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CASE REPORT
An 11-year-old female presented with the complaint of discomfort 
on the  left side of the mouth for the past two months. Her medical 
history was  non-contributory. The patient was under fixed 
orthodontic  treatment. Her orthodontist removed the brackets from 
teeth 35 and 36 after observing the presence of a draining sinus tract 
located in the buccal mucosa, next to tooth 35 [Table/Fig-1a]. Intraoral 
examination revealed no signs of caries or existing restoration on 
teeth 34, 35 and 36. Cold test was performed an using a cold spray 
(Endo-Frost; Roeko, Langeman, Germany). The result of the test was 
negative for tooth 35. Radiographs   revealed a mandibular premolar 
with incomplete root formation and a radiolucent periapical lesion 
[Table/Fig-1b,c].

CBCT imaging was performed to better plan the case. CBCT 
images revealed resorption on the buccal side of the root and the 
destruction of the buccal cortical bone [Table/Fig-2]. The diagnosis 
of periapical abscess with fistula was made, and root canal treatment 
in conjunction with apexification was planned.
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ABSTRACT
Endodontic treatment of immature non-vital teeth poses a considerable challenge. Its goals should include the control of intracanal 
infection and the promotion of continuous root development. This case report describes an apexification as an alternative strategy 
for the maintenance of a tooth with incomplete root formation. An 11-year-old female presented with a history of pain and discomfort 
on the left side of the mandibular region. Intraoral examination revealed the presence of a draining sinus tract located in the buccal 
mucosa, next to tooth 35, for which a cold test was negative. Periapical radiographs revealed a single-rooted tooth with incomplete 
root formation and a periapical lesion. A diagnosis of periapical abscess with fistula was made, and a root canal treatment in 
conjunction with apexification was planned. Cone Beam Computed Tomography (CBCT) imaging was performed which revealed 
resorption on the buccal side of the root and the destruction of the buccal cortical bone. After six appointments, the intraoral sinus 
tract had healed, no purulent discharge was observed, and the root apex was closed. The root canal was filled, and the tooth was 
restored. The three years follow-up examination showed adequate bone repair and the absence of periapical lesion. Apexification 
shows favourable results for the management of immature non-vital teeth.

[Table/Fig-1]:	 a) Presence of fistula in the tooth 35 region; b,c) intraoral periapical 
radiographs of the tooth 35 region indicating the presence of incomplete root formation 
and periapical bone rarefaction.

[Table/Fig-2]:	 CBCT images showing open apex, root resorption and destruction of 
buccal bone cortical (arrows).

The tooth was anaesthetised and isolated with rubber dam and the 
pulp chamber was accessed using round diamond burs (#1011 
and #1012, KG Sorensen, Barueri, SP, Brazil) and an Endo Z drill 
(Dentsply Maillefer, Ballaigues, Switzerland). The root canal was 
explored using a #15 K-file instrument (Dentsply Maillefer), and the 
cervical and middle thirds were enlarged using Gates-Glidden #2-3 
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Apexification is the most classical technique and induces the 
formation of a mineralised tissue barrier in a root with an open apex 
or the continuous apical development of incomplete roots in teeth 
with necrotic pulp. The success of this therapy is related to a precise 
diagnosis and the complete understanding of the involved biological 
process [2]. During revascularization, after a disinfection technique, 
bleeding is stimulated in the periapical tissues, and a blood clot is 
formed within the canal, which supposedly contributes to structure 
growth and may produce stem cells that support the growth of 
tissues in the canal space and the continuous formation of roots 
[5]. Jeeruphan T et al., observed that revascularization is associated 
with higher increases in root length and thickness compared to 
calcium hydroxide and MTA, as well as excellent survival rates [6]. 
Alobaid AS et al., suggested that revascularization has comparable 
but not superior clinical and radiographic results compared to the 
traditional apexification procedures when analysing the dental 
survival success rate and adverse events besides quantifying 
changes in the root length, width, and area [7]. Chen SJ and Chen 
LP, evaluated the success rate through periapical radiographs with a 
12-month follow-up and observed that the regenerative endodontic 
treatment was identical to the apexification technique [8]. Silujjai 
J and Linsuwanont P, stated that both methods provide a reliable 
result in terms of the resolution of pulp necrosis and the survival 
of teeth with incomplete root formation. However, none of these 
treatments offers predictable and satisfactory root development [9]. 
Kahler B et al., stated that teeth treated with regenerative endodontic 
procedures show clinical results comparable to traditional calcium 
hydroxide apexification and MTA techniques. They concluded that 
teeth treated with revascularization showed more adverse-effects, 
suggesting a need for a patient complete analysis before choosing 
a final treatment plan [10].

