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INCIDENTAL DETECTION OF A BIFID MANDIBULAR CONDYLE ON CONE-BEAM COMPUTED 3 

TOMOGRAPHY: A CASE REPORT. 4 

 5 

Abstract: 6 
 7 
One of the rare anatomical variations of the temporomandibular joint is the bifid mandibular condyle. Although this 8 

anomaly may remain asymptomatic, it can, in some cases, lead to symptoms such as functional impairment. In the 9 

present case report, an incidentally detected bifid mandibular condyle identified during cone-beam computed 10 

tomography examination in a 22-year-old male patient who presented to our clinic with pain in the left mandibular 11 

posterior region is described. In addition to the bifid mandibular condyle, several dental and maxillofacial 12 

pathologies of clinical significance were identified. Cone-beam computed tomography enabled a detailed evaluation 13 

of the hard tissue components of the temporomandibular joint. 14 
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Introduction: The temporomandibular joint is a ginglymoarthrodial synovial joint that connects 24 

the mandible to the temporal bone. The temporomandibular joint consists of hard and soft tissue 25 

components. The articular disc, joint capsule, and surrounding connective tissues constitute the 26 

soft tissue components, whereas the mandibular condyle, glenoid fossa, and articular eminence 27 

constitute the hard tissue components. This joint plays a crucial role in mandibular movements 28 

such as mastication, swallowing, and speech and is also responsible for maintaining occlusal 29 

relationships, distributing masticatory forces evenly, and contributing to the growth and 30 

development of the mandible. The proper performance of these functions depends on the 31 

morphology of the structures that comprise the joint. The mandibular condyle is the 32 

posterosuperior extension of the mandibular ramus and consists of two parts: the condylar head 33 

and the condylar neck. The morphology of the mandibular condyle varies among individuals and 34 

may occasionally present as an anatomical variation known as a bifid mandibular condyle. 35 

Because a bifid mandibular condyle may cause functional limitations in some individuals, its 36 

identification is of considerable clinical importance . 37 

 Ultrasonography and magnetic resonance imaging are generally used to evaluate the soft 38 

tissue components of the temporomandibular joint, whereas panoramic radiography, cone-beam 39 

computed tomography, and computed tomography are used to evaluate its hard tissue 40 

components. Panoramic radiography allows the detection of major temporomandibular joint 41 

abnormalities, such as condylar neck fractures; however, it does not permit detailed evaluation of 42 

the hard tissue components of the joint. Compared with cone-beam computed tomography, 43 

computed tomography is associated with a higher radiation dose, higher cost, and lower 44 

geometric resolution. Therefore, when a detailed three-dimensional evaluation of the hard tissue 45 

components of the temporomandibular joint is required in dentistry, cone-beam computed 46 
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tomography is the preferred imaging modality . In this case report, an incidentally detected bifid 47 

mandibular condyle identified during cone-beam computed tomography examination is 48 

presented, and its clinical significance is highlighted. 49 

Case Presentation: A 22-year-old Turkish male patient presented to our clinic with a complaint 50 

of pain in the left mandibular posterior region. According to the medical history obtained from 51 

the patient, there was no history of systemic disease, drug use, allergies, previous surgical 52 

procedures, or trauma. 53 

Clinical Findings: No facial asymmetry was observed. Temporomandibular joint examination 54 

revealed a clicking sound on the left side. No pain or limitation in mouth opening was detected 55 

during mandibular opening and closing movements. However, the chin deviated toward the left 56 

during mouth opening and returned to the midline at maximum mouth opening. Tooth 37 had 57 

mesially drifted and tipped into the edentulous space of tooth 36, which had been extracted seven 58 

years earlier. A periodontal pocket was present on the mesial aspect of tooth 37, and a deep 59 

carious lesion was observed on its distal aspect. Severe coronal tooth structure loss was observed 60 

in tooth 46, and the presence of root canal filling material was identified by clinical inspection. 61 

