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Abstract

Jaw and maxillofacial bone lesions encompass a wide variety of both neoplastic
and non-neoplastic pathologies. These lesions can arise from various tissues,
including bone, cartilage, and soft tissue, each presenting distinct challenges in
diagnosis and treatment. While some pathologies exhibit characteristic imaging
features that aid in diagnosis, many others are nonspecific. This overlap often
necessitates a multimodal imaging approach, combining techniques such as
radiographs, computed tomography, and magnetic resonance imaging to achieve
a diagnosis or narrow the diagnostic considerations. This article provides a
comprehensive review of the imaging approach to jaw and maxillofacial bone
tumors, including updates on the 2022 World Health Organization classification
of these tumors. The relevant anatomy of the jaw and dental structures that is
important for accurate imaging interpretation is discussed.
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Core Tip: The imaging approach to jaw and maxillofacial bone tumors is multifaceted and pivotal in accurately diagnosing
these lesions. Achieving accurate diagnosis and effective management requires a comprehensive understanding of jaw and
dental anatomy, coupled with a nuanced interpretation of imaging modalities. Computed tomography scans are the primary
tool for evaluating these lesions, offering detailed information on lesion size, shape, location, margins, internal matrix, and
involvement of adjacent teeth. Magnetic resonance imaging complements this by providing high-resolution soft tissue
contrast. Key imaging features for interpreting jaw and maxillofacial bone lesions include radiodensity, marginal definition,
loculation pattern, relationship to adjacent teeth, erosion of teeth or bone, internal matrix appearance, patterns of osseous
expansion, and the presence of soft tissue components. Among these, radiodensity is particularly important as it helps
determine the nature of the jaw lesions and guides the diagnostic process.
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INTRODUCTION

Jaw and maxillofacial bone lesions encompass a wide variety of both neoplastic and non-neoplastic pathologies[1-5].
These lesions can arise from various tissues, including bone, cartilage, and soft tissue, each presenting distinct challenges
in diagnosis and treatment. While some pathologies exhibit characteristic imaging features that aid in diagnosis, many
others are nonspecific[1-4,6,7]. This overlap often necessitates a multimodal imaging approach, combining techniques
such as radiographs, computed tomography (CT), and magnetic resonance imaging (MRI) to achieve a more accurate
diagnosis.

Radiologists play a pivotal role in assessing these lesions and providing potential differential diagnoses to guide
patient management. Their expertise not only helps in identifying the nature of the lesion but also in determining its
extent and involvement with surrounding structures, which are crucial for planning surgical or therapeutic interventions.
A thorough understanding of the anatomy and the spectrum of pathologies in this region is vital for interpreting imaging
accurately.

This article aims to provide a comprehensive review of imaging approaches for jaw and maxillofacial bone tumors,
serving as a valuable resource for radiologists, oral surgeons, and other healthcare professionals when encountering these
lesions. It includes an overview of the anatomy of the jaw and dental structures, which is essential for a better
understanding of these pathologies. Additionally, the article covers the latest updates from the 2022 World Health
Organization (WHO) classification of these tumors. This classification system standardizes the diagnosis and categor-
ization of lesions, improving communication among healthcare providers and supporting research and treatment
strategies.

ANATOMY OF JAW AND DENTAL STRUCTURES

The jaw bones primarily consist of the mandible and maxilla. The mandible, forming the lower jaw, is a horseshoe-shaped
bone, while the maxilla forms the upper jaw. The tooth-bearing portions of both the mandible and maxilla are referred to
as the alveolar processes, covered by the gingiva. The mandible has various parts, including the symphysis, parasym-
physis, body, angle, ramus, as well as coronoid and condylar processes. The mandibular ramus is a vertically oriented
bone extending from the mandibular angle inferiorly to the coronoid and condylar processes superiorly. The space
between these two processes is known as the “mandibular notch”. The condylar process forms the temporomandibular
joint with the overlying temporal bone, while the coronoid process serves as an insertion site for the temporalis muscle.
On the medial aspect of the mandibular ramus lies the mandibular foramen, which connects to the inferior alveolar canal
(IAC) (so called mandibular canal), housing the inferior alveolar nerve (a branch of CN V3), along with an artery and
vein. The inferior alveolar nerve exits the mandible through the mental foramen which is located near the first and second
premolar teeth. Subsequently, the inferior alveolar nerve changes its name to the mental nerve. The second smaller
terminal branch of the inferior alveolar nerve, called the incisive nerve, continues to course in the parasymphyseal region
of the mandible within the mandibular incisive canal, innervating the canines and the incisors. The lower part of the
mandible below the IAC is referred to as the basilar bone[8]. The anatomy of the mandible is illustrated in Figure 1.

The maxilla consists of paired bones that constitute the upper jaw and the majority of the midface (Figure 2). The
maxillary sinuses are situated in the mid portion of the maxilla. The superior aspect of the maxilla serves as the inferior
orbital wall. Medial to the maxillary sinuses lie the nasal cavities and nasal septum. The hard palate originates from the
palatine processes of the maxilla anteriorly and the horizontal plates of the palatine bones posteriorly. This structure
divides the nasal cavities from the oral cavity. The pterygoid process of the sphenoid, including medial and lateral
pterygoid plates, are located posterior to the maxillary alveolar process. The pterygopalatine fossa is a space located
between the posterior wall of the maxillary sinus and the pterygoid process of the sphenoid bone. It serves as an
important location for the pterygopalatine ganglion (CN V2). The fossa communicates with various structures: The
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Figure 1 Anatomy of the mandible. A and B: Computed tomography images with volume rendering reconstruction in anteroposterior (A) and lateral (B) views
highlighting distinct mandibular regions: (1) Symphysis; (2) Parasymphysis; (3) Body; (4) Angle; (5) Ramus; (6) Coronoid process; and (7) Condylar process. Note the
mental foramen (arrows), serving as exit points for the inferior alveolar nerves from the mandible, situated proximate to the first and second premolar teeth.

Figure 2 Anatomy of the maxilla. A and B: Coronal (A) and axial (B) computed tomography images demonstrate the normal anatomy of the maxilla, which
forms the midface (orange arrows), along with related structures: (1) Maxillary sinuses located centrally; (2) Nasal cavity located medially; and (3) Orbits located
superiorly. The pterygopalatine fossae (dashed arrows) are situated between the maxillary sinuses and the pterygoid processes of the sphenoid bone (blue arrows),
serving as an important location for the pterygopalatine ganglion (CN V2).

inferior orbital fissure superiorly, the foramen rotundum superiorly and posteriorly, the lesser and greater palatine canals
inferiorly, the posterior nasal cavity medially through the sphenopalatine foramen, and the infratemporal fossa laterally
through the pterygomaxillary fissure[8].

