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Abstract: Gemination or fusion is a rare occurrence in the mandibular posterior teeth. The aim of this article is to 
describe the problems encountered and the strategy employed in treating such cases. A 34 years old patient came 
with the complaint of spontaneous and radiating pain in the right mandibular posterior region. The tooth in con-
cern was an anomalous ‘double’ second mandibular molar diagnosed as having necrotic pulp with chronic apical 
abscess of endodontic origin. The present case emphasizes the importance of identifying anatomical anomalies 
during treatment of fused teeth with supernumerary tooth, and the need for the use of advanced imaging modalities 
like CBCT which is a critical aid in the diagnosis of such cases. Fused teeth can be managed quite efficiently by an 
overall combined treatment including both endodontic and periodontal therapy.
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Introduction

Fusion of teeth is a developmental anomaly, 
which stem from the union of two teeth  
originating both in primary and the permanent 
dentition [1]. They are not considered to be 
common, and have a frequency of occurrence 
ranging between 0.3% and 3.8% in the general 
population [2]. These teeth are identified main-
ly due to their unique position and form in the 
dental arch. According to their position, they 
are termed as distomolar, mesiodens, paramo-
lars and mesiomolars [3]. They can be joined by 
enamel, dentine, and their pulp and the canals 
may either be connected or be apart based on 
the stage of development when the fusion 
occurred. The epithelial and mesenchymal 
germ layers are involved in this process, culmi-
nating in irregular tooth morphology [4]. The 
degree of fusion depends on the stage of tooth 
development, with the union of dentin being 
the main criterion [5]. Fused teeth are found 
predominantly in the anterior region, and the 
incisors of the deciduous dentition are the 
most frequently affected [6]. The union of two 

discrete tooth germs results in fusion, leading 
to the formation of a single tooth and these 
teeth are joined by the dental hard tissue but 
show separate pulp cavities [7]. Supernumerary 
tooth are a developmental anomaly and are 
defined as those tooth/teeth in addition to the 
normal series of deciduous or permanent denti-
tion. Supernumerary tooth can be found in any 
part of the jaws, although its incidence is high-
est in the maxillary incisor. Supernumerary 
tooth can also be occasionally found fused to a 
normal tooth [8]. Fused teeth have an unknown 
etiology but the pressure or physical forces pro-
ducing close contact between two developing 
teeth have a considerable influence in its for-
mation and have been reported as one possible 
cause [9]. Other contributing factors could 
include hereditary and racial differences [10].

A common differential diagnosis for fusion is 
gemination but the latter causes crowding while 
fusion causes ectopic eruption more commonly 
[11]. Mader’s “two tooth” rule is a popular way 
of identifying the difference between fusion 
and gemination [12].
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Fusion of permanent and supernumerary teeth 
usually occurs in the anterior region of the 
Maxilla. However, fusions involving molars are 
rarely reported. The purpose of this article is to 
report endodontic management and the peri-
odontal therapy of a Mandibular second molar 
that appeared to have been fused with a super-
numerary tooth and the importance of use of 
CBCT as a valuable diagnostic aid in the treat-
ment of such complex cases.

Report of case

Clinical information

A 34-year-old female patient presented to the 
Department of Conservative Dentistry and 
Endodontics with a chief complaint of sponta-
neous and radiating pain in the right mandibu-
lar posterior region. The patient gave a history 
of pain for duration of one year and was incr- 
eased in intensity to cold and hot stimulation.

Upon clinical intraoral examination (Figure 1A), 
three extra cusps were detected on the buccal 
aspect of the right mandibular second molar, 
and a carious lesion was noticed in the centre 
of the middle and distal abnormal cusps. 
Instrument probing caused pain, and obvious 
pain was elicited to hot and cold temperature 
testing. Percussing created an increase in the 
intensity of pain and mobility of the tooth was 
within physiologically normal limits. Periodontal 
probing showed 4 mm depth subgingivally in 
the disto-buccal aspect. The left mandibular 
second molar appeared to be normal in shape 
(Figure 1B).

Radiographic evaluation was unclear for 47 
root canal morphology (Figure 1C). The CBCT 
images revealed a connection between the root 
canal of the mesial abnormal cusp and 47 
mesiobuccal root (Figure 2).

Figure 1. A, B. Pre-operative photograph: Intraoral clinical occlusal view. C. Pre-operative periapical radiograph: the 
right mandibular second molar.

Figure 2. CBCT Images of the right mandibular second molar. A. Three dimensional reconstruction of the coronal 
position. B. Three dimensional reconstruction of the horizontal position. C. Three dimensional reconstruction of the 
tooth.
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Treatment plan

Treatment was planned after exhaustive com-
munication with the patient. It was proposed to 
start initially with root canal treatment and con-
tinue with periodontal therapy. The treatment 
was planned in consensus with the patient 
after taking a written informed consent.

Therapeutic process 

The pulp was exposed after administering local 
anesthesia. The canal orifices identified were 
mesiobuccal (MB), mesiolingual (ML), distal (D), 
mesial (M) of the abnormal cusps, but the mid-
dle cusp was not identified. MB was found to 
have a three dimensional bending (Figure 3A). 
The pulpal tissue was excavated. When the 
pulp was irrigated, the communication between 
the MB and the mesial abnormal cusp was con-
firmed, and CBCT also confirmed the same evi-
dence. The canals of the tooth were prepared 
using hand files and M two nickel-titanium alloy 
file, and were enlarged to the size of a No. 20 
file. The working lengths of MB, ML, D, were 15, 
18.5, and 19 mm, and the mesial and distal 
buccal abnormal cusp lengths were 15 and 19 
mm, respectively (Figure 3B, 3C). The tooth 

follow-up, the treatment appeared to be suc-
cessful and the patient’s oral health was 
restored. 

