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usion is described as the union

of the enamel and/or dentin of

two or more separate teeth.”
The prevalence of this tooth anom-
aly is estimated to be greater in the
deciduous dentition (.5-2.5%) than
in the permanent dentition (0.1-
1.0%).8° Fused teeth can occur in
either the mandible or the maxilla;
in the permanent dentition, they are

most commonly found in the max-
illary anterior region.24 Although
the etiology has yet to be deter-
mined, possible causes include
trauma,? environmental and genet-
ic factors,"4 and the presence of
syndromes such as chondroecto-
dermal dysplasia,® achondrodyspla-
sia, focal dermal hypoplasia, or os-
teopetrosis.8
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Fusion can be partial or complete, depending
on the stage of development at which the union
occurred. The fusion is considered partial when
the junction of two teeth includes only the crowns,
and complete when there is a total union involving
both crowns and roots.>> Multidisciplinary thera-
peutic options include hemisection of the fused
counterpart, root canal treatment, and restoration
with composite or a full crown.!39

This case report describes the orthodontic
management of a patient with a fused upper left
central and supernumerary lateral incisor, a lin-
gually displaced lateral incisor, and bilaterally
impacted upper canines.

Diagnosis and Treatment Plan

An 11-year-old female presented with crowd-
ing in both arches and complete fusion of the upper
left central incisor to a supernumerary lateral in-
cisor. There was no significant medical history and
no family history of any dental anomalies. Clinical
examination showed a mesofacial, symmetrical
face with balanced facial thirds and a slightly con-
vex profile (Fig. 1). The fused incisors were simi-
lar in size, with a combined mesiodistal width
approximating that of the added width of the
contralateral lateral and central incisors. In addi-
tion, the patient exhibited a lingually displaced
upper left lateral incisor, a horizontally impacted
upper left canine, a vertically impacted upper right
canine, and a lingual wire splint between the cen-
tral incisors. A gingival cleft was observed on the
labial aspect of the alveolar ridge between the
supernumerary lateral incisor and the upper left
first premolar. The patient had a slightly excessive
upper right incisor display in smiling, as well as
an increased overbite with a cant in both central
incisors. There was a slight Class II molar relation-
ship on the right side and an end-on Class II rela-
tionship on the left side, with significant maxillary
crowding and mild mandibular crowding. Both
maxillary and mandibular dental midlines coin-
cided with the facial midline.

Radiographic images and cone-beam com-
puted tomography (CBCT) scans revealed a cleft
where the crown of the upper left central incisor
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was fused with the supernumerary lateral incisor,
including the cervical third of the root (Fig. 2). The
upper left lateral incisor was positioned directly
lingual to the fused central incisor, and the crown
of the impacted upper left canine was lingual and
apical to the lateral incisor. The maxillary left buc-
cal segment had collapsed lingually, creating a
crossbite tendency in the first premolar region.

The proposed treatment involved hemisec-
tion of the completely fused upper left central in-
cisor and supernumerary lateral incisor. Extraction
of the supernumerary would be preceded by root
canal therapy, using calcium hydroxide to obturate
the lateral canals communicating with the pulp of
the central incisor. Vitality of the remaining central
incisor would be preserved by avoiding root canal
therapy. Extraction of the upper left first premolar
was also planned to allow labial positioning of the
lateral incisor and impacted canine. The maxillary
and mandibular crowding would be relieved ortho-
dontically, in conjunction with reshaping, recon-
touring, and restoration of the upper left central
incisor.

Another potential treatment option involved
extraction of the fused teeth, with the palatally
impacted upper left lateral incisor substituting for
the central incisor and the canine substituting for
the lateral incisor, but this would have created large
tooth-size asymmetries in the esthetic zone. Or-
thodontic treatment could also have been per-
formed without sectioning the fused tooth, main-
taining the lateral incisor in its original lingual
position while distalizing the left buccal segment
or extracting the first premolar to allow eruption
of the impacted canine. When the patient reached
adulthood, the fused tooth would be extracted, an
implant would immediately be placed in the cen-
tral incisor site, and the lingually displaced lateral
incisor would be orthodontically repositioned la-
bially. Considering all the potential risks and ben-
efits, however, the parents and patient chose hemi-
section of the fused teeth.

