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Abstract: We describe a rare case of osteochondroma 
of the coronoid process of mandible accompanied 
by severe trismus in a 14-year-old Japanese boy. 
The patient had initially been diagnosed as having 
internal derangement of the temporomandibular 
joint (TMJ), and conservative treatment had failed 
to improve the symptoms. Despite extremely limited 
TMJ movement, panoramic radiography revealed 
no abnormality, but magnetic resonance imaging 
suggested internal derangement of the left TMJ. Five 
months later, the trismus worsened and computed 
tomography revealed a bone-like mass confluent with 
the coronoid process, which was finally diagnosed as 
osteochondroma. The patient then underwent intra-
oral coronoidectomy. (J Oral Sci 57, 389-392, 2015)
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Introduction
Osteochondroma is the most common benign neoplasia 
of the skeleton. In 1899, Jacob first described 
osteochondroma of the coronoid process, forming a 
pseudoarthrosis joint between the coronoid process and 
the zygomatic arch (1). The name “Jacob’s disease” has 

since been applied to this condition. Osteochondroma or 
Jacob’s disease—hyperplasia of the mandibular coronoid 
process—is a benign skeletal tumor that occurs rarely in 
the oral and maxillofacial region. It is difficult to diag-
nose in the coronoid process and zygomatic arch based 
on panoramic radiography alone. Although panoramic 
radiography is a widely available screening modality, the 
interpretation may be difficult because of superimposi-
tion of the lesion within the area of the posterior aspect of 
the maxillary bone. On the basis of previous case reports, 
we have concluded that panoramic radiography alone is 
inadequate for accurate diagnosis of osteochondroma of 
the coronoid process of the mandible. To illustrate this, 
we compared the diagnostic imaging findings in previous 
reports with those of a case we had encountered. Here, 
we present details of this patient with osteochondroma 
of the coronoid process of the mandible accompanied by 
severe trismus.

Case Report
A 14-year-old Japanese boy was referred to Nihon 
University Dental Hospital with a complaint of trismus 
that had persisted for the previous 2 years. He had 
been diagnosed as having internal derangement of the 
temporomandibular joint (TMJ), and received splint 
therapy for several months without improvement. There 
was no history of facial trauma or systemic disease. 

On the first visit, the patient’s maximum mouth 
opening distance was 10 mm, with no evidence of pain 
or joint sound. On palpation, the left condyle barely 
moved during either opening or lateral movement of 
the jaw. Panoramic imaging showed the left condyle 
to have normal morphological features (Fig. 1), while 
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magnetic resonance imaging (MRI) of the TMJ revealed 
slight anterior disc displacement without reduction of 
the left TMJ (Fig. 2). The primary diagnosis was internal 
derangement of the left TMJ, and the patient received 
conservative therapy (physiotherapy, splint therapy and 
drug administration) for 4 months thereafter. 

However, 5 months after the initial visit, the patient’s 
mouth opening distance had further decreased by about 
50% and trismus had worsened. Subsequent computed 
tomography (CT) revealed a bone-like mass continuous 
with the tip of the left coronoid process (Fig. 3A). The 
surface of the lesion was continuously corticated with the 
cortical bone of the mandible. The lesion had developed 
laterally, occupying the buccal space and extending near 
to the posterior surface of the temporal process of the 
zygomatic bone and the slightly bulging zygomatic arch. 
There was no pseudo-joint formation between the zygoma 
and the lesion. Three-dimensional (3D) reconstruction of 
the CT images showed a distinct bone-like mass on the 
left coronoid process (Fig. 3B), while T1-weighted MR 
imaging indicated that the surface of this heterogeneous 
mass was covered with thick, low-intensity line-like 
cortical bone (Fig. 4A). The mass showed a high signal 
intensity in T2-weighted imaging (Fig. 4B).

Thus the consecutive and second diagnosis was a 
bone tumor of the coronoid process of the mandible. The 
patient underwent intra-oral coronoidectomy for resec-
tion of the osteoid mass, which was found to contain a 
large amount of cartilage and mature bone. Pathological 
analysis revealed the lesion to be an osteochondroma. 
One month after surgery, the patient’s mouth opening 
distance had increased to 20 mm, and to 30 mm after 
6 months. Panoramic imaging showed that the osteoid 
mass on the coronoid process had been resected success-
fully (Fig. 5). Up to the time of writing, no recurrence has 
been observed. 

Discussion
An extensive search revealed approximately 35 published 
cases of osteochondroma of the coronoid process of the 
mandible since the condition was first reported by Shack-
elford in 1943 (1).