A tooth comprises enamel, dentin, cementum, and pulp. The part of the tooth protruding from the alveolar process is
referred to as the “anatomic crown”, while the portion embedded in the bone is known as the “root”. The constriction
where the crown and the root meet is called the “cementoenamel junction”[8,9]. Enamel is the densely mineralized part of
the crown, produced by ameloblasts during embryonic development[8]. Cementum is a thin layer of mineralized
connective tissue produced by cementoblasts and primarily composed of hydroxyapatite and collagen. It covers the
surface of dental roots. Cementum serves various functions, including supporting the tooth, anchoring it to the bone
through the periodontal ligaments (PDL), adapting the tooth’s position during eruption or movement, acting as an
insertion site for the PDL to the tooth, and facilitating the repair of resorbed root surfaces[9,10].

Dentin is a calcified tissue located deep to the enamel and cementum, produced by odontoblasts during embryonic
development[8]. Radiologically, dentin appears less radiodense relative to enamel but isodense to cementum.
Consequently, dentin and cementum cannot be radiologically separated[8-10]. The PDL is depicted as a thin radiolucent
area on the outer surface of the dental root, covered by a thin radiodense line of the lamina dura. The pulp cavity is
situated in the central part of the tooth, containing odontoblasts, fibroblasts, as well as blood vessels and nerves. The
neurovascular bundle of the tooth enters the root apex through the apical foramen and extends into the pulp cavity
within the crown[8-10]. The dental anatomy is illustrated in Figure 3.
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Figure 3 Dental anatomy. A and B: The intraoral radiograph (A) and cone beam computed tomography parasagittal view (B) demonstrate normal dental anatomy
with distinct anatomical features, including: (1) Enamel; (2) Dentin; (3) Pulp cavity; (4) Periodontal ligament (radiolucent line); and (5) Lamina dura (radiodense line).
Radiologically, cementum appears isodense to dentin; therefore, cementum and dentin cannot be distinguished on radiographs or computed tomography.

IMAGING MODALITIES

Various imaging modalities are available for assessing jaw and maxillofacial bone tumors, including radiography, CT,
MRI, and occasionally nuclear imaging studies. An orthopantomogram, also known as a panoramic radiograph, is a
diagnostic imaging modality commonly utilized for the initial evaluation of dental pathology and its relationship with
adjacent structures such as the maxillary sinus and IAC, due to its wide availability and low radiation dose. This
technique provides a broad view of both jaws and the temporomandibular joints. However, it has limitations, including
low spatial resolution, overlapping structures, and potential distortion from artifacts[11]. While it effectively differen-
tiates between radiolucent, radio-opaque, and mixed-type lesions and has the advantage of a low radiation dose, its
ability to provide detailed lesion evaluation is restricted by its two-dimensional nature. It remains valuable for examining
straightforward cases, such as radicular cysts, but less effective for detailed analysis[12].

CT stands as the primary tool for evaluating jaw lesions due to its ability to provide precise assessments of lesion size,
shape, location, margin, internal matrix, and involvement with adjacent teeth. Additionally, it can offer insights into the
soft-tissue extent of the lesion. Therefore, CT is typically used for a more detailed evaluation of jaw and maxillofacial
lesions that are initially detected on an orthopantomogram. Two main types of CT, namely dental cone-beam CT scan
(CBCT) and conventional CT scan, exist. Dental CBCT enables the creation of three-dimensional images of the oral and
maxillofacial area, resembling images from conventional CT but with a reduced radiation dose. Images obtained with
dental CBCT have higher spatial resolution and are less affected by beam-hardening artifacts compared to conventional
CT scans. However, it is important to note that dental CBCT images can only be generated in a bone-window, making
them inadequate for evaluating soft tissue[11,12].

MRI serves as a complementary tool to radiography and CT scans, with its primary advantage lying in its high soft
tissue contrast resolution achieved without the use of ionizing radiation. MRI can evaluate internal soft tissue
components, fluid-fluid levels, enhancement patterns, and other pertinent imaging features of the lesion. Moreover, it can
offer insights into the biophysical properties of the lesion, such as diffusion restriction on diffusion-weighted imaging or
tumor vascularity through MR perfusion[11,13]. Nuclear imaging studies, including positron emission tomography/CT,
white blood cell scans, and Gallium scans, are occasionally used to assist in the evaluation of jaw and maxillofacial bone
tumors. Positron emission tomography/CT is primarily employed for tumor staging, while white blood cell and Gallium
scans are used as ancillary tools to investigate suspected infections[11].

IMAGING APPROACH TO JAW AND MAXILLOFACIAL BONE TUMOR

A meticulous assessment of imaging characteristics is essential for developing a comprehensive differential diagnosis of
jaw lesions. Key imaging features that contribute to the diagnostic process include radiodensity, marginal definition,
loculation pattern, relationship to adjacent teeth, erosion of teeth or bone, internal matrix appearance, patterns of osseous
expansion, and the presence of soft tissue components (see Table 1). Among these, the evaluation of radiodensity is
particularly critical in determining the nature of jaw lesions (Figure 4). Diagnoses can vary significantly based on the
density characteristics of the lesion and are generally classified into two main categories: (1) Radiolucent; and (2) Radio-
opaque lesions. The following section will provide a detailed discussion based on these categories.

Imaging approach for radiolucent lesions

A wide array of radiolucent lesions can manifest within jaws, broadly categorized into cysts or radiolucent neoplasms.
Imaging approach for radiolucent lesions has been extensively explored in the literature previously, and the imaging
methodology below is derived from the prior analyses[1,6,14]. Initial assessment of lesion aggressiveness plays a crucial
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Table 1 Imaging characteristics for distinguishing between jaw lesions

Key imaging

characteristics Description and/or spectrum of imaging findings

Radiodensity Radiodensity is a crucial imaging feature for distinguishing between different jaw and maxillofacial bone lesions and is
generally classified into 2 categories: (1) Radiolucent; and (2) Radio-opaque

Radiolucent lesions include cysts and radiolucent neoplasms. They can be classified based on margin definition into 2
categories: (1) Well-defined margins; and (2) Ill-defined margins

Radiopaque lesions can be classified into 3 types: (1) Densely sclerotic; (2) Ground-glass; and (3) Mixed lytic-sclerotic
patterns. Most densely sclerotic lesions are benign, including conditions such as odontoma and cementoblastoma

