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Abstract

Although the frequency of impacted frontal teeth is relatively lower than the impactions of other teeth in dental arch, their localization in the most noticeable part of the
face represents a great problem for the patient and a major challenge for the doctor as well. The absence of these frontal teeth plays great role in dental and facial aes-
thetics, also decreasing self-confidence and self-perception in young patients. The reasons for their occurrence are diverse - from hereditary origin to altered position
of the tooth buds, loss of space in the dental arch, or the existence of an obstacle in the eruption path. A crucial part of their treatment is early diagnosis which can
ensure the possibility for planning appropriate interventions. Usually, dental history of frontal teeth trauma, clinical and radiographic examination are the main indica-
tors for impactions or delayed eruption of frontal teeth. In this study, we want to present a case of impacted maxillary central incisors as a result of presence of super-
numerary teeth in their path of eruptionin an 8-year-old boy. The treatment was preformed with combination of mobile and fixed appliances after surgical procedure and
removal of supernumerary teeth. With traction and alignment of the incisors in their place in the dental arch, not only functional and aesthetic results were obtained,
but also an increase in the self-confidence and social interaction of the patient. Orthodontic-surgical treatment is the optimal therapeutic approach in the treatment of
impactions, in general, and therefore, also of the impactions of the maxillary central incisors. Key words: impacted teeth, impaction of maxillary incisors, treatment of
impactedanterior teeth

AncTtpakT

I nokpaj Toa LUTO 3a4eCTEHOCTa Ha UMNaKTpaHW (POHTaNHI 3abu e penaTBHO MoManky 3actaneHa oA UMnakuuATe Ha ApyruTe 3abu BO AEHTANHIMOT NaK, HUBHATA
riokanu3almja Bo HajsabenexuTenHnoT Aen of NMLETO, MPeTcTaByBa rofeM npobrnem 3a NauveHToT 1 ronieM Npeavasik 3a TepanesToT. OTCYCTBOTO HA OBUE (POHTaNHN
3abu urpa ronema yrora Bo eHTanHata v halpjanHaTa ecreTuka, Ho UMa UBMujaHue Ha camopoBepbata v camonepuenuyjaTa kaj Mnagute nauveHTy. MpudvHute 3a
HUBHOTO N0jaBYBatbE Ce Pa3HOBHAHM - OF} HACMIEAEH KapaKTep, HEAOBOMHO NPOCTOP BO AEHTANHYMOT Nak; 0 MPOMEHeTa nonox6a Ha 3abHUTe 3a4eToL MK NOCTOeHE
Ha Mpeyka Ha HUBHMOT naT Ha epynuyja. KnyyeH fen of HVUBHIOT TPETMaH € paHaTa AnjarHosa Koja AaBa MOXHOCT W YCIOBM 3a NMaHvparbe COOABETHI MHTEPBEHLIAN.
BoobuyaeHo, nctopujata Ha Tpayma Ha thpoHTanHUTe 3abu, KIMHNYKVOT W papmorpadickvioT Mpermen Ce raBHI NokasaTeny 3a MMNaKUuUTe Ui OffoKeHaTa epynuyja
Ha poHTantuTe 3abu. OBpe cakame a npukaxeme eaeH Cnyyaj Ha MMNaKTpaHn MakchnapHit LEHTPaMHU MHLM3NBI, KaKO Pe3ynTaT Ha MpUCYCTBOTO Ha NPeKyBpOjHM
3abV Ha HMBHaTa naTeka Ha epynLuja, kaj MoM4e Ha BO3pacT of 8 ropuHy. TpeTMaHoT belLue cipoBefieH CO NPUMeHa Ha KOMBUHaLja Ha MOBINEH 1 (KCEH OPTOAOHTCKM
anapar, no OTCTPaHyBareTo Ha NpekybpojHITe 3aby o CTpaHa Ha opaneH xupypr. Co 3BNeKyBaETO M NOCTaBYBAHETO HA MH3NLIMBIATE HA HUBHOTO MECTO BO 3abHVOT
nak ce Aobuja He camo (hyHKLMOHAMHI W ECTETCKN Pe3ynTaTi, TyKy W 3ronemyBarbe Ha camopoBepbaTa U coupjanHata uHTepakupja Ha naueHTor. OpToROHTCKO-
XMPYPLUKMOT TPETMaH € ONTUMAIHUOT TepaneBTCKi NpucTan BO TPETMAHOT Ha MNaKLUTE BOOMLUTO, @ CO Toa W Ha MMNaKLujaTa Ha MaKkcnapHITE LIEHTPaHI MHLM3MBY.
Kny4Hu 360poBu: uMnaktpat 3abu, UMNakTUpaHu MakCunapHu UHLM3IBI, TPETMaH Ha UMNaKTVPaHU aHTEPVOPHU 3a0M.

