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Abstract
Fusion between a tooth and a supernumerary one that involves the union of two distinct tooth germs into a sin-
gle with an enlarged dental structure. This case reports the endodontic treatment of a fusion involving a third 
molar and a supernumerary tooth (distomolar) in the left mandibular region of a 46-year-old female. This con-
dition presented significant diagnostic and clinical challenges due to its atypical crown anatomy, two distinct 
pulp chambers, and morphological complexities that complicate traditional access and preparation. The diag-
nosis relied on comprehensive clinical examination and conventional radiographic analysis and the cone beam 
computed tomography, emphasizing the clinician’s skill in interpreting subtle findings. Non-surgical endodon-
tic therapy was planned, executed in two sessions, with the use of the Logic 2 (25.05) nickel-titanium rotary 
instruments and an extensive irrigation protocol using 5.25% sodium hypochlorite and 17% EDTA under active 
ultrasonic agitation. A key element of success was the consistent use of an operating microscope (20x mag-
nification), which was instrumental in refining access, navigating complex anatomy, and ultimately confirming 
the presence of five distinct root canals. Tri-dimensional canal sealing was achieved with Tagger’s Hybrid tech-
nique. This meticulous approach resulted in the functional maintenance of the tooth for over five years, showing 
that despite rare and complex morphological variations, advanced technological aids and thorough clinical 
expertise are paramount for achieving successful, long-term outcomes in endodontic treatment.
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Резюме
Сращение зуба с сверхкомплектным зубом представляет собой объединение двух отдельных за-
чатков в единый, увеличенный зубной орган. В данном случае описан эндодонтический метод лече-
ния сращения третьего моляра с сверхкомплектным зубом (дистомоляром) в левой нижней челюсти 
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у 46-летней женщины. Эта патология создала значительные диагностические и клинические трудно-
сти из-за атипичной анатомии коронки, наличия двух отдельных пульпарных камер и морфологиче-
ских особенностей, усложняющих традиционный доступ и подготовку. Диагностика основывалась на 
комплексном клиническом осмотре, конвенциональной рентгенографии и конусно-лучевой компью-
терной томографии (CBCT), что потребовало высокой квалификации врача в интерпретации тонких 
признаков. Планировалась несхирургическая эндодонтическая терапия, выполненная в два этапа 
с использованием никель-титановых вращающихся инструментов Logic 2 (25.05) и обширного прото-
кола орошения 5,25% гипохлоритом натрия и 17% ЭДТА под активным ультразвуковым воздействием. 
Ключевым элементом успеха стало постоянное использование операционного микроскопа (увеличе-
ние ×20), что позволило уточнить доступ, навигацию по сложной анатомии и подтвердить наличие пяти 
отдельных корневых каналов. Трехмерное пломбирование каналов было выполнено по гибридной тех-
нике Тэггера. Такой тщательный подход обеспечил функциональное сохранение зуба более пяти лет, 
демонстрируя, что при редких и сложных морфологических вариациях современные технологические 
средства и высокая клиническая квалификация являются решающими для достижения успешных дол-
госрочных результатов эндодонтического лечения.
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INTRODUCTION
The success of endodontic therapy is directly related 

to a thorough understanding of dental anatomy and the 
proper execution of chemical-mechanical preparation, 
both of which are essential for achieving effective treat-
ment [1; 2]. Geminated and fused teeth pose significant 
challenges for endodontists due to their anatomical 
variations and morphological complexities, which hin-
der access, preparation, and obturation of root canals. 
These conditions, although rare, have important clini-
cal implications and demand a careful and detailed ap-
proach to ensure a favorable prognosis [1–4].

Fusion and gemination anomalies develop during the 
morphodifferentiation of odontogenesis, and their etiolo-
gy remains unclear. Studies suggest that both hereditary 
and local factors may act as triggering agents [1; 3; 5]. 
Fusion is defined as the union of two distinct dental 
germs into a single tooth, resulting in a lower total tooth 
count in the arch, except in cases of fusion with supernu-
merary teeth. Conversely, gemination occurs as a partial 
or incomplete division of a single germ, typically forming 
an enlarged tooth with a bifid crown and shared canals 
or roots, without affecting the total tooth count in the 
arch [3].

