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Dental fusion is a rare anomaly that can present unique challenges with clinical treatment. This report 
outlines a case of an 11-year-old who presented with fusion of a mandibular lateral incisor with a 
supernumerary. At presentation, the teeth were fully mature and normally responsive to pulp sensibility 
testing. Assessment with CBCT confirmed that the majority of the root canal system and pulp chambers 
were separate, with a single point of communication between both tooth units in the mid-crown. 
Removal of one of the teeth was requested to facilitate the patient’s orthodontic treatment plan, and this 
was carried out with hemi-sectioning of the teeth, followed by vital pulp therapy of the exposed root 
canal systems of both teeth. At subsequent review, the tooth with the largest pulpal exposure was chosen 
for extraction, and the remaining tooth was recontoured for aesthetics. The teeth were subsequently 
aligned orthodontically. The patient was reviewed at 2.5 years, 3.5 years, and 9.5 years and was 
asymptomatic, with continued pulpal responsiveness and radiographically normal tissues.  

Keywords: Fusion; Hemi-section; Mineral Trioxide Aggregate; Vital Pulp Therapy 

Received: 10 Jul 2026 
Accepted: 13 Aug 2026 
Published: 25 Aug 2026 
Doi: 10.22037/iej.v21i1.49822 

 

*Corresponding author: Mehdi 
Rahimi, University of Sydney, 
Australia. 

E-mail: mehdi.rahimi@sydney.edu.au 

 

   
 

Introduction 

usion is a dental developmental anomaly where two or more 
separately developing tooth germs combine [1]. Fusion can 

clinically present as a wide tooth [2], typically with a groove 
within the crown of the tooth, which can extend into the root. 
This groove can present a challenge periodontally and make the 
tooth susceptible to dental caries [2, 3].  

Fusion is a rare dental anomaly, with a reported prevalence 
ranging between 0-0.27% of permanent teeth [4-7]. Whilst the 
prevalence is higher in the primary dentition, it is less commonly 
observed in the permanent dentition [6]. A similar anomaly, 
gemination, can clinically present [6, 8]. Gemination, however, 
occurs as a consequence of a single enamel organ attempting to 
divide, which results in the formation of a tooth with a single root, 
enlarged pulp space, and an atypical crown. A geminated tooth is 
commonly referred to as a ‘double tooth’ [9]. The prevalence of 
supernumerary teeth is estimated to be 1.2% [10], with mandibular 
lateral incisors making up approximately 1.2-4.8% of supernumerary 

teeth [10-12]. Fused supernumerary teeth are rare, with few case 
reports involving mandibular anterior teeth [13-15]. 

One approach to managing fusion is hemi-section and 
subsequent removal of one of the teeth. Where possible, it is 
ideal to maintain vitality of the remaining tooth. Modern vital 
pulp therapy (VPT) techniques, involving biocompatible and 
reparative materials, can provide predictable management when 
pulpal exposures occur. Management of the remaining 
structure, both restoratively, periodontally, and orthodontically, 
requires a multi-disciplinary approach.  The following report 
presents a case of successful multi-disciplinary management of 
a fused tooth with long-term follow-up.  

Case Report 

An 11-year-old Caucasian male attended an endodontist for 
management of the mandibular left lateral incisor (tooth #32, FDI 
notation) in September 2014. Tooth #32 appeared to be wide 
compared with the adjacent teeth, with a visible groove within  
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Figure 1. A) Pre-treatment intra-oral photography of fused tooth #32; B) Pre-treatment intra-oral radiography of fused tooth #32; C) Pre-
treatment intra-oral radiography of fused tooth #32; D) Pre-treatment CBCT assessment of tooth #32, highlighting the fusion of the roots and 

minimal pulpal communication between the mesial (32M) and distal (32D) aspects of the fused tooth 
 