Marginal definition Assessing the margins of lesions indicates their aggressiveness and is crucial for differentiating between slow-growing
benign tumors and more aggressive neoplasms

Well-defined margins are typically seen in benign, slow-growing lesions like dentigerous cysts, whereas aggressive, rapidly
growing lesions, such as odontogenic carcinomas, often exhibit ill-defined margins

Loculation pattern Loculation patterns apply primarily to radiolucent lesions and are classified into two types: (1) Unilocular; and (2)
Multilocular

For unilocular lesions with well-defined margins, the lesion’s location relative to a tooth can help differentiate diagnoses.
For example, radicular cysts are found at the tooth apex, while dentigerous cysts are typically located around the crown of
unerupted teeth

Evaluating multilocular lesions on imaging can be challenging due to overlapping features among various pathologies.
Accurate diagnosis often requires tissue sampling and histopathologic correlation. Ameloblastoma is a common
odontogenic lesion that exhibits a multilocular pattern

Relationship to adjacent The relationship of lesions to adjacent teeth is another important imaging clue, particularly when lesions are closely

teeth, erosion of the teeth  associated with or near teeth. Lesions closely related to a tooth or located above the inferior alveolar canal are more likely to

or bone be odontogenic in origin. Conversely, lesions centered below the inferior alveolar canal are likely non-odontogenic, while
those within the canal may be vascular or neurogenic in origin

In lesions closely related to teeth, the specific location within tooth structures (i.e., root or crown) and their association with
erupted or unerupted teeth can provide valuable diagnostic clues. For example, a dentigerous cyst typically attaches to the
cemento-enamel junction of the crown of an unerupted tooth. In contrast, an odontogenic keratocyst generally attaches
apically to the cemento-enamel junction of the crown

The impact of lesions on surrounding structures, such as tooth displacement, tilting, or resorption, as well as bone erosion
and destruction, may help distinguish between cystic and neoplastic lesions. Cystic lesions generally cause minimal tooth
destruction and may tilt adjacent teeth, while neoplastic lesions often lead to resorption, destruction, and bodily movement
of adjacent teeth

Internal matrix appearance Internal matrix patterns may help differentiate jaw lesions. Slowly growing tumors may deposit bone, creating a trabecular
pattern, while some lesions, such as ameloblastomas, may display a “soap bubble” appearance. The presence of an internal
chondroid matrix with a ring-and-arc pattern can suggest chondroid tumors, such as chondrosarcomas

Patterns of osseous Odontogenic keratocysts typically extend along the mandibular axis (the long axis of the mandible), while ameloblastomas
expansion tend to expand along the buccolingual axis (the short axis of the mandible)
Soft tissue component The presence of an enhancing soft tissue component on contrast-enhanced computed tomography or magnetic resonance

imaging indicates a higher likelihood of a true neoplasm rather than a cyst

role in distinguishing between slow-growing benign tumors and more aggressive neoplasms, with particular attention
paid to lesion margins[6,14]. For non-aggressive lucent lesions exhibiting well-defined borders, the lesion loculation
pattern, whether unilocular or multilocular, assumes importance. Unilocular lesions can be subdivided into odontogenic
or non-odontogenic cysts or tumors based on the origin. Differentiating between odontogenic or non-odontogenic tumors
on imaging is challenging, although a few features can provide guidance[15]. Lesions intimately related to a tooth or
situated above IAC are more likely odontogenic in origin, while lesions with their epicenter below the IAC, are more
likely non-odontogenic. Lesions arising from the IAC are likely neural or vascular in origin[15]. Figure 5A presents a
summary of the imaging approach to radiolucent jaw lesions. In the following discussion, radiolucent lesions will be
further classified into two categories based on their marginal definition: (1) Radiolucent lesions with well-defined
margins; and (2) Radiolucent lesions with ill-defined margins.

Radiolucent lesions with well-defined margins

Unilocular radiolucent lesions: Several entities can present as unilocular lucent lesions with well-defined borders, and
their location in relation to a tooth can serve as a valuable feature for distinguishing between different diagnoses. The
most common of such lesions is a radicular cyst, situated periapically to a tooth[16]. Radicular cysts are related to dental
caries, leading to pulp necrosis and subsequent spreading to the tooth apex[6]. This process is mediated by local bony
destruction from inflammatory processes by osteoclasts and odontoclasts[17]. Initially, this inflammatory response results
in the formation of an intraosseous granuloma and/or abscess. This may progress over time to form a cyst encapsulated
by epithelium. Radiologically, radicular cysts demonstrate unilocular, well-defined margins, occasionally with dystrophic
calcifications in long-standing cysts (Figure 6)[2]. In the instance where the associated non-vital tooth is removed but the
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Figure 4 Radiodensity types of the jaw and maxillofacial bone lesions. Axial computed tomography images of four cases illustrate various types of
radiodensity of the jaw lesions. A: Radiolucent lesion in a patient with multiple simple bone cysts (orange arrows); B: Densely sclerotic lesion in a patient with torus
mandibularis (blue arrow); C: Ground-glass density lesion in a patient with psammomatoid ossifying fibroma (arrowhead); D: Mixed lytic and sclerotic lesion in a
patient with cemento-osseous dysplasia (dash arrow).

cyst remains, it is called a residual cyst[18]. On MRI, radicular cysts often display thin-rim enhancement with T2 hyperin-
tensity and no internal enhancement while periapical granuloma tend to be smaller with T2 hypointensity and central
enhancement[19,20]. It is important to note that differentiating between radicular cysts and early-stage periapical
cemento-osseous dysplasia (COD), a benign fibrous lesion, can be challenging due to overlapping imaging features.
However, this differentiation can be made using a pulp vitality test: The tooth with periapical COD remains vital, while
the tooth with a radicular cyst is not vital[21].

Dentigerous cysts are the second most prevalent radiolucent lesions with well-defined margins. They are classically
associated with crowns of unerupted teeth (Figure 7). The pathogenesis of the dentigerous cyst is related to fluid accumu-
lation between enamel remnant and the coronal aspect of the tooth. Resorption of adjacent tooth can be occasionally
associated with progressively enlarging dentigerous cysts[22-24]. On MR], the dentigerous cysts exhibit internal hyperin-
tensity on T2-weighted images, accompanied by thin rim enhancement[20].

