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The mandible is a physiologically complex bone that plays
a role in phonation, mastication, and jaw stability. It is a
strong flat bone that serves as an anchor for the lower denti-
tion and an attachment site for masticator muscles and facial
muscles. The mandible is composed of multiple bony seg-
ments including a U-shaped body segment that fuses in the
anterior midline at the symphysis menti and extends poste-
riorly to the vertical ramus segments. Each ramus connects
to the body through the angle. The ramus extends cranially
to form the coronoid process and mandibular condyle, which
are separated by the mandibular notch. The mandibular con-
dyle articulates with the temporal bone at the glenoid fossa

Dr. Eldaya, Dr. Eissa, Dr. Herrmann, and Dr. Pham are Residents, Department
of Radiology, University of Texas Medical Branch, Galveston, Texas; Dr. Calle
is a Fellow, Department of Diagnostic and Interventional Imaging, University
of Texas MD Anderson Cancer Center, Houston, Texas; and Dr. Uribe is
Assistant Professor of Neuroradiology, Department of Radiology, Baylor College
of Medicine, One Baylor Plaza, MS360, Houston, TX 77030; E-mail: tacosta@
bem.edu.

The authors and all staff in a position to control the content of this CME activity
and their spouses/life partners (if any) have disclosed that they have no relation-
ships with, or financial interests in, any commercial organizations pertaining to
this educational activity.

forming the temporomandibular joint. The outer cortical
bone of the mandible is known as the buccal surface, and the
inner cortex is known as the lingual surface. Between the two
cortices, there is trabecular bone and the alveolar canal,
which carries the mandibular nerves.

The mandible is a common site for more than 30 different
lesions.! Multiple lesion classifications have been proposed,
including classifications based on origin (odontogenic vs.
nonodontogenic); location, appearance (cystic vs. solid);
or pathology. Understanding all of the mentioned classifica-
tions is by far the best approach to appreciate the complex
overlapping pathologies.

Given the diversity and extensive pathologies affecting the
mandible, it is difficult to assess every lesion in great details
within a single review. This article serves as a selective
review, emphasizing the most common lesions, lesions with a
classical “Aunt Minnie” imaging appearance, and important
“cannot miss lesions.”

Mandibular Cystic Lesions

Keratocystic Odontogenic Tumor

Keratocystic odontogenic tumors are common lesions,
constituting 5% to 15% of all jaw cysts.” They mostly present
in young adults in the second to fourth decades of life and
are thought to arise from the dental lamina (band of ectoder-
mal cells giving rise to the teeth and enamel). Keratocystic
odontogenic tumors can expand and thin the cortex. They
typically have associated daughter cysts, which explain their
high recurrence rate (50%) when treated with curettage. On
imaging, these lesions are unilocular, lucent, expansile, and
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Figure 1. Keratocystic odontogenic tumor. Axial, nonenhanced
CT scan demonstrates a unilocular, expansile, lucent lesion (blue
arrow) within the body of the mandible resulting in thinning and
erosion of the overlying cortex (green arrow) associated with an
unerupted tooth (circle). Location, expansile appearance, and
unerupted tooth combination strongly suggest the diagnosis of
keratocystic odontogenic tumor.

often with thin overlying cortex, potentially eroding it
(Figure 1). Keratocystic odontogenic tumors can be associ-
ated with unerupted teeth and most commonly occur in the
body and ramus of the mandible.' The treatment is usually
surgical removal with wide margins to remove potential
daughter cells. The presence of multiple keratocystic odon-
togenic tumors should raise concern for Gorlin-Goltz syn-
drome (i.e., basal cell nevi, multiple keratocystic odontogenic
tumors, and skeletal malformations).

Keratocystic odontogenic tumors typically have
associated daughter cysts, which also must

be removed when treated with curettage to
prevent recurrence.

Traumatic (Simple) Bone Cyst
The mandible is the most common location for traumatic
bone cysts.! Although these are labeled as cysts, they are not

Figure 2. Traumatic (simple) bone cyst. Sagittal, nonenhanced
CT scan demonstrates a unilocular, lucent, nonexpansile lesion
that is corticated but with scalloping of the inferomedial margin
(arrow) incidentally noted in a 24-year-old man. The imaging
appearance and clinical picture suggest the diagnosis of a trau-
matic bone cyst.

true cysts as they do not contain a true epithelial lining. The
pathophysiology of these lesions is not clearly understood
but is thought to be secondary to traumatic hemorrhage with
subsequent bone resorption.® Traumatic bone cysts typically
occur in the second decade of life and usually are detected
incidentally. They typically appear on imaging as unilocular,
lucent lesions with scalloped, thinned cortical margins
extending between the teeth roots (Figure 2).

