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Abstract
The present paper discusses a case of altered eruption of tooth 21 caused by the presence of a supernumerary tooth, 
a mesiodens, in a boy aged 8. The occlusion was prepared using a thick archwire appliance with a screw, upper and 
lower thin segmented archwire appliances, then surgery was performed. a closed eruption method was selected. 
The impacted tooth 21 was exposed by raising a muco-periosteal flap and an orthodontic attachment with a trac-
tion chain was bonded to it. Within 24 months, the impacted incisor was brought into the arch with a fixed thin 
archwire appliance (Dent. Med. Probl. 2012, 49, 3, 450–457).
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Streszczenie
Praca przedstawia przypadek zaburzeń wyrzynania zęba 21, spowodowanych obecnością zęba nadliczbowego 
(mesiodens) u 8-letniego pacjenta. Po uprzednim przygotowaniu zgryzu aparatem grubołukowym ze śrubą oraz 
górnym i dolnym aparatem cienkołukowym fragmentarycznym przeprowadzono zabieg chirurgiczny. Zdecydowano 
się na zastosowanie metody zamkniętego wyrzynania. Odsłonięto ząb zatrzymany 21 oraz płat śluzówkowo-okostnowy. 
Doklejono zaczep ortodontyczny wyposażony w łańcuszek trakcyjny. następnie przez 24 miesiące stałym aparatem cien-
kołukowym sprowadzono zatrzymany ząb sieczny do łuku zębowego (Dent. Med. Probl. 2012, 49, 3, 450–457).

Słowa kluczowe: ząb dodatkowy, mesiodens, zatrzymanie zęba, leczenie ortodontyczno-chirurgiczne.
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The mesiodens is reported by the literature to 
be the most frequently occurring supernumerary 
tooth [1–4]. Of all supernumerary teeth, mesio-
dentes comprise between 47% and 67% [2]. in 82% 
of cases, the mesiodens is located in the midline, 
between maxillary incisors [1–4]. it may occur sin-
gly or in pairs and may be located uni- or bilateral-
ly [1, 3, 4]. its morphology can be conical, cusped, 
or odontoid; however, the most prevalent form is 
that of a conical, single-root, inverted structure [1, 
4]. it occurs very rarely in the deciduous dentition, 
whereas it is reported to be one of the most com-
mon dental anomalies in the permanent dentition. 

in three cases of every four, the mesiodens becomes 
impacted and affects the eruption of a permanent 
tooth [1]. One third of all patients with a super-
numerary central incisor have coexisting other su-
pernumerary teeth or hypodontia [3].

in the general population, the occurrence of 
mesiodentes is reported to range from 0.15% to 
1.9% [1, 2, 4–7]. Only one author raises the preva-
lence figure to 2.2% of the general population [4]. 

The prevalence of mesiodentes among popula-
tions defined by ethnicity or otherwise may inter-
est dentists, anthropologists, geneticists and other 
professionals. The mesiodens is the most frequent-
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ly occurring type of supernumerary tooth [1–3]. it 
could, therefore, be assumed, that correlations be-
tween the prevalence of supernumerary teeth in 
a studied population and relevant ethnic or geo-
graphic considerations could also occur for super-
numerary central incisors. according to clark, 
the prevalence of supernumerary teeth in afri-
can americans is nine-fold higher than in cau-
casian americans [8]. Research shows that super-
numerary teeth are found in 0.1 to 3.8% of cau-
casian children, while they occur in 2.7 to 3.4% of 
the paediatric populations of sub-saharan africa 
and asia. The average prevalence of mesiodentes 
in iranian children is estimated to be 1.6%. studies 
conducted in a population of 9-year-old patients 
from the region of Genova found that in recent 
years, the proportion with identified supernumer-
ary teeth has risen from 0.64 to 1.06% [1]. 

The prevalence of supernumerary teeth in the 
deciduous dentition does not correlate with gen-
der [1]. The converse is true for permanent den-
tition. in caucasians, the propensity to have su-
pernumerary teeth is twice as high among boys 
compared to girls. studies performed in different 
regions of the world show that this proportion var-
ies. in Hong Kong, it is 6.5 to 1; in iran, 5 to 1; in 
Jordan, 2.2 to 1. although materials and methods 
of the studies differed, it is beyond doubt that su-
pernumerary teeth in the permanent dentition oc-
cur more frequently in males [1, 6]. 

