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Abstract

Aim: To compare panoramic radiography and cone beam computed tomography (CBCT) in the
diagnosis of bifid mandibular condyle. Methods: The sample consisted of 350 individuals who
underwent panoramic radiography and CBCT. In the panoramic radiographs and CBCT images,
the presence or absence of bifid mandibular condyle was determined. Results: Presence of bifid
mandibular condyle was detected in four cases (1.1%). In all cases, the relation of one condylar
process to the other was mediolateral and history of trauma was reported. None of the individuals
had symptoms. In two cases, panoramic radiography did not reveal the presence of bifid mandibular
condyle. Conclusions: Initial screening for bifid mandibular condyle can be performed by
panoramic radiography; however, CBCT images can reveal morphological changes and the
exact orientation of the condyle heads.
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Introduction

The bifid mandibular condyle is a rare disorder, characterized by a division
of the head of the mandibular condyle. It was first reported by Hrdlièka (1941)1,
who found 27 cases of this anomaly while analyzing male and female dried
human skulls. After this, only a few clinical cases have been reported. Bifid
mandibular condyle is usually detected in routine panoramic radiographs. The
etiology of bifid mandibular condyle remains uncertain, and developmental
anomalies, trauma, nutritional disorders, infection, irradiation, genetic factors,
teratogenic embryopathy and surgical condylectomy may all be causal factors2.

Bifid mandibular condyle usually affects only one condyle, but bilateral
cases have also been reported3-13. Morphology of the bifid mandibular condyle
may vary from a shallow groove to two condyle heads and the orientation may be
mediolateral or anteroposterior.

Currently, three-dimensional (3D) imaging techniques bring information
that leads to more accurate and specific diagnosis of mandibular condyle
conditions. Therefore, the aim of this study was to compare panoramic
radiography and cone beam computed tomography (CBCT) in the diagnosis of
bifid mandibular condyle.
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Material and methods

The present retrospective study was carried out following
approval of the FOP/UNICAMP Ethics Committee and
informed consent was obtained from all volunteers. The sample
consisted of 350 individuals who underwent examination by
digital panoramic radiography and CBCT. These images were
taken as part of routine examination, diagnosis and treatment
planning of patients with mandibular condyle conditions.

Digital panoramic radiographs were obtained using an
Orthopantomograph OP100 D unit (Instrumentarium Corp.,
Imaging Division, Tuusula, Finland) operating at 66kVp,
2.5mA and exposure time of 17.6 s. CBCT images were
obtained with an i-CAT CBCT unit (Imaging Sciences
International, Inc, Hatfield, PA, USA) operating at 120kVp,
8mA, with 0.25mm voxel size and field of view of 13 cm.

The presence or absence of bifid mandibular condyle was
determined in the panoramic radiographs and CBCT images.
The bifid mandibular condyle was considered from the presence
of a shallow groove up to two distinct condyle heads.

 Panoramic and CBCT images were evaluated by two
oral radiologists with at least 2 years experience with oral

1 F 51 R Yes Mediolateral Yes       No

2 F 23 R Yes Mediolateral Yes       No

3 F 25 L No Mediolateral Yes       No

4 M 72 R No Mediolateral Yes       No

Patient

number Gender
Age

(years) Side

Detected in the
panoramic

radiography

Orientation
of the bifid

mandibular condyle
History

of trauma

Clinical

symptoms

F:female; M:male; R:right; L:left.

Table 1: Cases of bifid mandibular condyle.

diagnosis and who jointly evaluated the images on a
computer monitor (21-inch LCD monitor with 1280×1024
resolution) under dim lighting conditions. The CBCT images
were analyzed in all three planes, using XoranCat software
version 3.0.34 (Xoran Technologies, Ann Arbor, MI, USA),
using the “zoom” tool and manipulation of brightness and
contrast. Descriptive analysis of the data was performed.

Results

In the present study, bifid mandibular condyle was
detected in only four cases (1.1%). The age, gender and affected
side are summarized in the Table 1. In all cases of bifid
mandibular condyle, the relation of one condylar process to
the other was mediolateral and history of trauma was reported.
None of the individuals had orofacial pain, inability to open
the mouth, infectious history or joint ankylosis (Table 1).

In two cases, the panoramic radiograph did not show
the presence of bifid mandibular condyle (Figure 1A), but it
was visualized in the CBCT images (Figure 1B). Nevertheless,
in these cases, the panoramic radiograph showed altered
morphology in the condyle (Figure 1A).