Differentiating between fusion and gemination can 
be challenging, especially when fusion occurs between 
a normal tooth and a supernumerary tooth, since the to-
tal tooth count in the arch remains unchanged. In such 
cases, the use of radiographic exams to analyze root 
morphology, pulpal chamber, and root canals is essen-
tial for an accurate diagnosis [6; 7]. Studies report that 
these conditions are more commonly found in decidu-
ous teeth of the anterior region, with posterior and per-
manent teeth being affected much more rarely [1; 4].

These anomalies can lead to clinical consequen- 
ces, including plaque accumulation in irregular areas, 
increased risk of caries, pathological resorption, and 

even occlusal issues, often resulting in severe dental 
crowding [8]. Thus, early diagnosis plays a critical role 
in prevention and treatment planning [2; 4; 5].

Finally, it is essential to emphasize that the opera- 
ting microscope is a valuable tool for diagnosing and 
managing challenging cases like this, providing a de-
tailed view and aiding in the identification of complex 
anatomical structures. The literature strengthens the 
importance of interdisciplinary management to mini-
mize complications and deliver effective clinical out-
comes for patients with dental anomalies of this mag-
nitude [2; 4; 5].

Thus, the aim of the present case is to report the 
endodontic treatment of a fusion involving a third molar 
and a supernumerary tooth (distomolar), located in the 
left mandibular region, wherein all available endodon-
tic resources were employed for achieve the successful 
treatment, restoring the tooth’s health and function, and 
thereby contributing to the patient’s quality of life. 

CASE REPORT
A 46-year-old female patient visited the dental of-

fice for evaluation after consulting with three other 
professionals, complaining of pain and difficulty che- 
wing on the left side of her dental arch. The patient re-
ported that both complaints were associated with leak-
age in amalgam restorations caused by carious lesions 
in tooth 38. Clinical examination revealed an atypical 
crown anatomy in the affected tooth, characterized by 
an additional central groove extending from the cemen-
toenamel junction on the buccal surface, crossing the 
entire crown, and reaching the lingual surface. This fea-
ture gave the tooth the appearance of a distinct second 
crown (Fig. 1, A).

Cold sensitivity tests using refrigerant gas (Endo-
Ice, Maringá, Brazil) and horizontal and vertical percus-
sion tests were performed. Based on the results, necro-
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sis in the affected tooth was confirmed. Radiographic 
analysis showed the presence of three wide root canals 
and two distinct pulp chambers, each corresponding to 
separate portions of the divided crown, highlighting the 
anatomical complexity of the case (Fig. 1, B). 

Given the suspicion of a dental anomaly involving 
fusion, it was hypothesized that the anatomical division 
observed in tooth 38 may be associated with alterations 
during odontogenic development. After completing the 
clinical and radiographic evaluations, a diagnosis was 
made of fusion between a permanent tooth and a super-
numerary tooth. Considering the patient’s desire to pre-
serve the tooth and its satisfactory clinical conditions, 
a conservative treatment plan was proposed, including 
non-surgical endodontic therapy, aided by operative 
microscopy, rotary instrumentation, thermoplastic gut-
ta-percha obturation, restorative reconstruction, and 
periodical follow-ups. The two-session treatment plan 
was designed for greater efficacy and control. 

First Session: Local anesthesia was administered 
with 4% articaine with 1:100,000 epinephrine (DFL, Rio 
de Janeiro, Brazil), followed by surgical access. Initially, 
all carious tissue was removed using a #4 spherical bur 
(Dentsply, Petrópolis, Brazil) at low speed. The pulp 
chamber was accessed with a 1557 bur (FKG Dentaire, 
La-Chaux-de-Fonds, Switzerland). During the proce-
dure, a crown-lengthening surgery was required on the 
buccal and distal surfaces, with the buccal wall recon-
struction with Z350 composite resin (3M, Sumaré, SP, 
Brazil). The tooth was then isolated, and access was 
refined using an operating microscope with 20x magni-
fication (Aliance, São Paulo, SP, Brazil), an Endo-Z bur 
(Angelus, Londrina, PR, Brazil), and E2D ultrasonic tips 

(Helse, São Paulo, SP, Brazil). The patient was instruc- 
ted to return in 15 days for the completion of treatment. 

