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1 |  INTRODUCTION

Apexification has been defined as “a method to induce a cal-
cified barrier in a root with an open apex or the continued 
apical development of an incompletely formed root in teeth 
with necrotic pulps”.1

The middle mesial canal (MMC) was described by Vertucci 
and Williams in 1974.2 Since then, its clinical management, 
incidence, prevalence, and morphology have been studied.3,4 
Nosrat et al5 demonstrated that the localization of this anatom-
ical variation improves with the use of magnification and care-
ful tactile techniques. In contrast, failure in its localization and 
chemomechanical preparation may lead to persistent disease.6

When pulp necrosis occurs in immature teeth, root de-
velopment may be arrested.7,8 Endodontic procedures in 
these teeth are often challenging due to thin root walls and 
open apices.9 Moreover, the loss of an immature permanent 
tooth in patients with mixed dentition may cause loss of 
function, occlusion disorders, and inadequate maxillofacial 

development.10 The purpose of this article was to report an 
apexification in a mandibular first molar with a MMC.

2 |  CASE REPORT

A 9- year- old girl was referred to the Department of 
Endodontics of the Autonomous University of Nuevo León 
for the evaluation of a mandibular first molar. The medical 
history was noncontributory. The dental history revealed 
that a root canal treatment had been performed 6 months 
ago on tooth # 36, and a stainless steel crown was subse-
quently placed. During the clinical examination, the tooth 
had a painful response to the percussion and was nonre-
sponsive to the pulp vitality test. Periodontal probing was 
within the normal limits. A radiographic examination re-
vealed a previous endodontic treatment, periradicular ra-
diolucency, and open apices in the mesial root (Figure 1A). 
The clinical diagnosis was a previously endodontically 
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treated tooth with symptomatic apical periodontitis, and 
endodontic retreatment in conjunction with an apexifica-
tion technique was indicated.

At the first appointment, after administration of local an-
esthesia with 2% mepivacaine (Scandonest; Septodont), the 
tooth was isolated with a rubber dam. The stainless steel 
crown was removed, and access cavity was performed under 
a dental microscope (Opmi Pico; Carl Zeiss, Oberkochen, 
Germany). The root canal filling was removed from all the 
canals with Hedstrom and K3XF files (SybronEndo, Orange, 
CA), a previously untreated MMC was subsequently located. 
The working length was established based on radiographs 
and K- files (SybronEndo). The instrumentation and irriga-
tion were performed with K3XF files (SybronEndo) and 
2.5% sodium hypochlorite (NaOCL). Calcium hydroxide was 
used as an intracanal medicament.

At the second appointment (after 6 weeks), the patient was 
asymptomatic. The canals were irrigated with 2.5% NaOCL 

and 17% EDTA. An MTA (Angelus, Londrina, PR, Brazil) 
apical barrier of 4 mm was placed only in the mesial canals, 
and a moist cotton pellet was used to ensure the setting of the 
material. Calcium hydroxide was applied in the distal canal.

At the third appointment (after 3 days), the presence of 
a firm barrier of the MTA was assessed using a K- file. The 
distal canal and the remainder of the mesial canals were ob-
turated with lateral compaction technique using gutta- percha 
and AH Plus sealer (Dentsply DeTrey GmbH, Konstanz, 
Germany) (Figure 1B). The access cavity was closed tempo-
rarily with IRM (Dentsply) at the end of all treatment ap-
pointments. Finally, a definitive restoration was indicated.

Clinical examination follow- ups were performed at 16 
and 24 months. In both follow- ups, the patient was asymp-
tomatic. In addition, resolution of periradicular radiolucency 
and continued root development were observed (Figure 2). 
At 24 months, a cone beam computed tomography scan 
(Planmeca Promax 3D; Planmeca, Helsinki, Finland) was 

F I G U R E  1  A, Preoperative 
and (B) postoperative radiographs

(A) (B)

F I G U R E  2  Follow- up radiographs at 
(A) 16 and (B) 24 months. Resolution of the 
periradicular radiolucency and continued 
root development (arrows) are observed

(A) (B)
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performed (Figure 3). An approximate measure of the con-
tinued additional root development was obtained using the 
manufacturer’s software (Planmeca Romexis) (Figure 3D).

3 |  DISCUSSION

In this article, a favorable outcome was obtained in terms of 
disease resolution, tooth retention, and continued root devel-
opment. Following the fundamental principles of apexification 
therapy, lesion healing was a crucial step. Likewise, a previ-
ously untreated MMC was located during the clinical proce-
dure. The chemomechanical preparation and obturation of this 

anatomical variation were successfully achieved. After the 
third treatment appointment, another dentist placed a stainless 
steel crown. It is important to mention that the second and third 
treatment appointments were originally indicated at 2 weeks 
and on the following day, respectively. However, the mother of 
the patient due to personal reasons delayed such appointments.

Apexification with calcium hydroxide was the most com-
monly used method for many years. Continued root devel-
opment of up to approximately 5 mm was reported with this 
technique.11 In our case report, the approximate measure of 
the additional root development was 2.39 mm. Although cal-
cium hydroxide possesses antimicrobial activity and induces 
the formation of hard tissue, the main disadvantages of this 

F I G U R E  3  Cone beam computed 
tomography scan at 24 months. A and B, 
Obturation of three mesial canals and (C) 
continued root development (arrow) are 
observed. D, An approximate measure 
was obtained from the end of the mineral 
trioxide aggregate barrier to the end of the 
root apex
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technique include the multiple visits during a long period of 
time and the risk of root fracture.

