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Fused Teeth: A Review of the Treatment Options
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ABSTRACT
Fused/geminated teeth may cause esthetic, spacing, periodontal, eruption and caries
problems. The present study describes two clinical cases of similar dental fusion and
compromises different and individualized treatment methods based on the proper treat-
ment needs of a patient. In the first case the fused tooth was separated and the supernu-
merary tooth was extracted intraorally. In the second case, due to the union structure of
a fused tooth up to the apex, extraction and extraoral separation was considered a better
alternative than the separation of the fused tooth intraorally. Clinical and radiographic
controls of the two cases revealed that the teeth were symptom-free and all clinical and
radiographic findings were within normal limits after the long term follow-up periods.
Following careful clinical and radiographic examination and diagnosis, extraoral hemi-
section and immediate replantation may be considered as an alternative treatment in
appropriate caseswhere a permanent tooth is fused with a supernumerary one.a Dent Child 2009;76:109-16)
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Dental anomalies can be related to either the
morphology or the number of teeth and are asso-
ciated with both the primary and permanent den-

titions.I-3 Abnormalities in tooth size, shape, and structure
are caused by disturbances during the morphodifferen-
tiation stage of development.4-8The anomaly of conjoined
teeth has been described in several different terms, in-
cluding fusion, gemination, double tooth and twinning.9

Fusion (synodontia or false gemination) is defined as
the union of 2 or more separate developing tooth germs
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at the dentinal level, yielding a single large tooth during
odontogenesis, when the crown is not yet mineralized. 1,5-22
Geminated teeth (twinning) is a similar dental anomaly
that demonstrates 2 crowns or 1 large partially separated
crown usually sharing a single root or root canal. In ge-
minated teeth, division is usually incomplete and results
in a large tooth crown that has a single root and a single
root canal.5,l,8,15,ll,23It is hard to differentiate fusion and
gemination, especially if the supernumerary tooth bud
is fused with the adjacent one.2,5,1l,14,15,22,24

To help distinguish between fusion and gemination, it
has been suggested that the teeth in the arch be counted
with the anomalous crown counted as 1. A full comple-
ment of teeth indicates gemination, while 1 tooth less
than normal indicates fusion.18,20,24It is difficult to dif-
ferentiate the terms "fusion" and "gemination," especially
in cases of fusion between a regular and a supernumerary
tooth or in combination with hypodontia.2o,22 Hence,
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the term "double tooth" has been introduced by some
authors.22,25This terminology, however, is very vague, as
it disregards the etiology of the different tooth abnor-
malities and is rejected by other authors.ll,24

Although the etiology of these anomalies is still un-
known, it is believed that some physical force or pressure/
trauma causes the contact of developing teeth, thus
pro-ducing necrosis of the epithelial tissue that separates
them and leads to fusion.I,2,4-6,ls,26The possible causes of
this tooth anomaly include trauma and environmental
factors such as thalidomide embryopathy, fetal alcohol
exposure, or hypervitaminosis.6,17In addition, several au-
thors suggest that dominant autosomal heredity may be
one of the etiologic factors.2,6,19

The incidence of these anomalies is more common in
the anterior region. Approximately 0.1 % occurs in per-
manent and 0.5% in primary dentition, with an equal
distribution in females and males among Caucasians. In
both dentition, fused/geminated teeth may cause esthetic,
spacing, periodontal, eruption, and caries problems.2,4-
6,14,22,24,26These anomalies may also result in orthodontic
anomalies, including diastema, disturbances in maxil-
lary and mandibular dental arch lengths and occlusions,
and crowding or protrusion as a result of larger tooth
crown size.12,26,27Theseproblems might complicate ortho-
dontic treatment planning.2s Fused teeth in the primary
dentition, however, require no treatment of any kind.6

TREATMENT CONSIDERATIONS
Several treatment methods have been described in the li-
terature regarding different types and morphologic varia-
tions of fused and geminated teeth.ll,12,IS,22The treatment
of fused teeth may be complex and contain various treat-
ment protocols that may include interdisciplinary endo-
dontic, surgical, and periodontal interventions.3,29,3oSome
studies advocate extraction of the anomalous tooth, fol-
lowed by orthodontic management to achieve ideal es-
thetics and occlusion.14 There are 2 major situations
when this is recommended:

1. When a permanent tooth and a supernumerary
tooth fuse, the fused tooth will have 2 comple-
tely separated roots. In such cases, more arch
length is required and crowding or even impac-
tion of a neighboring tooth may result. In cases
with esthetic, functional, and orthodontic pro-
blems, surgical separation (hemisection) is re-
commended if the tooth shows 2 separate roots.
Mter hemisection, orthodontic closure of the
space and reshaping of the teeth is proposed.6,11,22
If the pulp chambers are connected, endodontic
treatment of the remaining part of the fused
teeth may be necessary.II

2. When 2 permanent teeth have fused, there is
a single pulp chamber with independent root
canals. In this situation, endodontic treatment
of both canals is indicated, with double chamber
aperture and root canal sealing followed by
crown sectioning to separate the teeth and crown
restoration.6 This resulting dental structure
occupies less space than 2 single teeth, which
may result in diastema, loss of proximal contact,
and orthodontic problems. 11

Some authors state that selective grinding of the fused
teeth for the reduction of the crown's width is another
possibility for the reconstruction of the sectional margins
and crown shape.5,22Siqueira et al choose extraction and
prosthetic reconstruction. Occasionally, leaving the fused
teeth untreated is proposed as an alternative treatment.20
The choice of treatment for a fused tooth should be
determined by the patient's orthodontic, periodontal,

Figure 1. (a) Preoperative view ofthe facial aspect ofthe fused tooth, showing an oversized crown. (b) Preoperative radiograph of
the fused tooth.
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esthetic, and functional requirements.5,14,lS-20 Usual-
ly a multidisciplinary approach is needed due to the
abnormal crown shape, root formation, endodontic con-
siderations, malalignment, and esthetics.7,14,lS,23,24

The purpose of this paper was to describe treatments
for fused teeth and dental surgical procedures with revi-
sion of the relevant literature. In the first case following,
a standard treatment option is presented. The second
case describes a new approach based on the patient's spe-
cific needs.

CASE 1
A 10-year-old girl was referred to Istanbul University
Faculty of Dentistry Department of Pediatric Dentistry
with complaint of the permanent maxillary central incisor
of much greater than normal size. There was no significant
medical history and no family history of dental anomalies.
Intraoral investigations showed a macrodontia in the maxi-
llary right incisor region (Figure 1a). The patient was in the
mixed dentition stage, with a Class I molar relationship.

Figure 2. (a) Postoperative view after 3 months.
(b) Periapical radiograph after 3months.

Periapical and panoramic radiographic examination con-
firmed that the permanent maxillary right central incisor
had 2 independent roots with 2 pulp chambers (Figure
1b). Clinical and radiographic evaluation showed that
there was a tooth fusion between the permanent maxil-
lary right central incisor and a supernumerary tooth.

Treatment was recommended to separate the fused
teeth for restorative and esthetic reasons. The surgical
procedure was carried out under local anesthesia. A mu-
coperiosteal flap was raised, and the fused tooth was se-
parated line under irrigation as deeply as possible using
a thin, high-speed diamond bur (no. 010, SS White Burs
Inc, Lakewood, NJ) through the root line. The tooth's
distal portion was slightly elevated and extracted. Fol-
lowing surgical treatment, the remainder of the crown
was restored with composite resin material (3M ESPE
Filtek, Supreme XT, 3M Corp, St. Paul, Minn) and splin-
ted with a round 0.016 inch Ni-Ti arch wire. Systemic
antibiotics were administered and mouthwash with
chlorhexidine was recommended.

Figure 3. (a) Clinical appearance 6 months after hemisection.
(b) Postoperative periapical radiograph after 6 months.
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Figure 4. (a) Postoperative clinical photograph after 12 months.
(b) Postoperative control radiograph after 12 months.

Postoperative controls within the third (Figure 2a
and b), sixth (Figure 3a and b), and 12th (Figure 4a and
b) months, respectively, showed no evidence of pulpal
necrosis or root resorption in the resected tooth. The
tooth was asymptomatic, clinical and radiographic find-
ings were within normal limits, and the pulp was evalu-
ated through a lack of symptoms.

CASE 2
An 8-year-old girl was referred by her parents for the
treatment of her teeth. Her main complaint was the un-
aesthetic appearance of her anterior teeth. Clinical exam-
ination revealed that her permanent maxillary left lateral
incisor was fused with a supernumerary tooth (Figure 5a
and b). The patient was in the mixed dentition stage with
an anterior open-bite and severe crowding in the maxi-
llary anterior arch. Periapical X ray evaluation confirmed
that the maxillary left lateral incisor was fused with a su-
pernumerary tooth. The fused teeth had 2 separate roots,
including 2 pulp chambers and 2 root canals (Figure 6).