the crown buccally. Clinical testing found the tooth to be 
normally responsive to pulp sensibility testing with cryogenic 
spray (Frostbite, Australian Dental Manufacturing). Intra-oral 
radiographs were taken on the date of examination, and the 
patient was referred to an external facility for a cone-beam 
computed tomography (CBCT) (I CAT FLX, Imaging Sciences 
International, Hatfield, PA, USA) (Fig. 1). The CBCT confirmed 
that tooth #32 had separate roots and were merged at the crown 
level. The root canal systems of both teeth were separate, except 
for a small region of communication in the mid-crown, before 
separating again into distinct pulp chambers. A diagnosis of 
dental fusion was made, and counting of the dentition revealed 
the fusion to involve tooth #32 and a supernumerary, denoted as 
the mesial (32M) and distal (32D) aspects of the fused tooth.  

There was uncertainty as to which fused segment would be 
ideal to retain to facilitate the orthodontic treatment plan. After 
discussion with the patient’s orthodontist, a joint decision was 
then made to perform hemi-section of the 32M and 32D and 
perform VPT to the exposed pulp tissue of both segments, and 
the choice of which segment to retain would be based on how 

each part of tooth #32 responded to VPT. Possible complications 
were discussed with the patient and his parents, including the 
possibility of discolouration and future endodontic retreatment. 
The option of extraction and replacement was also discussed 
with the patient’s parents; however, it was deemed ideal 
orthodontically to retain at least one tooth segment if possible. 

Endodontic treatment 
Endodontic treatment was performed in January 2015. Local 
anaesthesia and nitrous oxide sedation were used. The 32M and 
32D were sectioned, with pulp exposures occurring in both teeth. 
VPT was performed for both teeth, with MTA (Angelus, Londrina, 
Brazil; Clinician’s Choice, New Milford, CT, USA) being placed 
over the pulps (Fig. 2A). Glass ionomer cement (Riva Pink Protect, 
Riva Bleach Protect SDI, Australia) was placed over the MTA, 
followed by resin composite (3M ESPE Filtek Supreme Ultra 
Universal Restorative, St. Paul, MN, USA, shade A2E). The patient 
returned one week later for further polishing of the composite 
restorations. The importance of oral hygiene was reinforced at each 
subsequent appointment. 
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Figure 2. A) Mid-treatment radiograph showing the hemi-section of the 32M and 32D; B) Immediate post-operative radiograph; C) Four-month review 
radiograph; D) Five month review intra-oral image of the retained 32D following removal of the 32M, displaying discolouration around the composite repair 

 
The patient returned for initial review appointments in May 

and June 2015 (Fig. 2B). Both the 32M and 32D remained 
normally responsive to pulp testing. Both teeth, however, 
displayed a degree of discolouration (Fig. 2C). Due to the larger 
pulp exposure in the 32M, it was decided to extract this segment 
prior to his orthodontic treatment.  

Orthodontic treatment 
Initial orthodontic examination had been completed prior to 
endodontic management of tooth #32. The patient had a Class II 
skeletal malocclusion with maxillary deficiency. Dental examination 
revealed a Class II molar relationship and Class II division II incisal 
relationship, with a deep overbite and moderate crowding in the 
mandible. The overjet was 5 mm, with narrow archforms. Mahony 
cephalometric analysis, a variation of Jefferson’s cephalometric 
analysis [16], revealed a mild skeletal Class II relationship with a 
retrognathic mandible (skeletal type IIB), retroinclined incisors, 
decreased maxillary length and a reduced lower facial height. 

After discussion of treatment options, orthodontic treatment 
commenced following endodontic intervention, employing a slow 
palatal expander appliance and fixed braces (0.022 slot, Damon 
PSL; Ormco, Glendora, CA, USA). Treatment proceeded smoothly 
and was completed in 29 months. At the conclusion of treatment, a 
fixed lingual wire (V-loop) was used for retention, with a removable 
Hawley retainer for the upper arch. 

