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Ab s t r ac t
Aim: Among traumatic dental injuries, intrusive dislocation is considered to be one of the most serious injuries. Despite the high success rate in 
complacent patients, the traditional technique of calcium hydroxide inoculation has drawbacks. The good antimicrobial and sealing properties 
combined with excellent biocompatibility and high success rates of the mineral trioxide aggregate (MTA) encourage its use.
Background: The objective of this study was to report a successful case of intrusive dislocation in a short time with a follow-up of eight years.
Case description: A patient, seven years of age, presented intrusive dental dislocation, confirmed by radiographic examination, which revealed 
besides axial displacement of the central incisor towards the bone, incomplete root development. The passive repositioning was chosen as the 
treatment modality. After cleansing of the root canal, therapy with hydroxide paste was performed for 30 days, and then the apex was closed 
using an artificial barrier made with apical MTA buffer to facilitate root canal obturation.
Conclusion: Clinical and radiographic signs at 6 months and 8 years of preservation evidence the success of the therapy.
Clinical relevance: Teeth with incomplete root formation when traumatized may have their development process interrupted; consequently 
their root canals remained ample with thin and fragile walls and the open apex which represents a great challenge to the accomplishment of 
endodontic therapy. The process of apexification with MTA as in this case is an alternative to traditional therapy based on calcium hydroxide, 
conferring a faster treatment and a decrease in the odds of fracture of the tooth since from the confection of the apical barrier there is a possibility 
of being the same restored at an early stage.
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In t r o d u c t i o n
Dental trauma, given its prevalence and consequences, is considered 
to be a public health problem.1​,​2​ Individuals with fractures may 
present, besides aesthetic sequels, social, functional, and therapeutic 
problems.3​,​4​ Dental trauma is more frequent in childhood and 
adolescence, and maxillary incisors are the most affected teeth.5​,​6​

Among the traumatic lesions, intrusive dislocation is considered 
to be one of the most serious lesions. Characterized by the axial 
displacement of the tooth towards the alveolar bone, the intrusion 
can severely affect the pulp tissue and support structures, and the 
management and prognosis of the lesion are influenced by its extent 
and severity and also by the root development stage of the involved 
tooth.7​ Thus, due to their specific anatomical characteristics, teeth 
with incomplete root formation, when traumatized, represent an 
additional challenge to treatment.8​

The clinical signs of intrusion are often occlusal misalignment, 
stiffness, and percussion, which will sound hard and harsh as 
compared to that of a normal tooth.9​,​10​ Radiographically, the teeth 
with intrusive dislocation present a difference in the position of the 
apices when they are compared to the normal neighboring teeth and 
may show a loss of the periodontal space.11​,​12​ The modalities of the 
treatment of the teeth with intrusive dislocation include, essentially, 
passive repositioning, which is based on waiting for spontaneous 
reuptake of the tooth or active repositioning by orthodontic 
traction or surgical repositioning.11​,​13​ However, despite this variety 
of therapies, the rehabilitation of teeth with intrusive dislocation 
is always a challenge, and in most cases the need for endodontic 
treatment may occur. This is because intrusive dislocation is generally 
associated with a high risk of complications, including pulpal necrosis, 
external inflammatory resorption, ankylosis, and marginal bone 

loss.14​ When the decision is made that pulp necrosis has occurred or 
in the presence of periapical radiolucency, endodontic treatment 
should begin immediately. Calcium hydroxide was used to fill the 
canal until the open apex closure, and became the most widely 
accepted material to promote apexification. The usual time required 
to achieve apexification is superior to 12 months.15​,​16​

Despite the high success rate in complacent patients, the 
traditional technique of calcium hydroxide inoculation has 
disadvantages, such as the long treatment time due to the need 
for multiple sessions and the difficulty in maintaining coronal seal 
integrity between appointments.

In addition, when placed for long periods, the calcium hydroxide 
pastes may increase the dentin fragility risk of root fracture.17​,​18​ The 
good antimicrobial and sealing properties combined with the 
excellent biocompatibility and high success rates of the mineral 
trioxide aggregate (MTA) reported in studies19​–​21​ encouraged its use. 
The results of a systematic review with a meta-analysis comparing 
the clinical and radiographic endodontic treatment outcomes 
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available in the management of immature permanent necrotic teeth 
favored the application of MTA in relation to calcium hydroxide and 
regenerative endodontic procedures (REPs).22​

Similarly, a recent case series study considered MTA firming as a 
viable and predictable treatment approach for the long-term success 
of non-vital immature teeth. Clinical and radiographic findings revealed 
that 96% of the teeth treated with the technique were considered 
“healed” and in operation for an average of 8.29 years after therapy, in 
addition to none of the teeth having fractured in this period.23​

The objective of this study was to report a successful clinical 
case of intrusive luxation in a short period of time with a follow-up 
of eight years.

