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SURGICAL MANAGEMENT OF MESIODENS
BASED ON CHARACTERISTICS AND COMPLICATIONS
OF THE CONDITION: A SYSTEMATIC REVIEW

Bayu Rahadian, Vera Julia, Lilies D. Sulistyani
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ABSTRACT

Disturbances in dental development may result in anomalies, such as supernumerary teeth in the upper or lower
jaw. Mesiodens is the most prevalent supernumerary tooth that is often found in the midline of the maxilla and
can cause problems, such as malpositioned permanent teeth, diastema formation, cyst formation, and delayed
eruption of maxillary anterior incisors. Surgical treatment might be an option for the management of this con-
dition. This study aims to review the characteristics and complications, which need to be considered for the sur-
gical management of mesiodens. A literature search for articles written in English and published within the last
10 years was conducted using the electronic database, PubMed. The keywords verified by Medical Subject Head-
ings included mesiodens, characteristics, complications, and management. A total of 60 articles were retrieved;
however, after exclusion, only 45 articles were relevant for evaluation. Subsequently, only 30 articles with full-text
versions available online were included in the study. Based on this review, the majority of studies factored in
the complications of mesiodens during treatment planning. Very few studies covered the relationship between
the characteristics and complications of this condition and its management.
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INTRODUCTION

Mesiodens is an abnormality in the number of teeth
in the upper or lower jaw, which results from distur-
bances in dental development [1, 2]. Although the etio-
logy of this condition remains to be understood, several
theories have been developed in the past. Among them,
the theory of dental lamina hyperactivity is still con-
sidered as the main reason for the development of me-
siodens [1, 3, 4]. Several cases were shown to be asso-
ciated with various craniofacial deformities, including
cleft lip and palate, Down’s syndrome, and cleidocranial
dysostosis [3]. The mesiodens is commonly located at

the midline of maxilla as a single, unerupted, and in-
verted entity. Few studies have shown that mesiodens
can be found in the mandible, being bilaterally multiple,
already erupting, and growing vertically [2-4]. It occurs
more frequently in men than in women, with a ratio
of 2 : 1 [1-5]. The prevalence of mesiodens in general
population is 0.15-13.9% [3].

Mesiodens can be diagnosed by clinical and radio-
graphic examinations. Clinical examination can reveal
the presence of supernumerary tooth or teeth in the
midline of maxilla, usually followed by a complication of
the condition, including diastema [2, 3]. Radiographic
investigations are also performed to evaluate the posi-
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tion of mesiodens and the condition of adjacent tooth.
Periapical, panoramic, and occlusal radiographs can
provide clear information regarding mesiodens [2-4].
In some cases, computed tomography (CT) and cone-
beam CT can also be used for diagnoses [2].

Various complications related to mesiodens include
delayed eruption of permanent tooth, central diastema
formation, and rotation of maxillary anterior teeth. Ad-
ditionally, root resorption and cyst formation are the less
commonly associated complications of mesiodens [1, 2].
The main complaints of patient are based on these com-
plications. The time of diagnosis is an important factor to
be considered while managing a mesiodens. In some cas-
es, a patient is diagnosed at the age of 6-10 years based on
complaints. Furthermore, the appropriate time for the re-
moval of a mesiodens remains controversial [3].

The characteristics of mesiodens must also be consid-
ered for the management of this condition [1, 3]. Some
types of mesiodens can be treated by a simple tooth
extraction, whereas in some cases, the mesiodens must
be removed using complicated methods, including sur-
gical extraction. Surgical procedure can be followed by
additional procedures for other complex complications,
including orthodontic treatment [1, 4, 5].

It is important to evaluate the optimal management
of mesiodens based on the characteristics and complica-
tions of this condition. This study aims to review these
factors and evaluate their association with the treatment
methods used in previous studies.

MATERIAL AND METHODS

A literature search was performed by one author and
included electronic database PubMed search for eligible
studies published between January 2008 and December
2017. The question “How to determine the management
of mesiodens considering the characteristics and compli-
cations of the condition?” guided the search strategy. Key-
words, such as mesiodens, characteristics, complications,
and management were applied to obtain an appropriate
result. The final string used was mesiodens *AND char-
acteristics *AND complications *AND surgical manage-

TABLE 1. Inclusion and exclusion criteria

ment. Additional criteria, such as language and the time
of publication, were included. The studies had to be pub-
lished in English. PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analysis) flowchart was
also used. Those with review formats and topics that were
unrelated to mesiodens were excluded (Table 1).

RESULTS

During the initial search, 330 articles were shown as
results using the keyword “mesiodens”, among which,
155 articles were published within the last 10 years.
However, 60 out of 155 articles were excluded because
of non-compliance with the aim of this study.

