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Abstract: Osteomyelitis is a true infection of the bone induced by pyogenic microorganisms. Other than 

chronic cases, conventional imaging modalities do not offer much radiographic details. Computed tomography 

is considered the best modality for imaging the osteomyelitic cases. However, CBCT provides a lower dose, 

lower cost alternative to conventional CT and has gained increased acceptance as a 3D imaging 

modality.CBCT has potential to sufficiently depict osteomyelitic lesions like osteolytic and osteosclerotic areas, 

ill-defined cortical borders with periosteal reaction and sequestra. 

We present a case report of  osteomyelitis in which periosteal reaction and sequestra is well appreciated in all 

three sagittal , coronal and axial sections of CBCT and reemphasizes the role of CBCT as a useful tool in the 

field of diagnostic maxilla-facial Radiology. 

 

I. Introduction 
The word “osteomyelitis” originates from the ancient Greek words osteon (bone) and muelinos 

(marrow) and means infection of medullary portion of the bone.
[1] 

It is more commonly seen in the mandible 

than the maxilla because of the dense, poorly-vascularized cortical plates and the only blood supply from the 

inferior alveolar neurovascular bundle.
[2]

 The term “osteomyelitis” is used to describe a true infection of the 

bone induced by pyogenic microorganisms, although other etiological factors, such as traumatic injuries, 

radiation, may also produce inflammation of the medullary space.
[3]

 

Jacobsso et al characterized the radiological findings as cortical destruction, osteolytic areas in 

sclerotic zones, dissolution, loss of trabecular pattern, moth eaten appearance, and shortening of tooth roots.
[4]

 

Features directly linked to osteomyelitis are periosteal bone formation and sequestra. Bone changes with respect 

to inflammatory diseases require a significant loss of bone mineral content to be radiologically evident. 

Therefore, negative radiological findings do not exclude acute osteomyelitis. Plain film radiography is helpful 

only in chronic conditions where the moth eaten appearance of bone is evident after considerable osteolytic 

activity.
[5]

The use of bone window CT enables high quality imaging of osteomyelitis and is able to define the 

precise location and extent depending on the appearance of the fascial spaces.
[6]

 

Cone-beam computed tomography (CBCT) has gained increased acceptance as a 3D imaging modality, 

offering an alternative to CT especially in the maxillofacial area.
[7]

 High-contrast structures can be visualized 

almost equal to bone window CT combined with a reduced radiation exposure.
[8]

CBCT sufficiently depicts 

osteomyelitic lesions like osteolytic and osteosclerotic areas, ill-defined cortical borders with periosteal reaction 

and sequestra.
[5]

 

 

II. Case Report 
A male patient aged 42 years reported to the department of Oral Medicine and Radiology with a painful 

and persistent bony hard swelling with an extra oral sinus tract involving the left lower border of mandible since 

3 months. [Figure 1a] Extra oral drainage of pus was carried out a month ago at a general hospital. As the 

investigation of oral cavity for the foci of infection was ignored earlier, the extra oral sinus persisted.    

The swelling was diffuse, bony hard and tender extending from mid cheek region to 2 cm below the 

lower border of mandible superio-inferiorly and 1 cm away from corner of mouth to angle of mandible antero-

posteriorly with an extra-oral draining sinus  at the lower border of mandible in the region of 37. Localized 

ipsilateral submandibular lymphadenopathy was noted. Intraoral examination revealed root pieces with 37 & 38. 

Based on these findings provisional diagnosis of chronic alveolar abscess was made. An intra oral periapical 
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radiograph revealed root piece of 38, a submerged and carious 37 with acutely dilacerated roots and an ill-

defined periapical radiolucency involving 36, 37  [Figure 1b] 

Cone Beam CT imaging was carried out to evaluate the extent of the pathology and the submerged tooth’s 

proximity to the associated structures. The reconstructed Panoramic image on the CBCT revealed an osteolytic 

lesion. Sagittal and coronal sections showed sequestra and perforation of buccal and lingual cortex. [Figure 2] 

Coronal and Axial sections revealed the periosteal reaction. [Figure 3 & Figure 4] The inferior alveolar nerve 

canal was pushed lingually by the lesion. Complete haemogram was done and it showed an increase in WBC 

count. The history of a slow progressive swelling with clinical findings of a bony hard, diffuse swelling with 

extraoral draining sinus and typical radiographic findings of formation of sequestrum, perforation of buccal and 

lingual cortex and periosteal reaction led to a final diagnosis of Chronic Suppurative Osteomyelitis.  

The patient was then referred to the Department of Oral and Maxillofacial Surgery for further 

treatment. Initial surgical treatment consisted of removal of offending teeth, sequestrectomy and decortication in 

conjunction with intravenous antimicrobial therapy. There was satisfactory healing and resolution of the extra 

oral sinus tract upon a one week recall. 

 

III. Discussion 
A popular imaging approach for dental and maxillofacial surgery practices has been Panoramic 

radiography. However, it creates only flattened out, two dimensional images with ghost images and a definite 

superimposition of all the surrounding structures. Additionally, bone density has to be reduced by 30-50% to be 

visible in plain radiography and this usually takes 2-3 weeks in acute osteomyelitis.
[9]

 

In our case, conventional IOPA and panoramic radiography did not reveal any osteomyelitic features. 

Sequestrum, perforation of cortex and periosteal reaction was only visible after taking a CBCT scan with a small 

FOV of the selected region.  CBCT allows these anatomic entities to be viewed in three dimensions creating 

images that are both dimensionally faithful and anatomically accurate without distortion, magnification and 

superimposition.
[10]

 

The importance of imaging in osteomyelitis is to localize the condition, to find out its extent, and to 

assess the response after treatment. Conventional CT is a useful method of preoperative assessment.
[11]

 

However, CBCT provides a lower dose, lower cost alternative to conventional CT and promises to improve the 

practice of oral and maxillofacial radiology.
[12,13]

  

Irregular margins are a common radiographic trait of malignancy. Interestingly, osteomyelitis has 

similar irregular margins. A malignant lesion is less likely to foster a new layer of periosteal bone, while in 

contrast chronic infection frequently exhibits such layering. Such radiographically similar lesions of widely 

different prognosis can be differentiated on the basis of periosteal reaction and cortical destruction. With 

multiplanar slices of a CBCT scan thin layers of periosteal reaction is better viewed compared to occlusal 

radiographs.
[14]

 In addition, small bony sequestra associated with osteomyelitis are better identified with cross-

sectional imaging as shown in our case.  

 

IV. Conclusion 
In conclusion, two dimensional plain radiography techniques may be a hindrance in accurate diagnosis 

of maxillofacial osseous lesions in certain cases. CBCT provides excellent multiplanar reconstructions of the 

axial images allowing distinction of even the most subtle osseous changes. CBCT shows a promising potential 

to replace conventional radiography facilitating a precise diagnosis of maxillofacial bone lesions and operative 

planning. 
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Legends 

Figure-1 

a. Bony hard swelling with an extra oral sinus tract (white arrow) 

 
b. Submerged and carious 37 with acutely dilacerated roots and an ill-defined periapical radiolucency 

involving 36, 37 

 

 
 

Figure-2 
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Sagittal and coronal sections showed sequestra (yellow arrow )and perforation of buccal and lingual 

cortex.(white arrows ) 

 

Figure-3 

 
Coronal section showing periosteal reaction 

 

Figure-4 

 
Axial section showing periosteal reaction 

 

 