Discussion

Dental fusion is a morphological dental anoma-
ly, characterized most commonly by the app- 
earance of a clinically apparent wide tooth. 
Although a considerable number of cases have 
been reported in the literature, differential 
diagnosis of this condition usually lands up in 
confusion between fusion and gemination. A 
combination of careful case history recording 
and a thorough clinical and radiographic evalu-
ation usually provides the necessary informa-
tion for the appropriate diagnosis of such 
unusual cases. Fused teeth have distinct clini-
cal symptoms and are more prevalent in prima-
ry dentition (0.5%) than in permanent dentition 
(0.1%). The occurrence of fusion in permanent 
posterior teeth is rare [13]. Fusion usually 
involves the incisors and canines. [14-17]. 
Fused teeth normally appear quite unaesthetic 
owing to their unusual and irregular tooth mor-
phology. These abnormal teeth have a high 
affinity to dental caries, periodontal problems, 
and spacing between teeth can also be an 

Figure 3. A. Three-dimensional bending of the instrument for the preparation of the mesiobuccal root. B. Operative 
photograph: Occlusal view. C. Working length determination.

Figure 4. Postoperative photograph: A. Immediate postoperative radiograph. B. 
Clinical image of restored 46, 47.

was then subjected to a 
temporary filling.

The patient returned to the 
dental clinic for her second 
visit after 1 week and the 
tooth was asymptomatic. 
The canals were obturated 
and after completion of 
root canal treatment, the 
crown was restored with 
composite resins, with min-
imal occlusal correction 
(Figure 4). After 1-month 
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issue that needs to be addressed in such cases 
[18]. 

Fusion is usually the cause of reduced number 
of teeth in the dentition and this important  
fact helps to differentiate it from gemination. 
However, there can be exceptions, like the pre- 
sent case, where the fusion is seen to be oc- 
curring between a supernumerary tooth and a 
normal tooth. Radiographic examinations are 
vital for the diagnosis of such complex cases. 
Among the various radiological techniques, 
conventional intraoral periapical views have a 
limited use in diagnosis since they usually 
cause superimposition of 2-dimensional imag-
es of a 3-dimensional object. Although the con-
ventional multidetector computed tomography 
(CT) imaging was introduced to dental practice 
in the early 1990s [19], it is more recently that 
a new diagnostic imaging modality, CBCT, start-
ed to be used in dentistry as a preferred mode 
of radiological investigation due to its low radia-
tion dose and effective maxillofacial imaging. 
Matherne et al. reported that CBCT imaging is 
highly effective in identifying the root canal sys-
tems and morphology of teeth [20]. In our case, 
CBCT revealed pulp canals that were separated 
and crowns that were joined at the level of  
dentin. Hence, with the available data that  
were clinically recorded, we diagnosed this as a 
case of fusion. According to Song et al., teeth 
affected with gemination have a single pulp 
canal and root, whereas fused teeth have se- 
parate pulp canals with combined dentin [21]. 

Presence of fused teeth in the posterior per- 
manent dentition is a rare condition, but never-
theless, they are dental anomalies of very high 
significance and can affect any tooth in the 
mouth. Fusion of teeth needs to be properly 
identified and a thorough radiographic exami-
nation is an absolute pre-requisite prior to ther-
apy for a successful result. Many theories have 
been proposed for the etiology of fusion. These 
theories consider genetic factors, developmen-
tal and environmental factors, traumatic or 
inflammatory causes [22].

In this specific case, the anomalous tooth was 
visualized clinically and radiographically. 3D 
CBCT was used to confirm the diagnosis and to 
aid in its management. The treatment was 
problematic, owing to the diagnosis: Distal (D) 
and Mesial (M) of the extra cusps orifices could 
be identified but not the middle cusp. The com-
munication between the MB and the mesial 

abnormal cusp was confirmed, with same work-
ing lengths, i.e. 15 mm. 47 MB was found to 
have a three dimensional bending.

In endodontic management, periapical radio-
graphs are mandatory for diagnosis, treatment, 
and follow-up, but the conventional intraoral 
periapical views provide only a two-dimensional 
view of the object. CBCT was suggested for the 
complex bizarre anatomy of the root canals for 
its useful diagnostic value with three-dimen-
sional imaging, as this technology can provide 
an excellent visualization of the fused teeth, 
and the shape and number of the root canal 
system. Also, it provides the clinician with guid-
ance for diagnosis and presence of any tooth 
damage and is a highly useful aid for a success-
ful endodontic treatment. Patience and utmost 
care is necessary for these types of proce-
dures, and progress should be measured in 
steps, rather than in haste. The preparation of 
the root canals must be in proper shape, to 
avoid complications such as instrument sepa-
ration and perforation. 

Bicuspidization could be considered as one of 
treatment option for teeth fusion. Previously 
reported treatment options include bicuspidiza-
tion upon completion of endodontic treatment 
for the fused tooth, orthodontic treatment for 
alignment, and extraction of the unwanted part 
[23, 24]. Due to the abnormal size and shape of 
crown and root as well as misalignment, both 
endodontic and esthetic issues should be 
addressed. This usually requires a multidi- 
sciplinary approach to the treatment [25-27]. 

In summary, a successful endodontic manage-
ment of a fused mandibular second molar with 
a supernumerary tooth that has a bizarre  
anatomy needs deliberation at every step. The 
clinician should be cautious of every detail of 
the tooth morphology in order to improve the 
success rate. A multispecialty approach with 
dentists of various specialties teaming up for 
better treatment outcomes can result in a  
successful culmination of a complicated treat-
ment plan.
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