The fused teeth was extracted under local anesthesia
and separated using a physiodispenser and a high-speed
bur (no. 010, SS White Burs Inc) with water spray longi-
tudinally throughout the root conjunction line (Figure 7).
The tooth's remaining distal portion was then replanted
into the socket. Once the tooth was properly seated, it
was checked for alignment and Ni-Ti arch wire was used
for initial leveling of the maxillary arch. A periapical X -
ray was obtained to confirm proper positioning of the
replanted tooth. Systemic antibiotics were administered,
oral hygiene instructions were given, and mouthwash with
chlorhexidine was recommended twice daily for 1week.

Clinical and radiographic controls were performed at
the following intervals: 1, 2, and 6 months. After the
I-year recall appointment, the tooth was symptom-free,
all clinical findings were within normal limits, and bone
healing appeared to be improved (Figure 8a and b).

The tooth is still in functional use, and a 4-year
follow-up showed that the tooth is placed in the proper
occlusion. It responded positively to electrical pulp test-
ing and shows a good esthetic result, and its periodontal
and periapical health is preserved (Figure 9a and b).

DISCUSSION
Both types of tooth shape anomalies may result in esthetic
problems and, thus, may require endodontic, restorative,
surgical, and orthodontic treatments. They can also cause
psychological problems, especially in children.

Figure 5. (a, b) Preoperative view ofthe facial and
incisal aspect ofthe fused teeth showing a large
crown and a large enamel projection.
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Otherwise, an irregular fractured root surface may re-
main at the root's apical region. In addition, we concluded
that atraumatic extraction would cause less POL damage
than a deep hemisection operation.

The most critical factor related to periodontal healing
is the extraoral timeY A longitudinal study has shown
that POL regeneration was evident in 73% of the cases
of immediately replanted teeth. POL regeneration is the
best possible result for a replanted tooth. Therefore, im-
mediate replantation after hemisection for fused teeth is
important for healthy POL function. According to An-
deasen et al, a success rate of 87% to 93% for transplants
and a tooth survival rate of 90% to 98% were found. 33
Tsukiboshi also reported a survival rate of 100% and a
success rate of 95% for transplantation to extraction
sockets with existing periodontalligaments.32

Due to a frequent occurrence of external root resorp-
tion, it is not possible to guarantee long-term retention of
a replanted tooth. In young permanent dentition, however,
a replanted tooth prevents horizontal and vertical bone
loss and facilitates later alternative treatments like ortho-
dontic closure, premolar transplantation, or dental im-
plants. A number of factors have been shown to be asso-
ciated with complications after replantation. The success
of the replantation procedure is undoubtedly related to
the length of the time that elapses between the tooth's
loss and its replacement in the socket, the root develop-
ment stage, and root surface contamination.7,21,33 The
condition of the tooth and periodontal ligament tissue
remaining on the root surface are also important factors
that influence the replantation's success?

A tooth has the best prognosis if replanted immedi-
ately-within 5 minutes. The risk of ankylosis increases
significantly with an extraoral dry time of 15 minutes.21,34
In cases with avulsed teeth with more than 60 minutes
extraoral dry time, resorption and subsequent ankylosis

Many different multidisciplinary approaches
in the therapy of fused/geminated teeth were sug-
gested, depending on whether there are indepen-
dent pulp chambers and canals or 1 pulp chamber
and 2 canals. Hemisection is recommended if the
fused tooth possesses 2 separated roots. If the pulp
chambers are connected, endodontic treatment of
the remaining part of the fused tooth is neces-
sary.12,15,31In some cases, connection of the pulp
chambers and the need for root canal treatment
only become evident after the hemisection proce-
dure.12,31Afterhemisection, the remainder of the
crown requires restoration with either a crown
or composite materials followed by orthodontic
treatment. 11

In the first case, malpositioning of the tooth was
due to insufficiency of the dental arch. Treatment
was planned to surgically separate the fused teeth
with the extraction of the distopalatinally part of
the tooth as a standard procedure. In the second case,
the treatment plan included extraction of the fused
teeth and separation in the extraoral environment
to preserve the periodontal ligament (PDL) and deve-
lopment of a better hemisection line remaining for the
tooth. Mter the hemisection, the tooth was replanted in
the socket in less than 5 minutes. This procedure may be
considered an autotransplantation because the tooth was
treated after extraction and replanted in the same loca-
tion based on the patient's needs.