Lesions such as odontogenic keratocyst (OKC) and ameloblastoma, presenting with both unilocular and multilocular
patterns, are often included in the differential considerations for various well-demarcated radiolucent lesions, given their
relative prevalence. Detailed discussion of imaging features of OKC and ameloblastoma will be included below. In
addition, several uncommon odontogenic tumors can present as unilocular radiolucent lesion in the jaws, including but
not limited to cemento-ossifying fibroma (COF), glandular odontogenic cyst, calcifying odontogenic cyst, and
adenomatoid odontogenic tumor[18].

Non-odontogenic unilocular, radiolucent lesions may affect jaws, with one classic non-odontogenic cyst being the
nasopalatine duct cyst, typically situated in the region of the incisive foramen (Figure 8). It is the most common develop-
mental jaw cyst, and its morphology sometimes assumes a heart shape with the presence of anterior nasal spine, thus
aiding in differentiation from radicular cyst and nasolabial cyst[25]. Moreover, non-odontogenic cystic lesions, such as
simple bone cyst, often present as an unilocular, radiolucent lesion with or without association with teeth. Simple bone
cysts are pseudocysts without intact epithelial lining. The etiology remains elusive, but purportedly developmental or
traumatic in nature[26]. On imaging, it typically appears as unilocular, well-marginated lesions with thin, delicate
borders and scalloping along the margins between teeth, while instances of mandibular bone expansion are less common
[27] (Figure 9). Multilocular configurations of simple bone cysts are rare, thus mimicking other multilocular, radiolucent
lesions[27]. Notably, within simple bone cysts, internal hemorrhagic components may be present, exhibiting hyperdensity
on CT scans and variable signal intensities on MRI depending on the stage of degradation[1].

Multilocular radiolucent lesions: Evaluation of multilocular lesions on imaging poses challenges due to the variable
appearance of pathologies, necessitating tissue sampling and histopathologic correlation for precise diagnosis. Internal
trabecular patterns may provide ancillary diagnostic insights. Lesions such as OKC and ameloblastoma, which can
manifest as both unilocular and multilocular, are often considered in the differentials for numerous well-circumscribed
lucent lesions owing to their relative prevalence.

uisnidenge VIR | https:/ /www.wijgnet.com 299 August 28,2024 | Volume16 | Issue8 |



Choi W] et al. Imaging approach for maxillofacial bone tumors

A Radiolucent jaw lesions

Well-defined margins Ill-defined margins

7z S 7/ N\

Non-odontogenic - Bone expansion Tumor Non-tumor
- Internal matrix (1) Odontogenic tumors, - Osteomyelitis
l 1 - Solid component (MRI) e.g., clear cell - Osteonecrosis
odontogenic carcinoma,
- - l ameloblastic carcinoma.
- Location « Simple bone cyst
- Per?apical - radicu!ar cyst + Nasopalatine duct . - (2) Non-odontogenic
- Pericoronal — dentigerous cyst cyst Odontogenic keratocyst tumors, e.g., multiple
- Tooth resorption & mass effect « Stafne cyst + Conventional myelon'1a ) I)'I’mphoma
- Expansion along mandibular axis — + Ossifying fibromas ameloblastoma invasive Slquamous cell
Odontogenic keratocyst * Odontogenic myxoma carcinoma, metastasis
- Expansion along buccolingual axis — * Aneurysmal bone cyst ’ :
Unicystic ameloblastoma *  Giant cell granuloma
* Venous malformation

Radiopaque jaw lesions

Densely sclerotic ‘ Ground-glass density ‘ Mixed lytic-sclerotic

N !

Oeontegenic ‘ Aggressive imaging features ‘
‘ Odontogenic ‘ ‘ Non-odontogenic ‘ - Cemento-ossifying fibroma ggressive imaging featu

- Enamel density — - Osteoma Non-odontogenic / No Yes\

?gﬁg;";?échment _ - Osteochondroma - Fibrous dysplasia »

Cementoblastoma - Tori - Juvenile trabe_CUIar _OS_SIfy"?g fibroma «  Calcifying epithelial - Tumor

- Enostosis - Psammomatoid ossifying f_|broma odontogenic tumor - Osteosarcoma

- Cemento-osseous dysplasia +  Calcifying odontogenic - Chondrosarcoma
- Cherubism %S;nomatoid - Non-tumor
- Paget disease odontogenic tumor - Osteomyelitis
- Renal osteodystrophy «  Cherubism - Osteonecrosis

Figure 5 Imaging approach to radiolucent and radiopaque jaw lesions. A: Imaging approach to radiolucent jaw lesions; B: Imaging approach to
radiopaque jaw lesions. MRI: Magnetic resonance imaging.

Figure 6 Radicular cyst. A-C: Coronal computed tomography (A), T2-weighted, and contrast-enhanced T1-weighted with fat suppression (B) images reveal an
unilocular expansile cystic lesion centered around the tooth apex of the left maxillary molar (arrows). The lesion demonstrates smooth rim enhancement on the
contrast-enhanced T1-weighted image (arrow in C). Note large dental caries involving the crown and pulp cavity of the affected tooth (arrowhead).

uisnidenge VIR | https:/ /www.wijgnet.com 300 August 28,2024 | Volume16 | Issue8 |



Choi W] et al. Imaging approach for maxillofacial bone tumors

Figure 7 Dentigerous cyst. A 51-year-old man with 6-month history of jaw swelling and liquid intermittently draining into his mouth. A-C: Orthopantomogram (A),
axial (B), and sagittal (C) computed tomography images reveal large unilocular cystic lesions in the bilateral mandibular bodies (arrows) centered at the crown of
unerupted molar teeth (arrowheads), characteristic features of the dentigerous cyst. The lesions expand along the longitudinal axis (i.e., anteroposterior dimension) of
the mandible, with focal bone dehiscence in multiple areas (dashed arrows). Patient underwent surgical resection, with pathologically confirmed dentigerous cysts.

Figure 8 Nasopalatine duct cyst. A and B: Axial (A) and sagittal (B) computed tomography images demonstrate an expansile, unilocular, well-marginated,
cystic lesion located in the region of the incisive foramen (arrows). These findings are highly indicative of a nasopalatine duct cyst, a developmental non-odontogenic
cyst resulting from incomplete regression of epithelium in the nasopalatine duct.