Second Session: Instrumentation of the root canals 
was performed using the crown-down technique with 
nickel-titanium Logic 25.05 rotary instruments (Easy-
Bassi, Belo Horizonte, Brazil). The irrigation protocol 
involved active ultrasonic agitation using EasyClean 
files (Easy-Bassi, Belo Horizonte, MG, Brazil) with the 
following sequence: three cycles of 5.25% sodium 
hypochlorite (NaOCl) activation for 20 seconds each, 
followed by three cycles of 17% EDTA activation for 
20 seconds, and concluding with three additional cy-
cles of NaOCl activation, totaling 120 mL of NaOCl and 
20  mL of EDTA. Throughout the procedure, the root 
canal system was continuously assessed under the 
operating microscope, ensuring precision and safety 
(Fig. 2, A). 

The anatomy, including the presence of five root ca-
nals, was confirmed through digital radiography, follo- 
wed by the adaptation of gutta-percha cones (Fig. 2, B).  
Subsequently, the canal system was obturated using 
the thermoplastic gutta-percha hybrid technique by 
Tagger (Fig. 2, C). The tooth was temporarily sealed with 
glass ionomer cement (FGM, Joinville, SC, Brazil), and 
the completion of the endodontic treatment was docu-
mented with a final radiograph (Fig. 2, D).

The patient was informed of the importance of pe- 
riodic dental checkups to monitor the case and prevent 
future complications, potentially involving an interdisci-
plinary approach when necessary. The unique anatomy 
of the affected tooth underscores the importance of 
clinical and technological expertise to handle uncom-
mon yet clinically challenging cases.

 
	 A	 B
Fig. 1. Third molar and a supernumerary tooth (distomolar): A – clinical image; B – periapical radiograph
Рис. 1. Третий моляр с сверхкомплектным зубом (дистомоляром): А – клиническое изображение;  
В – прицельная рентгенограмма
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	 A	 B	 C	 D
Fig. 2. Treatment stages: A – image of the interior of the pulp chamber using the operating microscope;  
B – cone fitting test showing the 5 root canals on the digital radiograph; C – thermoplastic obturation  
of the fused tooth; D – Final radiograph of the endodontic treatment
Рис. 2. Этапы лечения: А – изображение внутренней части пульповой камеры, полученное с помощью 
операционного микроскопа; B – тест на соответствие конуса, показывающий 5 корневых каналов 
на цифровом рентгеновском снимке; C – термопластическая обтурация сросшегося зуба;  
D – заключительный рентгеновский снимок эндодонтического лечения

DISCUSSION
Dental developmental anomalies are multifaceted 

conditions resulting from complex interactions between 
hereditary factors and local influences during odon-
togenesis. These morphological variations, such as fu-
sion and gemination, can occur in both primary and per-
manent dentition and are classified based on their stage 
of formation. Fusion, for instance, is characterized by the 
union of two contiguous tooth germs and may be catego-
rized as complete, involving both the root and the crown, 
or incomplete, restricted to the crown only [2; 3; 5; 9; 10]. 
The diverse presentation of these anomalies requires in-
depth understanding for accurate diagnosis and appro-
priate treatment planning, as their exact etiology remains 
unclear, with evidence pointing to a combination of ge-
netic and environmental factors [1; 8].

The clinical differentiation between fusion and gemi-
nation, although these are distinct anomalies, often 
presents a challenge, particularly when fusion occurs 
between a permanent tooth and a supernumerary tooth 
since the normal tooth count in the arch remains unal-
tered. While gemination typically displays two crowns 
joined by a common root, dental fusion tends to present 
an enlarged crown, which may have one or two roots 
and distinct pulp chambers [2; 3; 5].