Review 
Clinical and radiographic reviews were completed in May 2017 
(2.5 years), June 2018 (3.5 years) and May 2024 (9.5 years) 
following VPT (Figs 3A-C). The 32D remained normally 
responsive to pulp sensibility testing and has continued to be 
asymptomatic; however, discolouration was noted at the final 
review appointment. The apical tissues remained normal, both 
on intra-oral radiography and CBCT assessment (Morita 800×, 
40×40 mm 2 limited view) (Figs. 3D & 3E). The patient’s general 
dentist had completed a full composite veneer for tooth #32.  

Discussion 

Dental fusion in mandibular anterior teeth is rarely reported [17, 
18], with “double teeth” more commonly reported in maxillary 
anterior teeth [3]. Fusion is rarely reported in posterior teeth [19, 
20]. Whilst fusion is most commonly noted in the primary 
dentition, it can be an indication of anomalies being present in 
the permanent dentition [21].  

Radiographic examination is essential to determine if the 
anomalous tooth arose due to gemination or fusion, as they can 
present similarly on clinical examination. Counting the dentition 
can normally help determine if a ‘double tooth’ is due to fusion or 
gemination. However, in this presented case, it was made more 
complicated by the presence of the supernumerary, which had 
fused with tooth #32. It was impossible to determine the 
relationship between the root canal systems of both segments based 
solely on intra-oral radiography, necessitating the need for CBCT 
assessment. Treatment planning for the case depended on the 
relationship of the root canal anatomy of both tooth segments, as if 
there had been no communication between the root canal systems, 
hemi-section could have avoided endodontic treatment. As pulpal 
exposure was guaranteed due to the root canal systems merging at 
a single point, this permitted a more accurate discussion with both 
the patient and his parents, as well as the orthodontist, regarding 
appropriate treatment options for tooth #32.  

Nitrous oxide was used as an adjunct to reduce anxiety and 
assist with anaesthesia during the procedure. Nitrous oxide is a 
safe and effective means of improving compliance with 
treatment in the dental chair in paediatric patients, without 
having to resort to general anaesthesia [22, 23]. 

Ozden et al. [24] performed hemi-section of a fused maxillary 
right central incisor with a supernumerary after confirming the 
root canal systems of both teeth did not join, maintaining normal 
function and pulpal health of the remaining tooth. This assists 
with treatment planning, prior to initiating any treatment, and 
can allow for planning the hemi-section in such a way to minimize  
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Figure 3. A) Intra-oral review radiographs at 2.5 years; B) Intra-oral review 
radiographs at 3.5 years; C) Intra-oral review radiographs at 9.5 years; D) 

CBCT assessment at 9.5 years review confirmed normal apical tissues. Note 
the atypical mesial root anatomy of the 32D following hemi-section; E) 

CBCT assessment at 9.5 years review confirmed normal apical tissues. Note 
the atypical mesial root anatomy of the 32D following hemi-section 

trauma to the pulps and pre-plan any possible complications. 
CBCT can be used to plan the plane of sectioning to ensure no 
pulpal exposure occurs [25]. One report outlined the need to 
perform access and extirpation of one unit in a fused tooth to 
determine if there was pulpal communication prior to hemi-
section, with pulp vitality being maintained in the retained tooth 
[26]. Kim & Jou [27] reported a case of fusion of a supernumerary 
to a maxillary right central incisor (tooth #11). The tooth was 
endodontically treated prior to removal of the supernumerary, 
and MTA was used to seal the pulpal communication between the 
supernumerary and the main tooth. As the authors noted, it was 
unknown whether the pulps of these fused teeth were 
communicating before treatment.  

Fusion can lead to complications including periodontal 
disease, dental caries, abnormal eruption, malocclusion and 
ectopic eruption of adjacent teeth [2]. Fused teeth are an 
aesthetic challenge as they are typically malformed and affect 
dental symmetry and spacing [26, 28]. Composite resin can be 
used to aesthetically modify teeth and close spaces in minor 
cases [29], as was completed in this case. Malocclusions can be 
further exacerbated by the presence of supernumerary teeth.  