Figure 1 was formulated based on the PRISMA guide-
lines. After using the terms “mesiodens” AND “character-
istics”, we found 14 articles that were published within the
last 10 years. Further detailed search using the keywords
“mesiodens” AND “complication”, and “mesiodens” AND
“management” resulted in 18 and 28 articles, respective-
ly, which were published within the last 10 years. Among
a total of 60 articles, 45 articles relevant to our inclusion
criteria were identified; however, only 30 full-text articles
were available online for downloading (Table 2).

A majority of the studies (25 articles) were single or se-
rial case reports, while the remaining 5 were retrospective
studies (Tables 3 and 4). A review of case reports revealed
41 cases of mesiodens in 30 patients (Tables 4 and 5).
They were determined based on the characteristics, chief
complaints, complications, and management of the con-
dition. Additionally, the characteristics and complications
that needed to be considered for the management of me-
siodens were determined in the five retrospective studies
included in the present study (Table 3).

Most of the retrospective studies showed a prevalence
rate of less than 1%, except for the Patil study, which re-
ported a prevalence of > 1% (Table 3). Although the ma-
jority of the studies reported a predilection for males, a fe-
male tendency was reported in the study by Colak et al.
Likewise, the majority of these studies reported that the
mesiodens occurs more frequently in young individuals
(maximum age, 16 years). The most common characteri-

Criteria Inclusion Exclusion
Period time January 2008 to December 2017 Any study outside the period
Language English Non-English
Type of article (ase report, original articles Review
Study focus Mesiodens, complication, management Unrelated to mesiodens, complication, and management
Geographical area of interest International studies None
Sample Human, medical record None
Type of study (linical report Review article
Retrospective study
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Search criteria :

Mesiodens AND (Mesiod ens AND Prevalence) AND (Mesiodens AND Characteristic)
AND (Mesiodens AND Complication) AND (Mesiod ens AND Management)

|
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Identification

!
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Publications identified:

|
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Article excluded
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|

(n=30)

Full-text publications retrieved

Publication identified through
from bibliographies

|

Eligibility

for eligibility (n = 30)

Full-text publication assessed

P

l(—

Paper rejected
(n=15)

Publications included
for review (n = 30)

Included

FIGURE 1. Flowchart of the study design

stics of mesiodens based on the studies were the number
(single) and position (vertical) of the supernumerary
tooth. However, differences in the eruption status and
the shape of the crown were observed among the studies.
Furthermore, only one study reported that most patients
with mesiodens had no complications (Table 5).

DISCUSSION

As an abnormal additional tooth commonly locat-
ed at the midline of maxilla, the mesiodens may occur
as single or multiple entities. Variations in the eruption
status, shape of the crown, and position have been ob-
served. However, the etiology of this condition has not
been clearly documented so far. Among the various the-
ories proposed, dental lamina hyperactivity is consid-
ered as the most relevant [1-4].

All of the five retrospective studies reviewed in the
current study indicated a prevalence of approximate-
ly 0.3-1.5%, and a male to female ratio of 1.5: 2.1 [1-5].
Only one out of these five retrospective studies stated that

the mesiodens occurs more frequently in women than in
men [4]. The mesiodens were usually found at the midline
of maxilla. However, two case studies reported the ante-
rior midline of mandible as the site of mesiodens, which
are very rare occurrences [6, 7]. The reason for this predi-
lection for the maxilla remains unknown.

The mesiodens is usually found at a young age, espe-
cially in 6-9 years old individuals. However, few case re-
ports have detected this anomaly in older patients (third to
fifth decade) [8-11]. The chief complaints of young patients
with mesiodens were delayed eruption, central diastema in
the maxilla, and axial rotation of the permanent central in-
cisors causing functional and esthetic issues. Older patients
may not have been aware of the problem until accompa-
nied by pain or swelling that may be related to the devel-
opment of dentigerous cyst. Therefore, the timing of chief
complaint may affect the timing of diagnosis of mesiodens.

The characteristics of mesiodens can be ascertained
from the number, eruption status, shape of the crown,
and the position in relation to the adjacent teeth. In
a number of instances, the mesiodens occurs more fre-
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TABLE 5. Overview of mesiodens cases among the
25 case reports reviewed in this study

Aspect Criteria n
Age (total of 30 patients) <16 years 23
> 16 years 7

Gender (total of 30 patients) Male 20
Female 7

Not described 3

Location (total of 41 mesiodens) Maxilla 39
Mandibula 2

Number (total of 30 patients) Single 19
Double/Multiple n

Eruption status Erupted 15
(total of 41 mesiodens) Impacted 26
Shape of crown Conical 26
(total of 41 mesiodens) Uncommon shaped 5
Not described 10

Position Vertical 19
(total of 41 mesiodens) Horizontal 3
Inverted 14

Not described 5

quently as a single entity (76-89%) [1-5]. Most of the me-
siodens were found to be fully impacted, followed by
reports on partially and fully erupted mesiodens. Only
one retrospective study reported that erupted mesiodens
were more frequently seen (63.3%) than other.