Introduction

The term “impaction of teeth” is associated with distur-
bances in eruption at expected timeframe of normal devel-
opment'. Among impacted teeth, the maxillary canine is the
most commonly impacted tooth following third molars.
Impaction of maxillary central incisor is rare, accounting

for around 0.2%—1 % of all cases, and it is usually a result
of range of causative factors, including abnormal tooth
dilaceration, fusion of tooth roots, disturbances in the nor-
mal eruption mechanisms, the presence of tumors, cysts
and underlaying systemic conditions such as vitamin defi-
ciencies, hormonal imbalances, or genetic predisposition®
and in many cases there is a positive family history. But, in
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almost 56%- 60% of the cases of impaction of maxillary
incisors, the reason for this eruption disturbance is theexis-
tence of a physical barrierin the form of presence of super-
numerary teeth®®. There is a diversity among racial and
ethics group™, therefore, in the Caucasian population, the
prevalence is between 1%-3%; in Asians, is higher than
3%; Hispanics dominate with frequency of 5,6%, whereas
Afro-Americans have the smallest prevalence of this con-
dition - only 0,42%. As an obstacle for eruption, supernu-
merary teeth are most frequent in the male population.
Some syndromes also have supernumeraries and some of
them are localized in the maxillary incisor region, like clei-
docranial dysplasia®.

The shape of supernumerary tooth varies. The form of
supernumeraries that is usually accompanied with more
severe impaction, and the disturbed eruption is tuberculate
or has an invaginated form™’. Tay" found that vertically
oriented supernumerary teeth are the reason for delayed
eruption of permanent maxillary incisors.

Maxillary incisors are the most prominent teeth in an
individual’s smile, they are also the teeth that are on max-
imum displayin most individuals during speaking and the
normal eruption, position and morphology of these teeth
are crucial to facial aesthetics and phonetics'". The
absence of a central incisor not only affects one's appear-
ance but it also has a negative impact on self-esteem,
functionality, and social interactions. Therefore, it is very
important to diagnose and address this issue at an early
stage'.

Usually, patients visita dentist’s office after 8 or 9 years
of age, which depends on the eruption pattern of the per-
manent teeth. Absence of one or, sometimes, two teeth in
the midline region is alarming and in many cases, it may
result in migration of adjacent teeth, space loss and midline
deviation'". Primary causes of central incisor impaction
have been attributed to two causes: trauma to the primary
teeth and mechanical obstruction. Trauma to the primary
teeth is a common type of traumatic injury in the maxillo-
facial region, especially in children with protrusion of the
maxillary deciduous incisors and prognathism of the max-
illa. Usually, about one-third of children have had some
injury to their primary dentition'*". Since primary teeth are
in close proximity to the tooth buds of the succeeding per-
manent teeth, any traumatic incident has the potential to
negatively affect the eruption of the permanent teeth and be
the reason for malformation or dilaceration of the perma-
nent tooth. The degree of that damage depends on the stage
of development of the tooth germ, and the type and direc-
tion of the trauma'".

Diagnosis and estimation of treatment plan is essential-
for treating impacted teeth Diagnostic procedures, except
for anamnestic findings, intraoral examinations, include
use of panoramic X-ray which is first and most valuable

diagnostic tool. In manycases, there is a necessity for addi-
tional intraoral periapical radiograph, cone beam and
CBCT evaluation". These methods allow us to estimate the
reason for delayed eruption of the frontal teeth and to
choose the most appropriate method for placement of
impacted teeth in the dental arch.

