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Abstract — Impaction of permanent teeth represents a clinical challenge with
regard to diagnosis, treatment plan, and prognosis. There is a close relationship
between deciduous teeth and permanent teeth germ, and any injury in the
deciduous dentition may influence the permanent teeth eruption. The extent of
the damage caused to the permanent teeth germ depends on the patient age at
the time of injury, type of trauma, severity, and direction of the impact.
Conventional radiographic images are frequently used for diagnosis; however,
recent developments in three-dimensional (3D) imaging systems have enabled
dentistry to visualize structural changes effectively, with better contrast and
more details, close to the reality. The cone-beam computed tomography (CBCT)
has been used in the diagnosis and treatment plan of these impacted teeth. The
purpose of the present case report is to describe a successful conservative
management of a retained permanent maxillary lateral incisor with delayed root
development after a trauma through the deciduous predecessor in a 9 year-old
patient. After clinical and radiographic examination, a CBCT examination of
the maxilla was requested to complement the diagnosis, providing an accurate
3D position of the retained tooth and its relationship to adjacent structures. The
proposed treatment plan was the surgical exposure and orthodontic traction of
the retained tooth. The lateral incisor spontaneously erupted after 6 months.
Therefore, this case report suggests that permanent teeth with incomplete root
formation have a great potential for spontaneous eruption because no tooth
malposition or mechanical obstacles are observed.

Impacted incisor is usually diagnosed accurately when
there is delay in the eruption of tooth during the mixed
dentition. The problem of an impacted maxillary incisor
resulting in space concerns in the dental arch during the
early mixed dentition is usually a clinical challenge for

clinicians (1, 2).

As there is a close relationship between deciduous
teeth and permanent teeth germ, any injury during
deciduous dentition can influence the eruption of per-
manent teeth (2, 3). Trauma may cause deflection or
displacement of the permanent tooth bud; alter the
eruption pathway, leading to ectopic, premature, delayed
eruption, or impaction of the permanent tooth; cause
root duplication or dilaceration; and/or hinder normal
root development (4). The prevalence of developmental

High-resolution three-dimensional (3D) images have
improved the diagnosis and treatment plan of patients
with impacted teeth (7). Several studies have investigated
the ability of cone-beam computed tomography (CBCT)
to accurately diagnose traumatic injuries with the
potential to overcome most of the technical limitations
of the plain film projection and the capability of
providing a 3D representation of the maxillofacial tissues
in a cost- and dose-efficient manner (8).

The purpose of the present case report is to describe a
successful conservative management of a permanent
maxillary right lateral incisor traumatized through the
deciduous predecessor, emphasizing the need for treat-
ment planning based on a comprehensive evaluation
using 3D digital imaging techniques.

disturbances of permanent dentition following trauma to
deciduous predecessor was reported to be 41% (5). The
extent of the disturbance of the developing tooth germ is
related to the stage of germ development (patient’s age at
the time of injury), the type of trauma, the severity, and
the direction of impact (6).

Case report

A 9-year-old male patient was brought by his parents to
the Pediatric Dentistry Clinic of our institution with the
chief complaint of non-eruption of permanent maxillary
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right incisors. The past medical history was reviewed,
and the child was physically healthy with no remarkable
medical and family histories.

During the clinical interview, the mother reported a
history of trauma at approximately 6 years of age, when
the child had sustained a severe traumatic injury at the
region of the deciduous maxillary anterior teeth. The
injury was caused by a collision with another boy while
playing football.

The clinical examination revealed the absence of the
permanent maxillary right central and lateral incisors
and no apparent length discrepancy in both maxillary
and mandibular arches (Fig. 1). Additionally, the patient
showed normal soft tissues, good oral hygiene, without
caries, lesions, and class I occlusal relationship.

Panoramic and periapical radiographs were per-
formed (Figs 2 and 3). The radiographs revealed two
non-erupted permanent maxillary right incisors without
any supernumerary teeth or odontoma that could
explain tooth retentions. The permanent maxillary right
central incisor was near the gingival margin, and the root
was still immature. The permanent maxillary right lateral
incisor was in the initial stage of root formation. Further
information was not obtained regarding morphology
and position of the impacted permanent maxillary
central and lateral incisors.

Then, the patient was submitted to CBCT examina-
tion of the maxilla. CBCT images were requested for
diagnosing accurately the location of the retained teeth
(Figs 4 and 5). The images were created and viewed
interactively using a dental computed tomography soft-
ware program. Axial section images showed horizontal
impaction of the permanent maxillary right incisors
(Fig. 4) and cross-section oblique images showed im-
pacted permanent maxillary right lateral and central
incisors, as well as the relationship with the adjacent
teeth and structures (Fig. 5).

The aim of the treatment was to allow the root
formation because the apex was still opened. After
explaining the advantages and disadvantages of the
therapeutic options for the patient and his family, the
treatment choice was a surgical exposure and orthodon-
tic traction of the retained tooth.

The surgical technique was performed under local
anesthesia. An incision was performed along the gingival

Fig. 1. Initial intraoral view showing the absence of the
permanent maxillary right central and lateral incisors.

© 2011 John Wiley & Sons A/S

Fig. 2. Periapical radiograph showing impacted permanent
maxillary right lateral and central incisors.

Fig. 3. Panoramic radiograph showing impacted permanent
maxillary right lateral and central incisors.

margin, from the deciduous maxillary canine to the
permanent left central incisor. Releasing incisions were
made in both the right canine and left incisor regions,
and a mucoperiosteal flap was elevated to the minimum
necessary extent. The mucoperiosteal soft tissue under-
lying the right central incisor was removed and the crown
was exposed. The bone that covered the dental crown of
the right lateral incisor was removed with surgical round
burs to expose the labial surface (Fig. 6). After cleaning
the area and getting hemostasis, an orthodontic bracket
with ligature wire was directly bound onto the labial
surface of the lateral incisor (Fig. 7). Then, the flap was
repositioned and sutured (Fig. 8).

