
Orthodontic movement of a dilacerated
maxillary incisor in mixed dentition treatment
CASE REPORT

Determining prognosis and designing a treatment plan
for a dilacerated impacted tooth are often difficult tasks.
The easiest chosen therapy is surgical extraction.

Dilaceration is defined as a distorted root form and it
can occur from any distortion of the crown relative to the
root (1, 2). This sort of lesion in a permanent tooth is
caused by some trauma to the corresponding deciduous
tooth (usually upper and lower incisors) (3–5).

The severity of the lesion on a permanent tooth
depends on the developmental stage of the tooth, the
force of impaction and the direction the force of the
trauma was applied with respect to the permanent tooth
(6, 7). The trauma usually responsible for this type of
lesion is frequent traumatic intrusion or avulsion during
childhood. If the trauma occurs while the crown of the
permanent tooth is forming, enamel formation will be
disturbed and there will be a defect in the crown of the
permanent tooth (1). If the trauma occurs after the
crown is complete, the crown may be displaced relative
to the root. Root formation may stop, leaving a
permanently shortened root. More frequently, however,
root formation continues, but the remaining portion of
the root then forms at an angle to the traumatically
displaced crown. If distortion of root position is severe
enough, it is almost impossible for the crown to assume
its proper position (1, 8). The crown is usually dislocated
forward with the palatal surface facing the vestibular
site, the incisor border is turned up towards the anterior
nasal bone; the root remains in its normal position.

Dilacerations may result from mechanical interference
with eruption.

In growing patients, it is often possible to save
dilacerated impacted teeth with a multidisciplinary
approach. The factor determining prognosis is whether
the tooth is already ankylosed or if excessive or inter-
mittent orthodontic forces lead to external resorption of

the roots (9, 10). In this case report, it is described how a
dilacerated upper central incisor was moved into its
proper position with surgical exposure and orthodontic
traction avoiding prosthetic/implants replacement. The
dilacerated incisor presented pulpal vitality and perio-
dontal health.

Case report

The patient was a 5-year-old boy in excellent physical
health who came to the Department of Orthodontics
of the University of Milan for an orthodontic visit.
The dental and medical history was unremarkable.
The intraoral examination showed the presence of all
the primary teeth, flush terminal plane occlusal relation-
ship, no cross bite, overjet and overbite were within the
norm. A panoramic radiograph was performed. It
showed the presence of all the permanent teeth buds
without any ectopic teeth or disturbance of eruption.
There was no orthodontic indication for therapy. The
patient was seen every 3 months for 1 year for oral
hygiene and motivation.

At the age of 7, the patient came for another
orthodontic visit as the upper right central incisor was
not erupting.

His parents mentioned a traumatic episode 1 year
before in which he fractured and lost the upper right
central deciduous incisor.

Diagnosis

Facial proportions were normal.
On intraoral examination, the presence of mixed

dentition, dental class I on both sides, an anterior open
bite, the absence of the maxillary right central incisor,
the drift of the adjacent teeth into the unoccupied space
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Abstract – Dilaceration is a dental deformity characterized by an angulation
between crown and root causing non-eruption of the tooth. It generally occurs
following trauma to the deciduous dentition the apices of which lie close to the
permanent tooth buds. Surgical extraction used to be the first choice in treating
the severely dilacerated teeth. In this case report, it is described how a
dilacerated central incisor was successfully moved into alignment in a young
patient with proper surgical and orthodontic management avoiding use of
prosthetic/implant devices. The panoramic radiograph after the traumatic injury
is compared with the one at the end of treatment. The results were sustainable
over long-term in both periodontal and aesthetic terms.



and slight midline discrepancies were observed. The
upper left central incisor was inclined mesially (Fig. 1).
While smiling, the unerupted incisor was very noticeable.

The periodontal health was good, with no recession or
gingival bleeding.

Both panoramic and periapical radiograph results
were examined (Figs 2,3). They revealed a triangular
profile structure with the apex facing down in the area of
the right central incisor. It was not possible to obtain
more information regarding morphology and the exact
dimensions of the impacted upper central incisor. It was
also possible to identify an eruption cyst around the
tooth.