Calculus deposits were detected on the lingual surfaces of the mandibular anterior teeth, and 62 

generalized gingivitis was observed in the gingiva of both jaws. Based on the clinical findings, 63 

panoramic radiography was recommended. 64 

Radiographic Examination: A panoramic radiograph was initially obtained, and cone-beam 65 

computed tomography was subsequently requested based on the panoramic radiographic 66 

findings. All clinical examinations and radiographic evaluations were performed by the author of 67 

this case report. 68 

Panoramic Radiographic Evaluation: A deep carious lesion extending to the root level was 69 

detected in tooth 37. Tooth 37 had mesially drifted toward the extraction site of tooth 36, and 70 

alveolar bone loss was observed on its mesial aspect. A well-defined radiolucent area was 71 

identified between the roots of teeth 35 and 37. Cone-beam computed tomography was 72 

recommended for further evaluation of this region. Severe coronal tooth structure loss was 73 

observed in the root canal-treated tooth 46. A radiolucent lesion was detected at the apex of tooth 74 

46. Interproximal carious lesions were identified on the distal surface of tooth 15 and the mesial 75 

surface of tooth 25. 76 

Cone-Beam Computed Tomography Evaluation: Cone-beam computed tomography images 77 

were acquired using a slice thickness of 0.3 mm with imaging parameters of 110 kilovoltage 78 

peak and 7.06 milliampere-seconds. The images were evaluated using NNT Viewer version 16.9 79 

software on a 15.6-inch monitor with a maximum resolution of 1920 × 1080 pixels. Severe 80 

coronal tooth structure loss and periodontal hard tissue loss associated with tooth 37 were 81 

confirmed. A well-defined hypodense lesion measuring approximately 9.0 × 9.3 × 6.5 mm at its 82 

greatest dimensions was observed between teeth 35 and 37. Although the provisional diagnosis 83 
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was focal osteoporotic bone marrow defect, the patient was referred to the Department of Oral 84 

and Maxillofacial Surgery for biopsy. A well-defined periapical lesion consistent with apical 85 

periodontitis was observed at the apex of tooth 46. Air-fluid levels were detected in both 86 

maxillary sinuses. A bifid mandibular condyle was observed on the left side (Figure 1). The 87 

patient was referred to the Departments of Restorative Dentistry, Periodontology, Oral and 88 

Maxillofacial Surgery, and Otorhinolaryngology for further treatment. 89 

 90 

Figure 1. Coronal cone-beam computed tomography image demonstrating a bifid mandibular condyle. 91 

Discussion: The temporomandibular joint is a complex anatomical structure composed of 92 

the mandibular condyle, glenoid fossa, articular eminence, retrodiscal tissue, joint capsule, and 93 

synovial membrane. The articular disc divides the temporomandibular joint into superior and 94 

inferior compartments. Movements of the temporomandibular joint are always bilateral, with 95 

both joints functioning as a single unit through the mandible. Structural and morphological 96 

alterations affecting the components of the temporomandibular joint may result in impaired joint 97 

function. Various imaging modalities have been used in dentistry to evaluate the 98 

temporomandibular joint . These imaging modalities can generally be classified as two-99 

dimensional and three-dimensional imaging techniques. The soft tissue components of the 100 

temporomandibular joint can be evaluated using magnetic resonance imaging and 101 

ultrasonography. In dentistry, both two-dimensional and three-dimensional imaging modalities 102 

can be used to evaluate the hard tissue components of the temporomandibular joint. Although 103 

several imaging techniques, including transcranial projection, transmaxillary projection, 104 

submentovertex projection, transpharyngeal projection, posteroanterior skull projection, and 105 

Reverse Towne projection, have been described, panoramic radiography remains the most 106 

commonly used two-dimensional imaging modality . Panoramic radiography provides a general 107 

overview of the jaws and may be useful in differentiating odontogenic pain from pain originating 108 

from the temporomandibular joint. Although this imaging modality provides general information 109 

regarding prominent abnormalities of the temporomandibular joint, such as extensive lesions, 110 
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fractures, and asymmetry, it does not provide sufficient detail for the evaluation of subtle 111 

morphological changes affecting the temporomandibular joint . In contrast, computed 112 

tomography and cone-beam computed tomography are three-dimensional imaging modalities 113 

that enable the evaluation of hard tissues with sufficient spatial resolution. Owing to its higher 114 

geometric resolution and lower radiation exposure compared with computed tomography, cone-115 

beam computed tomography has become a widely used imaging modality for the evaluation of 116 

hard tissues in dentistry . Therefore, cone-beam computed tomography is an appropriate imaging 117 

modality for the detailed evaluation of the temporomandibular joint. 118 

One of the anatomical variations observed in the temporomandibular joint is the bifid 119 

mandibular condyle. This variation is characterized by a heart-shaped condylar head with a 120 

double-curved configuration. Its reported prevalence in the literature ranges from 0.018% to 121 

