Biodentine
TM

 for this purpose. 
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