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 ABSTRACT 

Osteochondroma (osteocartilaginous exostosis) is one of the most common benign 

tumors of bone but is rare in the craniofacial region. Only a few cases of osteochon-

droma of the coronoid process have been reported in the literature, since the time of 

its discovery (osteochondroma of a coronoid process) by Jacob in 1899. We present 

a case of osteochondroma of the left coronoid process in a 16-year-old female pa-

tient. Contrary to the literature, our patient had no limited mouth opening despite a 

close approximation of left hyperplastic coronoid process with zygomatic arch, 

making it a unique case among similar cases. Plain radiography can be used for this 

hyperplastic condition but due to its inherent distortion and being only two-

dimensional (2D) it has a limited diagnostic advantage. Cone beam computed to-

mography (CBCT) was employed for necessary diagnostic information. We man-

aged our patient with an intraoral coronoidectomy. 
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Introduction 

Osteochondroma is one of the most common benign 

tumors of the skeleton. It has a typical cartilage-capped 

hyperplastic growth, which is usually mushroom shaped 

and is a common tumor in the axial skeleton, usually in 

the metaphysis of long bones like femur and tibia. [1] It 

is normally seen in the bones that develop through en-

dochondral ossification, [2] the fact that shows its fre-

quency in the designated areas. Most maxillofacial 

bones go through a developmental process of in-

tramembranous ossification and thus a rare site for the 

occurrence of osteochondroma, although it can occur in 

mandibular condyle or coronoid process, [1] and only a 

handful of cases have been reported in the literature 

affecting the latter two sites. 

Von langenback in 1853 defined hyperplasia of 

the coronoid process of the mandible for the first time, 

but a fusion of hyperplastic coronoid process with zy-

gomatic bone, a case of osteochondroma was first re-

ported by French Anatomist, Oscar Jacob in 1899. [3] 

Jacob described a pseudo arthrosis joint between the 

coronoid process of the mandible and medial aspect of 

zygomatic bone, a case of osteochondroma and hence 

the condition has retained the eponym of Jacob’s dis-

ease. [4] The osteochondroma of coronoid process de-

velops slowly with major presenting signs of a painless 

decreased mouth opening and changes in the morpholo-

gy of zygomatic bone. [5] Panoramic radiography being 

very useful to the dentist, a simple and cheap investiga-

tion for the patients, allows a good outline of jaws and 

adjacent tissue, could be used for investigation of mor-

phological changes in coronoid process, [6] although the 

interpretation can prove a difficult task owing to the 

superimposition of various structures in the region of 

posterior maxilla. Cone beam computed tomography 

(CBCT) being affordable, having less radiation and sa-  
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Figure 1A: Swelling over left zygoma in closed mouth position,  B: Marked facial asymmetry due to outward movement of zygoma in 

open mouth position,  C: Upper dental arch with no significant findings, D: Lower dental arch with signs of good oral hygiene 

 

me diagnostic benefit when compared to multidetector 

computed tomography (MDCT), was used for diagnosis 

and surgical planning in this case. Intraoral Coronoidec-

tomy was used for the resection of the tumor mass in 

our patient. 

 

Case Report 

A 16-year-old female patient reported to our depart-

ment, Oral Medicine and Radiology with a chief com-

plaint of swelling on the left side of the face. The pa-

tient’s medical anamnesis was non-contributory. There 

was no history of any trauma, congenital bone disorder 

and there was no defect in any other musculoskeletal 

system. Clinical examination revealed a diffuse swelling 

of around 3 centimetres (cm) by 3 centimetres (cm) in 

the region of left zygoma in closed mouth position (Fig-

ure 1A). The swelling exaggerated upon opening of the 

mouth (Figure 1B) and reached back to its original size 

in closed mouth position. There was no pain or devia-

tion during opening and closing of mouth and the inter-

incisal distance was 43 mm in maximum opening posi-

tion. Audible click was felt over the left temporoman-

dibular joint region and increased pressure was detected 

over left zygoma during the opening of the mouth. In-

traoral examination revealed good oral hygiene with no 

significant findings (Figure 1C and 1D).  

