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        Abstract



        
          Background:


          Panoramic radiography is widely used as a diagnostic tool before oral surgeries and can be considered the foremost follow-up image after. It provides a broad observation of the maxillomandibular complex at a lower cost and radiation dose. But cone-beam computed tomography (CBCT) examination, after panoramic radiograph evaluation, can produce a change in the diagnostic thinking of maxillofacial surgeons leading to alterations in treatment plans.

        


        
          Objective:


          We aim to report a case with incidentally discovered radiographic findings where diagnostic changes were caused by switching from panoramic to CBCT imaging.

        


        
          Conclusion:


          Radiographic assessment of the position and angulation of screws by panoramic x-ray should be approached with extreme caution. The image of choice is CBCT if nerve injury is suspected.
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      DEAR EDITOR,


      Cone-beam computed tomography (CBCT) has been declared a new trend in the dental imaging practice and has been commonly used in almost every dental specialty, including oral and maxillofacial surgery [1]. It resolves the most critical drawback of two-dimensional (2D) images by presenting high-resolution multi-planar superimposition-free images of the jaws and facial structures. However, panoramic radiography is widely used as a diagnostic tool while developing treatment plans before oral surgeries and is still considered the foremost follow-up image. It provides a broad, single-film observation of the maxillomandibular complex at a lower cost and lower radiation dose. CBCT examination, following panoramic radiograph evaluation, can produce change in the diagnostic thinking of oral and maxillofacial surgeons leading to alterations in treatment plans of impacted third molars [2]. This could be applicable also in regard to diagnosis and follow-up of other oral and maxillofacial surgeries, e.g. mandibular fracture management. There are, to the best of our knowledge, no prior publications indicating the validity of panoramic radiography in assessing the position of open reduction and internal fixation (ORIF)’s screws and their proximity to vital structures, i.e. inferior alveolar nerve and vessels. Hereby, we aim to report this case with incidentally discovered radiographic findings where diagnostic changes were caused by CBCT.


      A 26-year-old male was referred to Oral and Maxillofacial Surgery Department (Faculty of Dental Medicine, Damascus University) with a history of mandibular right para-symphysis fracture and surgical management with ORIF four months ago. He complained of numbness of the right side of his lower lip. Blood-based tests showed negative results regarding potential titanium allergy. We explained to the patient that this is a possible complication due to potential inferior alveolar nerve injury after mandibular fractures. But on radiographic evaluation, we thought that the culprit for the persistence of labial paresthesia until that time could be the titanium bicortical screw used for ORIF which was apparently oriented to touch the inferior border of the mandibular canal on panoramic radiography (Fig. 1a). The patient was told then that this issue might be irreversible and he had to get used to the current situation. Later on, the same patient returned to us seeking surgical management of his impacted third molars. CBCT of the jaws was performed to assess the position of his mandibular third molars in relation to the mandibular canal and to evaluate the difficulty of surgical extractions in order to take the most appropriate management. It was gladdening and surprising that the patient reported a huge positive improvement in lower lip sensations in the meantime of two months from his last visit. Reassessment of the screws was done via the patient’s CBCT (Fig. 1b). The CBCT was viewed and the mandibular canal was traced using Ez3D Plus V1.2 software (Vatech Co. Ltd., Gyeonggi-do, Korea). By comparing both patient’s radiographs (Fig. 1), it was very clear that the screws’ orientation in different directions, as appeared on the panorama, was not true. The CBCT confirmed that these bicortical screws were parallel to each other and acceptably oriented in relation to the cortical plates of mandible and mandibular canal. This made us step back and admit that the panoramic radiograph misled us.


      [image: ]
Fig. (1)

      Radiographs of the patient: (A) The panoramic X-ray showing two bone plates and screws used for mandibular fracture fixation. The distally-oriented first right screw in touch with mandibular canal and rest of screws oriented in different directions. (B) Cone-beam computed tomography (CBCT) displaying the case in different planes and 3D view with traced inferior alveolar nerve.

      By reviewing the literature, we found that a similar finding was shown by Abbassy et al. [3]. They evaluated mini-implant sites in the posterior maxilla using traditional radiographs and CBCT [2]. Traditional 2D radiographs (i.e. panoramic and periapical) were not accurate enough, in comparison to CBCT, in detecting the precise positions of mini-implants [3]. Watanabe et al. also found that it was highly difficult to diagnose root contact with orthodontic mini-implants using 2D radiography [4]. Although digital panoramic dental radiographs are known to be better than conventional panoramic radiography as diagnostic images, they may cause a misdiagnosis in some cases [5]. The extent of distortion in these images is influenced by the target object size and position in the focal trough [6]. The dental arch and the holding jaw reveal an increased curvature at some points, and panoramic images thus display greater distortion there [7]. More variations can be seen in the horizontal than vertical direction [6].

    


    
      

      CONCLUSION


      In conclusion, the radiographic assessment of the position and angulation of screws by panoramic radiography should be approached with extreme caution with an understanding of the inherent image magnification and distortion, especially in the horizontal direction. Selection between panoramic and CBCT follow-up images should be on a case-by-case basis. The image of choice is CBCT, if nerve injury is suspected. Further studies are warranted to evaluate the extent of distortion in bicortical screws' position and direction on the panoramic x-ray.
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