At the next appointment, the incisal of the right
central incisor emerged in the oral cavity. The ortho-
dontic appliance was fitted and extrusive orthodontic
movement on the right lateral incisor was initiated
(Fig. 9). Elastics were used for orthodontic traction
initially. Five days later, the patient returned to our clinic
without the orthodontic appliance. However, in only
5 days, the incisal edge of the right lateral incisor
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Fig. 4. (a—d) Axial section images showing horizontal impac-
tion of the permanent maxillary right incisors.

emerged in the oral cavity. In the next appointment, the
deciduous right canine was extracted to gain space for
the permanent maxillary right lateral incisor eruption.

The permanent maxillary lateral incisor spontane-
ously erupted after 6 months of follow up post-traction.
After eruption, the lateral incisor remained vital and
responded normally to percussion, mobility, and sensi-
tivity testing. The soft tissue, periodontal attachment,
gingival contour, and probing depth were normal
(Fig. 10). The periapical radiograph showed an ad-
vanced stage of root formation (Fig. 11). The patient
has been followed for 12 months in our institution.

Discussion

Traumatic injuries to deciduous dentition are the most
relevant physical factors that can disturb permanent
tooth formation. The germs of the permanent incisors
are positioned palatally and in close proximity to the
roots of their predecessors, predisposing them to sec-
ondary injuries when the deciduous teeth are traumatized
(9, 10). The central incisors are the most affected teeth, as
the lateral incisors are located behind them and are
protected against labial traumatisms (10). In the present
case, the injury to the deciduous incisor was the possible
etiological factor that caused the retention of the
permanent maxillary right incisors.

Traumatic injury to the deciduous teeth may lead to
developmental disturbances in permanent dentition,
which severity depends on the interaction between the
stage of odontogenesis of the permanent tooth and the
intensity and direction of the impact (10, 11). Impaction
of permanent incisors is a possible outcome following
traumatic injuries to their predecessors. In our case, the
trauma on the permanent successor tooth may also have
caused changes in the stage of root formation.

Determining prognosis and treatment planning for a
retained tooth are often difficult tasks (12). Treatment
alternatives for an impacted incisor include the follow-
ing: orthodontic space regaining, surgical exposure, and
traction of the impacted incisor into the proper position;
extraction of the impacted incisor and orthodontic
closure of the space with subsequent prosthetic restora-
tion; and extraction of the impacted incisor and resto-
ration with a bridge or an implant later when growth had
ceased (13). Therefore, our option was the surgical
exposure followed by orthodontic traction of the
retained tooth. Enough space for maxillary lateral
incisor eruption was obtained with deciduous canine
extraction. Furthermore, a confidential relationship
among the patient, parents and treating professional
team was mandatory. Periodic visits were advised to
monitor the oral hygiene.

Several reports have successfully treated impacted
maxillary anterior teeth by proper crown exposure
surgery and direct orthodontic traction instead of tooth
extraction (1, 13, 14). A light extrusive force applied to
the exposed tooth markedly accelerates its eruption,
although statistics are not available to define the time
difference between forced and spontaneous eruption
(15). Spontaneous eruption is more likely to occur after
presurgical orthodontic space opening, exposure of the
impacted tooth, and maintenance of the open area (15).
In the present case, orthodontic traction was performed
only for 5 days, and this procedure was followed just by
tooth development observation. The retained lateral
incisor erupted spontaneously in 6 months.

The choice of the best treatment planning depends on
the correct diagnosis. Oral surgeons require information
on both the location and the shape of an impacted tooth
before performing an operation for extraction or surgical
exposure. Intraoral and/or panoramic radiography has
conventionally been used for preoperative examination
of an impacted tooth. However, panoramic radiography
alone is not sufficient for determining the exact location
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Fig. 6. Crown exposure after flap reflection of the permanent ) o
maxillary right lateral incisor. Fig. 8. Flap repositioned and sutured.

Fig. 7. Orthodontic bracket with ligature wire onto the labial
surface of the permanent maxillary right lateral incisor. Fig. 9. Palatal view of the orthodontic appliance fixed.
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Fig. 10. Intraoral view showing the permanent maxillary right
lateral and central incisors erupted.

Fig. 11. Periapical radiograph showing an advanced stage of
root formation.

of an impacted tooth, because of image superimposition.
CBCT seems to be a good tool for the evaluation,
accurate diagnosis, and determination of the location of
an impacted tooth. Determination of the precise location
is important for deciding the best approach for tooth
impaction (7, 8, 16, 17).

In the present case, CBCT provided valuable infor-
mation that helped us to determine the morphology of
the root and exact tridimensional positioning of the
retained teeth. Subsequently, we were able to confiden-
tially establish an appropriate treatment plan. This case
report highlights the need for treatment planning based
on a comprehensive evaluation by all diagnostic modal-
ities available including CBCT digital imaging tech-
niques. Only one CBCT exam was performed for the
diagnosis during the 12 month period.

Therefore, it may be concluded that deciduous tooth
injuries have the potential to create disturbances of the

developing permanent tooth. Permanent teeth with
incomplete root formation have a great potential for
spontaneous eruption because no tooth malposition or
mechanical obstacles are observed. The appropriate
diagnosis is essential for the choice of the best treatment
plan and successful treatment.
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