From an orthodontic perspective, a decision was made to 
retain a segment of the fused tooth rather than extracting it 
entirely. The primary benefit of this approach was to maintain 
the proper space for the tooth to match the contralateral lateral 
incisor, maintaining symmetry between tooth #32 and tooth 
#42. Extraction of the entire fused tooth would have led to a 
compromised aesthetic outcome, as the canines would not 
achieve a Class I occlusion, potentially leading to a midline shift 
and further malocclusion concerns [30]. Preserving the lateral 
incisor would aid in the future development of the dental arch 
and maintain arch integrity [31].  

Similar reports have presented cases of hemi-section of fused 
teeth. Cetinbas et al. [3] reported a case of hemi-section of fused 
teeth, however no pulp exposure occurred, and the 
responsiveness of the remaining tooth was maintained at two-
years follow up. Zheng et al. [28] reported a maxillary central 
incisor was fused with a supernumerary tooth. The pulp was 
exposed after removing the majority of the supernumerary, and 
the hemi-section was undertaken, and the pulp capping with 
calcium hydroxide was performed. The authors reported the 
tooth to be disease free and functional at 10-year follow-up. Pulp 
capping with MTA was reported by Hong et al. [29], where a 
geminated tooth #22 was successfully treated with hemi-section. 
In this presented case, pulp exposure was inevitable as a 
consequence of the hemi-section of the conjoined anatomy of 
the root canal systems of the fused teeth. A similar clinical 
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scenario to this case would be that of managing a talon cusp, 
whereby the anomalous cusp is removed and the pulp electively 
exposed, followed by VPT [32, 33]. VPT with MTA is a highly 
successful treatment option in mature teeth following dental 
trauma and carious pulp exposure, with one systematic review 
reporting a pooled success rate of 93.2% [34].  

Given the expected size of the pulpal exposure and ease of 
restoration, MTA was chosen as the restorative material over 
calcium hydroxide. MTA upregulates osteogenic and osteoclastic 
pathways in dental pulp stem cells and promotes differentiation 
into odontoblast-like cells [35, 36]. MTA has been found to 
stimulate formation of thicker, less porous, and more predictable 
dentine bridges than calcium hydroxide [37-39]. Less 
inflammation is found at the pulp-restoration interface when 
MTA is used compared with calcium hydroxide [39]. There is also 
some evidence to suggest that MTA use can result in regeneration 
of periodontal ligament and cementum-like tissue [40].  

Whilst MTA is dimensionally stable and fluid-resistant once 
set [41], wash-out is a recognized risk intra-operatively and 
post-operatively in the short term [26, 29]. One report used 
decalcified freeze-dried bone allograft as a grafting material 
following hemi-section and extraction to assist with protecting 
MTA from the oral environment following VPT. Placement of a 
glass-ionomer cement can protect partially set MTA [42]. This 
was completed in the presented case, and a satisfactory seal was 
achieved to allow the MTA to fully set.  

One possible complication following the use of MTA is 
discoloration of tooth structure [43], which occurred in this 
presented case. Internal bleaching is an option should 
discoloration occur [44]; however, this can only be completed 
if a calcific bridge has formed beneath the MTA layer. In this 
presented case, there was no calcific barrier observed at follow-
up, and the interproximal nature of the pulp exposure and 
restoration would pose a technical difficulty for re-entry and 
bleaching. For these reasons, and as the tooth had continued 
responsiveness to pulp testing and there were no signs of 
infection, a direct composite veneer was preferred to 
conservatively manage the discoloration.   

It would have been preferable to have known in advance 
which tooth unit, 32D or 32M, was to be retained prior to 
performing the hemi-section, to allow for minimal damage to 
the unit that was retained. There was some question in the 
initial treatment planning however, as to which tooth unit 
should be retained. A decision was made to wait for the clinical 
response of both tooth units to the hemi-section procedure 
before making a final decision, especially given the atypical 
nature of the fused tooth.   

