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Fusion is defined as the union of two contiguous den-
tal germs occurring in any stage of odontogenesis.1 This 
union may develop at the crown level (enamel) or at the 
crown and root level (enamel and dentin).2 Nonetheless, 
the pulp chambers and the pulp canals are either unified 
or separated.1 This anatomic irregularity is commonly ob-
served in the primary dentition, particularly in the anteri-
or region of the mouth.3 It is usually seen in the maxillary 
arch, and rarely occurs in the posterior mandible.4 The 
etiology of fusion is still unclear; however, it has been 
suggested that the pressure or physical forces that provide 
close contact between two adjacent dental follicles may 
cause the follicles to fuse before calcification.5 The main 
periodontal problem in cases of fusion is the presence of 
deep fissures or grooves that extend subgingivally on the 
union between the teeth involved. These fissures may al-
low the accumulation of bacterial plaque, leading to den-

tal caries and periodontal diseases in this area.1 
Due to recurrent periodontal problems, the jaws may 

exhibit cysts, such as paradental cysts. This type of cyst 
has been described as an inflammatory cyst that develops 
on the cervical margin of a vital tooth due to an inflam-
matory process in the periodontal pocket.6 The etiology 
of these cysts has been proposed to involve the inflamma-
tory proliferation of the epithelial cell rests of Malassez 
or reduced enamel epithelium.5 

An unusual morphological variation of the mandible 
is the retromolar canal, which permits the passage of the 
vascular and nerve bundles of the pulp and periodontium 
of mandibular molar teeth.7 This canal branches off from 
the mandibular canal behind the last molar tooth and pass-
es through the retromolar fossa via the retromolar fora- 
men.8 However, the content of retromolar canals has not 
been conclusively established.7 The lack of information 
on this subject may be related to complications involving 
local anesthesia9 and surgical nerve damage during third 
molar surgery in the retromolar region.8 

Panoramic radiography plays a fundamental role in pro-
viding data on the oral and maxillofacial region.10 Never-
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theless, panoramic radiographs and other two-dimensio- 
nal radiographs fail to show the buccolingual aspect and 
cross-sectional slices, which are important for presurgical 
assessments.11 Cone-beam computed tomography (CBCT) 
provides high-contrast three-dimensional images of maxil-
lofacial structures that help to identify the definitive diag- 
nosis and develop a treatment plan based on images in all 
specialties within dentistry.12

The aim of the present report was to describe the use of 
CBCT to visualize the fusion of the mandibular third mo-
lar and a supernumerary tooth in relation to a paradental 
cyst and in the presence of a retromolar canal in the same 
region. 

 

case Report 
A 27-year-old male patient with an unremarkable medi- 

cal history was referred to the Department of Oral and 
Maxillofacial Radiology with a complaint of pain in the 
region of the lower right molar teeth. 

An intraoral examination revealed irregular morphol-
ogy of the mandibular permanent third molar. This mor-
phology suggested the presence of the union of an extra 
cusp on the lingual aspect of a wisdom tooth. This union 
led to the development of a groove formation that caused 
periodontal problems. The gingiva around the right man-
dibular third molar appeared to be reddish in color, with 
loss of stippling and an inflamed appearance (Fig. 1A). 

A panoramic radiograph indicated the fusion of a super-

numerary tooth with the permanent third molar and the 
presence of a dilated follicular space associated with this 
abnormal formation. This irregular enlargement exhibited 
a sharply delineated area of radiolucency around the fused 
supernumerary tooth (Fig. 1B). However, the panoramic 
radiograph was not sufficient to visualize this dental for-
mation and its surrounding tissues because it only provid-
ed information in the mesiodistal plane. With the consent 
of the patient, a CBCT image was taken to observe the 
abovementioned teeth, the periradicular lesion, and the 
relationship thereof with the peripheral structures. 

The CBCT scans of the right side of the mandible in all 
orthogonal planes showed a fused supernumerary molar 
on the lingual aspect of the third molar (Fig. 2). Around 
the periradicular region of these malformed teeth, a cys-
tic lesion was identified in the axial, coronal, and sagittal 
planes (Figs. 2A-D). Additionally, an axial section re-
vealed perforations of this cystic lesion on the buccal and 
lingual borders of the compact bone (Fig. 2E). Further-
more, the presence of a retromolar canal was incidentally 
identified on a sagittal CBCT image (Fig. 2F). 

A treatment plan was developed, including the ex-
traction of the fused teeth and the cystic lesion. The fused 
teeth were extracted with an inferior alveolar nerve block 

(Fig. 3); subsequently, the cystic lesion was curetted and 
sent to the Department of Pathology for a definitive diag-
nosis. Based on pathological and histological examina-
tions, it was identified as a paradental cyst (Fig. 4). 

