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Abstract — The presence of mesiodens often results in complications including
retention of primary teeth and delayed eruption of permanent teeth, closure of
eruption path, rotations, retention, root resorption, pulp necrosis, and diastema
as well as nasal eruption and formation of dentigerous and primordial cysts.
Less common complications involving the permanent incisors include dilacer-
ation of the developing roots and loss of tooth vitality. Therefore, early
diagnosis of mesiodens has particular importance in terms of preventing such
complications. However, with respect to surgical removal of mesiodens, ideal
timing of intervention — immediate or delayed intervention — remains to be a
highly controversial issue. While predisposing factors of dental trauma such as
open bite, increasing overjet with protrusion of upper incisors, and insufficient
lip closure have been well documented in the literature, there is limited evidence
indicating mesiodens as a risk factor in trauma. In this report of two cases, it is
aimed to emphasize mesiodens as a risk factor in the treatment of dental trauma
besides its effect on prognosis.

The term mesiodens is used to refer to a supernumerary
tooth in the central region of the premaxilla between the
two central incisors (1). Although its etiology is not
known exactly, today the theory suggesting that the
anomaly is resulting from the hyperactivity of dental
lamina has been generally adopted. According to this
theory, remnants of the dental lamina or palatal
offshoots of active dental lamina are induced to develop
into an extra tooth bud, which results in a supernumer-
ary tooth (2). Constituting 47-67% of supernumerary
teeth cases, the incidence of mesiodens in general
population is reported to be 0.15-1.9%. In 15% of such
cases, the eruption of mesiodens is observed between 3

and 7 years of age (3, 4).

Traumatic dental injury is not a result of disease but a
consequence of several factors that will accumulate
throughout life if not properly treated (6). While
predisposing factors of dental trauma such as open bite,
increasing overjet with protrusion of upper incisors, and
insufficient lip closure have been well documented in the
literature, the only case report pointing out mesiodens as
a risk factor was reported by Kupietzky et al. (5). Yet,
delayed intervention in mesiodens cases may have an
important influence on prognosis because of the type of
trauma and the location of mesiodens. In this report of
two cases, it is aimed to emphasize mesiodens as a risk
factor in the treatment of dental trauma besides its effect
on prognosis.

The presence of mesiodens often results in complica-

tions including retention of primary teeth and delayed
eruption of permanent teeth, closure of eruption path,
rotations, retention, root resorption, pulp necrosis, and
diastema as well as nasal eruption and formation of
dentigerous and primordial cysts. Less common compli-
cations involving the permanent incisors include dilacer-
ation of the developing roots and loss of tooth vitality
(2). Therefore, early diagnosis of mesiodens has partic-
ular importance in terms of preventing such complica-
tions. However, with respect to surgical removal of
mesiodens, ideal timing of intervention — immediate or
delayed intervention — remains to be a highly controver-
sial issue. Among the disadvantages and risks of imme-
diate intervention are potential damage to adjacent teeth
resulting in devitalization and/or root malformation, and
the inability of a young child to tolerate the surgical
procedure psychologically. The complications associated
with delayed intervention include over retention of
primary teeth, delayed eruption of permanent incisors,
impaction, and diastema (5).

Case report

Case |

A 9-year-old boy was referred to Gazi University Faculty
of Dentistry Department of Pediatric Dentistry with a
history of bicycle accident resulted in dislocation of
upper left anterior central tooth, in 1 h following the
incident. He was in good physical condition with a non-
contributory medical history. Intra-oral clinical exami-
nation revealed absence of upper left central incisor that
was avulsed. There was no apparent trauma to the soft
tissues. Further clinical examinations revealed that the
alveolar process and socket were free from any fracture.
Tooth was stored in milk by the parents. The clinical
observation of the avulsed tooth indicated that three-
fourth of root development was completed. As no
fractures were detected at the alveolar process and
socket in the clinical examination and immediate reim-
plantation was necessitated, a radiograph was not taken
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Fig. 1. Intra-oral view of the semi-rigid splint following imme-
diate reimplantation.

prior to reimplantation. The avulsed tooth was relocated
with slight pressure. Then, semi-rigid splint application
between upper primary molars for 2 weeks was carried
out (Fig. 1). A mesiodens in inverted position adjacent to
immature upper left central incisor was observed follow-
ing immediate reimplantation in control radiographs
(Fig. 2). A delayed intervention to mesiodens is planned
in order to wait until adjacent root formation is
complete. Patient was advised to have a soft diet for

Fig. 2. Radiographic view after semi-rigid splint. Note mesio-
dens in inverted position adjacent to immature upper left
central incisor.