The aetiology of the problem is not fully un-
derstood and the literature proposes several hy-
potheses, which attempt to explain the phenom-
enon [1, 3, 6, 9]. in the context of frequent familial 
occurrence of the anomaly, it has been suggested 
that the trait is most likely inherited albeit not in 
a mendelian fashion [1, 8]. a higher prevalence of 
mesiodentes in males suggests X-chromosome-
linked heredity [1, 4]. a supernumerary central in-
cisor may occur as an isolated phenomenon or it 
may be an element of syndromes, such as cleft pal-
ate and cleft lip, craniocleidal dysplasia or Gard-
ner’s syndrome [1, 3]. some authors assume that 
mesiodentes occur as a result of the hyperactivi-
ty of the dental lamina [1, 3, 6]. another hypoth-
esis proposes that the phenomenon is secondary 
to tooth germ dichotomy leading to the forma-
tion of two identical teeth or one normal and one 
dysmorphic tooth [1, 3, 6]. an interesting theory, 
discredited by embriologists, suggests that mesio-
dentes could be a phylogenetic left-over inherit-
ed from extinct ancestral species, which had three 
central incisors [3, 6]. a theory with least evidence 
to support it is that of environmental influences 
leading to the anomaly.

Case Report
Diagnosis

The 8-year-old male patient presented due to 
a malocclusion and the absence of tooth 21, which 
was of concern to the parents. History revealed 
that tooth 11 had erupted fully twelve months ear-
lier. The parents did not report craniofacial inju-
ry, occurrence of similar cases in the family or sys-
temic diseases. 

intraoral examination revealed mixed denti-
tion, reduced overbite and overjet, a narrow max-
illa, inadequate space to accommodate four maxil-
lary incisors, a persistent deciduous central incisor 
[61], the absence of tooth 21 in the arch and a fully 
erupted tooth 11. 

a pantomogram showed the following: all per-
manent tooth germs present, impacted tooth 21, 
presence of supernumerary tooth (a mesiodens) and 
a persistent tooth 61. The impacted incisor 21 was 
found to be located at the level of the immature root 
of tooth 11 as well as significantly distally rotated. 
Root development was at cvek’s stage 3. 

a lateral telecepahlogram showed a retrog-
nathic profile with skeletal class i, neutral sagittal 
relation of bony bases, high-angle vertical relation 
of bony bases, normal mandibular rotation, nor-
mal mandibular translation. 

cervical vertebral maturation was in stage 2.

Treatment Plan
The authors prepared a four-stage interdisciplin-

ary plan of orthodontic and surgical treatment. 
Orthodontic preparation of occlusion – thick 

archwire appliance, fixed upper and lower thin 
archwire appliance.

surgery – closed flap procedure.
Traction of impacted tooth – fixed upper and 

lower thin archwire appliance.
Retention – removable appliances.

Treatment Course
The first two months of treatment involved 

maxillary expansion with gaining of space for in-
cisors. This was achieved by a palatal expander 
with a screw combined with an upper and lower 
segmental thin archwire appliance based on low-
friction Damon Mx brackets. The persistent de-
ciduous tooth 61 was extracted. 

at this stage, after adequate space had been 
gained, the authors scheduled the surgical remov-
al of the mesiodens. 

at the following stage, tooth 22 was includ-
ed in the appliance and space gaining for tooth 21 
continued. 
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Fig. 1. Frontal and upper occlusal intraoral views. The photographs show evident shortage of space for maxillary inci-
sors and a right-sided crossbite of deciduous canines. The upper incisor midline is impaired

Ryc. 1. Zgryz en face i rzut łuku zębowego górnego. na fotografiach wyraźny deficyt miejsca dla zębów siecznych 
szczęki oraz zgryz krzyżowy w obrębie kłów mlecznych strony prawej. Brak koincydencji linii pośrodkowej zębów 
siecznych szczęki

Fig. 2. Pre-treatment pantomogram. Tooth 
61 persistence visible, along with pres-
ence of supernumerary tooth (mesiodens), 
impaction of tooth 21 with distal rotation 
and supraposition

Ryc. 2. Zdjęcie pantomograficzne przed 
leczeniem. Widoczne przetrwanie zęba 61, 
obecność zęba dodatkowego (mesiodens) 
i zatrzymanie zęba 21 z jego dystorotacją 
i suprapozycją

Fig. 3. First month of treatment, deciduous tooth 61 extracted, fixed rigid-wire appliance and thin-archwire upper 
and lower appliances in place