OKGCs, characterized by epithelium-lined cystic lesions containing desquamated keratin, arise from dental lamina. On
imaging, OKCs typically demonstrate well-defined margins with various sizes, loculation and trabeculation patterns
(Figure 10). Notably, OKCs tend to expand along the medullary cavity, resulting in mandibular axis expansion rather
than the buccolingual expansion often observed in ameloblastomas[28]. Multilocular OKCs contain thin septa between
locules. Tooth displacement or tilting is common, although resorption is infrequent. Non-enhancing heterogenous
attenuation within the lesion is atypical and is believed to be related to presence of concentrated keratin content[29]. On
MRI, OKCs demonstrate heterogeneous signals on both T1- and T2-weighted sequences, along with enhancement of the
wall and septa, and internal diffusion restriction in the region of keratin contents[30,31].
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Figure 9 Simple bone cyst (aka traumatic bone cyst). An 18-year-old man with an incidentally discovered radiolucent lesion in the right mandible. He has
reported no associated pain, bony expansion, drainage, or numbness. A-D: Orthopantomogram (A), axial (B), coronal (C), and sagittal (D) computed tomography
images reveal a small, well-marginated, unilocular cystic lesion at the right parasymphysis of the mandible, situated inferior to the apex of the lateral incisor (arrows),
with no evidence of bone expansion. The tooth appears intact, showing no signs of erosion or associated dental caries. Patient underwent exploration and curettage
of the lesion, with pathological confirmation of a simple bone cyst.

Ameloblastomas, benign odontogenic tumors arising from enamel forming epithelium, develop after failure to regress
[22]. Ameloblastomas can exhibit various loculation patterns just like OKCs. There are multiple types of ameloblastomas,
including conventional, unicystic, extra-osseous, and metastasizing variants. Unicystic ameloblastoma represents a less
aggressive subtype (Figure 11), in contrast to the conventional, multilocular/multicystic ameloblastomas, which are more
prevalent[18]. Radiologically, differentiating between ameloblastoma and OKC can be challenging, although certain
features aid in distinction. Ameloblastomas typically exhibit a more multilocular appearance with increased septa,
buccolingual expansion, and greater tooth displacement and resorption compared to OKCs[7,28,32] (Figure 12). On
contrast-enhanced CT or MRI, the presence of enhancing mural nodule is suggestive of an ameloblastoma, as opposed to
an OKC (Figure 13). The enhancing solid component is highly cellular and demonstrates reduced diffusivity on MRI,
while the cystic component demonstrates facilitated diffusivity[20,31,33].

Odontogenic myxomas are locally invasive odontogenic tumors, thought to arise from odontogenic mesenchymal cells
[34]. On imaging, odontogenic myxomas share similarities with ameloblastomas, presenting as either unilocular or
multilocular expansile lesions with varying trabeculations, resembling “honeycomb” or “tennis-racket” appearances[35-
37]. Margins can be either well or poorly-defined margination with locoregional mass effect that may cause tooth
displacement and resorption[37] (Figure 14). Notably, tooth resorption is more commonly associated with
ameloblastomas than with OKCs or odontogenic myxomas, and the presence or absence of tooth resorption may help
differentiate these entities. On MRI, odontogenic myxomas typically show heterogeneous T2 hyperintensity with varying
degrees of enhancement[35].

Non-odontogenic multilocular lesions include entities such as giant cell granuloma, aneurysmal bone cyst (ABC),
venous malformation, among others. Giant cell granulomas are benign, but locally aggressive lesions, of uncertain
etiology, comprised of fibrous tissue with scattered areas of hemorrhage and hemosiderin. They manifest in two forms:
The peripheral form, arising from extraosseous tissues, and the central form, originating within bone[38]. Radiologically,
giant cell granulomas are multilocular expansile lesions with well-defined but scalloped margins and internal septations,
typically exhibiting less septation compared to ABC[38,39] (Figure 15). The septa in giant cell granulomas are usually
finer and appear wispy or granular, in contrast to the sharper septa seen in ameloblastomas or odontogenic myxomas. On
contrast-enhanced MRI, giant cell granulomas exhibit heterogeneous avid enhancement with areas of hemorrhage and
hemosiderin[20,38]. ABCs are commonly observed as multilocular expansile lesions with blood-filled cavities separated
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Figure 10 Odontogenic keratocyst. A 23-year-old woman with an incidental radiolucent mandibular lesion detected on an X-ray. A-E: The orthopantomogram
(A), axial (B and C), coronal (D), and sagittal oblique (E) computed tomography images demonstrate an expansile unilocular radiolucent lesion centered in the right
mandibular body (arrows), containing mixed-density content. The lesion extends along the longitudinal axis of the mandible and exerts mass effect, causing mild
displacement but no erosion of the adjacent teeth (arrowheads). There is focal cortical dehiscence at the superior aspect of the lesion (dashed arrow). Patient
underwent surgical resection, and final pathology confirmed an odontogenic keratocyst.

Figure 11 Unicystic ameloblastoma. An 11-year-old girl with a 2-week history of right lower jaw swelling and facial pain. A and B: Axial (A) and coronal (B)
computed tomography images demonstrate a large, expansile, unilocular, cystic lesion centered at the right mandibular angle (arrows). There is associated cortical
thinning and multifocal bone dehiscence. Notably, there is inferior displacement of the unerupted third molar due to mass effect (arrowhead). Patient underwent
surgical resection, with a pathologically confirmed diagnosis of unicystic ameloblastoma.

by septa. They can develop secondary to various benign and malignant tumors[40]. While ABCs may resemble other
multilocular lesions on imaging, their characteristic fluid-fluid levels on MRI are particularly helpful for diagnosis[41].

Radiolucent lesions with ill-defined margins

Primary considerations for radiolucent lesions with ill-defined margins include rapidly growing tumors or non-neoplastic
infectious or inflammatory processes. Among benign neoplasms, odontogenic myxoma and osteoblastoma sometimes
demonstrates ill-defined margins owing to rapid growth. Although some low-grade malignant neoplasms may lack ill-
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Figure 12 Conventional ameloblastoma of the mandible. A 17-year-old girl with a several-month history of mandibular swelling and bilateral facial pain. A
and B: Axial (A) and coronal (B) computed tomography images reveal an expansile multilocular radiolucent lesion in the left anterior aspect of the mandible (arrows),
with a soap-bubble appearance. Note the multifocal cortical dehiscence in the affected bone (arrowhead). Patient underwent surgical resection with free flap
reconstruction, and final pathology confirmed ameloblastoma.