Tsukiboshi noted that autotransplantation includes 3
separate procedures:

1. transplantation in which a tooth is extracted
from one location and replanted in a different
location;

2. surgical repositioning of the tooth within the same
tooth socket; and

3. intentional replantation in which a tooth is ex-
tracted and, if it can be suitably treated, replanted
in the same location.

Tsukiboshi indicated that the tooth survival rate is 90%
and the success rate of autotransplantation teeth is 80%?

Several authors have reported fused teeth on the ante-
rior region showing 2 separated roots. In these cases,
treatment was usually performed by separating the fu-
sed teeth surgically and extraction of the supernume-
rary tooth as a routine procedure. One part of the fused
tooth was removed, then the crown of the remaining
tooth was restored. It was reported that the hemisec-
tioned tooth maintained vitality after postoperative
periods.1,G,n,12,14,19,24,31

In the second case presented here, due to the union
structure of a fused tooth up to the apex, extraction and
extraoral separation was considered a better alternative
than the separation of the fused tooth intraorally.

Figure 6. Preoperative periapical
radiograph ofthe teeth showing 2
separate roots and canals.

Figure 7. Palatinal view ofthe
fused teeth.
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Figure 8. (a) Postoperative photographs after 12
months. (b) Postoperative radiographs 12 months
after hemisection showing no periapical pathosis.

is commonly expected.34,35 We conclude that the high
rate of vitality after the extraoral hemisection procedure
is related to correct diagnosis of the tooth and also care-
ful consideration of acceptable timing for replantation.

A few case reports in the literature describe postoper-
ative complications such as hypersensitivity, irreversible
pulpitis, and external root resorption after fused teeth
separation.19,26,34,36 Particularly, replacement resorption
occurs after trauma in which there is significant peri-
odontalligament injury such as luxation or avulsion after
4 to 8 weeks.33,37 The cases discussed in this paper have
been monitored for development of any signs or symp-
toms of root resorption, periapical inflammatory disease,
and periodontal lesions. Postoperative complications or
periapical pathosis were not detected.

A prerequisite for endodontic treatment of anomalous
teeth is a careful examination of radiographs from various
angles. The unique morphology generates difficulties
when accessing the pulp canal systems, determining

9b

Figure 9. (a) Postoperative view ofthe patient's
final occlusion after 48 months. (b) Postoperative
radiographs 48 months after hemisection showing
no periapical pathosis.

working length(s), and managing large foramina during
the filling of the root canal. Some authors described very
complex internal anatomies and stressed the importance
of familiarity with the root canal morphology before
starting endodontic treatment. 13,38

In some of the cases presented in the literature, end-
odontic treatment had to be performed because the pulp
systems of both teeth were connected in a common pulp
chamber or because communication existed between
the 2 root canals. This treatment was followed only by
recontouring the crowns.14,39 The majority of such teeth
may be asymptomatic, and, for most cases, no endodon-
tic treatment is necessary. In teeth replanted within
3 hours, endodontic treatment is postponed until pulp
necrosis is evident.21 Therefore, our presented cases were
treated with hemisection; the remaining tooth's vitality
was maintained because of the evidence of the 2 inde-
pendent roots and canals. We watched closely for pulp
necrosis, but even after a long follow-up period there
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was no evidence for it. If there is any sign of necrosis,
such as inflammatory root resorption, endodontic treat-
ment should be started immediately.

Valesco et al. stated that intentional extirpation of the
pulps or pulpotomy in both roots must be performed
before hemisection to prevent sub sequent exposure of
the root canals and tissue necrosis. 1 In the cases presented
here, however, pulp vitality was still positive even after
the long-term follow-up period. In our second case, we
considered this method for treatment to provide better
separation and POL healing and to minimize the need
for dental intervention. This case showed excellent
functional and esthetic results even after a 4-year follow-
up period.

CONCLUSIONS
Tooth shape anomalies in general dental practice may be
rare, but the dentist should be aware of the nature of the
problems encountered and the specific treatment needs,
particularly concerning surgical separation, shaping, and
canal filling. The esthetic criterion is the determining fac-
tor when choosing therapy. Following careful clinical and
radiographical examination, extraoral hemisection and
immediate replantation may be another alternative in
cases where a permanent tooth is fused with a supernu-
merary tooth. This treatment method can be selected as a
treatment protocol based on a patient's special need.
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