Fig. 1. (A) Panoramic radiograph showing hipoplasia of the left condyle, with the presence of a radiopaque image above the condyle. (B) Coronal CBCT slices of the same
patient showing the presence of bifid mandibular condyle. The radiopaque image was not visualized in the CBCT images, being the projection of the other condylar head.
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Discussion

Several etiologies have been suggested for the
development of bifid mandibular condyle, but there is no
agreement about the main causal factor. The genetic origins
of such bone abnormalities have been investigated, but
minor trauma or developmental factors in utero or during
childhood have shown to be the most significant4.

Antoniades et al. (1993)14 suggested that the
development of the bifid mandibular condyle is caused by
insufficient capacity for remodeling. Quayle and Adams
(1986)15 indicated that endocrine disorders, nutritional
deficiency, infection, trauma, irradiation and genetic factors
may be possible causal factors. Two cases of condylar fracture
due to a traumatic bicycle accident that resulted in the
formation of a bifid condyle have also been reported16. This
relationship confirms the findings of Poswillo (1972)17 who
observed the relationship between the formation of bifid
condyle and a history of trauma. In the present study, all
individuals reported childhood trauma, which is the probable
cause for the formation of bifid mandibular condyle.

The prevalence of bifid mandibular condyle is extremely
low. Miloglu et al. (2010)13 evaluated 10,200 panoramic
radiographs of the Turkish population and found only 32
cases (0.3%) of bifid mandibular condyle, 24 cases (75%)
unilateral and 8 cases (25%) bilateral. Menezes et al. (2008)12

examined 50,800 panoramic radiographs of Brazilian subjects
and found only 9 cases (0.018%) of bifid mandibular
condyle, being 7 unilateral (78%) and 2 bilateral (22%). In
both studies, all patients denied history of trauma. In another
study, the review of 18,798 panoramic radiographs of
Turkish patients revealed 98 cases (0.52%) of bifid
mandibular condyle, being 71 unilateral (72.4%) and 27
bilateral (27.6%)18. History of trauma was not investigated.
Our results showed a higher prevalence of bifid mandibular
condyle (1.1%). Both previous studies above used panoramic
radiographs for diagnosis, while we used CBCT images.
Therefore, the difference may be attributed to the study
method: in the present study the panoramic radiographs
failed to detect bifid mandibular condyle in two cases and
the diagnosis was based on CBCT images. This shows that
the panoramic radiography is not a reliable method to
visualize bifid mandibular condyle. To the best of our
knowledge, no study has yet compared panoramic radiography
and CBCT in the detection of bifid mandibular condyles.

Çaglayan and Tozoglu (2011)19 evaluated the incidental
findings in CBCT images of 207 patients and found only
2.9% cases of bifid mandibular condyle. In the present study,
the prevalence of bifid mandibular condyle was lower. This
difference could be associated with the different populations
(Brazilian and Turkish) in the studies.

Symptoms associated with the bifid mandibular condyle
are variable. However, the overwhelming majority of cases is
asymptomatic5,11-13. If present, the most common symptoms
are joint sounds4,20, joint pain21-22, ankylosis23-25 and, more rarely,
intermittent joint lock26. In the present study, all individuals
with bifid mandibular condyle were asymptomatic.

Morphology of the bifid mandibular condyle can vary
from a shallow groove to two distinct condyle heads. The
orientation of the two condyle heads can vary between two
patterns: mediolateral and anteroposterior. The two patterns
of mandibular bifid condyle can be related to its causal factor.
According to Szentpétery et al. (1990)27, the bifid mandibular
condyle in the anteroposterior direction is the result of
childhood trauma, while the condition in the mediolateral
direction develops due to the persistence of a fibrous septum
in the condylar cartilage. However, Cowan and Fergusson
(1997)28 argued that the causal factor does not influence the
direction of the bifid condyle, which confirms our case, since
the individuals reported history of childhood trauma;
however, the bifid mandibular condyle had mediolateral
direction in each case.

The appropriate treatment for cases of bifid mandibular
condyle depends exclusively on the symptoms of the patient.
For symptomatic cases, treatment is the same used in patients
with temporomandibular disorders, which opts for the
administration of analgesics, anti-inflammatory drugs, muscle
relaxants and physical therapy. In cases of joint ankylosis,
surgical treatment is the first choice7,21. Due to absence of
symptoms experienced by the individuals, no temporomandibular
joint treatment was instituted.

CBCT is useful in several areas of dentistry because it
shows 3D images of dental structures and offers clear structural
images with high contrast. The exposure dose is a major
advantage of CBCT when compared with multislice
computed tomography and conventional tomography.
Examination by CBCT produces an adequate image quality
of the maxillofacial region using lower patient exposure
doses when compared to multislice computed tomography29-
30. In the present study, 3D images were fundamental in the
diagnosis of bifid mandibular condyle.

In conclusion, initial screening for the presence of bifid
mandibular condyle can be performed by panoramic
radiograph, but CBCT images can reveal morphological
changes and the exact orientation of the condyle heads.
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