Ryc. 3. Pierwszy miesiąc leczenia – stan po usunięciu zęba mlecznego 61, aparaty stałe: grubołukowy i cienkołukowy 
górny i dolny

Fig. 4. second month of treatment: maxilla visibly expanded, teeth aligned, improving overbite and overjet

Ryc. 4. Drugi miesiąc leczenia – widoczne poszerzenie szczęki, uszeregowanie zębów, polepszający się nagryz poziomy 
i pionowy
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Fig. 5. Third month of treatment: supernumerary tooth removed. The 
crown resembles a premolar. it has an occlusal surface with cusps and fis-
sures and four sides

Ryc. 5. Trzeci miesiąc leczenia – usunięto ząb nadliczbowy. Budowa ana-
tomiczna korony zęba jest zbliżona do zęba przedtrzonowego. Występuje 
powierzchnia żująca z guzkami i bruzdami oraz 4 powierzchnie boczne

Fig. 6. Fourth month of treatment: condition following extraction of the mesiodens, normal healing of the post-
extraction wound

Ryc. 6. czwarty miesiąc leczenia – stan po usunięcia zęba dodatkowego (mesiodens), prawidłowe gojenie rany poek-
strakcyjnej

Fig. 7. adequate occlusal conditions to surgically uncover impacted tooth 21

Ryc. 7. Przygotowane właściwe warunki zgryzowe do przeprowadzenia zabiegu chirurgicznego odsłonięcia zęba 
zatrzymanego 21

Fig. 8. intraoperative bonding of the orthodontic attachment

Ryc. 8. Śródzabiegowe przyklejenie zaczepu ortodontycznego
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During months five and six of treatment, the 
teeth were aligned, adequate space was gained for 
tooth 21, overbite and overjet were corrected and 
the upper and lower midline were made coinci-
dent. The transverse dimension of the maxilla was 
maintained with a transpalatal arch. 

in month 9 of treatment, we applied a closed 
eruption technique. impacted tooth 21 was sur-

gically exposed. The procedure was performed 
under infiltration anaesthesia with 4% atricaine 
with adrenaline (citocartin® 100). During surgery, 
a muco-periosteal flap was raised, an orthodon-
tic attachment with a traction chain was bonded 
to the mesial approximal surface of the tooth and 
the flap was sutured. 

in the following stages of treatment, the im-

Fig. 9. Orthodontic traction of the impacted tooth with the use of a gold chain

Ryc. 9. Ortodontyczna trakcja zęba zatrzymanego z użyciem łańcuszka

Fig. 10. an elastic 0.017×0.017 copper niTi archwire 
threaded through the attachment provided a constant 
low-level force

Ryc. 10. Wprowadzenie do zaczepu łuku elastycznego 
0,017 × 0,017 copper niTi zapewniło generowanie siły 
ciągłej o małym natężeniu

Fig. 11. Bracket repositioned, thin elastic 0.013 copper niTi archwire applied

Ryc. 11. Zmiana pozycji zamka ortodontycznego, cienki łuk elastyczny 0,013 copper niTi

Fig. 12. The final stage of orthodontic treatment

Ryc. 12. Końcowy etap terapii ortodontycznej
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pacted tooth was brought into the arch. This was 
achieved using a 0.017×0.025 stainless steel arch-
wire for adequate anchorage. 

in month 20 of treatment, replacing of the eye-
let with a bracket and stepping down to a thin elas-
tic archwire was needed due to the distal rotation of 
nearly 90° and mesial inclination of the tooth 21. 

in the final phase of orthodontic treatment, 
the lower arch was debonded, followed by the up-
per arch. 

Discussion
Patients with mesiodentes usually present at 

the stage of mixed dentition with a complaint re-
garding abnormal eruption of upper incisors [6, 
10–15]. author literature search produced only 
one case report of a 4-year-old child with decidu-
ous dentition who suffered premature resorption 

and mobility of tooth 61, which was secondary to 
the eruption of a supernumerary tooth [14]. The 
patient presented at the age of 8 because his par-
ents were concerned with the persistence of tooth 
61 and the absence of tooth 21. The central incisor 
of the upper right quadrant had already achieved 
its full height following eruption, which had oc-
curred 12 months earlier. 