Conclusion 

This report outlines the successful management of a fused 
mandibular supernumerary and highlights the importance of a 
multi-disciplinary approach with multiple specialists at an 
opportune time in the patient’s development. Appropriate 
treatment required comprehensive planning, relying on detailed 
clinical assessment using intra-oral radiography X-ray and cone-
beam CT, alongside multi-disciplinary communication are 
necessary to achieve an ideal outcome for the patient. Such planning 
allowed the patient to have the fused tooth hemi-sectioned and 
treated with vital pulp therapy. The final outcome was that the tooth 
maintained its pulp sensibility and was able to obtain ideal 
alignment and occlusion, with optimum aesthetics obtained by the 
operation of restorative dentist.   

Acknowledgment 
None. 

Conflict of interest 
None. 

Funding support 
None. 

Authors' contributions 
Conceptualization: MR/MJ; Methodology: AL/MJ; Formal 
Analysis and Investigation: MR/DM; Writing-Original Draft 
Preparation: MR/AL/MJ DM; Writing-Review and Editing: 
MR/AL/MJ DM; Supervision: MR. All authors read and 
approved the final manuscript. 

References 

1. Karacay S, Guven G, Koymen R. Management of a fused central 
incisor in association with a macrodont lateral incisor: a case report. 
Pediatr Dent. 2006;28(4):336-40. 

2. Zhu M, Liu C, Ren S, Lin Z, Miao L, Sun W. Fusion of a 
supernumerary tooth to right mandibular second molar: a case report 
and literature review. Int J Clin Exp Med. 2015;8(8):11890-5. 

3. Cetinbas T, Halil S, Akcam MO, Sari S, Cetiner S. Hemisection of a 
fused tooth. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 
2007;104(4):e120-4. 

4. Gupta SK, Saxena P, Jain S, Jain D. Prevalence and distribution of 
selected developmental dental anomalies in an Indian population. J 
Oral Sci. 2011;53(2):231-8. 

5. G S, Jena A. Prevalence and Incidence of Gemination and Fusion in 
Maxillary Lateral Incisors in Odisha population and Related Case 
Report. J Clin Diagn Res. 2013;7(10):2326-9. 

6. Temilola DO, Folayan MO, Fatusi O, Chukwumah NM, Onyejaka N, 
Oziegbe E, et al. The prevalence, pattern and clinical presentation of 
developmental dental hard-tissue anomalies in children with primary 
and mix dentition from Ile-Ife, Nigeria. BMC Oral Health. 2014;14:125. 



 

IEJ Iranian Endodontic Journal 2026;21(1): e30 

 This open-access article has been distributed under the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0). 

e30 Rahimi et al.                                                                                                                                                                                                 6 of 6 

7. Hagiwara Y, Uehara T, Narita T, Tsutsumi H, Nakabayashi S, Araki M. 
Prevalence and distribution of anomalies of permanent dentition in 
9584 Japanese high school students. Odontology. 2016;104(3):380-9. 

8. Kelly JR. Gemination, fusion, or both? Oral Surg Oral Med Oral 
Pathol. 1978;45(4):655-6. 

9. Regezi J, Sciubba J, Jordan R. Abnormalities of Teeth. In: Oral Pathology: 
Clinical Pathologic Correlations. St Louis: WB Saunders, pp367-84. 2003. 

10. Finkelstein T, Shapira Y, Pavlidi AM, Schonberger S, Blumer S, Sarne 
O, et al. Prevalence and Characteristics of Supernumerary Teeth in 
Israeli Orthodontic Patients. J Clin Pediatr Dent. 2019;43(4):244-51. 

11. Esenlik E, Sayin MO, Atilla AO, Ozen T, Altun C, Başak F. 
Supernumerary teeth in a Turkish population. Am J Orthod 
Dentofacial Orthop. 2009;136(6):848-52. 