 

Fig. 1. A. An intraoral examination shows an extra cusp on the lingual aspect of the third molar tooth and inflamed gingiva around the 
abnormal tooth formation. B. A cropped panoramic radiograph exhibits an extra tooth in close association with the mandibular third molar 
and a sharply delineated radiolucent lesion around the apical area in relation to the same molar.
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discussion 

Fusion is a developmental dental anomaly caused by 
the union of two normal dental germs or the germ of a 
supernumerary tooth with that of a normal tooth.13 The 
incidence of fusion is similar in males and females,14 and 
it is more frequently observed in the deciduous dentition, 
especially in the anterior region of the jaws. However, 
supernumerary paramolars are rare abnormalities of the 
maxillofacial structures that are more common in the 
maxilla than in the mandible.15 Therefore, fusion of the 
molars or the involvement of a mandibular paramolar, as 
in the present case, is uncommon.3

The affected teeth are unaesthetic due to their abnormal 
morphology.1 This malformation is also related to com-
plex tooth morphology and pulpal anatomy, and the tooth 
position can additionally cause difficulty in rubber dam 
placement.4 For these reasons, surgical therapy may be 
preferable to endodontic treatment in most cases.1,4 Fused 
teeth may also have deep fissures or grooves that may 
lead to caries and periodontal diseases, such as pericoro-

nitis and paradental cysts.16,17

Paradental cysts were first described as an ‘‘inflamma-
tory collateral cyst’’ by Main.18 The pathogenesis of in-

Fig. 2. Cone-beam tomographic images of the right mandibular third molar region demonstrate the fusion of a supernumerary molar on the 
lingual aspect of the third molar on the axial (A and B), coronal (C), and sagittal (D) planes. B-D. A cystic lesion can be identified around 
the fused teeth (arrows). E. The axial image shows the lesion in relation to the fused teeth. F. The retromolar canal is observed behind the 
fused teeth in the sagittal view (arrow).
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Fig. 3. The extracted fused teeth. A. Superior aspect of the fused 
teeth. B. Buccal aspect. C. Lingual aspect. D. inferior aspect.
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flammatory paradental cysts remains unclear. However, it 
has been suggested by Craig19 that chronic inflammation 
in the superficial part of the periodontium of an erupting 
tooth stimulates the odontogenic epithelium in the region 
to proliferate. The differential diagnosis includes radic-
ular cysts, lateral periodontal cysts, dental follicles, and 
dentigerous cysts.20 The frequency of such lesions has 
been reported to range from 3% to 5%.21 The occurrence 
of a paradental cyst along with a supernumerary tooth, 
as in our case, is extremely rare. Moreover, we were not 
able to find any previous reports describing the presence 
of a retromolar canal together with a paradental cyst with 
fused teeth, as was observed in our case. 

The retromolar canal is a rare anatomic variation found 
in the retromolar triangle, a small triangular region poste-
rior to the third molar tooth in the mandible.22 The neuro-
vascular content of the retromolar canal is very important 
for surgical procedures involving the retromolar area.7 
Knowledge of this anatomical variation may prevent 
complications in anesthesia and surgical procedures in 
this area and serve as an anatomical landmark for ethnic 
identification.8 

Ossenberg23 stated that the retromolar canal is an an-
atomic variant that normally arises from the mandibular 
canal behind the third molar and travels anterosuperiorly 
to the retromolar foramen, which is located in the retro-
molar fossa. Carter and Keen24 demonstrated that a neural 
branch to the mandibular molars arises from the inferior 
alveolar nerve or from the retromolar branch that travels 
through the retromolar canal. However, Jablonski et al.25 

have shown an aberrant buccal nerve originating from the 

inferior alveolar nerve within the ramus of the mandible, 
traversing through the retromolar canal, emerging through 
the retromolar foramen, and then passing forward and up-
ward to penetrate the buccinator muscle. 

The incidence of retromolar canals has been found to 
range from 6.1% to 72% in CBCT studies among differ-
ent populations.7,23,26-28 Naitoh et al.29 investigated the ret-
romolar canal as a subtype of the bifid mandibular canal 
using clinical CBCT images (voxel size, 0.155 mm) and 
observed the retromolar canal at a frequency of 25.4% 
per mandible and 13.5% per side. Patil et al.30 found an 
incidence of 65%, which was higher than the incidence 
rates reported in previous CBCT studies.8,31,32 Von Arx et 
al.8 studied 121 sides in 100 patients (100 unilateral and 
21 bilateral cases). A total of 31 retromolar canals were 
identified with CBCT (25.6%). Only seven of these ca-
nals were also seen on the corresponding panoramic ra-
diographs. Therefore, retromolar canals are more visible 
in CBCT images than in panoramic radiographs. Patil et 
al.30 reported no differences in the occurrence of retromo-
lar canals according to sex and the side of the mandible. 

CBCT technology has made a substantial impact on 
maxillofacial imaging and has been used in several areas 
of dentistry because it shows three-dimensional images of 
dental structures in addition to providing clear structural 
images with high resolution.12 It has enabled the better vi-
sualization of the morphology of malformations and ana-
tomic structures.29 Recently, CBCT helped us to detect the 
presence of a retromolar canal and a paradental cyst with 
fused teeth. When three-dimensional images are required 
for diagnosis or treatment planning, two-dimensional con-

Fig. 4. A. A photomicrograph shows the cystic lining with mixed dense inflammatory infiltrate (hematoxylin and eosin stain, 40 × ). B. 
200 ×  magnification.
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ventional radiographs may be unsatisfactory. Moreover, 
in comparison with conventional computed tomography, 
CBCT has the advantage of lower radiation exposure.33 

Additionally, CBCT is more useful in the accurate iden-
tification of anatomical variations.34 Additionally, CBCT 
machines are convenient for routine investigations in the 
dental office. 

In conclusion, fusion of the teeth is rarely seen in the 
mandibular molars, and to the best of our knowledge, this 
case report is the first in the literature to describe fusion 
between a mandibular third molar and a paramolar associ-
ated with a paradental cyst and the presence of a retromo-
lar canal. An accurate assessment of these morphological 
and pathological formations was carried out using CBCT. 
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