Dentigerous (Follicular) Cyst

Dentigerous cysts are the most common developmental/
noninflammatory odontogenic cysts.? Dentigerous cysts
occur mostly in young adults, with peak incidence between
the second and fourth decades of life. Dentigerous cysts occur
secondary to proliferation of the lining of the dental follicle.
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Figure 3. Dentigerous cyst. Axial, nonenhanced CT scan dem-
onstrates a corticated, lucent mandibular lesion containing the
left third molar tooth (circle). Imaging appearance and location
are virtually pathognomonic of a dentigerous cyst. The subcutane-
ous air and soft tissue swelling about the mandible were caused
by recent trauma. The dentigerous cyst was an incidental finding.

This results in fluid accumulating between the follicular epi-
thelium and the crown of the developing or unerupted tooth.
Dentigerous cysts mostly occur around the third mandibular
molar. The presence of a tooth crown projecting into a man-
dibular cyst is pathognomonic for dentigerous cysts. Imaging
closely follows the pathophysiology and typically demon-
strates a corticated cyst containing a crown of an unerupted
tooth (Figure 3). Treatment typically is extraction of the
involved tooth with cyst removal.

Dentigerous cysts are the most common
developmental/noninflammatory odontogenic
cysts.

Primary Mandibular Odontogenic Solid Tumors

Ameloblastoma

Ameloblastoma arises from the enamel-forming cells of
the epithelium secondary to faulty progression.* They typi-
cally present in the third to sixth decades of life and consti-
tute 10% of all odontogenic tumors. Ameloblastomas
typically are associated with unerupted teeth and usually are
slow growing.! Ameloblastomas have variable imaging
appearance compared with simple unilocular cysts, which
can be indistinguishable from dentigerous cysts or kerato-
cystic odontogenic tumors, to the more classical multilocu-
lated, well-defined lesion with a “soap bubble” appearance.
Erosion of the roots of adjacent teeth is very suggestive of
ameloblastoma (Figure 4), but erosion is not always present,
and if present, indicates aggressive behavior. Multiple sub-
types of ameloblastoma have been described, with variable
aggressiveness that is best evaluated by histopathologic ana-
lyis. Treatment is typically surgical resection with extent of
resection dependent on histopathologic findings.

Figure 4. Ameloblastoma. Axial, contrast enhanced CT scan
demonstrates a well-defined, expansile, lucent lesion completely
eroding multiple teeth, with a large, solid, enhancing nodule
(arrow). The combination of findings is suggestive of the diagno-
sis. The teeth erosion and solid nodule suggest an aggressive
subtype ameloblastoma, which was confirmed by tissue sampling.

Mandibular ameloblastomas are solid, usually
slow-growing tumors typically associated with
unerupted teeth.

Cementoblastoma

Cementoblastoma is a rare benign tumor constituting only
1% of odontogenic tumors.' They occur primarily in young
children, with 75% of cases occurring before the third decade
of life. Cementoblastomas arise from the teeth cementoblasts
(the outer layer of the tooth root). They have a predilection
to the molar/premolar region, with 90% of lesions occurring
in these locations. On imaging, cementoblastomas are radio-
paque, well-demarcated lesions with a radiolucent border
appearing at the edge of the tooth root. Frequently, there is
tooth root resorption resulting in a “sunburst” appearance
(Figure 5). Treatment typically is resection with removal of
the associated tooth to prevent recurrence.