3.5%. Although the bifid mandibular condyle is most commonly considered a developmental 122 

variation, it has also been suggested to result from factors such as trauma and infection. A bifid 123 

mandibular condyle may remain asymptomatic or may be associated with ankylosis, pain, joint 124 

sounds, limitation of mandibular movements, and swelling. Therefore, this anatomical variation 125 

should be considered in patients presenting with symptoms involving the temporomandibular 126 

joint region. It is important for dental practitioners to be familiar with this anomaly . 127 

Conclusion: Bifid mandibular condyle is a rare anatomical variation that is often detected 128 

incidentally during radiographic examination. Cone-beam computed tomography enables 129 

detailed three-dimensional evaluation of the hard tissue components of the temporomandibular 130 

joint, allowing accurate assessment of condylar morphology. Dental practitioners should be 131 

familiar with this anatomical variation, and it should be considered in patients presenting with 132 

symptoms involving the temporomandibular joint region. 133 

References 134 

1. Standring S. Gray's anatomy e-book: the anatomical basis of clinical practice: Elsevier Health Sciences; 135 

2021. 136 

2. Yalcin ED, Ararat E. Cone-beam computed tomography study of mandibular condylar morphology. Journal 137 

of Craniofacial Surgery. 2019;30(8):2621-4. 138 

3. Shaikh A, Ahmed S, Ahmed A, Das G, Taqi M, Nisar S, et al. Assessment of radiographic morphology of 139 

mandibular condyles: a radiographic study. Folia Morphologica. 2022;81(2):481-6. 140 

4. Zengin AZ, Sumer T, Çam K. Assessment of temporomandibular joint morphology of bifid mandibular 141 

condyles: a cone beam computed tomography study. Folia Morphologica. 2025;84(3):655-63. 142 

5. Wilkie G, Al-Ani Z. Temporomandibular joint anatomy, function and clinical relevance. British dental 143 

journal. 2022;233(7):539-46. 144 

6. Bag AK, Gaddikeri S, Singhal A, Hardin S, Tran BD, Medina JA, et al. Imaging of the temporomandibular 145 

joint: An update. World journal of radiology. 2014;6(8):567. 146 

7. Tamimi D, Jalali E, Hatcher D. Temporomandibular joint imaging. Radiologic Clinics. 2018;56(1):157-75. 147 

8. Mallya S, Lam E. White and Pharoah's Oral Radiology: Principles and Interpretation: Mosby; 2018. 148 

9. Larheim T, Abrahamsson A, Kristensen M, Arvidsson L. Temporomandibular joint diagnostics using 149 

CBCT. Dentomaxillofacial Radiology. 2015;44(1):20140235. 150 

10. Caruso S, Storti E, Nota A, Ehsani S, Gatto R. Temporomandibular joint anatomy assessed by CBCT 151 

images. BioMed research international. 2017;2017(1):2916953. 152 

11. Mahl CRW, Silveira MW. Diagnóstico por imagens da articulação temporomandibular: técnicas e 153 

indicações. Jornal Brasileiro de Oclusão, ATM & Dor Orofacial. 2010;2(8). 154 



 

5 

 

12. Whyte A, Boeddinghaus R, Bartley A, Vijeyaendra R. Imaging of the temporomandibular joint. Clinical 155 

radiology. 2021;76(1):76. e21-76. e35. 156 

13. Ferreira LA, Grossmann E, Januzzi E, de Paula MVQ, Carvalho ACP. Diagnosis of temporomandibular 157 

joint disorders: indication of imaging exams. Brazilian journal of otorhinolaryngology. 2016;82(3):341-52. 158 