Typically, treatment plans for such cases in-
volve gaining of space for the impacted tooth with 
a fixed appliance followed by surgical exposure 
of the tooth in question and removal of the me-
siodens, performed in succession or in the oppo-
site sequence [6, 10–12]. in single cases, proposed 
management involves removal of the supernumer-
ary tooth, after which the patient is monitored for 
spontaneous eruption of the normal tooth [13]. 
The latter method may be applied for econom-
ic reasons, to avoid surgical trauma in young pa-
tients, or due to concerns about non-compliance 

Fig. 13. Pre- and post-therapy intraoral photographs. normal overbite and overjet, tooth alignment, coincident midlines

Ryc. 13. Zestawienie wyników terapii. Prawidłowy nagryz poziomy i pionowy, uszeregowanie zębów, zgodność linii 
pośrodkowych

Fig. 14. Facial harmony restored with good upper incisor show

Ryc. 14. Przywrócono harmonijne rysy twarzy, zapewniono prawidłową ekspozycję zębów siecznych spod wargi górnej
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during fixed appliance wear. in author’s opinion, 
the prolonged absence of an incisor severely im-
pacts aesthetics and speech function, and this can 
lead to academic and social issues. Moreover, in-
adequate space in the arch may retard eruption 
of the impacted tooth, and if the complete devel-
opment of its root precedes its appearance in the 
dental arch, further spontaneous eruption may be 
jeopardised. 

“The surgical exposure of impacted teeth can 
follow one of two concepts, closed or open erup-
tion (a.k.a. the window method). The open erup-
tion method involves the exposure of the impact-
ed tooth by forming a so-called window in the al-
veolar mucosa and bone. Following surgery, the 
crown and the bonded bracket remain exposed 
rather than covered by the muco-periosteal flap. 
This limits the applicability of the method to cases 
where the teeth are located on the vestibular side 
of the alveolus, directly under the gingiva or the 
cortical bone of the alveolus. The method of closed 
eruption, on the other hand, involves the expo-
sure of the impacted tooth by a broader elevation 
of a muco-periosteal flap thus providing a better 
view of the surgical site. after bonding a bracket 
with a ligature to the tooth, the site is again covered 
with the flap. This is a method of choice for invert-
ed teeth seated deep in the bone. The two methods 
differ also with respect to soft tissue healing. The 
closed method provides a more favourable forma-
tion of periodontal structures, resulting in a sig-
nificantly better aesthetic outcome”[16].

The literature the authors quote suggests that 
currently the favoured treatment method is closed 
eruption [6, 10, 11, 13]. 

While treating the present case, the authors al-
so opted for the latter method, taking into account 
the deep position of the impacted tooth. Rejec-
tion of the window method resulted from authors 
past experience with the modality. The majority 
of patients thus treated had a high gingival mar-
gin around the treated tooth. This led to an elon-

gation of the clinical crown, which was aestheti-
cally unsatisfactory. in most cases, application of 
the closed eruption method provides an acceptable 
gingival margin contour, sufficient attached gin-
giva, avoidance of root resorption, tooth vitality, 
normal physiological mobility and appropriate re-
sponse to percussion [7, 10, 11, 13]. 

The total treatment time in such cases de-
pends on a number of factors. The reviewed lit-
erature reports treatment duration ranging from 
9 to 29 months. The treatment of our patient took  
29 months. The application of a schwarz plate as 
a retainer proved insufficient because 2 months 
after debonding, relapse occurred in the form of 
minor tooth 21 intrusion. The authors regained 
the desired position of the relapsing tooth using 
a segment of a fixed appliance for a two-month pe-
riod. This time, for retention the authors not only 
used the removable appliance but also a fixed re-
tainer for a period of 1 year. The authors presume 
that dual retention improves prognosis regarding 
the stability of treatment outcome. 

Conclusions
interdisciplinary orthodontic and surgical 

management of maxillary incisor impaction with 
a coexisting supernumerary tooth (mesiodens) is 
an appropriate choice for such cases. Treatment 
should be undertaken at the mixed dentition stage 
before the root of the impacted tooth matures. ear-
ly intervention to bring the impacted incisor into 
occlusion can prevent academic and social prob-
lems possibly arising from a prolonged absence of 
a permanent tooth in the anterior segment. The 
use of a fixed appliance makes treatment outcome 
independent of the patient’s compliance. Bringing 
the impacted tooth into the dental arch restores 
the child’s important functions such as speech, 
chewing, or swallowing and provides optimal aes-
thetics. 
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