Tooth-Related Sclerotic Lesions

Florid and Focal Cemento-osseous Dysplasia

Periapical cemental dysplasia is a hamartomatous process
that can be focal or florid if it affects more than three quar-
ters of the mandible. It also can affect the maxilla concur-
rently. Multifocal cemento-osseous dysplasia classically
occurs in African American or Asian women in the fourth
or fifth decade of life.> Focal lesions have a predilection for
the anterior mandible, can involve one or few teeth, and
early on can mimic inflammatory or infectious lesions.®
The florid form symmetrically involves the jaw and typi-
cally crosses the midline. Imaging demonstrates diffuse
expansile lytic and sclerotic masses. Sclerotic lesions typ-
ically do not fuse with the tooth root and are above the
mandibular canal (Figure 6). Cemento-osseous dysplasia
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Figure 5. Cementoblastoma. Coronal, nonenhanced CT scan dem-
onstrates an expansile, radiopaque, well-demarcated mandibular
lesion with a radiolucent border at the molar region in a child. More
than 90% of these lesions occur at the molar/premolar region.
Although these lesions are rare, location, appearance, and age
group are pathognomonic, and every radiologist should be confi-
dent making the diagnosis of cementoblastoma.

typically is asymptomatic but can be painful if complicated
by osteomyelitis.

Cemento-osseous dysplasia is a focal or florid,
hamartomatous process that primarily affects
the mandible but also can involve the maxilla.

Condensing Osteitis

Condensing osteitis is a periapical inflammation second-
ary to tooth infection. It usually abuts a tooth root that
exhibits evidence of periodontal disease. The adjacent tooth
has a periapical abscess or cavity with a decaying dentition.
Condensing osteitis usually is seen in the molar area of the
mandible, and it is the most common sclerotic lesion of the
jaw. It is seen mostly in children or young adults.’ The

Figure 6. Cemento-osseous dysplasia. Panoramic view demon-
strates multiple, symmetric sclerotic and lytic, expansile lesions
(blue arrows) of the mandible and maxilla. The jaw lesions are
above the mandibular canal (green arrows), and the left maxillary
lesion is not fused with the teeth roots. There is also evidence of
significant tooth decay. Findings are classical for cemento-
osseous dysplasia, another “Aunt Minnie” imaging diagnosis.
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Figure 7. Condensing osteitis. Coronal, bone window CT scan
demonstrates nonexpansile, poorly defined, sclerotic lesion (blue
arrow) abutting a molar periapical inflammatory lucency (green
arrow), typical of condensing osteitis.

marrow and cancellous bone are replaced by sclerotic
compact bone. Imaging follows pathology, demonstrating
sclerosis associated with a periapical inflammatory lesion
(Figure 7).

Idiopathic Osteosclerosis

Idiopathic osteosclerosis is an idiopathic focal sclerotic
lesion of the mandible; occasionally, multiple lesions are
present (Figure 8). It typically occurs in young patients.’
Idiopathic osteosclerosis usually is asymptomatic and
incidentally noted on imaging. It is relatively common in the
mandible, and 90% of lesions occur in the mandible.
Radiographically, it is a radiopaque/sclerotic area around the
tooth (more commonly the premolar and molar region) near
the root apex or interradicular region with sharp, angular
margins without expansion or a lucent component.

Figure 8. Idiopathic osteosclerosis. Axial, nonenhanced, bone win-
dow, CT scan demonstrates eccentric, sclerotic lesions with well-
defined angulated margins (arrow) without associated hypodensity,
which suggest the diagnosis of idiopathic osteosclerosis.



Figure 9. Torus mandibularis. Axial, bone window, contrast
enhanced CT scan demonstrates bilateral buccal cortex exosto-
sis (arrows) consistent with torus mandibularis. Torus mandibu-
laris is a diagnosis often mistaken for more sinister diagnoses,
although imaging is virtually diagnostic.

Sclerotic Non-Tooth-Related Lesions

Torus Mandibularis

Torus mandibularis represents a bony exostosis composed
of cortical bone, typically lacking a medullary component
that is covered by mucosa.’ These bony exostoses usually
arise from the lingual cortex of the mandible above the
origin of the mylohyoid muscle (Figure 9). These lesions
most commonly arise in adults and usually are slow grow-
ing with an eventual arrest. Torus mandibularis usually is
asymptomatic. The etiology is unknown, but environmental
and hereditary factors have been implicated as potential
contributors.

Infectious

Osteomyelitis

Osteomyelitis of the mandible is most commonly due to
underlying tooth infection. Other mechanisms associated
with mandibular osteomyelitis include fractures, osteonecro-
sis, and hematogenous spread of pathogens.! Mandibular
osteomyelitis can be classified as acute or chronic (lasting
more than 1 month). Chronic osteomyelitis can be compli-
cated by sinus tracks, fistulae, bony sequester, or pathologic
fractures (Figure 10). Risk factors for osteomyelitis include
altered immunity, vascular compromise (such as sickle cell),
radiation therapy, and bony conditions. Imagining appearance
within the mandible is similar to osteomyelitis in other osse-
ous regions in the body and is dependent on chronicity and
associated complications.