12. Arikan V, Ozgul BM, Firdevs TO. Prevalence and characterıstıcs of 
supernumerary teeth in a child population from Central Anatolıa - 
Turkey. Oral Health Dent Manag. 2013;12(4):269-72. 

13. Dorielo MCO, Gonini-Junior A, de Oliveira D, Bordignon RT, 
Borges AH. Root canal treatment of a fused mandibular incisor using 
cone-beam computed tomography as a diagnostic aid. J Conserv 
Dent. 2017;20(1):58-61. 

14. Aydemir S, Ozel E, Arukaslan G, Tekce N. Clinical management of a 
fused mandibular lateral incisor with supernumerary tooth: A case 
report. Dent Res J (Isfahan). 2016;13(1):80-4. 

15. Gupta SK, Gupta J, Acharya SR, Ather A. Mandibular lateral incisor with 
four root canals: A unique case of double tooth diagnosed using 
multidetector computed tomography. Imaging Sci Dent. 2013;43(2):123-8. 

16. Jefferson Y. Facial beauty establishing a universal standard. Int J Orthod 
Milwaukee. 2004;15:9-22. 

17. Sachdeva GS, Malhotra D, Sachdeva LT, Sharma N, Negi A. 
Endodontic management of mandibular central incisor fused to a 
supernumerary tooth associated with a talon cusp: a case report. Int 
Endod J. 2012;45(6):590-6. 

18. Zhang Z, Wang X, Jiang L, Xu S. Occurrence of the fused permanent 
mandibular lateral incisor and canine. J Dent Sci. 2016;11(3):343-4. 

19. Ballal S, Sachdeva GS, Kandaswamy D. Endodontic management of a 
fused mandibular second molar and paramolar with the aid of spiral 
computed tomography: a case report. J Endod. 2007;33(10):1247-51. 

20. Song CK, Chang HS, Min KS. Endodontic management of 
supernumerary tooth fused with maxillary first molar by using cone-
beam computed tomography. J Endod. 2010;36(11):1901-4. 

21. Whittington BR, Durward CS. Survey of anomalies in primary teeth 
and their correlation with the permanent dentition. N Z Dent J. 
1996;92(407):4-8. 

22. Khinda V, Rao D, Sodhi SPS. Nitrous Oxide Inhalation Sedation 
Rapid Analgesia in Dentistry: An Overview of Technique, Objectives, 
Indications, Advantages, Monitoring, and Safety Profile. Int J Clin 
Pediatr Dent. 2023;16(1):131-8. 

23. Yee R, Wong D, Chay PL, Wong VYY, Chng CK, Hosey MT. Nitrous 
oxide inhalation sedation in dentistry: An overview of its applications 
and safety profile. Singapore Denl J. 2019;39(01):11-9. 

24. Ozden B, Gunduz K, Ozer S, Oz A, Otan Ozden F. The 
multidisciplinary management of a fused maxillary central incisor 
with a talon cusp. Aust Dent J. 2012;57(1):98-102. 

25. Kim SY, Choi SC, Chung YJ. Management of the fused permanent 
upper lateral incisor: a case report. Oral Surg Oral Med Oral Pathol 
Oral Radiol Endod. 2011;111(5):649-52. 

26. Kim E, Jou YT. A supernumerary tooth fused to the facial surface of 
a maxillary permanent central incisor: case report. J Endod. 
2000;26(1):45-8. 

27. Hülsmann M, Bahr R, Grohmann U. Hemisection and vital 
treatment of a fused tooth--literature review and case report. Endod 
Dent Traumatol. 1997;13(6):253-8. 

28. Zheng J, Shinonaga Y, Kawai S, Abe Y, Harada K, Arita K. 
Hemisection of fused teeth involving a maxillary permanent incisor 
and a supernumerary tooth. Pediatric Dent J. 2015;25(3):84-91. 

29. Hong HH, Tsai AI, Liang CH, Kuo SB, Chen CC, Tsai TP, et al. 
Preserving pulpal health of a geminated maxillary lateral incisor 
through multidisciplinary care. Int Endod J. 2006;39(9):730-7. 

