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ABSTRACT

Intrusive luxation is a serious dental injury that causes damage to the pulp and supporting
structures of a tooth because of its dislocation into the alveolar process. This paper pres-
ents the case of the re-eruption of a severely intruded immature permanent incisor with
a crown-root fracture. A 9-year-old boy was referred to the clinic 1 day after a fall. Clinical
and radiographic examinations revealed intrusive luxation of the immature left perma-
nent incisor and a crown-root fracture without pulp exposure. Palatal gingivectomy
was done 2 weeks later to facilitate re-eruption. Root canal therapy with intracanal
calcium hydroxide paste was initiated during the first month owing to severe spontaneous
pain. Six months later, the tooth re-erupted to a normal position, after which root canal
obturation and a final esthetic restoration were done. The present case demonstrates
the possibility of obtaining re-eruption of intruded immature permanent teeth with
interim medication (calcium hydroxide) in the root canal.
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ntrusion is a type of trauma that involves

axial displacement of a tooth toward the

alveolar bone. More properly named intru-
sive luxation, it usually affects the anterior
teeth and is often associated with an im-
pacted fracture of the alveolar bone.! Intrusive
luxation is one of the most severe forms of
traumatic injuries. Its low incidence (only 3%
of all luxation injuries to permanent incisors'
and 5%-12% of dental luxations*®) suggests
that clinicians may have little experience with
the diagnosis and treatment of this type of
injury.*® During intrusive luxation, serious
damage to the pulp and supporting struc-
tures occurs because of the dislocation of the
tooth into the alveolar process. As a conse-
quence, pulp necrosis, radicular inflammatory
resorption, replacement root resorption, loss
of marginal bone support and gingival retrac-
tion may occur."®’

Currently, consensus about the best ap-
proach to bring intruded teeth back to their
normal position is lacking. Depending on the
severity of the injury, treatment strategies
include waiting for spontaneous re-eruption,
surgical repositioning or repositioning
with traction.®*'® Waiting for spontaneous
re-eruption is especially indicated for im-
mature permanent teeth with mild intrusion
(less than 3 mm), because of their high po-
tential for eruption and pulpal or periodontal
repair.®® In cases of moderate intrusion
(3-6 mm) with incomplete apex, teeth may
re-erupt, or alternatively, these teeth may be
orthodontically repositioned. Finally, in se-
verely intruded teeth (greater than 6 mm),
often the soft tissue is severely displaced
and the crown may be completely buried,
making orthodontic repositioning difficult or
impossible. Consideration should be given to
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Figure 1: Intraoral view of the patient 1 day after the trauma. The
radiograph (inset) reveals the extent of intrusion and the immature
root apex.

Figure 2: Clinical appearance of the gingiva after palatal
gingivectomy. Note that the tooth has been dislodged
labially. Endodontic therapy was initiated with intracanal
calcium hydroxide 2 weeks after gingivectomy (inset).

surgically repositioning the tooth, regardless of the stage
of root development."

The reported incidence of pulp necrosis for intruded
teeth with open apices is not low (63%-68%).>'? In such
cases, removal of the necrotic pulp is mandatory because
it can stimulate external inflammatory root resorp-
tion,"” which in turn may jeopardize the spontaneous
re-eruption of the tooth.

This care report describes the management of a se-
verely intruded immature permanent incisor with a
crown-root fracture whose re-eruption was observed
after gingivectomy and pulpectomy, both of which were
done before the incisor had returned to its position before
the injury.

Case Report

A healthy 9-year-old boy was referred to the pediatric
dentistry clinic with a fractured maxillary left central
incisor. Reportedly, he had fallen in the schoolyard a day
before and traumatized his front tooth. Immediately after
the accident, the child was taken to a hospital emergency
unit where the possibility of trauma to the cranial struc-
tures and neck was eliminated. The patient was conscious
and did not report any pain.

