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Abstract - Uneruption of permanent
maxillary central incisor is usually
recognized by the parents during the
child’s mixed dentition period as central
incisor is the most important unit of the
facial esthetics. Dilaceration is one of
the most common causes of uneruption
of the permanent maxillary central
incisors. This case report presents a 9
year old girl with the chief complaint of
delayed eruption of the permanent
maxillary left central incisor. On
clinical examination, there was the
outline of tooth bulging at the
mucobuccal fold of the delayed
permanent maxillary left central
incisor. While taking radiographic
examination, the permanent maxillary
left central incisor was impacted with
angular root dilaceration. Following
surgical exposure with closed eruption
technique and orthodontic traction, the
permanent maxillary left central incisor
was successfully aligned into the dental
arch.
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Introduction
Dilaceration is one of the most
common causes of uneruption of the
permanent maxillary central incisor
(Becker, 2012). The term dilacerations
refers to an angulation or a sharp bend or

curve, in the root or crown of a formed
tooth (Shafer, 1993). The aetiology of
dilacerations is not fully understood, there
were two prevailing explanations. Acute
mechanical trauma to the primary tooth at
an early age is most widely accepted
aetiology, which causes dilaceration of the
underlying developing permanent tooth
(Walia et al., 2016). An idiopathic developmental disorder is also another cause of
dilacerations, especially in cases where
there is no clear sign or history of
traumatic injury (Andreasen et al., 1971).
Other possible causes are ectopic tooth
germ development (Andreasen et al.,
1971), presence of cyst, tumors, odontogenic hematoma (Dayi et al., 1997), certain
syndrome such as hypermobility type of
Ehlers-Danlos Syndrome (Yassin &
Rihani, 2006) and hereditary factors
(Witkop & Jaspers, 1982) etc. According
to Silva et al., (2012), the prevalence of
root dilaceration is very rare about 1.03%
with higher incidence in males (65.8%).
The prevalence of maxillary central incisor
dilaceration is range from 0.2% to 0.5%
(Hamasha et al., 2002; Silva et al., 2012;
Karadas & Tahan, 2015; Kuzekanani,
2019). 90.2% of root dilacerations were in
apical third and presented with a mild
curvature in 73.1%. Regarding the
direction of the anomaly, the roots were
distally directed in 95.1% of the incisors
(Silva et al., 2012).
Crown or root dilacerations can be
asymptomatic or can react in various ways
including un-eruption or impaction of
effected tooth, eruption into malposition,
midline shift, space occupation by adjacent
teeth and prolong retention of primary
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predecessor tooth. The treatment of
dilacerated teeth should start early, to
provide the opportunity for the noncalcified root to change direction and
develop a proper spatial relationship with
the already calcified formed crown
(McNamara, 1998; cited in Topouzelis et
al., 2010). It is not a frequent case in daily
dental practice and its treatment is
challenging, careful treatment planning
should take place with cooperation of
various experts.
Case Description
A healthy 9 year-old girl presented
at Department of Paediatric Dentistry, with
complaint of an unerupted permanent
maxillary left central incisor. Her past
medical history was unremarkable. Her
parents did not notice about traumatic
injury to upper anterior teeth while she was
young.
Clinical Examination
The patient presented with Class I
Skeletal pattern, Molar Class I on left side,
half unit Class II on right side and Class I
incisor relationship. Intraoral examination
revealed that the dentition was mixed
dentition period with fully eruption of
permanent maxillary incisors except
unerupted maxillary left central incisor had
resulted in mesial drifting of the maxillary
left lateral incisor into the central incisor
space. Center line shift did not occur.
Unerupted maxillary left central incisor
crown was palpable as labial budging high
in the labial sulcus. Others mixed dentition
problems such as cross bite at permanent
maxillary right lateral incisor and early
losses of both deciduous mandibular
second molars were also observed.

Figure 1. Pretreatment study model, unerupted dilacerated maxillary left central
incisor had seen as labial budging in the
sulcus, mesial drifting of lateral incisor to
unerupted central incisor space

Figure 2. Standard Occlusal view, unerupted dilacerated maxillary left central
incisor with the root curve 24 degree to the
long axis of the tooth with incomplete root
development

Figure 3. Pretreatment panoramic radiograph and periapical radiograph revealed
impacted maxillary left central incisor
with root dilacerations, which lie
horizontally.
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Treatment Planning
Different types of treatment options
were explained to the patient and their
parents. Finally, surgical exposure and
orthodontic traction procedure was chosen
in order to preserve her natural tooth in the
oral cavity.
The following treatment plan was
established.
[1] Creation of
adequate space with
brackets and open coil spring for
impacted
dilacerated
permanent
maxillary left central incisor prior to
surgical exposure
[2] After achieving adequate space,
surgical exposure and orthodontic
traction with closed eruption technique
for impacted dilacerated permanent
maxillary left central incisor
[3] Creation of a stable functional occlusion
[4] Manage other needed malocclusion
during mixed dentition period