The periapical radiographs, performed according to
Clark’s technique and the occlusal radiograph (Fig. 4)
provided useful indications to the vestibular position of
the dilacerated tooth in the labial palatal plane. The
vestibular position of the crown and the palatal direction
of the root could be noted easily.

The lateral and frontal teleradiographies allowed
confirming the diagnosis of dilaceration of the upper
central incisor that showed an inverted position with the
crown in the apical area. The incisor margin was below
the anterior nasal bone (Figs 5,6).

The vestibular mucosa palpation indicated a bulge in
the upper anterior area where the dilacerated incisor was
probably located.

Treatment objectives

The aim of the treatment was to recover the integrity of
the upper arch centring the superior and inferior incisors
midline.

The purpose was to guide the impacted incisor into
proper alignment with the adjacent incisor teeth and to
re-create a complete anterior dentition. The treatment
aimed to resume root formation because the apex was
still open, to obtain proper crown and root alignment
without root damage maintaining the vitality and integ-
rity of the root of the dilacerated tooth (11).

The purpose of the treatment was, also, to extrude the
tooth with all its supporting tissues (alveolar bone and
attached gingiva), to investigate the effects that surgical
exposure, orthodontic movements, and final tooth
position would have had on them and to evaluate the
long-term gingival and periodontal conditions. To create
adequate gingival support during repositioning of the
dilacerated tooth was also necessary.

The approach was multidisciplinary involving a com-
bined surgical/orthodontic treatment (12, 13).

Fig. 1. Pretreatment intraoral photograph showing the non-
eruption of maxillary right central incisor.

Fig. 2. Pretreatment panoramic radiograph shows dilacerated
maxillary incisor.

Fig. 4. Pretreatment occlusal radiograph of impacted central
incisor.

Fig. 3. Pretreatment periapical radiograph of impacted central
incisor.
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Treatment progress

After explaining the advantages and disadvantages of the
therapeutic options to the parents of the patient, they
accepted to proceed with the surgical exposure and
orthodontic traction of the dilacerated tooth while being
fully aware of the uncertain prognosis. Repositioning the
dilacerated tooth in its position was the most convenient
option, although this solution presented orthodontic
difficulties. Therefore, the approach was based on
combined surgical/orthodontic treatment.

The treatment plan required to recover and manage
the necessary eruption space to allow the impacted
dilacerated tooth to settle into the maxillary arch while
adequately redistributing the residual space in the upper
frontal area.

A rapid palatal expander (RPE) was performed. It
was performed with two vestibular steel wire arms and
soldered to first permanent molar bands; one arm
arriving in correspondence of the left central incisor to
which it was bonded to gain space on the right side and
to avoid the drift of left central incisor in the space
created by the activation of the RPE; the second
vestibular arm was on the right side arriving in corre-
spondence of the edentulous space and ending with a
loop for the traction of the dilacerated tooth. The
appliance was activated twice per day for 2 weeks
(Figs 7,8). After adequate space was obtained, the
surgery was planned.

The surgical technique involved a split-thickness
pedicle reflected from the edentulous area extended
vertically into the vestibule. Bone covering the dental
crown was removed with a surgical round bur. This
allowed the palatal surface of the right central incisor to
be exposed (5, 14, 15).

A retention cyst was found around the tooth and
consequently removed. The flap was then repositioned
apically and sutured to the periosteum adhering to the
surrounding gingiva and leaving two thirds of the crown
of the tooth uncovered (14).

Fig. 5. Pretreatment lateral cephalometric radiograph showing
dilacerated tooth.

Fig. 7. Intraoral frontal view with the rapid palatal expander.

Fig. 6. Pretreatment frontal cephalometric radiograph showing
dilacerated tooth.
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Upon healing, a button was directly bonded to the
dilacerated incisor and a 0.010-inch wire ligature was
attached from the attachment to the loop of the
vestibular right arm of palatal expander. An elastomeric
module was applied and connected to the wire ligature to
the loop of the right vestibular arm (Fig. 9). The elastic
module generated a constant light force of no more than
30–40 g (5, 16, 17).