The presented case report describes a fusion be-
tween a third molar and a supernumerary tooth (disto-
molar), that validates the diagnostic difficulties high-
lighted in the literature. A detailed clinical evaluation, 
complemented by thorough imaging exams, was crucial 
for accurately differentiating these two anomalies and 
achieving a conclusive diagnosis [6; 7]. For this reason, 
radiographic analysis focusing on aspects such as the 
number and morphology of roots, the pulp chamber, 
and pulp horns becomes a fundamental pillar for diag-
nostic confirmation [1].

Failure to identify and delays in treating these anoma-
lies can lead to severe complications in dental develop-
ment, including plaque accumulation due to irregular 
morphology, a predisposition to carious lesions, and oc-

clusal alterations that result in dental crowding [1; 8]. The 
atypical morphology of these conditions creates niches 
that are difficult to access for oral hygiene, making the 
patient more vulnerable to inflammatory and infectious 
processes. In this context, cone-beam computed to-
mography (CBCT) emerges as a highly valuable diagnos-
tic tool, providing detailed three-dimensional information 
that cannot be obtained with conventional radiography 
and is essential for precise treatment planning [2; 4; 5; 9]. 
However, in the reported case, the patient’s financial 
constraints precluded the use of CBCT, and the diagnosis 
was established through conventional clinical and radio-
graphic exams, highlighting the importance of the clini-
cian’s skill in interpreting less advanced findings. 

The occurrence of fusion in molars is particularly 
rare, affecting between 0.5% and 1% of the general 
population and, even more specifically, only 0.05% to 
0.2% of permanent teeth [11]. Such anomalous teeth 
may compromise esthetics, masticatory function, and 
lead to orthodontic and periodontal issues, emphasi- 
zing the relevance of this case report to the dental li- 
terature, as cases involving third molars fused with su-
pernumerary teeth are even more unique. Endodontic 
management of teeth with morphological anomalies is 
inherently challenging, as their anatomical complexi-
ties can hinder access, proper chemical-mechanical 
preparation, and complete obturation of the root canal 
system [2; 4; 5; 12]. The variation in the number of ca-
nals, their atypical configurations, and the presence of 
isthmuses and branches demand refined techniques 
and the use of technologies that aid in visualization and 
instrumentation. However, efficient cleaning of the root 
canal system is directly proportional to the predictability 
and long-term success of the treatment. 

The successful outcome in this challenging reported 
case of fusion underscores the integration of advanced 
technologies, particularly the operating microscope, 
proved instrumental from initial access refinement to the 
confirmation of five distinct root canals, a number often 
difficult to discern with conventional methods [2; 4; 5]. 
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This enhanced visualization facilitated precise chemi-
cal-mechanical preparation using nickel-titanium rotary 
instruments via the Logic 2 25.05 crown-down tech-
nique, paramount for thorough debridement in atypical 
canal systems [1].

Furthermore, the robust irrigation protocol, featuring 
active ultrasonic agitation with 5.25% NaOCl and 17% 
EDTA, ensured comprehensive disinfection of the intri-
cately shaped root canal system, mitigating risks associ-
ated with residual microbial load [12]. The thermoplastic 
gutta-percha hybrid technique by Tagger then provided 
dense, three-dimensional obturation, crucial for long-
term sealing in aberrant anatomies. This comprehensive 
approach, combining high-magnification optics with so-
phisticated instrumentation and disinfection strategies, 
directly contributed to the tooth’s functional mainte-
nance over five years, validating its efficacy in preserving 
teeth with rare morphological alterations [5] (Fig. 3). 

CONCLUSION
This case report highlights the complexity of endo-

dontic treatment in a rare case of fusion involving a third 
molar and a supernumerary tooth. It is concluded that 
the management of morphologically complex dental 
anomalies requires careful planning and the use of ad-
vanced technology. Such approaches are essential to 
ensure clinical success and the long-term functional 
maintenance of the tooth.
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