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Inflammatory Lesions 
of the Jaws 
• Most common disease
• Disruption of bone metabolism 

• Imbalance of osteoblastic (bone 
production) and osteoclastic 
(bone resorption) activities 
• Altered by the pathogenicity of 

bacterial microorganisms, the 
host immune response, tissue 
vascularity, and time. 
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resorption, resulting in radiolucency. The periodontal ligament space 
involved in the lesion will be widened; this widening is greatest at the 
source of the infl ammation. For example, with periapical lesions the 
widening is greatest around the apical region of the root and in peri-
odontal disease the widening is greatest at the alveolar crest. With 
chronic infections, root resorption may occur and cortical boundaries 
may be resorbed. The periosteal component of bone, whether on the 
surface of the jaws or lining the fl oor of the maxillary sinus, also 
responds to infl ammation. The periosteum contains a layer of pluri-
potential lining cells that, under the right conditions, differentiate into 
osteoblasts and lay down new bone. Infl ammatory exudate from 
infection within the bone can penetrate the cortex, lift up the perios-
teum from the surface of the bone, and stimulate the periosteum to 
produce new bone. Because infl ammatory exudate is a fl uid, the peri-
osteum is lifted from the surface of bone in a manner that positions 
the periosteum almost parallel to the surface of the bone; thus the 
layer of new bone is almost parallel to the bone surface.  

  PERIAPICAL INFLAMMATORY LESIONS 

  Synonyms 
 Periapical infl ammatory lesions have been called acute apical peri-
odontitis, chronic apical periodontitis, periapical abscess, and periapi-
cal granuloma. Radiolucent presentations have been called rarefying 
osteitis, whereas radiopaque presentations have been called sclerosing 
osteitis, condensing osteitis, and focal sclerosing osteitis.  Chapter 21  
presents a discussion of periapical cysts of infl ammatory origin 
(radicular cysts).  

  Defi nition 
 A periapical infl ammatory lesion is defi ned as a local response of the 
bone around the apex of a tooth that occurs as a result of necrosis of 
the pulp or through destruction of the periapical tissues by extensive 
periodontal disease ( Fig. 20-1   ). The pulpal necrosis may occur as a 
result of pulpal invasion of bacteria through caries or trauma. In 
 Figure 20-1 , the periapical infl ammatory lesion is characterized by 
apical periodontitis, an infl ammatory process that may histologically 
represent either a periapical abscess or a periapical granuloma. Toxic 
metabolites from the necrotic pulp exit the root apex to incite an 
infl ammatory reaction in the periapical periodontal ligament and 
surrounding bone (apical periodontitis). This reaction is character-
ized histologically by an infl ammatory infi ltrate composed predomi-
nantly of lymphocytes mixed with polymorphonuclear neutrophils. 
Depending on the severity of the response, the neutrophils may collect 
to form pus, resulting in an apical abscess. This result is categorized 
as acute infl ammation. Alternatively, in an attempt to heal from apical 
periodontitis, the body stimulates the formation of granulation tissue 
mixed with a chronic infl ammatory infi ltrate composed predomi-
nantly of lymphocytes, plasma cells, and histiocytes, giving rise to 
periapical granuloma. Entrapped epithelium (the rests of Malassez) 

may proliferate to form a radicular or apical cyst. Acute exacerbations 
of the chronic lesions may occur intermittently. 

 If the surrounding bone marrow becomes involved with the 
infl ammatory reaction through the spread of pyogenic organisms, the 
localized periapical abscess may transform into osteomyelitis. The 
exact point at which a periapical infl ammatory lesion becomes osteo-
myelitis is not easily determined or defi ned. The size of the area of 
infl ammation is not as important as the severity of the reaction. 
However, considering the size of the lesion as one factor, periapical 
infl ammatory lesions usually involve only the local bone adjacent to 
the apex of the tooth, and osteomyelitis involves a larger area of bone. 
Periapical lesions occasionally may be large, but the epicenter of the 
lesion remains in the vicinity of the tooth apex. If the periapical lesion 
extends farther, so that the lesion no longer is centered on the tooth 
apex, osteomyelitis may be considered as a possible diagnosis. The 
distinction between periapical infl ammation and osteomyelitis can be 
made if sequestra are detected radiographically. Progression from 
periapical infl ammation to osteomyelitis is relatively rare, and other 
factors play a role in its development, such as a decrease in the 
host defenses and an increase in the virulence of pathogenic 
microorganisms.  

