Role of CBCT in evaluation of paradental cyst related to fusion of  a mandibular third molar with a paramolar and presence of retromolar canal: A rare case report
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Abstract

Fusion is an abnormality of tooth development defined as the union of two developing dental germs resulting in a single large dental structure. This irregular tooth morphology presents a high predisposition to dental caries and periodontal diseases. As a result of recurring inflammatory periodontal process such as periodontal pocket, pericoronitis and paradental cysts may develop. A rare mandibular anatomic variation is retromolar canal which is very significant for surgical procedures. Fusion of a paramolar and mandibular third molar associated with paradental cyst and also presence of retromolar canal occurring together is rare and the aim of the present study to evaluate all of them by cone-beam computed tomography.
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Introduction

Fusion may identify as the union of two contiguous dental germs which occurs in any stage of the odontogenesis [1]. This union may develop at the crown level (enamel) or at the crown and root level (enamel and dentin) [2].  Though, the pulp chambers and the pulp canals are either unified or separated [1]. This anatomic irregularity is commonly observed in the primary dentition, particularly in the anterior region of the mouth [3] and usually seen in the maxillary arch and rarely include the mandibular posteriors [4]. The etiology of fusion is still unclear; however, it has been suggested that the pressure or physical forces induce to provide the close contact between two adjacent dental follicles and to cause a fusion of follicles before calcification [5]. The main periodontal problem in fusion cases is the presence of deep fissures or grooves which extend subgingivally on the union between the teeth involved. These fissures may favor the bacterial plaque accumulation leading to dental caries and periodontal diseases in this area [1].

Because of the recurrent periodontal problems, some kind of cysts may occur on the jaws, for instance paradental cysts. So this cyst described as an inflammatory cyst which develops on the cervical margin of a vital tooth, as a consequence of an inflammatory process in the periodontal pocket [6]. The etiology of this cyst is estimated that the inflammatory proliferation of epithelial rests of malassez or the reduced enamel epithelium [5].

An unusual morphological variation of the mandible is retromolar canal (RC) which permits the passage of 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 passes through the retromolar fossa by the retromolar foramen (RF) [8]. Although, all of these knowledges, the content of RC is not known, clearly [7]. The lack of information on this subject may related to complications in the local anesthesia [9] and surgical nerve damage during third molar surgery in the retromolar region [8].

Providing primary and significant data on the oral and maxillofacial region, orthopantomograph (OPG) is irrevocable [10]. Nevertheless, OPG and other two-dimensional 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 maxillofacial structures that help to determine the definite diagnosis and treatment plan based on images for all departments of dentistry [12].

The aim of the present report is to observe the fusion of mandibular third molar and a supernumerary tooth which related to a paradental cyst and presence of retromolar canal in the same region by CBCT. 
Case  Report
A 27-year-old male patient who did not have any problems in his medical history, was referred to the Department of Oral and Maxillofacial Radiology with a complaint of pain in the lower right molar teeth region.

Intraoral examination revealed the presence of an irregular morphology of the mandibular permanent third molar. The morphology suggested that the presence of a union of extra cusp on the lingual aspect of wisdom tooth. This union leaded to develop a groove formation which caused the periodontal problems. The gingiva around #48 appeared to be reddish in color, with the loss of stippling and inflamed (Figure 1A). 
Radiographically, OPG indicated that the fusion of a supernumerary tooth with permanent third molar and the presence of a dilated follicular space associated with this abnormal formation. This irregular enlargement had sharply delineated radiolucency around the fused supernumerary tooth  (Figure 1B).  But, OPG was not enough for requiring reliable imagination of this dental formation and its surrounding tissues because of being visualized only in the mesiodistal plane. With the consent of the patient, a CBCT scan was taken to observe the mentioned teeth, periradicular lesion and their relationship with the periphery structures.

The CBCT scans of the right side of mandibula in all orthogonal planes are indicated to be of fused supernumerary molar on lingual aspect of wisdom tooth (Figure 2). Around the periradicular region of these malformed teeth, a kind of cystic lesion was identified in axial, coronal and saggital plane (Figure 2A-D). Additionally, an axial section has been observed that this cystic lesion had perforated the vestibule and lingual border of compact bone (Figure 2E). Furthermore, the retromolar canal was determined incidentally on a saggital plane of CBCT images (Figure 2F).

The treatment plan was defined that extraction of the fused teeth and the cystic lesion. The fused teeth had extracted with the inferior alveolar nerve block (Figure 3), after that, the cystic lesion was curetted and for the certain diagnosis, it was sent to Department of Pathology. After the pathological and histological examination, paradental cyst was identified (Figure 4A, B). 
Discussion
Fusion is a developmental dental anomaly caused by the union of two normal dental germs or a germ of a supernumerary tooth with a normal one [13]. The etiology of fusion has not yet been explained which could be hereditary or caused by physical forces acting on developing tooth germs [4]. The incidence of fusion is similar for males and females [14] and it is more frequently observed in the deciduous dentition especially in the anterior region of the jaws. Although supernumerary paramolars are the rare abnormalities of the maxillofacial structures which are more common in the maxilla than in the mandible [34].  So fusion of molar teeth or involving mandibular paramolar is uncommon [3].

