
Abstract
Mandibular condyles constitute a major part of the temporomandibular joint. Bifid mandibular condyle (BMC) is a rare 
morphological variant of the condyle that is asymptomatic in most cases and can be diagnosed incidentally on a orthopantomogram 
during routine radiographic examination. But orthopantomography is a 2-dimensional imaging modality with various structures 
superimposed over the temporomandibular region causing practical difficulty in the diagnosis of BMC. The exact morphological 
architecture of the condyles can be more accurately visualized in advanced imaging techniques like computed tomography (CT) 
and cone beam computed tomography (CBMT), helping in the diagnosis of the bifid condyles. The radiological appearance of 
BMC varies depending on direction and depth of the separating groove. The typical radiographic presentation in most cases is 
a complete or incomplete split of the condylar heads, separated by a groove. This paper presents a case of a unilateral BMC on 
the right side which was diagnosed CBMT.
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Introduction
Temporomandibular joint (TMJ) is a complex ginglimo-
diarthrodial joint comprising of the mandibular condyle 
and articular eminence of the temporal fossa. Various 
congenital and growth abnormalities can affect the condyle 
and related structures (1). Hrdlicka first reported a case 
of bifid mandibular condyle (BMC) in 1941 (2). BMC 
appears as a morphological alteration of the condyle with 
the alteration being a minor notch on the condylar head 
or a deep indentation with a groove dividing the condylar 
head into two (3). The morphological appearance of the 
condyle varies depending on the depth of the groove. 
Most cases of BMC are asymptomatic and gets detected 
incidentally during routine radiographic examination (4). 
With the advent of 3-Dimensional imaging modalities 
like computed tomography (CT), cone beam computed 
tomography (CBCT) and magnetic resonance imaging 
(MRI) the cross-sectional anatomy of the TMJ can be 
explored and the diagnosis of morphological variations 
such as BMC has become easy.

Case Report
A 21-year-old male reported to the Department of Oral 
Medicine and Radiology, A B Shetty Memorial Institute 
of Dental Sciences, Nitte Deemed to be University, with 

a complaint of pain in the right TMJ area for 2 months. 
The pain was intermittent and dull aching which 
aggravated on opening the mouth. The patient’s medical 
history was unremarkable and no adverse oral habits 
were reported by the patient. History of trauma was also 
ruled out. Extra oral examination revealed no gross facial 
asymmetry (Figure 1). On clinical examination of TMJ, 
no deviation, deflection or clicking was observed. On 
palpation, tenderness in the right TMJ region, medial and 
lateral pterygoid muscles were elicited. The maximum 
inter-incisal mouth opening was found to be 38 mm, 
protrusion of mandible measured from the incisal tip of 
maxillary central incisor to mandibular central incisor 
was 6 mm, lateral right and left excursion were 6 and 
4 mm respectively, with pain on left lateral excursion. 
On evaluation of Helkimo dysfunctional index for TMJ 
disorder (5), a score of three was recorded. Intra oral 
examination revealed dental findings such as deep carious 
right maxillary and mandibular first molars, root stump 
with respect to left maxillary first molar. The mandibular 
left first molar was missing and the edentulous space 
was occupied by the mesially inclined second molar. 
There was no tenderness reported on examination of the 
carious teeth and in the region of unerupted mandibular 
right third molar. Based on the clinical findings, an 
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interim diagnosis of myospasm of right medial and 
lateral pterygoid was made. A scout radiograph was made 
which consisted of a orthopantomogram (Figure 2), that 
revealed altered condylar morphology on the right side 
when compared to the left side. The altered morphology 
was characterized by the presence of a condylar head 
like structure seen superior to the actual condylar 
head which led to the suspicion of bifid condyle. Since 
panoramic radiograph is a 2D imaging modality with lot 
of superimpositions of surrounding structures a CBCT 
was planned. A CBCT Scan (ProMax® 3D Mid; Planmeca 
Oy, Helsinki, Finland) with medium field of view (FOV) 
of size of 16 x 8 cm was made under standard protocol 
(Figure 3-5). Sections were studied in Planmeca Romexis 
Viewer Version 5.1. Coronal and sagittal planes revealed 
a shallow groove on the superior aspect of mid condylar 
region dividing the condylar head into two as medio-
lateral heads giving a heart shaped appearance of the right 
condyle. Hence, a radiographic diagnosis of bifid right 
mandibular condyle was made. 

Discussion 
BMC is a rare entity affecting the TMJ with indistinct 
etiology. Genetic and developmental causes have been 
attributed to the development of BMC (6). Various 
theories have been postulated for the development of 

bifid condyles. Hrdlicka postulated that obstruction in 
the vascular supply to the developing condyle in-utero 
can cause bifurcation of the condylar head. According 
to Blackwood, the exaggerated persistence of the fibrous 
septa within the condyle can lead to the formation of a 
groove resulting in BMC (7).

Experiments by Gundlach et al on rats proved that 
teratogenic drugs can cause double headed condyles. 
Various other causes like trauma during childhood, 
changes in the discal position, unusual muscle insertions 
on the condyle, endocrine disorders and infections are 
also believed to be the causes of BMC (8). TMJ ankylosis 
is also known to cause BMC, Rehman et al. have reported 
the association of BMC and ankylosis (9). Neves et al 
reported a prevalence of 1.1% in asymptomatic patients 
diagnosed by CT and orthopantomograms (10). The case 
reported here was also asymptomatic and was diagnosed 

Figure 1. Facial view demonstrating with no gross facial asymmetry

Figure 2. Orthopantomogram demonstrating the presence of a condylar 
head like structure superior to the actual condylar head on the right side 
(white arrow). [The radiograph was taken using Planmeca ProMax S2-2D 
radiographic unit].

Figure 3. Coronal section showing bifid appearance of the Right condyle. 
Increased joint space is seen in the right condylar head in the region of 
bifurcation, when compared to the left side

Figure 4. Axial section showing altered condylar morphology on the right 
side when compared to the left side

Figure 5. 3 D Reconstructions of the right and left Condyle obtained using 
Blue Sky Plan Software (Version 4.7)
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using 3D imaging modality. Though most cases of 
BMC are asymptomatic, some can present with facial 
asymmetry, swelling, trismus, pain and TMJ clicking 
(11). BMC usually exists as unilateral occurrence, more 
common on the left side. But in our case the right condyle 
was bifid (12). 

Among bifid condyles, the anteroposterior orientation 
of the condyle has been observed in cases secondary to 
trauma and the mediolateral orientation is believed to 
be developmental in origin. The typical radiographic 
presentation is a complete or incomplete split of the 
condylar heads, separated by a shallow groove (6,12). 
Here in our case, the condylar head was split by a shallow 
groove separating into medial and lateral heads, and 
there was no reported history of trauma thus confirming 
the developmental origin. The medio-laterally oriented 
condylar heads were best visualized in the coronal plane. 
The patient was treated conservatively with muscle 
relaxants and analgesics for a course of 5 days. On follow 
up after 1 week, the patient was completely asymptomatic. 
Other conservative symptomatic management options in 
BMC cases include occlusal splints and physical therapy. 
Surgical management of the bifid condyle is warranted 
only when associated with ankylosis. In our case, the 
patient was also advised for endodontic management of 
the deep carious tooth and has been kept on a long term 
follow up.

Conclusion 
BMC is a rare morphologic variation of the mandibular 
condyles that manifests in different forms. Though a 
congenital origin is said to be the most common cause, 
it is always important to rule out history of trauma in 
such patients. A three-dimensional evaluation of bifid 
condyles using advanced imaging modalities provide a 
better understanding of the condition.
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