Treatment Progress

MBT preadjusted .022" brackets were bond-
ed in the maxillary arch, bypassing the upper left
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first premolar, to achieve leveling and alignment
of the upper central incisors with slight extrusion
of the fused teeth. Seven months later, the patient
was referred to a periodontist for extraction of the
upper left first premolar, hemisection of the fused
teeth, and exposure of the impacted canine. Before
extraction of the fused supernumerary lateral in-
cisor, root canal therapy was performed with cal-
cium hydroxide to ensure obturation of the lateral
canals leading to the fused central incisor’s root.
The central incisor was then sectioned from the
fused supernumerary and reshaped to resemble the
proper contour of a central incisor. The periodon-
tist used a window technique to expose the impact-
ed canine, rather than raising a flap in the thick
palatal tissue, to avoid increasing the mobility of
the lateral incisor. The cortical bone of the palate
was removed to expose the canine crown, and a
gold chain was bonded to the lingual surface of
the tooth to continue with orthodontic treatment.

The lingually displaced upper left lateral in-
cisor moved labially to the desired position without
any applied force (Fig. 3). MBT preadjusted .022"
brackets were then bonded in the mandibular arch.
The maxillary and mandibular crowding were cor-
rected, and the desired occlusion was achieved
with elastics (3/16", 60z).

During the finishing phase, we noted that the
root of the central incisor was abnormally tipped
distally, which precluded a perfect match of its in-
cisal edge to that of the contralateral incisor (Fig.
4). Because the lower second molars were also
impacted and tipped distally, the third molars were
extracted.

Treatment Results

The vitality of the hemisected upper left cen-
tral incisor was maintained throughout treatment.
The impacted left canine was erupted into its prop-
er position, although a vertical alveolar bone defi-
ciency persisted over the long term (Fig. 5).

After 58 months of orthodontic treatment, a
slight recession of the upper left canine was noted,
but the overall smile esthetics and occlusal results
were good (Fig. 6). A restorative dentist built up
the distal aspect of the upper left central incisor
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with composite. Although a veneer was planned
for the future, the patient is currently satisfied with
her smile esthetics.

Three years after debonding, the results re-
mained stable (Fig. 7). The labial gingival margin
of the upper left canine had crept coronally, show-
ing no signs of long-term recession. Vacuum-
formed retainers were prescribed to be worn for
16 hours per day for the first six months, followed
by nighttime wear thereafter. Hawley retainers
were also delivered, to be alternated with the
vacuum-formed retainers on a daily basis during
nighttime wear.

Discussion

Dental anomalies such as fusion can manifest
in various ways. If the fusion occurs between two
normal teeth, there might be spacing or a diastema
along the arch. On the other hand, if the fusion
involves a supernumerary tooth, some degree of
crowding may be present. Either scenario can re-
sult in malocclusion, malpositioning, and severe
esthetic problems causing psychological compli-
cations, particularly in children and adolescents.’

Treatment of tooth fusion will differ accord-
ing to the severity and complexity of the case and
factors such as the location of the connecting area
and the patient’s age and developmental stage when
the junction occurred.® A conservative protocol
might involve mesiodistal interproximal reduction
and recontouring, followed by prosthodontic res-
toration with composite or a full-coverage crown
to mimic the shape of the appropriate tooth.* Oth-
er treatment approaches include extraction, ex vivo
separation of the tooth followed by reimplantation
into its original location,? separation into two sin-
gle teeth, dissection and removal of the nonessen-
tial portion after root canal treatment, and auto-
transplantation after extraction.” In-depth
radiographic analysis and consultation with mul-
tiple specialists are recommended to establish a
comprehensive treatment plan.

In the case shown here, after evaluating the
CBCT and clinically inspecting the area during
extraction of the upper left first premolar, the peri-
odontist confirmed that it was possible to section
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and remove the supernumerary portion of the cen-
tral incisor, creating a far more symmetrical ap-
pearance of the remaining tooth. Our patient had
the added advantage of a thick gingival biotype.
The cleft where the central incisor was fused with
its supernumerary counterpart was deep and wid-
ened at the coronal aspect, creating a pseudo-
papilla that would ideally develop into a true papil-
la with a proper col once the lateral incisor was
brought into the arch.