  Clinical Features 
 The symptoms of periapical infl ammatory lesions can range across a 
broad spectrum, from being asymptomatic to an occasional toothache 
to severe pain with or without facial swelling, fever, and lymphade-
nopathy. A periapical abscess usually manifests with severe pain, 
mobility and sometimes elevation of the involved tooth, swelling, and 
tenderness to percussion. Palpation of the apical region elicits pain. 
Spontaneous drainage into the oral cavity through a fi stula (parulis) 
may relieve the acute pain. In rare cases a dental abscess may manifest 
with systemic symptoms (e.g., fever, facial swelling, lymphadenopa-
thy) along with the pain. The acute lesion may evolve into a chronic 
one (periapical granuloma or cyst), which may be asymptomatic 
except for intermittent fl are-ups of  “ toothache ”  pain, which mark the 
acute exacerbation of the chronic lesion. Patients often give a history 
of intermittent pain. The associated tooth may be asymptomatic, or 
it may be sensitive to percussion and mobile. More often, however, 
the periapical lesion arises in the chronic form de novo; in this case 
it may be asymptomatic. It is important to understand that the clinical 
presentation does not necessarily correlate with the histologic or 
radiographic fi ndings.  

  Radiographic Features 
 The radiographic features of periapical infl ammatory lesions vary 
depending on the time course of the lesion. Because very early lesions 
may not show any radiographic changes, diagnosis of these lesions 
relies solely on the clinical symptoms ( Fig. 20-2   ). More chronic lesions 
may show lytic (radiolucent) or sclerotic (radiopaque) changes, or 
both. 

 FIG. 20-1      Interrelationship of possible results of periapical infl ammation.    
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Periapical 
Inflammatory Lesions

• Imaging Modalities
• Periapical Radiographs
• Panoramic Radiographs (OPG) 
• CT 

• Both Cone beam CT & Multislice CT are more 
sensitive for periapical lesions than intraoral 
and panoramic radiographs. 

• General Imaging Features
• Radiolucent è Can be well-defined or ill-defined
• Centred at the apical foramen
• Effacement of apical lamina dura
• Surrounding reactive sclerosis 
• +/- apical root resorption 
• +/- cortical effacement
• +/- periostitis of antral floor w/wo effacement



Periosteal Reaction / Periostitis

Ref. White and Pharoah’s Oral Radiology: Principles and Interpretation 8th Edition 



Case courtesy of Dr Bernard Koong



Multiple Inflammatory Lesions



PA of 11 11 on CBCT (sagittal view)

Case courtesy of Dr Bernard Koong



16 on CBCT (coronal view)

Case courtesy of Dr Bernard Koong

Cropped OPG



Case courtesy of Dr Bernard Koong



Case courtesy of Dr Bernard Koong

Inflammatory change in R paranasal sinuses 
secondary to odontogenic infection

MSCT Sinus



Find inflammatory lesions
Hint: not periapical



Ref. White and Pharoah’s Oral Radiology: Principles and Interpretation 8th Edition 



Ref. White and Pharoah’s Oral Radiology: Principles and Interpretation 8th Edition 



Case courtesy of Dr Bernard Koong
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Osteomyelitis
• Widespread inflammation of bone 

• Most are associated with odontogenic infections ie. periapical inflammatory lesions
• Others: Trauma (esp. compound fractures) & Radiation Therapy 

• Numerous Classifications… 2 Broad Groups:
• ACUTE

• Suppurative & Rarefying
• CHRONIC (> 4 weeks) 

• Non-suppurative & Sclerosing 
• Most common in the posterior mandible 



blood supply of the jawbone is given in Table 2.10. In 
many cases of acute and secondary chronic osteomyeli-
tis none of these factors may be apparent or detected; 
however, they must always be considered, looked for, 
and ultimately treated (Baltensperger 2003).

2.6.2.2.4 Microbiology

Acute and secondary chronic osteomyelitis are consid-
ered true infections of the bone induced by pyogenic 
microorganisms. As shown in Fig. 2.5, the number and 
virulence of these pathogens are important factors in 
the establishment of a bone infection.

Although until recently involvement of S. aureus, 
S. epidermidis, and Actinomyces were still discussed 
as the major pathogens in cases of osteomyelitis of the 
jaws, more recent studies favor the concept of a poly-
microbic infection with several responsible pathogens. 
!is shi" in doctrine is explained mainly by modern, 
sophisticated culture methods, especially involving 
anaerobic media, which enable identi#cation of pos-
sible pathogens more accurately. Consequently, many 
pathogens, which are mostly found in the healthy oral 
$ora, have been associated with cases of jawbone os-
teomyelitis; however, prolonged antibiotic therapy 
prior to harvesting of the specimen and possible oral 
contamination complicate the interpretation of each 
result.

A more detailed overview and in-depth information 
on this topic is provided in Chap. 7.