Ca s e De s c r i p t i o n
A seven years old patient attended, accompanied by heads to the 
specialized dental office for the evaluation of dental traumatism. 
In anamnesis, a fall was reported as the cause of the trauma. There 
were no episodes of major bleeding or loss of consciousness after 
the fall. Physical examination revealed soft tissue lesions in the 
perioral region, as well as edema and blunt wound on the upper 
lip. On intraoral examination, we observed traumatic ulcers in 
the mucosa, small gingival bleeding in the region of the upper 
anterior teeth, and intrusion of tooth 21,20​ evidenced by the occlusal 
misalignment between the homologs.

The tooth in question appeared to be firm prior to the mobility 
test and echoed the metallic sound characteristic of the percussion. 
Pulpal vitality tests, including the cold test (Endo-Ice, The Hygenic 
Corp. Akron, OH, USA) and electrical testing (Analytic Technology, 
Redmond, WA, USA), elicited a negative response. Radiographic 
examination revealed, in addition to the axial displacement of the 
incisor towards the bone, obliteration of the space of the periodontal 
ligament, incomplete root development, and the presence of an open 
apex. No changes were observed in the remaining teeth.

In view of the clinical and radiographic findings (Fig. 1A), passive 
repositioning was chosen as the treatment modality. Emergency 
treatment was done by means of local antisepsis and treatment 
of mucosal lesions, in addition to prescribed drugs for infection 
prevention and pain control. The patient was also instructed to 
perform mouthwash with 0.2% chlorhexidine for 7 days.

The subsequent clinical and radiographic follow-up evidenced a 
satisfactory evolution of the case with gradual retraction of the tooth 
with intrusive dislocation. Radiographically, however, the presence of 
a radiolucent image, suggestive of a periapical lesion, confirmed the 
diagnosis of pulpal necrosis after 7 months from the previous meeting 

(Fig. 1B). Consequently, the root formation was interrupted and the 
tooth remained with the wide canal and apex open.

The root canal was cleaned with K #80 (Fig. 1C) manual file and 
irrigated with solution. The restoration process was performed 
with conservative palatine coronary access using a #1557 drill (KG 
Sorensen, Barueri, SP, Brazil) of 1% sodium hypochlorite (Lenza 
Farmacêutica Ltda, Belo Horizonte, MG, Brazil). After root canal 
cleaning, a calcium hydroxide paste was applied with the aid of 
Lentulo spiral (Dentsply Maillefer, Ballaigues, Switzerland) (Fig. 1D) 
and the tooth sealed with temporary restorative material Coltosol 
(Vigodent SA Indústria e Comércio, Rio de Janeiro, Brazil).

After 30 days of calcium hydroxide therapy, the apex was closed 
using an artificial barrier made with an apical plug of MTA (Angelus, 
Soluções odontológicas, Londrina, PR, Brazil) to facilitate the root 
canal filling.

Before the apical plug was made, the MTA port and manual 
capacitor selection (Fig. 1E) were tested for thickness, and then 
the MTA port was manipulated according to the manufacturer’s 
recommendations in a powder−liquid ratio of 3:1 and carried to 
the root canal with the aid of an MTA holder. After insertion, the 
material was condensed with handheld condensers under slight 
ultrasonic vibration (ENAC, ST 21, ENAC OE-W10, Osada Co., Tokyo, 
Japan) for 5 seconds. The formation of the mineralized barrier was 
confirmed radiographically (Fig. 2A).

The root canal was obturated with an inverted medium gutta-
percha cone (Odous de Deus, Belo Horizonte, Brazil) followed by the 
use of three auxiliary cones by the lateral condensation technique 
prior to thermocompaction of gutta-percha by the McSpadden 
condenser (Fig. 2B). Once the obturation was completed, the tooth was 
provisionally sealed and the patient was referred for final restoration 
(Fig. 2C). Clinical and radiographic signs at 6 months (Fig. 2D) and  
8 years (Fig. 2E) of preservation evidence the success of the therapy.