Figure 5. Closed eruption technique; stainless steel ligature tie was attached to arch
wire

Figure 6. Dilacerated central incisor was
exposed into the oral cavity after 5 months
of traction

Figure 7. Bracket was changed to the labial
surface and light traction force is applied

Figure 4. Surgical exposure of impacted
dilacerated maxillary left central incisor
and bracket was bonded on the palatal
surface

Treatment Progress
A total of 12 months of treatment
duration took an impacted dilacerated
maxillary left central incisor successfully
positioned into proper alignment in the
dental arch (Figure 8). After treatment
completion, the exposed permanent
maxillary left central incisor had an
acceptable gingival contour.
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Radiographically, the newly positioned permanent maxillary left central
incisor with dilacerated root with no
apparent root resorption, ankylosis and no
signs of periapical infection (Figure 9).
The tooth was asymptomatic and still vital
with pulp sensitivity test.

Figure 8. A total of 12 months duration
took impacted dilacerated central incisor
successfully positioned into normal
alignment with acceptable gingival
contour and still vital with pulp sensitivity
test

Figure 9. Post treatment panoramic and
periapical radiograph revealed dilacerated
permanent maxillary left central incisor
with shorter root, no apparent root
resorption, no ankylosis and no periapical
infection
Discussion
Some
treatment
modalities
of
dilacerated tooth are (1) Extraction of
dilacerated incisors followed by reimplantation (2) Surgical extraction and moving
the lateral incisor to mimic the central
incisor (3) Extraction followed by placement of an implant if the patient has
completed growth (4) Extraction followed
by prosthetic placement (5) Surgical exposure and orthodontic traction of dilacerated

tooth.
Among the different types of treatment
modalities, surgical exposure and light
orthodontic traction for dilacerated tooth is
reported as a current therapy (Topouzelis
et al., 2010).
Prognosis factors determining the
success rate of orthodontic surgical
management of the impacted dilacerated
tooth are
• Degree, level and direction of
dilacerations
• Tooth vertical position and
• Tooth root maturity
According to Santana, Consolaro
and Tavano, (1993) cited in Silva et al.,
(2012), the occurrence of root dilaceration,
is mild (20°-40°), moderate (41°-60°), and
severe (more than 61°). Prognosis is good
in mild case, it decline with increasing
severity of root dilacerations. In case of
moderate to severe types of dilaceration,
there must be checked both clinical and
radiographically
during
orthodontics
traction. There may be the need for root
canal therapy and apicetomy to obtain a
favorable outcome. Thus, in this kind of
situation, the patient must be informed
about the need for further root canal
treatment and even possibility of tooth loss
depending on the severity. However, in
this case, the degree of root dilaceration is
mild (24°), the possibility of the need for
further root canal treatment and tooth loss
does not exist.
The vertical position of dilacerated
tooth will influence on the total treatment
duration. Chushu (2015) stated that the
initial height was the only variable with a
significant impact on the total treatment
time. The higher the dilacerated tooth is
located apically; a longer period of
traction will be resulted. They also
reported that total treatment duration of
impacted incisors due to dilaceration was
more than 3 months longer than for
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impactions caused by obstruction.
radiograph revealed a dilacerated root in
The direction of root dilaceration apical third curved distally which
whether it curves labially or palatally compared with the adjacent incisor but no
significantly affected the prognosis pathological signs in the periapical area
outcome in treatment of dilacerated were observed (Figure 9). Light traction
incisors. In labially curved root force was used to extrude impacted
dilaceration, the incisor root apex would dilacerated incisor in this case. This may
be palpable in the labial sulcus and root be accounted for the maintenance of
exposure can result. Becker, (1998) vitality of the dilacerated tooth after postsuggested the amputation of the root apex alignment.
in such case, with subsequent obliteration
of the root canal using a combined coronal Conclusion
and retrograde endodontic therapy.
As there is no better alternative to
Regarding the surgical exposure of natural tooth in case of esthetic and
impacted teeth, achieving proper gingival function, possible effort should be made to
contour with good esthetic result is prime align the impacted dilacerated tooth into
important. Window excision of the soft proper position. The problem of unerupted
tissue, gingivectomy, apical reposition flap dilacerated maxillary central incisor should
and closed eruption techniques are the be managed as early as possible because
commonly used methods to expose the this can adversely effect on the child's
impacted teeth. Vermette et al., (1995) social interaction. In this case, following
reported that labially impacted maxillary surgical exposure with close eruption
anterior teeth uncovered with an apical technique and orthodontic traction was
positioned flap technique have more relatively free from treatment-related
unaesthetic sequalae than a closed eruption complications and successfully has
technique. They strongly recommended acceptable alignment into the dental arch.
that the closed-eruption technique be the
treatment of choice when the tooth is Recommendations
impacted in the middle of alveolus or high  To monitor the development of normal
near the nasal spine.
occlusion and
problems encounter
Regarding this case, dilacerated
during mixed dentition period are crucial
central incisor with incomplete root apex,
role for Paediatric Dentist as well as
the degree of dilacerations was mild (24°),
General Practitioner
located at the middle third of adjacent  To check out the impacted dilacerated
tooth (7 mm distance from the alveolar
tooth using Cone Bean Computed
crest), thus the tooth was uncovered by
Tomography (CBCT) images, as it can
closed eruption technique. Above these
overcome the problems and limited
factors are favorable for the successful
information
obtained
from
a
management of dilacerated central incisor
conventional 2 D radiograph film and
with proper gingival margin and the
can give detailed information about the
attached gingiva.
impacted tooth
In the management of dilacerations, the treatment failure due to
ankylosis, external root resorption, and COI
The authors declare there is no
root exposure after orthodontic traction
should be taken into account. A periapical potential conflict of interest.
83