14. Borrás-Ferreres J, Sánchez-Torres A, Gay-Escoda C. Bifid mandibular condyles: A systematic review. 159 

Medicina Oral, Patología Oral y Cirugía Bucal. 2018;23(6):e672. 160 

15. Katzberg RW. Temporomandibular joint imaging. Radiology. 1989;170(2):297-307. 161 

16. Brooks SL, Brand JW, Gibbs SJ, Hollender L, Lurie AG, Omnell K-Å, et al. Imaging of the 162 

temporomandibular joint: a position paper of the American Academy of Oral and Maxillofacial Radiology. Oral 163 

Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and Endodontology. 1997;83(5):609-18. 164 

17. Van Sickels JE, Bianco Jr HJ, Pifer RG. Transcranial radiographs in the evaluation of craniomandibular 165 

(TMJ) disorders. The Journal of Prosthetic Dentistry. 1983;49(2):244-9. 166 

18. White SC, Pharoah MJ. Oral radiology-E-Book: Principles and interpretation: Elsevier Health Sciences; 167 

2014. 168 

19. Hunter A, Kalathingal S. Diagnostic imaging for temporomandibular disorders and orofacial pain. Dental 169 

Clinics. 2013;57(3):405-18. 170 

20. Hintze H, Wiese M, Wenzel A. Comparison of three radiographic methods for detection of morphological 171 

temporomandibular joint changes: panoramic, scanographic and tomographic examination. Dentomaxillofacial 172 

Radiology. 2009;38(3):134-40. 173 

21. Lewis EL, Dolwick MF, Abramowicz S, Reeder SL. Contemporary imaging of the temporomandibular 174 

joint. Dental Clinics of North America. 2008;52(4):875-90. 175 

22. Larheim TA, Hol C, Ottersen MK, Mork-Knutsen BB, Arvidsson LZ. The role of imaging in the diagnosis 176 

of temporomandibular joint pathology. Oral and Maxillofacial Surgery Clinics. 2018;30(3):239-49. 177 

23. Ahmad M, Hollender L, Anderson Q, Kartha K, Ohrbach R, Truelove EL, et al. Research diagnostic 178 

criteria for temporomandibular disorders (RDC/TMD): development of image analysis criteria and examiner 179 

reliability for image analysis. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and Endodontology. 180 

2009;107(6):844-60. 181 

24. Haghnegahdar AA, Bronoosh P, Khojastepour L, Tahmassebi P. Prevalence of bifid mandibular condyle in 182 

a selected population in south of Iran. Journal of Dentistry. 2014;15(4):156. 183 

25. Valenzuela-Fuenzalida J, Navarro K, Urbina P, Trujillo-Riveros M, Nova-Baeza P, Orellana-Donoso M. 184 

Prevalence of the bifid mandibular condyle and its relationship with pathologies of the temporomandibular joint: A 185 

systematic review and Meta-Analysis. Diagnostics (Basel). 2023; 13 (20): 3282. 186 

 References 187 

1. Standring S. Gray's anatomy e-book: the anatomical basis of clinical practice: Elsevier Health Sciences; 188 

2021. 189 

2. Yalcin ED, Ararat E. Cone-beam computed tomography study of mandibular condylar morphology. Journal 190 

of Craniofacial Surgery. 2019;30(8):2621-4. 191 

3. Shaikh A, Ahmed S, Ahmed A, Das G, Taqi M, Nisar S, et al. Assessment of radiographic morphology of 192 

mandibular condyles: a radiographic study. Folia Morphologica. 2022;81(2):481-6. 193 

4. Zengin AZ, Sumer T, Çam K. Assessment of temporomandibular joint morphology of bifid mandibular 194 

condyles: a cone beam computed tomography study. Folia Morphologica. 2025;84(3):655-63. 195 