Figure 13 Conventional ameloblastoma of the maxilla. A 61-year-old man with a several-month history of left-sided nasal congestion and facial pain. A-D:
Coronal computed tomography (A and B), T2-weighted (C), and contrast-enhanced, fat-suppressed T1-weighted (D) magnetic resonance images reveal a large soft
tissue mass occupying the left maxillary sinus and nasal cavity (arrows). The mass is T2 hyperintense and heterogeneously enhancing. There is focal dehiscence of
the left lamina papyracea, with tumor extension into the orbit (arrowheads). Pathology confirmed ameloblastoma following resection.

defined margins, they often exhibit poor-margination due to locally aggressive behavior. Malignant odontogenic tumors
are diverse and challenging to distinguish without histopathologic correlation. While local invasion of oral cavity
squamous cell carcinoma stands as the most common radiolucent jaw malignancy, discussion of this entity is beyond the
scope of this review[6]. Malignant odontogenic tumors are categorized by the WHO into odontogenic carcinomas,
sarcomas, and carcinosarcomas[42]. Odontogenic carcinomas comprise epithelial or clear cells, and manifest as
radiolucent lesions with surrounding bony destruction[22] (Figure 16). Although rare, malignant transformation of
benign odontogenic cysts has been documented in the literature[43]. Furthermore, certain malignant non-odontogenic
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Figure 14 Odontogenic myxoma. A 27-year-old man with a slowly enlarging, nonpainful left maxillary alveolar mass for several years. A and B: Coronal (A)
and sagittal (B) computed tomography images reveal a large, expansile, multilocular radiolucent lesion originating from the maxillary alveolus and extending into the
maxillary sinus, causing bone destruction with multifocal dehiscence (arrows). Note the ill-defined margins with internal septations along the alveolar process
(arrowhead). The mass exerts a mass effect, causing tilting of the adjacent teeth (dashed arrows). Pathology confirmed odontogenic myxoma following resection.

Figure 15 Giant cell granuloma. A 58-year-old woman with left cheek discomfort. A and B: Axial (A) and coronal (B) computed tomography images show an
expansile, multilocular radiolucent lesion involving the maxillary alveolus (arrows), with visible irregular ground-glass septa (arrowheads); C and D: Coronal STIR (C)
and contrast-enhanced fat-suppressed T1-weighted (D) magnetic resonance images reveal an avidly enhancing, T2 hyperintense mass (dashed arrows). Pathology
confirmed giant cell granuloma following resection.

radiolucent tumors affecting the jaws fall under the classification of bone and cartilage tumors, such as chondrosarcoma
and rhabdomyosarcoma, often presenting with aggressive features. Common, radiolucent, non-neoplastic aggressive
processes include osteomyelitis, osteoradionecrosis, or medication-induced osteonecrosis, although they are more prone
to manifest as mixed lytic and sclerotic lesions[6].
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Figure 16 Odontogenic carcinoma. A 71-year-old woman with persistent dull aching pain of the left mandible and left V3 paresthesia. A-C: Orthopantomogram
(A) reveals a radiolucent lesion with ill-defined margins in the mandibular body, involving the inferior alveolar canal (arrow). Axial computed tomography images in
bone (B) and soft tissue (C) windows show extensive cortical destruction (arrowhead) and an enhancing soft tissue component within the lesion (blue arrow).
Pathology confirmed odontogenic carcinoma following resection.

IMAGING APPROACH FOR RADIO-OPAQUE LESIONS

The radiodensity pattern of radio-opaque jaw lesions can be categorized into three main types, as outlined by Curé et al[3]
and Holmes et al[4]: Densely sclerotic, ground-glass, and mixed lytic-sclerotic patterns. The following discussion will be
organized according to these patterns. Figure 5B provides a summary of the imaging approach to radio-opaque jaw
lesions.

Densely sclerotic lesions

Most densely sclerotic lesions are benign. The location of the lesions plays a crucial role in distinguishing densely sclerotic
lesions. Among odontogenic lesions, two notable entities presenting with dense sclerosis are cementoblastoma and
odontoma. Cementoblastoma is a benign mesenchymal tumor composed of calcified matrix produced by cementoblasts.
A hallmark feature of cementoblastoma is its attachment to the root of a tooth (Figure 17). Radiologically, they appear as
densely sclerotic lesions with radiolucent halos, frequently associated with tooth resorption and bony expansion[44,45].

Odontomas are developmental hamartomatous lesions, characterized by the presence of dental structures. Odontomas
exhibit areas with enamel density and are further classified into compound and complex odontomas. Compound
odontomas consist of small denticles, the cumulative size of which grossly equals that of a tooth. On the other hand,
complex odontomas are poorly differentiated lesions, characterized by a conglomerate mass of enamel and dentin[5]
(Figure 18). A thin radiolucent fibrous capsule often covers odontomas. Occasionally, odontomas are associated with
other odontogenic lesions, including dentigerous cyst and calcifying odontogenic cyst[46,47]. Developing odontomas,
previously designated as ameloblastic fibroodontoma and ameloblastic fibrodentinoma, exhibit predominant
radiolucency with varying degrees of mineralization[48]. This presentation poses challenges in differentiating them from
other radiolucent lesions, such as ameloblastic fibromas, even histologically[49].

In cases where a densely sclerotic lesion is considered non-odontogenic, considerations may include osteoblastoma,
osteoma, osteochondroma, tori, and idiopathic osteosclerosis. Osteoblastomas share histological similarities with
cementoblastoma and are typically considered if they are not associated with a tooth root[4]. Osteomas can manifest as
either endosteal or periosteal, leading to its central and peripheral form, respectively[4] (Figure 19). Osteochondromas,
although rare in the jaw, demonstrate the similar imaging characteristics as osteochondromas found in other anatomic
regions, presenting as exophytic lesions with corticomedullary continuity and hyalin cartilaginous caps. Tori of the
maxilla and mandible are differential considerations for exophytic sclerotic lesions. Idiopathic osteosclerosis is a develop-
mental dense bone island, typically not associated with a tooth and exhibiting no significant bony expansion[50].

Ground-glass density lesions
Ground-glass lesions can be classified into odontogenic and non-odontogenic categories. Many ground-glass lesions may
demonstrate densely sclerotic appearance depending on the degree of mineralization. One odontogenic tumor frequently
presenting with ground-glass density is COF. COFs are benign mesenchymal lesions, believed to originate from
multipotent cells of periodontal membrane[51]. They exhibit well-defined borders, appearing either unilocular or
multilocular, and demonstrate a centrifugally expansile growth pattern. Displacement and root resorption are commonly
associated findings[51] (Figure 20). The term “ossifying fibroma” is traditionally used to indicate COF. Additionally, two
other forms of ossifying fibromas exist: Juvenile trabecular ossifying fibroma and juvenile psammomatoid ossifying
fibroma, both categorized as fibro-osseous tumors in the WHO classification[52]. These juvenile forms may occasionally
display rapid growths and exhibit tendency to recur after treatment[52].