References
[1] Andreasen. J.O., Sndstro¨m.B. & Ravn. J.J.
(1971). The effect of traumatic injuries to
primary teeth on their permanent
successors, I.A clinical and histologic
study of 117 injured permanent teeth.
Scandian Journal of Dental Research, 79,
pp. 219–83.
[2] Becker. A. (2012). The Orthodontic
Treatment of Impacted Teeth. United
Kingdom: Martin Dunitz Ltd. 3rd Edition.
pp. 71-77.
[3] Chaushu. S., Becker. T. & Becker. A.
(2015). Impacted central incisors: Factors
affecting prognosis and treatment duration.
American Journal of Orthodontics and
Dentofacial Orthopedics, 147(3), pp. 35562.
[4] Dayi. E., Gurbuz. G., Bilge.O.M. &
Ciftcioglu. M.A. (1997). Adenomatoid
odontogenic
tumour
(adenoameloblastoma): Case report and review of the
literature. Australian Dental Journal,
42(5), pp. 315-318.
[5] Hamasha. A.A., Khateeb. T. & Darwazeh.
A. (2002). Prevalence of dilaceration in
Jordanian adults. International Endodontic
Journal, 35(11), pp. 910-912.
[6] Karadas. M. & Tahan. Erhan. (2015).
Prevalence of root dilacerations in a
subpopulation of Northeast Turkey.
Journal of Dental Science, 21(2), pp. 7176.
[7] Kuzekanani. M. & Sadeghi. M.T. (2019).
Prevalence and distribution of dilacerations in the permanent dentition of an
Iranian Population. European journal of
Anatomy, 23(4), pp. 273-277.
[8] Shafer.W.G., Mary. K.H. & Bernet. M.L.
(1993). Oral Pathology. W.B.Saunders Co.
Philadelphia. p- 40.
[9] Silva. B.F., Costa L.E.D., Beltrão. R. V.,
Rodrigues T.L., Farias.R. L. & Beltrão.
R.T.S. (2012). Prevalence assessment of
root dilaceration in permanent incisors,
Dental Press Journal of Orthodontic,
17(6), pp. 97-102.
[10] Topouzelis. N., Tsaousoglo. P., Pisoka. V.
& Zouloumis. L. (2016). Dilaceration of

maxillary central incisor: A literature
review, Dental traumatology, 26, pp. 427433.
[11] Vermette. M.E., Kokich. V.G. &
Kennedy. D.B. (1995). Uncovering
labially
impacted
teeth:
Apically
positioned flap and closed-eruption
techniques. Angle Orthodontics, 65, pp.
23-32.
[12] Walia. P.S., Rohilla. A.K., Choudhary. S.
& Kaur. R. (2016). Review of
Dilaceration of Maxillary Central Incisor:
A Multidisciplinary Challenge. International Journal of Clinical Pediatric
Dentistry, 9(1), pp. 90-98.
[13] Witkop. C.J. & Jaspers. M.T. (1982).
Teeth with short, thin, dilacerated roots in
patients with short stature: a dominantly
inherited trait. Oral Surgery Oral
Medicine and Oral Pathology, 54(5), pp.
553-559.
[14] Yassin. O.M. & Rihani. F.B. (2006).
Multiple developmental dental anomalies
and hypermobility type Ehlers-Danlos
syndrome. Journal of Clinical Pediatris
Dentistry, 30(4), pp. 337-341.

84

