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Decisions on
repositioning of
intruded permanent
incisors; a review and
case presentation
abstract
Background Traumatic intrusion is a luxation type
of injury where the tooth is displaced along the axis of
the tooth, into the alveolus. This injury is regarded as
serious because of the tissue damage that it causes. The
traumatic movement is associated with severe damage
to the periodontal ligament, pulpal tissue, root and
alveolar socket. Despite its severity, the rare occurrence
of this injury in permanent teeth has resulted in limited
studies of immature and mature permanent incisors.
The purpose of this paper is to review this luxation
injury of permanent immature incisors, and to describe
its diagnosis, treatment and management. In particular,
we describe the repositioning strategies used in cases of
intrusion injury. These include (i) monitoring spontaneous
re-eruption, (ii) active orthodontic repositioning and (iii)
surgical repositioning. Firstly, monitoring spontaneous
re-eruption is observing and waiting for the intruded
tooth to return to its original position. This process is not
a normal developmental eruption and the outcome is
not always predictable, nor is the time needed for this
to happen. Secondly, active orthodontic repositioning
is used to describe the process of rapidly moving the
intruded tooth to its original position with the aid of an
orthodontic appliance. Active orthodontic repositioning is
often misunderstood as normal orthodontic movement.
Orthodontic movement allows for periodontal ligament
remodelling, using light intermittent forces. In contrast
the active orthodontic repositioning used to move
intruded incisors is rapid, and the primary aim is to
achieve correct tooth position as rapidly as possible.
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Thirdly, surgical repositioning uses surgical intervention
to bring the tooth back to its original position. A case of
an intruded immature permanent incisor is presented,
with a particular emphasis on these critical decisions on
repositioning and showing the use of the three modalities
of treatment in sequence, in order to achieve an outcome.

Keywords Dental trauma, Intrusion, Immature
permanent incisor, Monitoring spontaneous reeruption, Active orthodontic repositioning, Surgical
repositioning.

Introduction
Traumatic intrusion is a luxation injury where the tooth
is displaced axially into the alveolus. This type of injury
is more common in the primary dentition and accounts
for 0.3-1.9% of the traumatic injuries seen in permanent
teeth [Andreasen et al., 2006]. When a tooth is intruded,
it is a complex injury, involving tearing and crushing of
the periodontal ligament fibres, contusion of the alveolar
bone, and breakdown of the neurovascular supply to the
pulp [Andreasen et al., 2003]. As described by Andreasen
et al. [2006] there is a high risk of inflammatory resorption,
replacement resorption and ankylosis in these cases. We
discuss the guidelines for treatment and management of
both immature and mature apices of permanent incisors.
The case gives the key details of the management of a
patient and illustrates the critical choices that clinicians
face when making decisions on the best way of ensuring
optimal repositioning.

Treatment options for intruded mature and
immature permanent incisors
Despite its severity, the rare occurrence of this injury
in permanent teeth (0.3-1.9%) means that there are few
studies and limited evidence to guide the management of
intruded permanent incisors, whether immature or mature.
There are some guidelines available, including Kinirons
[1998], Andreasen et al. [2003], the AAPD Guidelines
[American Academy of Pediatric Dentistry AAPD, 2011],
the BSPD guidelines by Al-badri et al. [2010], and the
IADT guidelines by Diangelis et al. [2012] and Flores et
al. [2007]. Due to the rarity of this injury in permanent
teeth compared to primary teeth [Diangelis et al., 2012;
Kinirons et al., 1999], and the complicated nature of the
healing process which follows, the prognosis for these
teeth is often very uncertain [Wright et al., 2007].
A recent systematic review of the intrusive luxation of
permanent teeth studies was completed [AlKhalifa and
AlAzemi, 2014]. Only cohort studies which compared
spontaneous eruption, surgical and orthodontic extrusion
were assessed. Out of 117 records screened, only 3
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fig. 1 A summary of the repositioning options for intruded immature and mature permanent incisors.
studies were included as part of their conclusion; these
were Andreasen et al. [2006b], Wigen et al. [2008]
and Tsilingaridis et al. [2012]. For each of these three
retrospective studies, they each had a range of patients:
114 patients (aged 6–67 years), 39 patients (6–17 years)
and 48 patients (6–16 years). The follow up period varied
from 1 year, 1–12 years and finally 6–130 months for
each of the studies and the time needed for spontaneous
re-eruption was median 6.3 months [Andreasen et al.,
2006b], mean 5.6 months [Wigen et al., 2008] and
mean 3.9 months [Tsilingaridis et al., 2012]. This study
concluded, due to insufficient evidence, neither surgical
nor orthodontic repositioning are a superior treatment
option over one another, and highlighted the need for
more observational studies, to support current guidelines.
There are general recommendations & considerations
that should be followed.

Initial assessment
•
•
•
•
•
•

History and clinical examination.
Medical and dental history.
Trauma history.
Examination for associated facial or intra-oral injuries.
Pulp testing.
Sutures if required.

Radiographic examination
One or more views (periapical/occlusal) as recommended
by the International Association for Dental Traumatology
[Flores et al., 2007; Diangelis et al., 2012].