The force was activated monthly creating a physio-
logical direction of tooth eruption (4, 14, 15).

Periapical X-rays were performed every 6 weeks to
monitor the extrusion and the presence of side effects
such as radicular resorption or ankylosis of the dilacer-
ated tooth.

When the central incisor was close enough to the arch
line and after completing the RPE retention period, the
device was removed. After 1 month, bands were
cemented on the upper first molars and brackets were
positioned on the maxillary upper incisors to extrude the
dilacerated tooth into the arch (Fig. 10).

When the dilacerated tooth was in its position in the
upper arch, the brackets were debonded, and the patient
began wearing an elastodontic appliance to wait for the
eruption of all the permanent teeth to achieve final root
position by a full multibracket appliance to obtain
optimal results (Fig. 11).

The patient was seen at 4-month intervals to control
the vitality of the dilacerated and the stability of the
results obtained.

Results

The dilacerated tooth was successfully repositioned into
proper alignment with the adjacent incisors resulting in a
complete anterior dentition and a nice smile.

The profile was aesthetically improved with alignment
of the incisors.

The progression of root dilacerations was avoided
because the early reposition of the dilacerated incisor
permitted obtaining the resume of root formation as the
root was not completely formed.

No pulp pathology or colour change of the right
central incisor was found.

No vertical (intrusive) relapse was observed from the
end of treatment to the time of recalls.

No loss of attachment was found on the facial surface
of the dilacerated tooth. The width of attached gingival
was greater on the facial surface of the tooth.

Fig. 9. Surgical exposition of dilaceration with apical reposi-
tioning flap. Crown exposure with buccal button bonded on the
surface and the elastic module connected to the expansor.

Fig. 10. Brackets positioned on the maxillary upper incisors to
extrude the dilacerated tooth.

Fig. 11. Post-treatment intraoral photograph.

Fig. 8. Occlusal radiograph showing the maxillary expansion.
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The gingival margins were appropriate and the
attached gingiva was adequate. Probing did not reveal
periodontal damage. The tooth presented reasonable
root length, good periodontal health and physiological
mobility after orthodontic traction.

X-rays showed that root formation has continued
with minimal distortion, the root morphology and
dimensions of the incisor presented no apparent signs
of resorption (Fig. 12). No further root shortening
occurred.

The treatment was complete after 12 months.
Six months and 1 year recalls showed complete

healing of periodontal tissues and continued normal
responses to vitality testing.

The patient is scheduled for long-term control.

Discussion

There are currently contrasting opinions on both the
therapeutic choice for cases of dilacerated teeth and the
appropriate use of terminology.

Some authors define dilacerated a dental element
presenting an anomalous curvature of the root (18, 19).
Others state that it must be limited to cases showing a
marked angle between crown and root (3).

The anomaly in the first case would be attributed to
any sort of axial modification between calcified and
calcifying parts of the root during its development. In the
second case, an amelo-cemental deformation would have
to be specifically present.

The most commonly mentioned therapeutic solution
in literature is surgical extraction and substitution with
Maryland-bridge or prosthetic/implants devices (20, 21).
This is most likely because of the technical difficulty
involved in exposure and orthodontic alignment and the
uncertain prognosis of such malformed teeth (22, 23).