An intraoral examination revealed a fractured max-
illary left permanent incisor with the distal aspect of
the crown slightly visible from the frontal aspect
(Fig. 1). The neighbouring teeth were free from any
clinical symptoms. A periapical radiograph of the tooth
showed that the apex of the root of the fractured incisor
was immature and that the tooth had intruded at least 3
mm into the alveolar bone (Fig. 1). Although the radio-
graphic level of the coronal fracture line suggested no

traumatic exposure of the pulp, this finding could not be
confirmed clinically because the slightly inflamed ede-
matous gingiva covered the palatal aspect of the tooth’s
crown. The treatment plan comprised prescribing anti-
biotics and analgesics, and a mouth rinse containing
0.12% chlorhexidine gluconate for 1 week, and following
the patient until the possible re-eruption of the tooth.

Evidence of gingival healing was observed 15 days
later. However, the palatal aspect of the fractured crown
of the tooth was still covered with a thick layer of gingival
tissue. Because this tissue might interfere with the re-
eruption of the tooth, gingivectomy was done on the pal-
atal side under local anesthesia (Fig. 2). Surgical exposure
of the palatal aspect of the crown of the tooth showed that
the fracture line extended about 1.5 mm below the ce-
mentoenamel junction; the pulp was not visibly exposed.
However, the exposed dentin could not be sealed tem-
porarily because it could not be properly isolated. Two
weeks later, the patient complained of frequent episodes
of spontaneous pain that he had not been able to relieve
with analgesics over the previous 7 days. Clinically, the
tooth was extremely sensitive to percussion tests, but no
radiographic signs of infection (e.g., periapical radio-
lucency, root resorption) were found. Although a pulp
test was not considered reliable in this situation, the
tooth did not respond to a thermal pulp test. Endodontic
therapy was initiated with intracanal calcium hydroxide
paste (Fig. 2), and the patient was scheduled for monthly
recalls.

During the 6-month recall appointment, the clin-
ician decided to induce a complete re-eruption of the
tooth after comparing the radiographic levels of the root
apices (Fig. 3). The relatively higher gingival level of the
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Figure 3: Intraoral view of the incisor 6 months after the
trauma. Note the extent of re-eruption. Inset: Radiographic
view of the obturated root revealing apical closure and no
resorption of the root.

Figure 4: Final esthetic result of the coronal restoration after the
application of a glass-fibre-reinforced composite root canal post
(inset).

traumatized incisor was thought to be the result of re-
eruption of the tooth in the labial direction, which first
occurred after gingival healing, and thereafter after
palatal gingivectomy (Fig. 2). Presumably, the trauma
slightly dislodged the root in the labial direction, and
over time, the attached gingival line followed the labial
re-eruption pattern of the crown, ending up higher than
the right central incisor. Since the extent of orthodontic
force required to correct the root inclination could in-
itiate root resorption, the treatment plan comprised root
canal treatment and a coronal restoration, followed by
orthodontic treatment at a later stage.

After removal of the calcium hydroxide, the root
canal was obturated with vertically compacted gutta-
percha (Dentsply Maillefer, Ballaigues, Switzerland) and
a calcium hydroxide-based sealer (Sealapex, Sybron/Kerr,
Guarulhos, SP, Brazil) (Fig. 3), and coronal access was
temporarily restored with resin-modified glass ionomer
cement (Vitremer, 3M/ESPE, Seefeld, Germany). One
week later, the middle and coronal thirds of the root canal
filling were removed with Gates Glidden drills (Produits
Dentaires S.A., Vevey, Switzerland) to prepare a space for
an intracanal post. After the coronal aspect of the tooth
was conditioned with 37% phosphoric acid for 20 seconds
and rinsed with an air-water spray for 20 seconds, the
etched surfaces were gently air-dried, and a water-based
adhesive resin (Excite DSC, Ivoclar Vivadent AG, Schaan,
Liechtenstein) was placed in the root canal, according to
the manufacturer’s instructions. A glass-fibre-reinforced
composite root canal post (FRC Postec, Ivoclar Vivadent
AG) was then placed in the canal, in conjunction with a
dual-cure luting composite system (Variolink II, Ivoclar
Vivadent AG) (Fig. 4). Final coronal restoration of the

fractured crown was made with a resin composite ma-
terial (Tetric Ceram, Ivoclar Vivadent AG) (Fig. 4).