Several cases with rare characteristics were observed
among the case reports that were discussed in the pres-
ent study. Eleven out of 30 patients presented with dou-
ble mesiodens and 3 of them had different eruption sta-
tus (1 erupted tooth and 1 impacted tooth) [6, 12, 19].
Furthermore, 15 cases of erupted mesiodens were ob-
served out of a total of 41 mesiodens [20-26].

Rare characteristics in terms of the shape of crown or
the position or direction of the mesiodens were reported
in some of the case reports. Mesiodens with multilobed
or molariform crowns were also reported by several re-
searchers. Likewise, horizontally placed and inverted me-
siodens were also identified in several cases [8, 11, 14, 27].
The shape of crown of the mesiodens may vary from
conical, canine-, or incisor-like to tuberculated or round.
The majority of articles reviewed in the present study re-
ported the presence of conical-shaped (70%) mesiodens.
However, Colak et al. reported that the canine-like form
was the most dominant (60%) compared to other [4]. As
for the position or direction of the mesiodens in relation to
the adjacent tooth, it may be vertical, horizontal, or invert-
ed. All studies reported the vertical position as the most
common (55-72%) [1-5].

Patients’ primary complaint when they visited the
dentist was that mesiodens were causing complications.
However, Colak et al. and Patil et al. have reported the ab-
sence of complications in about 60% and 28% of patients

with mesiodens, respectively [4, 5]. In contrast, midline
diastema and delayed eruption were the most common
complications in some other retrospective studies [1-3].
Cyst formation does not appear to be a common compli-
cation in mesiodens, probably because the patients were
examined at a young age (first and second decades) [1].

A number of cases with rarely seen complications,
such as dentigerous cysts and root resorption, were
reported in some of the case reports reviewed in this
study. These types of complications generally occur in
long-standing cases (during or after the second decade
of life). If associated with a major complaint, the pres-
ence of a dentigerous cyst is usually characterized by
the major complaints of pain and swelling.

The management of mesiodens can be viewed in
terms of the timing (immediate or delayed) and technique
(simple or surgical) of removal. Immediate treatment is
usually considered for cases that are associated with com-
plications, whereas delayed treatment usually occurs due
to the age of patient, the absence of complaints, or when
the roots of adjacent permanent teeth have not been fully
formed. The age of 8-9 years is considered as appropriate
for the procedure using simple techniques or surgery with
local anesthesia. In addition, the characteristics of me-
siodens, such as the eruption status, must also be consid-
ered while performing simple procedures. An impacted
mesiodens clearly requires surgery, although local anes-
thesia might be sufficient for the procedure. However,
sometimes a vertically erupted mesiodens might require
surgical extraction as long as there is no risk of damage to
the adjacent fully erupted teeth [3].

Among the 25 case reports, 41 mesiodens in 30 pa-
tients were identified in this study. Immediate removal
was carried out in 32 cases, whereas delayed removal was
performed in the remaining 4 cases. This is understand-
able because almost all of these cases presented with com-
plications or the risk of future complications, which could
impact the complexity of treatment. The characteristics
of mesiodens in relation to their management have not
been well documented so far. However, in various cases
when mesiodens has fully erupted, it can be removed by
simple extraction, but an inverted mesiodens may require
surgical removal to avoid damage to adjacent permanent
teeth. The number of mesiodens (single or multiple) or
form of the crown is generally not considered while deter-
mining the treatment method in these cases. On the other
hand, the presence of complications, such as dentigerous
cyst, can influence treatment planning.

Nevertheless, this review has to be interpreted with
caution due to limitation of this study that has used only
the PubMed as database information. Further review
may use other databases.

CONCLUSIONS

In this study, we reviewed the management of 41 cases
of mesiodens based on their characteristics and associat-
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ed complications. The chief complaints of patients were
dependent on the complications associated with me-
siodens. The mesiodens was generally treated when the
patient presented to the dentist with a chief complaint.
Furthermore, the characteristics of mesiodens (espe-
cially, the eruption status and position) were likely to be
considered during the management of this condition.
Unfortunately, it was not possible to determine the sig-
nificance of the characteristics and complications on
the timing and surgical management of the mesiodens
from the 30 articles that were reviewed in this study.
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