Fig. 3. One month after the initiation of apexification treat-
ment. Note the resorption of Ca(OH), dressing in the root
canal.

2 weeks and use chlorhexidine mouthwash two times a
day for a week as well as prescribing oral hygiene and
antibiotic therapy. As loss of vitality was detected at the
end of first week, apexification with Ca(OH), was
initiated prior to removal of splint (Figs 3 and 4). With
the completion of root development after 6 months, root
canal filling was completed with gutta-percha and AH26
sealer (Fig. 5). One week after root-canal filling, mesio-
dens was extracted surgically (Fig. 6). Twelve months
following the surgical intervention, composite resin
restoration was renewed as slight discoloration was
observed (Fig. 7). However, external root resorption was
noted at radiographic examination (Fig. 8). The patient
was recalled for follow up after 6 months (Fig. 9).
Radiographic evaluation revealed the progress of exter-
nal root resorption (Fig. 10).

Case ll

An 8-year-old boy was referred to Gazi University
Faculty of Dentistry Department of Pediatric Dentistry
with a history of dental trauma because of an accident at
home. He was in good health with an unremarkable
medical history. No apparent trauma to the soft tissue
was observed at extra-oral examination. During intra-
oral examination, a semi-erupted upper right central
incisor and an erupted mesiodens were observed.
According to patient history, upper left central incisor
did not erupt yet, nevertheless, it was observed at infra-
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Fig. 4. Three months after the initiation of apexification. Root
development was observed in progress.

Fig. 5. Radiograph taken immediately after root canal filling.
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Fig. 6. Radiographic view after removal of mesiodens.

Fig. 7. Intra-oral view after 18 months.

gingival eruption period during clinical evaluation. There
were no coronal fractures at erupted teeth (Fig. 11).
Radiographic evaluation revealed that trauma to erupted
mesiodens caused uncomplicated crown fracture of
upper left central incisor, which did not erupt yet and
was in slight rotation (Fig. 12). Surgical extraction of
mesiodens was planned with immediate intervention
besides couterization for opening the eruption pathway
of upper left central incisor (Fig. 13). After the extrac-
tion of mesiodens, cracks were observed on the root
surface of the mesiodens adjacent to upper left central
incisor supporting the radiographic findings (Fig. 14).
Following these procedures, fracture area of upper left
central incisor was sealed with glass ionomer cement
(Fig. 15). At the end of 2 weeks, tooth was restored with



e28  Alacam & Bani

Fig. 8. Radiographic view of upper left central incisor. Note
the external root resorption.

Fig. 9. Intra-oral view after 24 months.

composite resin and patient was rescheduled for follow
up. The restoration was renewed because of esthetic
reasons at 9-month follow up (Figs 16 and 17). Patient
was followed up to 18 months. At 18-month recall
appointment, gingivectomy to upper right central incisor
and frenulectomy were carried out for esthetic require-
ments (Fig. 18). Radiographic examination revealed the
healthy progress of root development of upper left
central incisor (Fig. 19).

Fig. 10. Radiographic view after 24 months. Note the progress
of external root resorption.

Fig. 11. Intra-oral view at the initial visit. Note that there was
no clinically observed coronal fracture at erupted teeth.

Discussion

Open bite, increasing overjet with protrusion of upper
incisors and insufficient lip closures have been described
as important predisposing factors related to trauma.
This report demonstrated that mesiodens may also be a
risk factor in both the occurrence and the treatment of
dental trauma. As the presence of mesiodens causes
complications such as retention of primary teeth and
delayed eruption of permanent teeth, closure of eruption
path, rotations, retention, root resorption, pulp necrosis,
and diastema, it may also complicate trauma cases.
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Fig. 12. Radiographic examination revealed the uncomplicated
coronal fracture of unerupted upper left central incisor.

Fig. 13. Intra-oral view after extraction of mesiodens and
coterization for opening the eruption pathway.

Therefore, treatment planning has an important role in
prognosis and mesiodens should be evaluated as an
anomaly that requires careful follow up and interven-
tion. This report also underlined that delay in diagnosis
and treatment of mesiodens cases may affect the
prognosis because of trauma type and the location of
mesiodens as well as the importance of timing of
surgical intervention. There appears to be two ap-
proaches for the extraction of mesiodens: early extrac-
tion (before the radicular formation of permanent
incisors) and late extraction (when permanent incisors
have completed their formation) (4).
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Fig. 14. The view of mesiodens after extraction. Note the
cracks on the distal side facing unerupted upper left central
incisor.