5. Wilkie G, Al-Ani Z. Temporomandibular joint anatomy, function and clinical relevance. British dental 196 

journal. 2022;233(7):539-46. 197 

6. Bag AK, Gaddikeri S, Singhal A, Hardin S, Tran BD, Medina JA, et al. Imaging of the temporomandibular 198 

joint: An update. World journal of radiology. 2014;6(8):567. 199 

7. Tamimi D, Jalali E, Hatcher D. Temporomandibular joint imaging. Radiologic Clinics. 2018;56(1):157-75. 200 

8. Mallya S, Lam E. White and Pharoah's Oral Radiology: Principles and Interpretation: Mosby; 2018. 201 

9. Larheim T, Abrahamsson A, Kristensen M, Arvidsson L. Temporomandibular joint diagnostics using 202 

CBCT. Dentomaxillofacial Radiology. 2015;44(1):20140235. 203 

10. Caruso S, Storti E, Nota A, Ehsani S, Gatto R. Temporomandibular joint anatomy assessed by CBCT 204 

images. BioMed research international. 2017;2017(1):2916953. 205 

11. Mahl CRW, Silveira MW. Diagnóstico por imagens da articulação temporomandibular: técnicas e 206 

indicações. Jornal Brasileiro de Oclusão, ATM & Dor Orofacial. 2010;2(8). 207 



 

6 

 

12. Whyte A, Boeddinghaus R, Bartley A, Vijeyaendra R. Imaging of the temporomandibular joint. Clinical 208 

radiology. 2021;76(1):76. e21-76. e35. 209 

13. Ferreira LA, Grossmann E, Januzzi E, de Paula MVQ, Carvalho ACP. Diagnosis of temporomandibular 210 

joint disorders: indication of imaging exams. Brazilian journal of otorhinolaryngology. 2016;82(3):341-52. 211 

14. Borrás-Ferreres J, Sánchez-Torres A, Gay-Escoda C. Bifid mandibular condyles: A systematic review. 212 

Medicina Oral, Patología Oral y Cirugía Bucal. 2018;23(6):e672. 213 

15. Katzberg RW. Temporomandibular joint imaging. Radiology. 1989;170(2):297-307. 214 

16. Brooks SL, Brand JW, Gibbs SJ, Hollender L, Lurie AG, Omnell K-Å, et al. Imaging of the 215 

temporomandibular joint: a position paper of the American Academy of Oral and Maxillofacial Radiology. Oral 216 

Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and Endodontology. 1997;83(5):609-18. 217 

17. Van Sickels JE, Bianco Jr HJ, Pifer RG. Transcranial radiographs in the evaluation of craniomandibular 218 

(TMJ) disorders. The Journal of Prosthetic Dentistry. 1983;49(2):244-9. 219 

18. White SC, Pharoah MJ. Oral radiology-E-Book: Principles and interpretation: Elsevier Health Sciences; 220 

2014. 221 

19. Hunter A, Kalathingal S. Diagnostic imaging for temporomandibular disorders and orofacial pain. Dental 222 

Clinics. 2013;57(3):405-18. 223 

20. Hintze H, Wiese M, Wenzel A. Comparison of three radiographic methods for detection of morphological 224 

temporomandibular joint changes: panoramic, scanographic and tomographic examination. Dentomaxillofacial 225 

Radiology. 2009;38(3):134-40. 226 

21. Lewis EL, Dolwick MF, Abramowicz S, Reeder SL. Contemporary imaging of the temporomandibular 227 

joint. Dental Clinics of North America. 2008;52(4):875-90. 228 

22. Larheim TA, Hol C, Ottersen MK, Mork-Knutsen BB, Arvidsson LZ. The role of imaging in the diagnosis 229 

of temporomandibular joint pathology. Oral and Maxillofacial Surgery Clinics. 2018;30(3):239-49. 230 

23. Ahmad M, Hollender L, Anderson Q, Kartha K, Ohrbach R, Truelove EL, et al. Research diagnostic 231 

criteria for temporomandibular disorders (RDC/TMD): development of image analysis criteria and examiner 232 

reliability for image analysis. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and Endodontology. 233 

2009;107(6):844-60. 234 

24. Haghnegahdar AA, Bronoosh P, Khojastepour L, Tahmassebi P. Prevalence of bifid mandibular condyle in 235 

a selected population in south of Iran. Journal of Dentistry. 2014;15(4):156. 236 

25. Valenzuela-Fuenzalida J, Navarro K, Urbina P, Trujillo-Riveros M, Nova-Baeza P, Orellana-Donoso M. 237 

Prevalence of the bifid mandibular condyle and its relationship with pathologies of the temporomandibular joint: A 238 

systematic review and Meta-Analysis. Diagnostics (Basel). 2023; 13 (20): 3282. 239 

 240 