The teeth affected are unaesthetic due to their abnormal morphology [1]. This malformation also related to complex tooth morphology and pulpal anatomy, besides the tooth position can cause difficulty in rubber dam placement [4]. For these reasons surgical therapy may be more preferable than 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 pericoronitis and paradental cysts [15,16].

Paradental cyst was first described ‘‘inflammatory collateral cyst’’ by Main [17]. The pathogenesis of the inflammatory paradental cyst is unclarified. Although it has been suggested by Craig [18]  that the chronic inflammation in the superficial part of the periodontium of an erupting tooth leads to stimulating the odontogenic epithelium generate in the region to proliferate. The differential diagnosis contained radicular cyst, lateral periodontal cyst, dental follicle, and dentigerous cyst [19]. The frequency of the lesion reported in studies ranges from 3% to 5% [20]. The occurrence of paradental cyst along with the supernumerary tooth is extremely rare, as in our case. But we could not locate any similar case reported about presence of RC and paradental cyst with fused teeth in literature.

RC is a rare anatomic variation found in the retromolar triangle, a small triangular-shaped region posterior to the third molar tooth in the mandible [21]. The neurovascular content of the RC is very important for surgical procedures involving the retromolar area [7]. Knowledge of this anatomical variation may prevent complications in the anesthesia and surgical procedures in this area and serve as an anatomical landmark for ethnic identification [8]. 

Ossenberg stated that the RC is an anatomic variant which normally arises from the mandibular canal behind the third molar and travels anterosuperiorly to the RF, which is located in the retromolar fossa [22]. Carter et al demonstrated that a neural branch to the mandibular molars arises from the inferior alveolar nerve (IAN) or from the retromolar branch that travels through the RC [23]. However, Jablonski et al [24] have shown an aberrant buccal nerve originating from the IAN within the ramus of the mandible, traversing through the RC, emerging through the RF, and then passing forward and upward to penetrate the buccinator muscle.

The incidence of RC in osseous has been found to range from 6.1%-72% by CBCT studies among different population [7,25,22,26,27]. Naitoh et al [28] investigated the RC as a subtype of the bifid mandibular canal using clinical CBCT images (voxel size 0.155 mm) and observed the RC at a frequency of 25.4% per mandible and 13.5% per side. In Patiletal’s study [29], an incidence of 65% was found and this was found to be higher than the incidence rates reported in previous CBCT studies [30,31,8]. Von Arx et al [8] studied one hundred twenty-one sides in 100 patients and evaluated (100 unilateral and 21 bilateral cases). A total of 31 retromolar canals were identified with CBCT (25.6%). Only 7 of these canals were also seen on the corresponding panoramic radiographs. As a result, visibility of the RC in CBCT images is really higher than that observed in OPGs. Patil et al [29] reported that there was no difference in the occurrence of RC with regard to sex and sides of the mandible.  

CBCT technology is a substantial impact on maxillofacial imaging that has been used in several areas of dentistry because it shows three-dimensional (3D) images of dental structures in addition to providing clear structural images with high resolution [12]. It has enabled us better to visualize the morphology of the malformations and the anatomic structures [28]. Recently CBCT helped to detect the presence of RC and paradental cyst with fused teeth. When requiring the 3D images for diagnosing or treatment planning, the two-dimensional conventional radiographs may be unsatisfactory, at all. Besides, if compared with conventional CT, CBCT has the advantages of lower radiation exposure [32]. Otherwise, CBCT is more useful for identifying different anatomical variations, accurately [33]. Additionally, CBCT machines are convenient for routine investigations in the dental office.

In conclusion, fusion is rarely seen in the mandibular molars and according to our current knowledge, this case report is the first in literature, in which fusion has been observed between a mandibular third molar and a paramolar associated with paradental cyst and presence of the retromolar canal. An accurate assessment of these morphological and pathological formations was constituted by the help of CBCT.
Figure Legends

Figure 1: Clinical and radiographical examination. A. Intraoral examination showing extra cusp on the lingual aspect of third molar tooth and inflamed gingiva around of the abnormal tooth formation. B. Cropped panoramic radiograph exhibiting 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 teeth. [image: image1.jpg]



Figure 2: Cone-beam tomographic features of the right mandibular third molar region. A-D. The display demonstrates the fusion of supernumerary molar on the lingual aspect of third molar in axial, coronal  and sagital views. B-D. The cystic lesion was determined around the fused teeth (blue arrows). E. The perforation was seen on the vestibule and lingual wall of compact bone, in axial view. F. The retromolar canal was observed behind the fused teeth in saggital view (red arrow). [image: image2.jpg]



Figure 3: The extracted fused teeth. A-D. Superior, buccal, lingual and inferior aspect of fused teeth.
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Figure 4: Histopathologic section of excisional biopsy (haematoxylin-eosin staining). A. Photomicrograph showing cystic lining with mixed dense inflammatory infiltrate on 40xmagnification. B. on 200x magnification  
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