Anterior tooth transplantation should be considered
as an alternative solution. The advantages of this
approach include immediate aesthetic improvement, use
of a single and simplified surgical procedure, simple and
short orthodontic therapy and the possibility of the
developing root’s adapting to the new position (18).
Czochrowska et al. demonstrated that autotransplanta-
tion of premolars to the maxillary incisor region may be
a realistic treatment of missing maxillary incisors (24).
Tooth transplantation represents an inherent potential
for bone induction and reestablishment of a normal

alveolar process. Transplantation of premolars has its
major indication in young individuals. The most
successful procedure involves transplanting premolars
before the root is fully formed to preserve pulp revas-
cularization and vitality (24). The same authors reported
survival and success rates observed in a study of 33
transplanted teeth examined with a mean follow-up
period of 26 years (25). The survival rate was 90% while
the success rate was 79%. Comparison between the
transplants and the natural control teeth demonstrated
no clinical and radiographic differences except for pulp
obliteration. Furthermore, the patients responded
favourably regarding their perception of the treatment
(25). The Authors concluded that survival and success
rates for teeth autotransplanted when the root is partly
developed compare favourably in a long-term perspec-
tive with other treatment modalities for substituting
missing teeth (25). Premolar transplants were found to be
physiologically similar to natural incisors (26).

Even though transplantation cases have been pre-
sented in literature, the decision chosen was treating the
impacted maxillary dilacerated incisor by surgical expo-
sure combined with orthodontic traction because the
tooth was present, the patient was growing and the root
was still forming.

The main diagnostic problem is definitely the difficulty
of radiological diagnosis of the exact morphology of the
dilacerated tooth and predicting whether it will be
possible to reposition it into the arch.

It is therefore difficult to establish the prognosis. It
depends on both the seriousness and position of the
dilaceration as well as the formation of the root.
A dilacerated tooth with a crown-root obtuse angle, a
position near the marginal crest and incomplete forma-
tion of the root has better prognosis for orthodontic
traction.

Traumatically displaced tooth in children should be
repositioned as early as possible, so that when root
formation does resume, distortion of the root position
will be minimized (2, 27). Careful planning is required to
avoid any progression of the root dilaceration and
resorption through orthodontic treatment (11). Some
studies find the more bone that is removed during
exposition, the more bone loss there will be during
orthodontic traction and the possibility of causing
damage to the tooth to be extruded (19, 20). These
studies suggest dividing the exposition into two phases to
save more bone.

The advantages of this approach include aesthetic
improvement, avoid of prosthetic rehabilitation, and
better periodontal results.

This case report demonstrates the quality of the
results that can be achieved by treating impacted
maxillary dilacerated teeth with the apically positioned
flap technique followed by orthodontic treatment
(28, 29).

The disadvantages described in literature of this
method of uncovering impactions are: unaesthetic
sequelae, increase in clinical crown length, increased
width of attached tissue, gingival scarring and intrusive
relapse (21). Several authors (21, 29) propose the closed-
eruption technique as an alternative method to avoid

Fig. 12. Post-treatment panoramic radiograph. Note that root
formation has continued the tooth in final position with
reasonable root length, good periodontal health.
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these disadvantages. These clinicians believe that the
closed eruption method replicates natural tooth eruption
and therefore produces the best aesthetic and periodon-
tal results compared with the apically positioned flap
technique.

Nevertheless, the decision chosen was the surgical
procedure to postpone the bonding of the bracket
because it was difficult to isolate the tooth from
contamination by saliva and haemorrhage during sur-
gery and because more attached gingiva was required.
The position of the dilacerated tooth (the palatal surface
was facing the vestibular cortical bone) could not
provide an adequate quantity of attached gingiva during
extrusion (5, 6, 15). In fact, one of the aims was to
provide attached gingiva to prevent the muscles of the
face from detaching the marginal periodontal tissue from
the tooth, causing marginal bone loss, gingival recession
and un-aesthetic sequelae.

Furthermore, the apically positioned flap offers the
possibility to obtain the crown of the tooth to extrude
free of fibrous and granulation tissues or flaps of mucosa
that could oppose the orthodontic extrusive movements.

Conclusions

The factors that determined a positive outcome were: (i)
the surgical technique freeing the fibrous tissue blocking
eruption; (ii) use of light and constant orthodontic forces
(30–40 g); (iii) the favourable crown–root angle allowing
the crown to be aligned without excessive dislocation of
the root.

This final aspect can only be evaluated with precision
during treatment. In any case, the orthodontic-surgical
option is a possible technique guaranteeing sustainable
results.
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