Panoramic radiograph showed increased radiopac-

ity with an altered morphology of the left coronoid pro-

cess as compared to right side (Figure 2). As panoramic 

radiograph lacked clarity and did not reveal the exact 

extension and shape of the hyperplastic left coronoid 

process, a CBCT scan was used for descriptive diagno-

sis. After taking informed consent for exposure, the 

patient was scanned using CBCT Planmeca Promax 3D 

Mid (Planmeca Finland) machine at 90kVp, 8mA, 

13.772 seconds’ scan time, 20.2cm height and 17.5cm 

diameter scan volume. Planmeca Romexis viewer soft-

ware 4.3.0.R was employed for generation of volumet-

ric and study data. The images obtained from CBCT 

were reconstructed in multiplanar image mode. Axial 

section of CBCT showed a close approximation of en-

larged coronoid process with medial aspect of zygomat-  

 

 
 

Figure 2: Panoramic radiograph revealing a change in the morphology of left coronoid process 
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Figure 3a: CBCT axial section reveals bony enlargement continuous with the tip of the left coronoid process.  b: CBCT coronal section 

showing extension of left coronoid mass in the inner surface of zygomatic arch.  c: Sagittal section of CBCT showing exophytic growth 

of left coronoid process 

 

ic arch on the left side (Figure 3A). Zygomatic arch has 

remodelled itself in Figure 3A to a position more out-

ward as compared to the unaffected right side, and this 

remodelling has given rise to facial asymmetry in the 

form of swelling over the zygoma region clinically. 

CBCT coronal section revealed the enlarged coronoid 

process just short of impinging with medial surface of 

zygomatic arch on the left side (Figure 3B). Outward 

pushing of zygomatic bone on the left side as compared 

to that of right can be appreciated in this section as well. 

CBCT sagittal section of the left coronoid process clear-

ly showed abnormal enlargement and extension of the 

left coronoid process in an anterior direction (Figure 

3C). Three-dimensional (3D) reconstruction showed 

distinct bone like mass on left coronoid process (Figure 

4A and C) and a normal morphology of right coronoid 

process (Figure 4B).  

A provisional diagnosis of the osteochondroma of 

left coronoid process was given, and the patient was 

planned for surgical excision of the tumor mass (5A). 

Intra-oral coronoidectomy of the left side was carried 

out (Figures 5B, C and D). The resected specimen (Fig-

ure 5E) approximately 3.0X1.0 centimetres in size was 

sent for histopathological examination. The specimen 

after decalcification showed zones of fibrous tissue, 

proliferating chondrocytes, and hyperplastic chondro-

blasts (Figure 6) suggestive of osteochondroma. The 

patient is under follow up and showed uneventful re-

covery after 6 months follow up (Figure 7A and B). The 

post-operative CBCT images and 3D reconstruction 

shows successful resection of the left coronoid process 

(Figure 8 and 9).  

 

Discussion 

Osteochondroma, an osteocartilaginous exostosis, one 

of the most common skeletal tumors occurs as a non-

hereditary, solitary lesion in 85% of cases. [7] It consti-

tutes about 35.5% and 8.5% of benign bone tumors and 

all bone tumors overall respectively and when it occurs 

in the coronoid process has a slight predilection for 

males, and favouring left coronoid process. [8] It can 

occur in the form of multiple lesions when it is known 

as multiple hereditary exostosis and inherited as an au-

tosomal dominant pattern. [9] Solitary osteochondroma 

is usually seen in the axial and appendicular skeleton. In 

rare instances, it may occur at the base of the skull, 

maxillary sinus, mandible, and zygomatic arch when 

affecting the craniofacial region. [7] The tumor is com-

paratively rare all over the body, more so in the head 

and neck region, specifically on the mandibular coronoid  

 

 
 

Figure 4A: 3D CBCT reconstruction shows enlarged left coronoid process projecting high up, impinging on inner surface of zygomatic 

arch. B: 3D sagittal reconstruction reveals normal right coronoid process,  C: 3D sagittal reconstruction reveals distinct bone like mass 

approximating on inner surface of zygomatic arch on left side 
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Figure 5A: Patient prepared for surgical procedure,  B: Intraoperative procedure of resection of bony enlargement of left coronoid pro-

cess,  C: Post resection picture of surgical site,  D: Closure of surgical site using 3-0 Vicryl sutures,  E: The gross surgical specimen 

around 3.0 X 1.0 cms, which was white in colour, smooth surfaced and hard in consistency 
 

 

 
 

Figure 6: Histopathological examination confirmed oste-

ochondroma. The tumor consists of zones of fibrous tissue, 

proliferating chondrocytes, hyperplastic chondroblasts, and 

endochondral ossification underneath the cartilage 

 

process. [1] Osteochondroma of the coronoid process of 

the mandible was first reported by Oscar Jacob in 1899. 