An enlarged coronoid process and mushroom-like 
osteoid mass were observed clearly by CT imaging and 
3D reconstruction, which facilitated clearer diagnosis 
than panoramic radiographs. The features could not be 
clearly identified from panoramic radiographs alone 
because some images of the coronoid process showed 
osseous duplication. Indeed, interpretation of panoramic 
radiographs alone may present difficulties in the diag-
nosis of lesions of the coronoid process and zygomatic 

arch, which can alternatively be diagnosed using CT. 
Totsuka et al. reported that computed tomography not 
only demonstrated enlargement of the coronoid process 
and deformity of the surrounding bones, but also 
disclosed the shape of the enlarged coronoid process and 
that of the displaced surrounding bones (2). Kerscher et 
al. reported that only CT demonstrated the exact shape 
of the enlarged coronoid process and the space between 
the coronoid process and surrounding bones (3). Yesildag 
et al. reported that CT imaging could be used as a guide 
for planning preoperative core needle biopsy and the 
final surgical approach (4). In addition, several authors 
have reported the usefulness of CT imaging (5-8). CT 
visualizes abnormalities of tissues and the size of the 
lesion and clarifies its shape and composition, location, 
and relationships with the neighboring structures. James 
et al. reported that although panoramic radiographic 
examination is useful for screening, superimposition of 

Fig. 1   Panoramic radiographic image showing normal morphol-
ogy of the left coronoid process (arrow).

Fig. 2   Magnetic resonance imaging (MRI) revealing slight 
anterior disc displacement of the left temporomandibular joint 
(arrow). The irregular part of bone marrow signal intensity of the 
condyle.
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tumors can cause complications in diagnosis (5). In the 
present case, we ensured that the diagnosis was not based 
on panoramic radiography alone, and in fact CT images 
of the lesion were much clearer.

3D reconstruction—also often referred to as 
3DCT—is essential for confirming the diagnosis, for 
determining the size and relationship of the tumor to 

surrounding structures, and for surgical planning. Emekli 
et al. reported that 3D reconstruction was essential for 
revealing the dimensions of the mass and the relation-
ships with the surrounding structures (6). Etöz et al. 
reported that preoperative CT with 3D reconstruction 
was essential for establishing the exact extent of the 
lesion, and for deciding whether an intraoral or extraoral 

Fig. 5   Panoramic radiographic image showing successful resec-
tion of the osteoid mass from the coronoid process (arrow).

Fig. 3   (A) Computed tomography (CT) showing a bone-like mass continuous with the tip of the left coronoid 
process. (B) Three-dimensional CT image showing distinct bone-like mass on the left coronoid process (arrow). 
(C) Enlargement image of the left coronoid process (arrow).

Fig. 4   (A) T1-weighted MRI image revealing thick, low-intensity line-like cortical bone over the surface of a 
heterogeneous mass (arrow). (B) T2-weighted image revealing a high-intensity mass (arrow).
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approach should be used (8). Tavassol et al. reported that 
CT with 3D reconstruction was essential for determining 
the correct diagnosis, and specifically for surgical plan-
ning (8). 3D reconstruction is essential for confirming 
the diagnosis, determining the size and relationship of 
the tumor to surrounding structures, and for surgical 
planning. We used CT imaging to confirm the presence 
of a mass with the same morphological characteristics as 
those described in previous reports. Lesions of the coro-
noid process can pose a diagnostic dilemma. Panoramic 
radiography provides adequate diagnostic information 
for reaching an initial diagnosis, but determination of 
the detailed osseous structures is dependent on X-ray 
incidence and exposure factors. From our experience, 
we believe that diagnosis is difficult using panoramic 
radiography alone, because imaging of the coronoid 
process of the mandible can reveal osseous duplication. 
Indeed, interpretation of panoramic radiographs may 
be problematic for diagnosis of lesions of the coronoid 
process, sectional images may be needed (i.e. CT). We 
recognized that other reseachers did not recommend 
reliance on panoramic radiography alone for diagnosis of 
lesions of the coronoid process. 

The final pathologic diagnosis confirms hyperplasia, 
osteochondroma (Jacob’s disease) and benign tumor of 
the coronoid process. Confirmation of these diagnoses is 
difficult based solely on a plain radiographic modality 
such as panoramic radiography. In our present case, 
CT was effective for lesion detection. However, in a 
patient without a history of trauma, but presenting only 
pain and trismus, computed tomography is not usually 
conducted. If the patient has severe trismus, suspected 
abnormality of the coronoid process based on panoramic 
radiography may justify the need for a CT examina-
tion. Although not used in the present case, cone-beam 
computed tomography (CBCT) can also be considered 
as a routine modality. In dentomaxillofacial radiology, 
CBCT is primarily used in place of multidetector CT 
for obtaining three-dimensional reconstructions of bone 
structures with a lower radiation dose. CT images can 
show more detailed bony growth of the coronoid process 
and its relationship to the zygomatic arch. CT scan, espe-
cially with 3D reconstruction, is a very useful method for 
diagnosis of lesions of the coronoid process. CT as well 
as CBCT, and 3D reconstruction using both, are essential 

for completing the diagnosis, for determining the size of 
the tumor and its relationship to nearby structures, and 
for surgical planning. If the patient has severe trismus and 
pain with suspected abnormality of the coronoid process 
based on panoramic radiography, we recommend routine 
use of CT or CBCT for establishing a clinical diagnosis 
of any “suspected mass of the coronoid process”.
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