30. Jones H, Nichol R, Spencer RJ. Paediatric Dentistry and Orthodontics 
interface: When should we consider balancing and compensating 
extractions? Prim Dent J. 2021;10(4):83-7. 

31. Oz A, Oz AZ, Yazicioğlu S, Arici N, Ozer M, Arici S. Comparison of arch 
width changes following orthodontic treatment with and without extraction 
using three-dimensional models. Nige J Clin Prac. 2017;20(5):581-6. 

32. Kumar V, Chawla A, Logani A, Shah N. Mineral trioxide aggregate 
pulpotomy: An ideal treatment option for management of talon cusp. 
Contemp Clin Dent. 2012;3(4):491-3. 

33. Tsujino K, Shintani S. Intentional Partial Pulpotomy for Treatment 
of Immature Permanent Maxillary Incisor with Talon Cusp. Bull 
Tokyo Dent Coll. 2017;58(4):247-53. 

34. Sabeti M, Huang Y, Chung YJ, Azarpazhooh A. Prognosis of Vital Pulp 
Therapy on Permanent Dentition: A Systematic Review and Meta-
analysis of Randomized Controlled Trials. J Endod. 2021;47(11):1683-95. 

35. Wang Y, Yan M, Fan Z, Ma L, Yu Y, Yu J. Mineral trioxide aggregate 
enhances the odonto/osteogenic capacity of stem cells from inflammatory 
dental pulps via NF-κB pathway. Oral Dis. 2014;20(7):650-8. 

36. Paranjpe A, Zhang H, Johnson JD. Effects of mineral trioxide 
aggregate on human dental pulp cells after pulp-capping procedures. 
J Endod. 2010;36(6):1042-7. 

37. Aeinehchi M, Eslami B, Ghanbariha M, Saffar AS. Mineral trioxide 
aggregate (MTA) and calcium hydroxide as pulp-capping agents in 
human teeth: a preliminary report. Int Endod J. 2003;36(3):225-31. 

38. Min KS, Park HJ, Lee SK, Park SH, Hong CU, Kim HW, et al. Effect 
of mineral trioxide aggregate on dentin bridge formation and 
expression of dentin sialoprotein and heme oxygenase-1 in human 
dental pulp. J Endod. 2008;34(6):666-70. 

39. Nair PN, Duncan HF, Pitt Ford TR, Luder HU. Histological, 
ultrastructural and quantitative investigations on the response of healthy 
human pulps to experimental capping with mineral trioxide aggregate: a 
randomized controlled trial. Int Endod J. 2008;41(2):128-50. 

40. Bartols A, Roussa E, Walther W, Dörfer CE. First Evidence for 
Regeneration of the Periodontium to Mineral Trioxide Aggregate in 
Human Teeth. J Endod. 2017;43(5):715-22. 

41. Singh S, Podar R, Dadu S, Kulkarni G, Purba R. Solubility of a new 
calcium silicate-based root-end filling material. J Conserv Dent. 
2015;18(2):149-53. 

42. Ballal S, Venkateshbabu N, Nandini S, Kandaswamy D. An in vitro 
study to assess the setting and surface crazing of conventional glass 
ionomer cement when layered over partially set mineral trioxide 
aggregate. J Endod. 2008;34(4):478-80. 

43. Felman D, Parashos P. Coronal tooth discoloration and white 
mineral trioxide aggregate. J Endod. 2013;39(4):484-7. 

44. Belobrov I, Parashos P. Treatment of tooth discoloration after the use 
of white mineral trioxide aggregate. J Endod. 2011;37(7):1017-20. 

 

Please cite this paper as: Rahimi M, Lalousis A, Johnstone M, 
Mahony D. Endodontic and Orthodontic Management of a 
Fused Mandibular Incisor and Supernumerary: A Case Report. 
Iran Endod J. 2026;21(1): e30. Doi: 10.22037/iej.v21i1.49822. 

 