In the present case, CBCT images revealed the presence of the 
destruction of the buccal cortical bone [Table/Fig-2]. The presence 
of endodontic infection developed from necrosis, and the type of 
tooth movement and the applied orthodontic force may justify this 
finding [11]. The traditional method of apexification associated 
with interruption orthodontic treatment was chosen [8,9]. An 
immediate endodontic intervention was performed to remove all 
necrotic contents. NaOCl’s capacity for dissolving organic matter 
and its microbial properties play a fundamental role in the process 
of root canal decontamination. In addition, the root canal was 
irrigated with a 17% EDTA solution for 3 minutes prior to root 
canal drying to remove the smear layer and promote the opening 
of the dentinal tubules, which favours the diffusion of the calcium 
hydroxide paste [12].

The success of the apexification depends on the correct choice 
of medication used between sessions, as well as adequate filling 
and the minimum permanence time of the same inside the root 
canal, which enables it to manifest its total effectiveness. Calcium 
hydroxide paste was chosen for intracanal medication due to 
its clinical efficacy and its essential properties, among which the 
antimicrobial effect is highlighted due to its inhibition of bacterial cell 
enzymes at the cytoplasmic membrane level and the mineralising 
effect through tissue enzymatic activation, as verified by its action 
on alkaline phosphatase [12,13]. Six medication applications were 
performed at a 12-month interval, with a minimum of 60 days 
between sessions. This is corroborated by a study by Estrela C et 
al., that analysed the time required for calcium hydroxide to eliminate 
microorganisms in infected root canals [14].

Studies indicate that the speed of mineralised tissue barrier formation 
ranges from 3 to 24 months and that the suggested time for 
calcium hydroxide changes also ranges from once every 3 months 
to once every 6-8 months [13,14]. In this case, complete closure 
within 12 months of treatment was verified, which facilitated the 
filling of the root canal and the subsequent permanent restoration 
of the element.

and Largo #2 drills (Dentsply Maillefer). The Working Length (WL) 
was established based on the radiograph and K-file instrument. 
The apical third was prepared until the #60 K-file. During root canal 
preparation, the canal was irrigated with 2.5% sodium hypochlorite 
(NaOCl; Fitofarma, Goiânia, GO, Brazil), and after its completion, 
the canals were irrigated with 3 mL of 17% EDTA (Biodinâmica, 
Ibiporã, PR, Brazil). The EDTA was passively activated for 
60 seconds using an EMS PM 200 ultrasonic unit (EMS- Electro 
Medical Systems S. A., Nyon, Switzerland) and an E1- Irrisonic tip 
(HELSE Capelli e Fabris Ind., Santa Rosa do Viterbo, SP, Brazil) 
positioned 1 mm short of the WL. The ultrasonic unit was set to 
10% power. Finally, the root canal was again irrigated with 2.5% 
NaOCl, dried with paper points (Dentsply Maillefer), and medicated 
with calcium hydroxide (Biodinâmica, Ibiporã, PR, Brazil). The 
tooth was restored with glass ionomer cement (SS White, Rio de 
Janeiro, RJ, Brazil). Eight weeks later, the intraoral sinus tract had 
healed, and no purulent discharge was observed. Five additional 
appointments were performed at two-month intervals to change 
the intracanal medication. After 12  months, root closure was 
observed [Table/Fig-3a]. The root canal was filled with gutta-percha 
and Sealapex sealer (Sybron Endo, Glendora, CA, USA) using the 
lateral  compaction technique. The access cavities were restored 
with a bulk-fill resin-based composite (3M-Espe, St Paul, MN, USA), 
and a final radiograph was taken to establish obturation quality 
[Table/Fig-3b]. The root resorption was treated by discontinuing 
orthodontic treatment and subsequent posterior endodontic 
intervention. Radiographic and CBCT follow-up examinations, 
performed after 3  years, showed adequate bone repair and the 
absence of periapical lesions [Table/Fig-4a,b].

[Table/Fig-3]:	 a) Complete apex closure after intracanal medication with calcium 
hydroxide exchanges; b) intraoral periapical radiographs of tooth 35 after root canal 
filling showing adequate bone repair and absence of periapical lesions.

[Table/Fig-4]:	 a) Radiographic and b) CBCT follow-up examination, performed 
after 3 years, of tooth 35 showing adequate bone repair and absence of periapical 
lesions.

DISCUSSION
The endodontic treatment of teeth with incomplete root formation 
represents a significant challenge [1-4]. Clinical success and the 
maintenance of the affected tooth are essential factors to be analysed 
when choosing the best therapeutic option [3]. The possible fracture 
of the dentinal wall or the extravasation of the obturator material to 
the periapical tissue during the filling of the root canal are risks to 
be considered [3].
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CONCLUSION
The apexification has favourable results when it is well indicated for 
cases involving pulp necrosis in teeth with incomplete root formation.
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