Di s c u s s i o n
Intrusive displacement is rare in permanent dentitions comprising 
about 0.3% to 1.9% of traumatic dental injuries.11​,​24​ The severity of the 
lesion together with the root development stage is the main factor for 
the determination of the treatment and prognosis of the case. As for 
its severity, the intrusion is divided into three stages: light dislocation 
in which the dental element presents an axial displacement of less 
than 3 mm, moderate displacement ranging from 3 to 6 mm, and 
severe intrusion with displacement greater than 6 mm.11​,​25​–​27​

Among the treatment modalities, the first option, particularly 
for teeth with an open apex, is passive repositioning. This approach, 

Figs 1A to E: (A) Preoperative radiograph; (B) Necrosis after 7 months; (C) BMP with #K80; (D) Ca(OH)2 filled in canal; (E) Apical plug with MTA
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also adopted in the present case, was recommended by the British 
Society of Pediatric Dentistry in its guidelines in 201028​ and by 
the International Association of Dental Traumatology in 2012.28​,​29​ 
However, despite being the most conservative of therapies there is 
the possibility of occurrence of root resorption or dental ankylosis 
during the reeruption.30​

In teeth with moderate intrusion, orthodontic traction is the 
indicated therapy, allowing the remodeling of the bone and the 
periodontal apparatus. The surgical repositioning in turn is adequate 
for the management of teeth with severe intrusive dislocation and will 
allow the early start of root canal treatment.31​ Despite the fact that it 
favors access to endodontic treatment, which may help to prevent 
the appearance of inflammatory root resorption, active repositioning 
may cause more trauma to the already damaged periodontal tissue, 
leading to an increase in complications during the healing period.26​

Although the incidence of pulpal necrosis after intrusion is 
lower in teeth with an open apex when compared to those with 
total root formation, this is not an uncommon event, occurring in 
63% to 68% of cases, because the blood supply of the pulp would 
be compromised in displaced teeth. Thus, as soon as the pulp 
necrosis is diagnosed, it is important that the root canal treatment 
be initiated in order to prevent complications.32​

Pulp necrosis in teeth with incomplete rhizogenesis ceases the 
process of dentin formation and root growth is interrupted. When 
there is evidence of periapical radiolucency, endodontic treatment 
is needed. Under such conditions, the guidelines of the International 
Association of Dental Traumatology (2007) recommend that any 
tooth with necrotic pulp associated with a dislocation lesion be filled 
with calcium hydroxide temporarily. Its use is necessary to prevent 
and control both internal resorption and inflammatory apical 
root resorption.33​,​34​ Although the clinical success of the calcium 
hydroxide inoculation technique is proven, it has disadvantages, 
especially the long treatment time.35​,​36​

Attempts at apexification at a time short period have been a 
challenge. It would have been observed 40 years before, when some 
studies demonstrated that the use of tricalcium phosphate could 
promote apexification similar to that found with calcium hydroxide, 
but the treatment was achieved in one appointment. It seems that 
such old studies were the MTA precursor studies.35​–​37​

An excellent alternative, used in this study, is the application 
of MTA as an apical barrier. Its use shortens the time limit for the 
endodontic treatment, allowing the immediate accomplishment of 
the obturation and final restoration, thus reducing the possibility 
of recontamination of the root canal system as well as the risk of 

fracture19​,​20​,​38​,​39​ increasing the probability of obtaining favorable 
results.39​–​41​

However, previous use of calcium hydroxide over a period 
of 30 days seemed to be extremely important for further 
decontamination of the root canal system.42​ It is important, 
however, to note that intrusive dislocation is an extremely serious 
lesion, according to Andreasen and Andreasen, about 30% of the 
teeth with intrusive dislocation may be lost even 15 years after the 
trauma, regardless of the stage of radicular development.43​ Faced 
with this, preservation becomes essential. The periodic clinical 
and radiographic follow-up and over time of the affected tooth, 
as approached in this study, enable the professional to prevent, 
diagnose, and treat early possible complications.44​

Co n c lu s i o n
The management of dentoalveolar trauma should be done 
judiciously. Also, the preservation of the case is as important as 
diagnosis and treatment. Clinical and radiographic monitoring 
over time is essential for the detection of possible common 
and subsequent sequelae in order to preserve the function and 
aesthetics of the traumatized tooth.

Cl i n i c a l Re l e va n c e
Teeth with incomplete root formation when traumatized may have 
their development process interrupted; consequently, their root 
canals remained ample, with thin and fragile walls and the open 
apex, which represents a great challenge to the accomplishment 
of endodontic therapy. The process of apexification with MTA as in 
this case is an alternative to traditional therapy based on calcium 
hydroxide, conferring a faster treatment and a decrease in the odds 
of fracture of the tooth since from the confection of the apical barrier 
there is possibility of being the same restored at an early stage.
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