Non-odontogenic lesions displaying a ground-glass matrix are found in the fibro-osseous tumors according to the
WHO classification. These include COD, fibrous dysplasia (FD), among others. CODs are fibro-osseous lesions that
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Figure 17 Cementoblastoma. A-C: Orthopantomogram (A), sagittal (B) and coronal (C) computed tomography images show a densely sclerotic lesion (arrows)
in the left mandible attached to the root of a canine, characteristic location of cementoblastoma. Note the lucent halo surrounding the lesion.

Figure 18 Compound and complex odontomas. A and B: Coronal (A) and sagittal (B) computed tomography images show a densely sclerotic lesion in the
right maxilla (arrows), composed of several small denticles resembling a tooth, consistent with a compound odontoma; C and D: Coronal (C) and sagittal (D)
computed tomography images reveal an amorphous, densely sclerotic lesion in the left maxilla with a lucent rim (blue arrows), consistent with a complex odontoma.
Note the displaced unerupted tooth just above the lesion (arrowhead).

contains fibrous tissue with osteoid and cementoid matrix[53]. There are three forms of COD: Periapical, focal, and florid.
Periapical CODs are confined to the apical regions of a few teeth in the anterior mandible, while focal CODs affect the
apical regions of a single tooth typically in the posterior mandible. Florid CODs represent a more extensive form,
affecting multiple regions of the jaw (Figure 21). The density of COD lesions can vary depending on the stage of deve-
lopment and mineralization, gradually increasing over time and often exhibiting a mixed density pattern[54]. A
peripheral radiolucent rim can aid in distinguishing CODs from idiopathic osteosclerosis or condensing osteitis[4].
During the early phase of development, focal and periapical CODs may be difficult to be differentiated from other cystic
lesions of the jaw[53]. Common radiographic features of CODs include thinning of the overlying cortex, root resorption,
discontinuity of the lamina dura, and involvement of the PDL. Moreover, florid CODs are sometimes associated with
simple bone cysts[55].

FD is also a frequently encountered fibro-osseous tumor. It can manifest as monostotic, craniofacial or polyostotic
forms, with the latter potentially associated with syndromes, such as McCune-Albright and Mazabraud syndromes. FD
often presents as an expansile lesion with poorly defined borders and overlying cortical thinning. While various
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Figure 19 Osteoma. A 43-year-old man with right mandibular osteoma. A and B: Axial (A) and volume-rendering reformatted (B) computed tomography images
demonstrate a densely sclerotic, pedunculated, exophytic lesion arising from the outer cortex of the right posterior mandible (arrows). Pathology confirmed osteoma
following resection.

Figure 20 Cemento-ossifying fibroma. A 34-year-old woman with an incidentally discovered radiolucent mandibular lesion. A-C: Orthopantomogram (A), axial
(B) and sagittal (C) computed tomography images demonstrate a mixed lucent and ground-glass, mildly expansile lesion with well-circumscribed borders, involving
the left mandibular body (arrows). Pathology confirmed cemento-ossifying fibroma following resection.

attenuation patterns can be observed, the ground-glass pattern is more common[56] (Figure 22). Although infrequent,
tooth resorption can be seen, while tooth displacement is more common[57]. Malignant transformation into sarcomas,
particularly osteosarcoma, can occur, although rare. FD can be associated with ABC. Cherubism is considered a
hereditary variant of FD, although it is categorized separately as a giant cell lesion and bone cyst according to the WHO
classification. Radiologically, cherubism presents similarly to polyostotic FD[58]. Additionally, ground-glass lesions can
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Figure 21 Two cases of cemento-osseous dysplasia. A and B: Axial (A) and coronal (B) computed tomography images show a solitary, mildly expansile,
densely sclerotic lesion in the anterior mandible with a narrow radiolucent rim and well-circumscribed borders (orange arrows). The lesions are attached to the roots
of multiple teeth, indicating periapical cemento-osseous dysplasia; C and D: Axial (C) and coronal (D) computed tomography images of a companion case depict
multifocal lesions with a ground-glass matrix in both maxilla and mandible (blue arrows), indicative of florid cemento-osseous dysplasia.

arise from chronic metabolic or inflammatory conditions, such as renal osteodystrophy and Paget’s disease, which are
crucial diagnostic considerations.

Mixed lytic and sclerotic lesions

Mixed lytic and sclerotic lesions present with either non-aggressive or aggressive patterns, with non-aggressive lesions of
odontogenic origin typically being benign. Sclerotic and ground-glass lesions, such as odontomas, CODs, COFs, or FD,
gradually calcify during development and may exhibit a mixed density pattern in certain stages of development. A few
additional odontogenic lesions demonstrate mixed radiolucent and sclerotic appearance. Calcifying epithelial
odontogenic tumors are benign but occasionally can be locally aggressive lesions of odontogenic epithelial origin, charac-
terized by the presence of calcifying amyloid-like component[59]. They exhibit various attenuation patterns, with a mixed
lucent and sclerotic pattern being the most common. These tumors are typically found in the posterior mandible, and the
calcified structures are often situated near the associated crown. They may be sometimes associated with impacted teeth,
although resorption is rare[60]. The noncalcifying and Langerhans’s cell rich variant of the tumor can manifest as a
unilocular or multilocular radiolucent lesion[59].

Both calcifying odontogenic cysts and adenomatoid odontogenic tumors primarily present as radiolucent lesions with
internal calcifications, and they are frequently associated with an unerupted tooth, sharing similar radiologic character-
istics. Calcifying odontogenic cysts are rare developmental cysts lined by ghost epithelial cells with a tendency to calcify.
They are occasionally associated with an impacted tooth, which can lead to displacement. The calcified structures within
these cysts are often present as discrete foci, unlike the more scattered flecks seen in calcifying epithelial odontogenic
tumors[61]. Adenomatoid odontogenic tumors are rare odontogenic epithelial tumors that predominantly affect young
patients. They are characterized by dystrophic calcific deposition and are often associated with an impacted canine. The
lesion typically attaches to the impacted tooth at a site apical to the cemento-enamel junction[62].