Splinting
Splint for 4 weeks in the case of surgical repositioning,
that is flexible and that allows physiologic movement of
the tooth to encourage healing [Andreasen et al., 2006b]

Ancillary masures
Use of antibiotics in cases where there is soft tissue
injury and contamination
For treatment of immature and mature permanent
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teeth, three treatment modalities are available:
1. Monitoring spontaneous re-eruption;
2. Active orthodontic repositioning;
3. Surgical repositioning.
The decision on repositioning will vary according to
the maturity of the root, and the severity of intrusion.
Guidelines have been developed to help optimise
treatment for traumatically intruded permanent teeth in
children [Kinirons, 1998; Andreasen et al., 2003; Flores et
al., 2007; Al-badri et al., 2010; AAPD., 2011; Diangelis et
al., 2012]. It has been shown that an important factor for
the monitoring spontaneous re-eruption is the stage of
root development [Humphrey et al. 2003; Al-Badri et al.,
2002]. The purpose of this paper is to describe and share
a case of moderate traumatic intrusion of an immature
permanent maxillary central incisor. Figure 1 illustrate
the treatment guidelines for immature and mature
permanent incisors, interpreting the guidelines [Kinirons,
1998; Andreasen et al., 2003; Flores et al., 2007; Al-badri
et al., 2010; AAPD., 2011; Diangelis et al., 2012].

Case report
A girl aged 7.5 years fell while playing outside and
sustained an intrusion injury to her immature maxillary
left central incisor (UL2). She was an irregular attendee of
our dental clinic and her oral hygiene was poor. The tooth
was moderately intruded and the incisal edge was visible.
The adjacent dentition was not affected. The patient was
prescribed a chlorohexidine mouthwash and advised on a
soft diet for 2 weeks.

Stages
1. Monitoring spontaneous re-eruption.
Figure 2 shows the moderate degree of intrusion of
the upper left permanent central incisor. The patient
was advised to wait and it was decided to monitor for
spontaneous re-eruption as indicated in the guidelines.
This was monitored by their own dental practitioner.
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fig. 2 The upper left permanent central
incisor (UL1) with an immature apex
is moderately intruded in a 7.5 year
old. It was decided to monitor for
spontaneous re-eruption as indicated in
the guidelines.

fig. 3 Active rapid orthodontic
repositioning of the UL1 intruded
tooth was attempted at 4 months but
the tooth resisted and no movement
occurred.

2. Active orthodontic repositioning.
As there was no evidence of movement after 4
months and the tooth was rigid, the practitioner
attempted active rapid orthodontic repositioning
of the intruded tooth but the tooth resisted and no
movement occurred (Fig. 3). There was evidence of
ankylosis and the tooth rapidly became submerged.
A space maintainer was provided to retain the space
pending definitive treatment and the patient was
referred to the Dental Hospital. On examination the
tooth was deeply embedded and the crown was not
visible (Fig. 4).

fig. 4 On subsequent examination there
was evidence of ankylosis and the tooth
became submerged. As all other options
have failed, a decision was made to
surgically reposition.

fig. 5 The surgically
repositioned upper left
central incisor (UL1) after
splint removal.
fig. 6 Radiograph taken 1
year after surgery. There is
evidence of sclerosis of the
root canal of the UL1.

3. Surgical repositioning.
As the tooth was submerged and all other repositioning
options had failed, a decision was made to surgically
explore the area with a view to providing definitive
treatment. A flapless approach was employed and
the tooth was drawn down axially to the occlusal
level. The crown and root were intact and the socket
was compressed, the soft tissues were sutured and
a flexible wire and composite splint was fitted and
retained until the tooth mobility reading was normal

canal obliteration apically, but coronal pulpal tissue
evident, distal bone loss, but no periapical pathology
(Fig. 6). The tooth is being monitored regularly for
endodontic treatment need.

4. Follow-up at two years
The tooth was clinically firm and the patient is very
content with the appearance (Fig. 5). It was not
tender to percussion, it remained positive to vitality
testing and the periapical condition was normal. The
oral hygiene and gingival conditions were fair and
the gingival crevice readings for the tooth were 2
mm. The gingival attachment labial to the upper left
central incisor remains slightly higher than that seen
in the adjacent teeth. The post-operative periapical
radiograph illustrates its current position, with root

This patient, since presentation, has been progressed
through all three modes of repositioning treatment
described in the Dental Trauma Guidelines [Kinirons,
1998; Andreasen et al., 2003; Flores et al., 2007; Albadri et al., 2010; AAPD., 2011; Diangelis et al., 2012];
from the initial decision to allow monitoring spontaneous
re-eruption, to next attempted active orthodontic
repositioning, and finally to achieve surgical repositioning
(Fig. 7). The treatment provided resulted in a situation
which is functional and is aesthetically acceptable to the
patient for the present.
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finally surgical repositioning was required. This resulted in
the upper left central incisor being retained, back in the
arch and functional. This case highlights the fact that,
although there is often a debate over whether to choose
active orthodontic or surgical repositioning, it may be
necessary to progress from one modality to the other, if
and when this is required to achieve the best outcome.
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fig. 7 Treatment phases used in the case presented.
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severely intruded mature permanent teeth and surgical
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