In addition to radiographic examinations, an intra oral
evaluation is also necessary to identify retained deciduous
teeth: presence or absence of buccal-palatal swelling and
appropriate place for the incisors'. The adjacent teeth can
be rotated or inclined; elevation of the soft tissue of the
palatal or labial mucosa depending on the tooth location;
absence of a protuberance in the buccal sulcus at 1-1.5
years before the expected time of tooth eruption®.

The pathognomic sign which indicates that an
impaction of a central incisor is the presence of the both lat-
eral incisors in the dental arch”. Namely, by inspection and
palpation of the affected area, the presence or absence of
lump is determined. The position of the neighboring teeth
can also help in locating the impacted tooth; if an impacted
tooth is high in the maxillary ridge it will lead to displace-
ment of the neighboring teeth and closure of the space for
its placement in the dental arch.

Radiographic assessment includes X-ray, retrolaveolar
radiograph, cephalogram, cone beam and CBCT diagnos-
tics.

In order to estimate the best treatment plan, the fol-
lowing information should be obtained: the exact positions
of the crown and root apex of the impacted tooth and the 3-
dimensional orientation of its long axis; the proximity of
the impacted tooth to the roots of the adjacent teeth; the
presence of pathology such as supernumerary teeth, odon-
tomes, apical granulomas or cysts, and their spatial rela-
tionship with the impacted tooth; root resorption of the
neighboring teeth; 3D anatomy of the crown and root of the
impacted tooth.

The interceptive treatment consists of surgical removal
of supernumerary teeth followed by two phase orthodontic
treatment with removable appliance at the beginning of the
treatment in order to create space and to position the
impacted incisors in the dental arch, and the second one
—with fixed appliances, for definitive and proper alignment
of all teeth and correction of sagittal malocclusion as well.

Case Report

Patient B.1.8 years of age, visited our clinic for ortho-
dontic treatment in order to find a solution for non-erupt-
ed maxillary frontal teeth. He had convex profile, deep
bite, (Figure 1, 2) skeletal Class II division 2 and, accord-
ing to the X-ray findings, had supernumerary teeth on
both sides along the midline, and retained right and left
deciduous central incisors (Figure 3).
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Figure 3. Orthopantomography at the start of the treatment

Cephalometric tracings revealed skeletal Class 2 divi-
sion 2 with normognathism of maxilla and retrognathism
of mandibula, retroclined incisors in both jaws, skeletal
deep bite and horizontal type of growth.

SNA 81°(82°)

SNB 75° (80 °)

ANB 6°(2°-4°)

A —NPg 5 mm (2mm)

1/SN 101° (104 )

1/NA 21°(25°)

1-NA 2 mm (5mm)

1/NB 20°(22 )

1-NB 3 mm (5mm)

1M 142 °(130 %)

N-Gn 120 mm (112mm)

N-Sna 59mm(51mm)

Sna-Gn 61mm (61 mm)

Sna-Xi-Pm 43° {47°)

NPg/MPI 65° (67 °)

Bjork : NSAr 119 °(123°)
SArGo 140 °(143°)

ArGoM 121°(130 %)

380° (396 °)

S-Go/N-Me 80/120

66,5 % (62%-65%

Figure 4. Cephalometric findings

With the collaboration of oral surgeon, an extraction
of deciduous central incisors was preformed and we start-
ed the treatment in order to create space, to correct deep
bite and made settings for traction of both impacted max-
illary central incisors. After removing the deciduous teeth,
we managed to place the right maxillary central incisor in
the dental arch (Figure 4) with elastic traction placed on
the button of the tooth to the hook on the appliance. Since
the retention on deciduous teeth was not satisfactory, we
had to use active functional appliance by Haupl-
Andresen. In order to create more space, and due to com-
plexity of the planned surgery, the removal of supernu-
merary teeth was postponed forseveral months.
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Figure 4. Right maxillary
incisor in the dental arch

The progress of our treatment is revealed in Figure Sa
and 5b.