2.6.2.2.5 Etiology and Pathogenesis, 

Subclassification Groups

According to the classi#cation criteria stated previously, 
subclassi#cation of acute and secondary chronic osteo-
myelitis is based on presumed etiology and pathogene-
sis of disease (Tables 2.7 and 2.11). Acute and secondary 
chronic osteomyelitis are initiated by a contagious focus 
of infection or by hematogenous spread. In osteomyeli-
tis of long bones, hematogenous spread is the leading 
cause, especially in infants and children, because of the 
distinct anatomy of the metaphyseal region. In most of 
these cases a single responsible pathogen can be isolated 
(Mader and Calhoun 2000). Staphylococcus spp. are the 
most common organisms isolated in adults and are also 
prominent in children and infants.

Osteomyelitis of the jaws induced by hematogenous 
spread has become a rarity since the introduction of an-
tibiotics; however, in regions of limited medical access 
these forms may still be noted. Especially one form of os-
teomyelitis of hematogenous spread merits special men-
tion: neonatal or tooth-germ-induced acute osteomyeli-
tis of the jaws. Because of its risks of involvement of the 
eye, spreading to the dural sinuses and creating loss of 
teeth and facial bone deformities if treated inadequately, 
this type of osteomyelitis should be remembered. Neo-
natal or tooth-germ-induced acute osteomyelitis occurs 
most o"en within the #rst few weeks a"er birth, a%ecting 
the upper jaw in most instances. !is infection showed 
a mortality rate of up to 30% before the advent of an-

Fig. 2.5 .  Schematic illustra-

tion showing the interaction 

of host and pathogens. If the 

balance is shifted to the ad-

vantage of the aggressor, deep 

bone infection will be estab-

lished (Modified after Marx 

1999 and Mercuri 1999)

Pathogenesis of acute &
secondary chronic osteomyelitis

Number of pathogens x Virulence of pathogens

Local and systemic host immunity x
local tissue perfusion

Deep bacterial invasion into 
medullar and cortical bone

2

20

Marc Baltensperger, Gerold Eyrich



Pattern of Periosteal Reaction 
• Single layer
• Solid
• Multilayered (lamellated / onion skin)
• Spiculated

• Perpendicular “hair-on-end”
• Divergent “sunburst”
• Sloping “velvet”

• Complex
• Codman’s triangle  



Osteomyelitis - Imaging 

• Imaging Modalities
• 2D imaging is insufficient
• Cone Beam CT
• Multislice CT
• MRI 
• Nuclear Medicine Imaging (Gallium Scan)

• Imaging Features:
• Ill-defined lucencies (lytic / destruction of bone) in ACUTE phase, becoming more 

well-defined in CHRONIC phase
• Loss of normal trabecular pattern
• Cortical destruction is common
• Extensive adjacent sclerosis, depending on chronicity
• Periosteal reaction (periosteal new bone formation)
• Sequestra formation è key feature



The structure of periosteum varies with age. In 
children it is thicker, more vascular, active, and 
loosely attached as compared to adults where it is 
thinner, less active, and firmly adherent 







Jaw Infection involving 
Soft Tissues

• Failed to drain into oral cavity

• May involve various spaces, including the submandibular, sublingual, masticator, 
parapharyngeal and parotid spaces. 

• Cellulitis and abscess collection can be life threatening. 

• Other potential complications include airway compromise, cavernous sinus 
thrombosis, cerebral abscess, orbital infections and mediastinitis. 

• Imaging Modalities:
• Multislice CT with intravenous contrast is the first modality of choice
• MRI is also useful 



Post-contrast 
Multislice CT 

• Thickening of the skin and subcutaneous fat stranding 

• Fat planes often demonstrate increased density ‘dirty’ from oedema

• Involved muscles are swollen and enhanced
• Abscess collection presents as a spherical or lobulated fluid density focus with rim 

enhancement. 









Post 28 & 38 Exo
Infection









Deep cervical chain





Deep cervical infection associated with 38 socket

Necrotic mass with multiple foci of fluid collection
- posterior to the submandibular gland 
- superficial to the carotid sheath 
- anterior to the sternocleidomastoid muscle







Cellulitis
Post 8’s Exo Infection Pt 2.



Multiple foci of collection in the left masticator space medial pterygoid, lateral pterygoid and 
deep portion of the masseter and direct extension into the left temporomandibular joint

Oedema of affected muscles of mastication
Thickening of platysma muscle
Subcutaneous fat stranding / oedema
Fat stranding in left submandibular space. Reactive nodes (1B)
Parapharyngeal & pharyngeal mucosal spaces are normal



End.