It can occur unilaterally or bilaterally, with a mean age 

at the time of diagnosis shown as 30 years (age range: 

3-73years), and further investigations have shown a 

propensity of 77% in the age range of 10-40 years, fall-

ing in the increased risk category. [7] The condition is 

asymptomatic in the earlier stages, often with a com-

plaint of progressively decreasing mouth opening over 

an extended period followed by pressure in the region of 

attachment of coronoid process to the medial surface of 

the zygomatic arch and often with a deviated opening 

path of the mandible to the affected side. [1] The vari-

ous etiological factors that have been put forward for 

osteochondroma of coronoid process range from high 

temporomandibular joint activity, trauma, familial and 

genetic predisposition. [4] The patient in this case report 

had no complaint of any pain supporting the literature 

but had no compromised mouth opening that is contrary 

to the existing literature. Our patient had an unobstruct-

ed mouth opening measuring 43mm. The zygomatic 

arch has remodelled itself in this case extensively to 

make room for anteriorly ex tending hyperplastic coron-  

 
 

Figure 7A: Post-operative picture in closed mouth position 

showing improvement in left zygomatic arch expansion. B: 

Post-operative picture in open mouth position showing sym-

metrical facial appearance 

 

oid process. Due to the lack of constant contact between 

the two implicated surfaces (enlarged coronoid process 

and the inner surface of zygomatic arch) our patient had 

no restricted mouth opening. 

The panoramic radiographs if used alone can lead 

to difficulty in diagnosing the morphological changes in 

the region of the coronoid process and zygomatic arch 

and 3D imaging modalities like computed tomography 

(CT) can be used as an alternative investigation, provid-

ing the exact shape of an enlarged coronoid process and 

adjoining displaced bones. [10] 3D imaging can be an 

invaluable tool for devising a proper treatment plan, but 

can expose patients to high radiation dose and should be 

used with caution, particularly in young patients. Its use 

should be restricted to patients, who have huge morpho-

logical alterations, which are not discernible by other 

means of investigations with less radiation exposure. 

[11] Osteochondroma of coronoid is usually noticed 

initially during routine radiographic investigations or 

palpation of the affected area and to confirm doubts, CT 

with 3D reconstruction is recommended. [1] In the re-

cent times, owing to less radiation exposure and cost 

efficiency of CBCT, it has been favoured for diagnosis  
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Figure 8A: Post-operative CBCT axial section showing no more extension of left coronoid process,  B: Post-operative CBCT coronal 

section shows absence of exophytic growth on the inner side of left zygomatic arch,  C: Post-operative CBCT sagittal section reveals 

successful resection of tumour mass on left coronoid process 
 

in comparison with CT. [12]
 
CBCT owing to its less 

radiation dosage has replaced multidetector CT for im-

age acquisition in craniofacial radiology and can be 

used as a routine imaging modality. [10] Although we 

could infer increased radio-opacity over the left coro-

noid process on panoramic radiograph in our patient, 

suggesting of abnormal morphology yet it was not clear 

to assess the exact morphological extension of the bone, 

so we felt the need for further imaging to arise at a con-

vincing diagnosis. CBCT being economical, less time 

consuming and on a par with CT for such cases, was 

used in present case. Utilizing multiplanar imaging and 

a detailed study of coronal, sagittal, and axial sections 

led us to the provisional diagnosis of osteochondroma of 

left coronoid process, which was later confirmed by the 

histopathological report. Histopathological differential 

diagnosis of osteochondroma includes benign osteoblas-

toma, osteoma, chondroblastoma, chondroma, and bony 

hyperplasia. [13]  

The literature shows a variable number of surgical 

approaches for the resection of the osteochondroma of 

the coronoid process, employing both intraoral as well 

as extraoral techniques. [5, 14-15] CBCT provided us 

with an estimate of the size of the lesion that was suita-

ble for an intra oral approach. The patient’s normal 

mouth opening also helped us to approach the lesion 

intraorally and this way the excessive amounts of scar-

ing and a risk to neighbouring neurovascular structures 

that may be associated with any extraoral approach was 

avoided. The recurrence rate after complete resection of 

osteochondroma of coronoid process is rare around 2%. 

[16] The patient is on regular follow-up and showed no 

signs of any abnormality at one year of a follow-up ap-

pointment. 

 

Conclusion 

Osteochondroma of coronoid process of mandible con-

sists of a pseudo-joint between hyperplastic coronoid 

process and the inner surface of the zygomatic bone. 

Osteochondroma should be considered when patients 

present with progressively limited mouth opening with 

facial asymmetry. A rare case of osteochondroma is 

presented with no limitation in mouth opening. Pre-

operative cone beam computed tomography (CBCT) 

helped us with the diagnosis of this case, although the 

final diagnosis was made only after histopathological 

investigation. CBCT can be an indispensable radio-

graphic investigation when designing surgery for such  

 

 
 

Figure 9A: Post-operative 3D CBCT reconstruction shows successful resection of left enlarged coronoid process,  B: 3D sagittal recon-

struction reveals normal right coronoid process,  C: Post-operative 3D CBCT sagittal reconstruction shows reduced height of left coro-

noid process after successful resection of tumour mass 
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cases. We recommend an intra-oral approach for the 

resection of osteochondroma of coronoid process. 
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