Apical Periodontitis

Apical periodontitis encompasses the spectrum of periapi-
cal cysts, granulomas, and abscesses.! The majority of these
lesions are secondary to underlying dental carries with a pre-
dictable course. Apical periodontitis/abscess usually starts as

Figure 10. Osteomyelitis. A: Axial, short T1 inversion recovery
MR image demonstrates bone marrow signal abnormality/edema
(arrow) in a patient with mandibular pain and “pus draining from
skin.” B: Sagittal, fat saturation, postcontrast MR image demon-
strates enhancement within the abnormal bone marrow (blue
arrow) with an enhancing osteocutaneous fistulous/sinus track
(green arrow) explaining the patient’'s symptoms. The patient had

chronic osteomyelitis with cutaneous fistula. 5



Figure 11. Apical periodontitis. Axial, noncontrast CT scan dem-
onstrates a periapical, round lucency (arrow) with cortical break,
suggestive of mandibular apical periodontitis.

a carious tooth that eventually involves the central pulp. The
infection then progresses into periapical abscess. If left
untreated, osteomyelitis then develops with marrow space
extension and, eventually, cortical destruction. Other causes
of periodontitis include trauma, postsurgical, and rarely hema-
togenous spread. On imaging, a mandibular abscess appears
as a lucent lesion on noncontrast CT (Figure 11) that exhibits
rim enhancement on contrast enhanced images. MRI is more
sensitive for detection of periapical abscesses, as it shows loss
of normal bone marrow signal, with diffusion-weighted imag-
ing sequences demonstrating restricted diffusion. In addition
to making the diagnosis of apical periodontitis, it is important
to detect possible associated complications such as periosteal
abscess and osteomyelitis. Treatment varies from antibiotics
to drainage, depending on disease burden.

Nonodontogenic Mandibular Tumors

Mandibular Metastasis

Mandibular metastasis usually is secondary to direct invasion
from underlying head and neck malignancy.' Systemic metas-
tasis to the mandible is uncommon, with the most common
primaries being breast, lung, and renal malignancies. Distant
metastasis typically involves the mandibular angle or posterior
mandibular body, given their relatively increased vascularity.
If metastasis involves the mandibular condyle, it can present as
temporomandibular joint disorder. CT imaging typically dem-
onstrates a lucent lesion on bone windows that can be mistaken
for a benign lesion. Soft tissue windows on CT or conventional
MRI is useful to distinguish the soft tissue component (Figure
12). Rarely, mandibular metastasis can appear as a sclerotic
focus in the setting of blastic metastatic primary tumor.

The majority of mandibular metastasis usually
is secondary to direct invasion from underlying
head and neck malignancies.

Figure 12. Mandibular metastases. Contrast enhanced, soft tissue
window CT scan demonstrates an enhancing mass (arrow) within
the right mandibular condyle, with erosion and expansion of the
bony cortex. The patient had a history of renal cell carcinoma.
Tissue sampling confirmed metastases to the mandible.

Osteosarcoma

Osteosarcoma is one of the most common bony primary
malignancies; however, mandibular osteosarcomas are rare
and constitute only 2% to 10% of all osteosarcomas.” Risk
factors include prior head and neck radiation therapy, Paget
disease of bone, or other known osteosarcoma precursors.
Mandibular osteosarcomas typically present one to two dec-
ades later than long bone osteosarcomas, with the mean age
at presentation within the third decade of life. On imaging,
mandibular osteosarcoma exhibits aggressive bony changes,

Figure 13. Osteosarcoma. Axial, bone window, nonenhanced CT
scan demonstrates a large, dense mass with both osteoid matrix
and periosteal reaction at the left mandibular body (arrow) with
classical lifted perpendicular periosteum with respect to the bone
marrow.