Torabinejad and Chivian12 described an apexification pro-
cedure using an apical barrier with mineral trioxide aggregate 
(MTA). MTA provides effective apical sealing in teeth with 
open apices,13 is a biocompatible material with periradicular 
tissues,14 and stimulates the formation of mineralized tissue.15 
Simon et al7 evaluated the clinical outcomes of apexification 
treatments with MTA. In that study, they demonstrated that 
this technique is effective in terms of disease resolution and 
tooth retention. According to previous studies and the clinical 
outcome of this case report, we suggest that Apexification with 
MTA can be considered a treatment with favorable prognosis.

Although regenerative endodontic procedure (REP) is also 
used for teeth with incomplete root development and pulp ne-
crosis, we did not considerate it due to the apex was not open 
enough in this case. Nowadays, REP and Apexification with 
MTA are widely used. Paul et al16 surveyed endodontists to 
determine their preference between apexification and regen-
erative endodontics. Their results indicated that the majority 
of clinicians preferred apexification treatment when consid-
ering the predictability of treatment outcome, whereas re-
generative endodontics was preferred when considering the 
induction of continued root development.

4 |  CONCLUSION

To our knowledge, this is the first case report in the literature 
about an apexification procedure performed in a mandibu-
lar first molar with a MMC. At follow- up appointments, the 
patient was asymptomatic. The radiographs and cone beam 
computed tomography images revealed resolution of the per-
iradicular radiolucency and continued root development.

CONFLICT OF INTEREST

The authors declare no conflict of interests.

AUTHORSHIP

JAQP: involved in the management of the patient and 
drafted the manuscript. JJFT, NCF, RGM, JEE, LAZV, and 
DADLRM: involved in major revision and in approval of the 
final manuscript.

ORCID

Jesús Alejandro Quiñones Pedraza  http://orcid.
org/0000-0002-6894-6375 

REFERENCES

 1. American Association of Endodontists. Glossary of Endodontic 
Terms, 9th edn. Chicago, IL: American Association of 
Endodontists; 2016.

 2. Vertucci F, Williams R. Root canal anatomy of the mandibular 
first molar. J N J Dent Assoc. 1974;45:27‐28.

 3. La SH, Jung DH, Kim EC, Min KS. Identification of independent 
middle mesial canal in mandibular first molar using cone- beam 
computed tomography imaging. J Endod. 2010;36:542‐545.

 4. Azim AA, Deutsch AS, Solomon CS. Prevalence of middle 
mesial canals in mandibular molars after guided troughing 
under high magnification: an in vivo investigation. J Endod. 
2015;41:164‐168.

 5. Nosrat A, Deschenes RJ, Tordik PA, Hicks ML, Fouad AF. 
Middle mesial canals in mandibular molars: incidence and related 
factors. J Endod. 2015;41:28‐32.

 6. Nair PN. On the causes of persistent apical periodontitis: a review. 
Int Endod J. 2006;39:249‐281.

 7. Simon S, Rilliard F, Berdal A, Machtou P. The use of mineral tri-
oxide aggregate in one- visit apexification treatment: a prospective 
study. Int Endod J. 2007;40:186‐197.

 8. Felippe WT, Felippe MC, Rocha MJ. The effect of mineral triox-
ide aggregate on the apexification and periapical healing of teeth 
with incomplete root formation. Int Endod J. 2006;39:2‐9.

 9. Kumar H, Al-Ali M, Parashos P, Manton DJ. Management of 
2 teeth diagnosed with dens invaginatus with regenerative end-
odontics and apexification in the same patient: a case report and 
review. J Endod. 2014;40:725‐731.

 10. Diogenes AR, Ruparel NB, Teixeira FB, Hargreaves KM. 
Translational science in disinfection for regenerative endodontics. 
J Endod. 2014;40:S52‐S57.

 11. Soares J, Santos S, César C, et  al. Calcium hydroxide induced 
apexification with apical root development: a clinical case report. 
Int Endod J. 2008;41:710‐719.

 12. Torabinejad M, Chivian N. Clinical applications of mineral triox-
ide aggregate. J Endod. 1999;25:197‐205.

 13. Albardi S, Chau YS, Jarad F. The use of mineral trioxide ag-
gregate to achieve root end closure: three case reports. Dent 
Traumatol. 2013;29:469‐473.

 14. Sarkar NK, Caicedo R, Ritwik P, et al. Physicochemical basis of 
the biologic properties of mineral trioxide aggregate. J Endod. 
2005;31:97‐100.

 15. Main C, Mirzayan N, Shabahang S, Torabinejad M. Repair of root 
perforations using mineral trioxide aggregate: a long- term study. 
J Endod. 2004;30:80‐83.

 16. St Paul A, Phillips C, Lee JY, Khan AA. Provider perceptions 
of treatment options for immature permanent teeth. J Endod. 
2017;43:910‐915.

How to cite this article: Quiñones Pedraza JA, Flores 
Treviño JJ, Cruz Fierro N, et al. Apexification in a 
mandibular first molar with a middle mesial canal. Clin 
Case Rep. 2018;6:1517–1520. https://doi.org/10.1002/
ccr3.1651

http://orcid.org/0000-0002-6894-6375
http://orcid.org/0000-0002-6894-6375
http://orcid.org/0000-0002-6894-6375
https://doi.org/10.1002/ccr3.1651
https://doi.org/10.1002/ccr3.1651