Fig. 15. Restoration of fracture area with glass ionomer
cement.

Fig. 16. Discoloration of composite resin restoration was
observed after 9 months.

As the teeth with open apices have the potential for
revascularization and root development, initial treatment
was directed toward the re-establishment of blood supply
in Case I. As the loss of vitality was apparent at the end
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Fig. 18. Intra-oral view after gingivectomy and frenilectomy.

of the first week of semi-rigid splint therapy, it was
decided to initiate the apexification therapy. After
observing apical closure at radiographic evaluation, root
canal filling was completed. Probably the patient was
unaware of the unerupted mesiodens before traumatic
injury. As no fractures were detected at the alveolar
process and socket in the clinical examination and
immediate reimplantation was necessitated, a radiograph
was not taken prior to reimplantation. Normally, trauma
procedures require taking a radiograph in such cases.
However, observing the mesiodens radiographically
would not change the immediate intervention procedure.
In emergency treatment of the avulsed tooth, there was
no chance to make any surgical intervention to mesio-
dens, so it was delayed till apexification. Twelve months
following the surgical removal of the mesiodens, external
root resorption was observed. Root resorption is a
common consequence in avulsion cases with a reported
prevalence of 57-80% (7). Studies have shown that total
extra-alveolar time has less effect on the outcome
provided the tooth has been stored in a wet medium (8,
9). Donaldson and Kinirons (10) found that dry time is
the most crucial clinical factor associated with the
development of postreimplantation root resorption.
Therefore, minimizing the extra-oral dry time is the

Fig. 19. Radiographic examination revealed the healthy root
development of upper left central incisor.

most important factor in preventing unfavorable (inflam-
matory resorption or replacement resorption) healing
(10, 11). As milk storage as seen in our case is suggested
to be one of the suitable media (7) and the total extra-
oral time was not more than 1 h, the conditions in which
the avulsed tooth was reimplanted were thought to be
appropriate for favorable (cemental) healing. As root
resorption is shown to be a complication associated with
mesiodens (2), the possible factors responsible for the
outcome in Case I may be the delayed intervention to
mesiodens or the surgical treatment itself. It is advocated
that in cases where the supernumerary tooth does not
cause any symptoms or when there is an elevated risk of
damaging the development of the permanent tooth, it is
advisable to avoid therapeutic approach and instead
adhere to periodic clinical and radiological examinations
(4). During surgical procedure, mesiodens was observed
in close proximity with the root of previously avulsed
tooth. Therefore, it has negative effect on periradicular
healing process and causes external root resorption.
Early extraction of mesiodens is believed to favor the
eruption of permanent incisors, prevent the loss of
anterior space in the dental arch and avert further
complications of cystic, pulpal (4), or traumatic nature as
we observed in Case II. Unlike Case I, immediate
intervention was performed in Case II. At the end of
15 months, upper left incisor continued its vitality and
was about to complete its eruption. Radiographic
evaluation revealed that trauma to mesiodens reflected
the force to unerupted left central incisor causing an
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uncomplicated crown fracture and this finding was
further confirmed by observing cracks on the root
surface of the mesiodens facing unerupted left central
incisor after extraction as seen at Fig. 14. The anatomic
factors consistently reported to increase the risk of
occurrence of anterior teeth injuries are substantial
maxillary incisor overjet and inadequate lip coverage of
the anterior teeth (12, 13) as well as increased protrusion,
class II malocclusion and lip incompetence (14). The
findings in Case II suggesting mesiodens as a predispos-
ing factor in dental trauma were in accordance with
Kupietzky et al. (5). If the mesiodens was observed and
extracted previously, the fracture of unerupted upper left
central incisor might not occur.

Because traumatic dental injuries can be prevented,
there needs to be a better understanding about the risk
factors associated with trauma in order to allow the
application of adequate preventive actions (6). In
mesiodens cases, complications associated with imme-
diate surgical intervention including potential damage
to adjacent teeth resulting in devitalization and/or root
malformation, and the inability of a young child to
psychologically tolerate the surgical procedure should
not be overlooked. On the other hand, the fact that
delayed intervention may cause over retention of
primary teeth, delayed eruption of permanent incisors,
impaction, and diastema should always be kept in
mind. Accurate diagnosis and treatment planning as
well as multidisciplinary approach and regular follow
up are important issues for the achievement of
therapy.
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