Figure 14. Osteoradionecrosis. Axial, nonenhanced, bone win-
dow, CT scan demonstrates mixed sclerotic and permeative bony
destruction of the mandible (arrow) with foci of air in a patient
who had undergone previous radiation treatment. The imaging
findings, in particular air, and the clinical findings are very sug-
gestive of the diagnosis of osteoradionecrosis.

including expansible, erosive, destructive lesions with
aggressive periostitis. Occasionally, a classical “sunburst”
periosteal appearance is seen (Figure 13). Osteosarcoma of
the mandible represents a challenging diagnosis, given its
rarity and nonspecific overlapping clinical symptoms. The
radiologist is often the first to suggest the diagnosis.
Treatment is usually wide excision of the lesion. Neoadjuvant
chemotherapy has been effective in reducing tumor burden
and improving patient outcomes.

Osteonecrosis/Osteoradionecrosis

Osteonecrosis of the mandible in adults is not uncommon
with bisphosphonate therapy, which often is used to treat bony
conditions including osteoporosis, multiple myeloma, metas-
tasis, and Paget disease of bone. Osteoradionecrosis also is
relatively common and is seen in up to 37% of patients with
head and neck radiation therapy receiving more than a 60-Gy
dose.® On imaging, osteonecrosis exhibits mixed lytic/sclerotic

changes with associated bony fragmentation and sequestrum.
Gas within the involved bones is not always seen but strongly
suggests osteonecrosis (Figure 14). The main differential diag-
nosis to exclude is chronic osteomyelitis.

Osteonecrosis of the mandible is relatively
common in patients receiving bisphosphonate
therapy and after radiotherapy for head and
neck malignancy.

Conclusion

The mandible is a commonly imaged bone susceptible to
multiple pathologies of odontogenic and nonodontogenic
origin that have overlapping imaging features and a broad
differential diagnosis. This CME activity emphasizes that
familiarity with the histologic characteristics and imaging
appearance of the common pathologies, their location, demo-
graphics, and patient’s clinical history are clues for the diag-
nosis. Even when following a methodological analysis, many
mandibular lesions are not possible to differentiate without a
biopsy. However, a combined assessment of all this informa-
tion allows the radiologist to form a succinct differential diag-
nosis that can aid in diagnosis and guide clinical management.
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1. Which one of the following lesions typically crosses the 5. Which one of the following mandibular lesions occurs
mandibular midline? primarily in young children?
A. Dentigerous (follicular) cyst A. Dentigerous (follicular) cyst
B. Keratocystic odontogenic tumor B. Keratocystic odontogenic tumor
C. Ameloblastoma C. Ameloblastoma
D. Cementoblastoma D. Cementoblastoma
E. Florid cemento-osseous dysplasia E. Osteosarcoma
2. Which one of the following conditions is the most common 6. Which one of the following statements regarding mandibu-
cause of mandibular osteomyelitis? lar osteosarcomas is false?
A. Tooth infection A. They are rare.
B. Radiation osteonecrosis B. They may have a classical “sunburst” periosteal
C. Fracture appearance on CT.
D. Hematogenous spread of pathogens C. Paget disease of bone is a risk factor.
E. Bisphosphonate therapy D. They typically present at an earlier age than long
3. Which one of the following is the most common develop- bone osteosarcomas. o
mental mandibular lesion? E. Prior head and neck radiation therapy is a risk factor.
A. Dentigerous (follicular) cyst 7. What percentage of patients treated with radiation therapy
B. Keratocystic odontogenic tumor (>60-Gy dose) for head and neck malignancy develops
C. Ameloblastoma mandibular radiation osteonecrosis?
D. Cementoblastoma A. Lessthan 10
E. Osteosarcoma B. 10to 20
4. Figure 15 is a coronal, noncontrast CT scan of the mandi- C. 301040
ble of a 22-year-old man. The most likely diagnosis is D. 50to 60
A. osteosarcoma E. 100
B. dentigerous (follicular) cyst 8. Which one of the following mandibular lesions can have a
C. focal cemento-osseous dysplasia “soap bubble” imaging appearance?
D. cementoblastoma A. Dentigerous (follicular) cyst
E. torus mandibularis B. Keratocystic odontogenic tumor

‘ C. Ameloblastoma
: D. Cementoblastoma
E. Osteosarcoma

9. All of the following are imaging features of keratocystic
odontogenic tumors of the jaw, except

multilocular lesion

lucent lesion

expansile lesion

cortical thinning

associated daughter cysts

10. Which one of the following is the most common location
for a traumatic bone cyst in the head and face?

Maxilla

Mandible

Frontal bone

Pterygoid plate

Temporal bone
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Figure 15.