Discussion

Although the incidence of pulp necrosis after intru-
sion of immature permanent incisors is less than that
of mature permanent teeth, it is not uncommon.*'?
Pulpal necrosis may occur as early as weeks to months
after intrusion, or as late as 2 years after the trauma.® In
cases of severe intrusion with early signs of pulpal in-
volvement, endodontic access should not be impeded at
the expense of waiting for passive repositioning because
predictable time-dependent sequelae, including forma-
tion of abscesses or inflammatory root resorption, may
develop.!”"® To overcome the difficulty of gaining access
to the root canal because of severe intrusion, Shapira
and others® and Tronstad and others' recommend gin-
givectomy to uncover the crown while the tooth is still
intruded in the alveolar bone. They suggest initiating
endodontic treatment while waiting for re-eruption. They
observed that after gingivectomy and root canal treat-
ment with a calcium hydroxide-based material, both ma-
ture and immature teeth showed a considerable increase
in the speed of re-eruption and returned to their normal
positions in 3 to 7 months. In the current case, gingivec-
tomy was not done primarily to gain endodontic access
because the tooth seemed to be vital 15 days after the
trauma. Rather, gingivectomy was done to remove the
palatal gingival tissue that seemingly interfered with the
re-eruption of the tooth and to seal the dentin surface.
However, even after gingivectomy, the exposed dentin
surface could not be covered temporarily because of
difficulty isolating it properly. In intruded teeth, pulp
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necrosis is significantly related to crown fractures with
exposed dentin. The exposed dentin may allow bacterial
invasion and subsequent development of pulp necrosis,'
which could be responsible for the later signs of irrevers-
ible pulpal involvement (at 1 month) observed in this
case.

The endodontic treatment of immature anterior teeth
after trauma remains complicated because of large open
apices, divergent root walls, thin dentinal walls and fre-
quent periapical lesions.”” Apexification with calcium hy-
droxide is well documented'®'” and is the most widespread
technique'®' used to stimulate a hard-tissue deposition (a
calcified barrier) at the apex against which a 3-dimen-
sional root canal filling can be supported. The basic pH
of calcium hydroxide seems to be antibacterial and to
accelerate healing of the periapical tissues.? Results of
recent investigations,”’** however, indicate that apexifi-
cation with mineral trioxide aggregate (MTA) and apical
sealing may be a better alternative. In the current case,
MTA could not be used because it was not available at
our clinic.

In the current case, glass-fibre-reinforced composite
root canal posts were put into the canal after partial
removal of the gutta-percha filling. Restoration of endo-
dontically treated teeth is challenging, especially when
the teeth are weakened, root canals are compromised,
and open apices, fractures or internal resorption occur.*
These flared root canals with relatively thin dentin walls
may require reinforcement and restoration with dentin
bonding agents and composite, posts and cores.*»** Direct
post and core restorations with prefabricated fibre-
reinforced resin posts have become popular because they
have a lower modulus of elasticity than metal posts.”” This
advantage may not provide better fracture resistance of
the root than that achieved with cast posts,* but roots
restored with fibre-reinforced resin posts are capable of
withstanding masticatory forces generated by young pa-
tients,?® and unlike cast posts, which transfer the applied
stress directly to the root,” root fractures after treatment
can be repaired.*

Replacement root resorption may occur when severely
intruded incisors are positioned with traction forces.?*
In the current case, traction was deemed unnecessary be-
cause of the potential for the re-eruption of the immature
tooth. However, because of the traumatic displacement of
the tooth in the labial direction, re-eruption caused the
gingival level of the traumatized tooth to appear slightly
higher than that of the contralateral incisor because the
orthodontic repositioning began at a later stage. The as-
sessment that full re-eruption of the left central incisor
had taken place was based on a comparison of the position
of the root tips of the 2 central incisors. Alternatively,
tooth 21 may not have fully re-erupted because the tooth
was immature at the time of the trauma and may not have
attained its full root length after pulp necrosis.

Conclusion

The current case demonstrates and confirms the pos-
sibility that intruded incisors without a vital pulp may
re-erupt, provided that endodontic therapy is initiated in
a timely manner. Endodontic therapy, however, does not
guarantee re-eruption. Re-positioning the intruded tooth
may require the use of orthodontic traction forces. #
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