Figure 5a. OPG after the traction of 11 teeth, and 21 still
high in maxilla

Figure 5b. X-ray — both maxillary central incisors placed in
the dental arch

The treatment continued with mobile appliance, and
after the completion of permanent dentition, fixed appli-
ance was bonded in both jaws (Figure 6).

Figure 6. a) before and b) after the bondingof the fixed
appliance; c) phase of the treatment

During the treatment with fixed appliances, we used
intermaxillary traction Class II which allowed us to cor-
rect the anteroposterior relation of the jaw bases.
Following the debonding of the appliance, a retention
phase followed and we gained stabile occlusal relations,
good function and good aesthetics (Figure 7).
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Discussion

Impaction of maxillary incisors, although rare,
always presents a big challenge for everyone involved -
parents, patients, orthodontist, oral surgeons. The nega-
tive effect is even more pronounced because the absence
of the frontal teeth has a great influence on facial aes-
thetics and it plays a big role in the social interaction of
the affected individuals.

Several factors could cause the failure of the eruption
of the impacted incisors, such as their excessive proxim-
ity to the adjacent teeth in the dental arch, the overlap of
the crown on their roots, big distance from the occlusal
plane, ankilosis, and abnormal morphology of the
crown. Their repositioning in the dental arch may be
accompanied with risk of necrosis, root resorption, alve-
olar bone loss, injury to adjacent teeth, gingival reces-
sion and increase in clinical crown length, aesthetic
problems and tooth loss.

After the diagnostic procedures, a treatment plan is
estimated and it usually involves oral surgeon too,
because in most cases there is an obstacle in the eruption
path of permanent incisors: cyst, odontoma or supernu-
merary tooth. Surgical exposure of impacted teeth can be
done with open or closed method. The findings by
Becker” suggest that closed method is a better approach
because it doesn’t interfere with the periodontal status of
the tooth, the width of the attached gingiva and the
crown length. In our case, the closed method was
favored since the maxillary central incisors were very
high in the alveolar bone, near the nasal spine®.

In order to apply the orthodontic traction, the anchor-
age must be reinforced with a heavy rectangular arch wire
on the fixed orthodontic appliance or a removable appli-
ance. Factors such as dental age, compliance, and oral
hygiene may influence the selection of the treatment.

In our case, traction of impacted teeth was performed
with modified mobile appliance in the first phase of the
treatment. The majority of patients with incisor impaction
are usually in mixed dentition with only the first molars,

Figure 6. Intraoral photos one i/ear after debonding of the fixed appliances

and incisors present which are available for bonding, so
the force that is produced with fixed appliances may
impact the anchored teeth and may lead to root resorption.
Application of a removable appliance allows forthe reac-
tion force to be anchored by posterior teeth and palatal
area, so there is no side effect to the adjacent teeth.
Another issue with applying fixed appliance is the oral
hygiene, which ischallenging in mixed-dentition patients,
because there is a greater potential for decalcification and
gingival inflammation if the oral hygiene is not proper. On
the other hand, orthodontic traction with removable appli-
ance shortens the length of further fixed orthodontics
treatment and decreases the risk ofcomplications.
Cooperation of the patient is the most important part, and-
most of them are highly motivated to fill the gap in the
frontal region and are satisfied when they see the results
of their effort. Nonetheless, since all the movements can-
not be done with the removable appliance, the additional
alignment- the second phase of the treatment, has to be
carried out with fixed orthodontic appliance.

Conclusions

Impacted maxillary central incisors represent relatively
infrequent finding in everyday practice, but their character-
istics and localization make them very important because
they interfere with many functions like mastication, swal-
lowing, speech and they affect the aesthetic appearance as
well, causing low self-esteem and low confidence in the
affected children.

Surgical orthodontic interventions can play a crucial
role in guiding impacted teeth into their right position with-
in a normal occlusion. At the end of the treatment, satisfac-
tory functional and aesthetic results were obtained, gingival
attachment was maintained and the integrity of the dental
arch was restored.

As a conclusion, it is crucial that each case is treated
independently in order to formulate the proper treatment
plan and to achieve the best possible outcome with the col-
laboration of a team of specialists.
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