Multiple reports have shown that vitality of
the remaining tooth segment can be maintained
after a hemisection.'389 Previous case reports
have shown that root canal therapy is not always
needed because fused teeth tend to have two sep-
arate roots and root canal systems.!3# Hiilsmann
and colleagues are the only authors to report per-
forming a root canal on the segment that was going
to be extracted.’> After evaluation of the pulp cav-
ity of the mesial part of the fused tooth, they
cleaned, shaped, temporized with calcium hydrox-
ide, and sealed the tooth cavity. The patient report-
ed no changes or symptoms, and the distal part of
the tooth remained vital one week later.

In our patient, the fusion between the central
incisor and the supernumerary lateral incisor oc-
curred in the coronal portion of the root trunk and
also had two separate roots and canal systems, but
with a small lateral canal directly connecting the
two segments. After detailed evaluation of the
CBCT scan, the endodontist decided to clean,
shape, and seal the open lateral canal with calcium
hydroxide to promote and maintain the vitality of
the central incisor. No root canal treatment was
performed on the central incisor because the endo-
dontist found no visible communication between
the two segments at the coronal level, in a micro-
scopic evaluation after accessing the pulp chamber
of the supernumerary tooth.

Following hemisection and removal of the
supernumerary portion of the fused tooth, the re-
maining segment was restored using composite
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resin. Although several case reports have men-
tioned postoperative side effects such as hypersen-
sitivity, external root resorption, and reversible
pulpitis,® no radiographic or clinical pathological
findings were noted in our patient. The remaining
tooth segment responded normally to pulp-vitality
tests, and long-term monitoring showed the multi-
disciplinary treatment to be effective in reestab-
lishing both function and esthetics. A slight shade
contrast was noticeable between the distal com-
posite restoration and the hemisected tooth. A ve-
neer was proposed to the patient to mask this dis-
crepancy, but she postponed consideration of this
more extensive restoration.

In the cephalometric analysis, a slight pro-
trusion of the maxillary incisors and the mandib-
ular dentition was noted at the end of treatment
(Table 1). The upper left first premolar was extract-
ed because of excessive crowding in the maxillary
left quadrant. Since the maxillary incisors were
slightly upright before treatment, and a minor cor-
rection of their inclination was needed, we elected
not to extract a tooth in the maxillary right quad-
rant. That decision was further supported by the
lip relationship, which showed an adequate antero-
posterior position with no lip strain or interlabial
gap. This lip position was maintained throughout
treatment, as shown in the cephalometric superim-
positions (Fig. 6B).

From a biomechanical perspective, further
reduction of the incisor inclination would have re-
quired extraction of the other three first premolars,
with skeletal anchorage needed for distalization of
the maxillary left quadrant. Bilateral distalization
of the maxillary posterior segments, in conjunction
with the upper left premolar extraction and inter-
proximal reduction in the mandibular arch, was
another possibility. Both approaches would have
required temporary anchorage devices, however,
which would have significantly increased the treat-
ment time in this already complex case, while in-
creasing biomechanical demands and costs.
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TABLE 1
CEPHALOMETRIC ANALYSIS
Pretreatment Post-Treatment
FMA 34.5° 36.4°
SNA 80.4° 77.8°
SNB 74.2° 71.3°
ANB 6.2° 6.4°
IMPA 88.4° 96.9°
U1-SN 88.0° 106.8°
U1-NA 7.6° 29.0°
Interincisal angle 142.7° 113.2°
LAFH 53.6% 53.4%
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Fig. 1 11-year-old female with fused upper left central and supernumerary
lateral incisor, lingually displaced upper left lateral incisor, bilaterally im-
pacted upper canines, and significant maxillary crowding before treatment.
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Fig. 2 Cone-beam computed tomography scans showing completely fused upper left central and supernumerary
lateral incisor, as well as palatally impacted upper left canine.

Fig. 3 A. After seven months
of treatment, showing level-
ing and alignment of maxil-
lary arch and self-correction
of lingually displaced upper
left lateral incisor. B. Peri-
apical radiographs of im-
pacted upper left canine
after bonding of gold chain
for traction.
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Fig. 4 After 22 months of treatment, panoramic radiograph showing abnormal distal root tip of upper left central
incisor and bilaterally impacted and distally tipped lower second molars.

Fig. 5 Long-term loss of bone height near upper left lateral incisor.
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Fig. 6 A. Patient after 58 months of treatment. B. Superimposition of pretreatment (black) and post-treatment
(red) cephalometric tracings.
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Fig. 7 Patient three years after treatment.
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