The differential considerations for aggressive mixed lytic and sclerotic lesions are essentially similar to those for lucent
lesions with aggressive features, but with the additional presence of mixed density appearance due to the deposition of
bone/ calcifications. Malignant bone and cartilage tumors such as osteosarcomas and chondrosarcomas are also examples
of such lesions. Osteosarcomas of the jaw can be either primary or secondary to existing conditions, such as Paget’s
disease, FD, or late sequela of radiation[63]. Imaging-wise, it shares similarities with osteosarcoma arising from other
parts of the body, presenting with aggressive periosteal bone formation and a “sunburst” appearance[63] (Figure 23). The
chondrosarcoma family of tumors consists of medullary tumors, characterized by the presence of chondroid matrix and
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Figure 22 Fibrous dysplasia. A 62-year-old man was found to have an incidental lesion in the left maxillary sinus wall on magnetic resonance imaging
conducted to evaluate sensorineural hearing loss. A and B: Axial (A) and coronal (B) computed tomography images demonstrate an expansile, ground-glass density
lesion involving the left maxilla (arrows) which is characteristic of fibrous dysplasia; C and D: Axial T2-weighted (C) and contrast-enhanced fat-suppressed T1-
weighted (D) magnetic resonance images show mixed T2 signal intensity and heterogeneous enhancement (dashed arrows). The lesion has remained stable over 7
years of follow-up magnetic resonance imaging.

Figure 23 Osteosarcoma. A 24-year-old man with a 2-year history of progressive soreness and swelling over the right palate. A-C: Axial (A) and coronal (B and
C) computed tomography images show an expansile, irregular, densely sclerotic lesion with aggressive periosteal reaction (arrows). The lesion causes displacement
of a tooth (arrowhead). There are multiple, large, densely calcified, bilateral cervical lymph nodes, consistent with metastatic lymph nodes (blue arrows). Pathology
confirmed osteosarcoma following resection.

may present as mostly radiolucent or mixed density lesion (Figure 24). Rhabdomyosarcoma with TFCP2 rearrangement is
a unique subtype of rhabdomyosarcomas that exhibits a strong propensity for affecting the craniofacial bones[64]. It is an
aggressive neoplasm composed of myogenic cells, typically presenting as an expansile, destructive lesion with an ill-
defined border on imaging[64].
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Figure 24 Chondrosarcoma. A 19-year-old man with right nasal obstruction. A and B: Axial computed tomography images in bone (A) and soft tissue (B)
windows depict an expansile right maxillary soft tissue mass with internal “ring-and-arc” calcifications (arrows); C and D: Axial T2-weighted (C) and contrast-enhanced
fat-suppressed T1-weighted (D) magnetic resonance images demonstrate an enhancing mass (arrowheads) with heterogenous intermediate to low T2 signal due to
internal calcifications. Pathology confirmed mesenchymal chondrosarcoma following resection.

2022 WHO CLASSIFICATION OF TUMORS OF THE JAW AND MAXILLOFACIAL BONE

Tumors of the jaw and maxillofacial bone are categorized into four groups according to 2022 WHO classification,
comprising: (1) Cysts of the jaw; (2) Odontogenic tumors; (3) Bone and cartilage tumors; and (4) Giant cell lesions and
bone cysts (Table 2). Within the odontogenic tumors category, a further distinction is made between benign and
malignant tumors. Benign odontogenic tumors are further classified into epithelial, mixed epithelial and mesenchymal,
and mesenchymal tumors[65]. While there is no significant conceptual difference in the classification compared to
previous editions, there have been considerable re-organization[5]. For example, fibro-osseous and osteochondromatous
lesions, as well as benign and malignant bone and cartilage tumors, are grouped into one, bone and cartilage tumors.
Additionally, the hematolymphoid tumor category is no longer included in the WHO classification. Another notable
change is the reordering of the odontogenic tumor listings, with benign tumors now listed before malignant tumors.

Since the last update in 2017, there has been significant advancement in molecular data availability. The common
hotspot mutations seen in other neoplasms are absent in odontogenic cysts and tumors, reflecting their nature as
hamartomas, benign neoplasms, or low-grade malignancies[65]. Despite significant advancements in molecular data,
these changes have not yet led to substantial changes to the classification, except for the identification of rhabdomy-
osarcoma with TFCP2 gene rearrangement as a new disease entity in the updated version. The 2022 classification also
introduces three new entities that, although long established in the literature, were previously unclassified, including
adenoid ameloblastoma, surgical ciliated cyst, and segmental odontomaxillary dysplasia. Adenoid ameloblastomas,
categorized as benign odontogenic tumors, are considered hybrid tumors, containing features of both ameloblastoma and
adenoid odontogenic tumor. To date, there have been approximately 40 reported cases[66]. Radiologically, adenoid
ameloblastomas typically present as aggressive radiolucent lesions with ill-defined borders[66]. Surgical ciliated cysts,
although not a new entity, were introduced into the classification for the first time. These cysts are found in patients with
a history of prior maxillary sinus surgery and are characterized as radiolucent lesions lined with respiratory epithelium
[67]. Lastly, segmental odontomaxillary dysplasia is a non-hereditary developmental disorder characterized by segmental
maxillary and soft tissue enlargement with dento-osseous abnormalities. While it is a relatively well-defined condition, it
is often misdiagnosed as FD[65].

Some challenging or controversial aspects from 2017 edition remain, such as classifying metastasizing ameloblastoma
as a benign entity and sclerosing odontogenic carcinoma as a malignancy despite its non-metastatic potential. Meta-
stasizing ameloblastomas were previously categorized as a malignant odontogenic tumor in the 2005 edition but was
reclassified as benign in the 2017 edition and has remained classified as such in the 2022 version. Despite its potential for
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Table 2 Summary of the 2022 World Health Organization classification of odontogenic and maxillofacial bone tumors[65]

Classification of odontogenic and maxillofacial bone tumors

Cyst of the jaws

Odontogenic tumors

Benign epithelial odontogenic tumors

Benign mixed epithelial and mesenchymal odontogenic tumors

Benign mesenchymal odontogenic tumor

Malignant odontogenic tumors

Giant cell lesions and bone cysts

Bone and cartilage tumors

Boishideng® WIR | https://www.wjgnet.com 312

Radicular cyst

Inflammatory collateral cyst

Surgical ciliated cyst

Nasopalatine duct cyst

Gingival cyst

Dentigerous cyst

Orthokeratinized odontogenic cyst

Lateral periodontal cyst and botryoid odontogenic cyst
Calcifying odontogenic cyst

Glandular odontogenic cyst

Odontogenic keratocyst

Adenomatoid odontogenic tumor
Squamous odontogenic tumor
Calcifying epithelial odontogenic tumor
Ameloblastoma, unicystic
Ameloblastoma, extraosseous/ peripheral
Ameloblastoma, conventional
Adenoid ameloblastoma
Metastasizing ameloblastoma
Odontoma

Primordial odontogenic tumor
Ameloblastic fibroma

Dentinogenic ghost cell tumor
Odontogenic fibroma
Cementoblastoma

Cemento-ossifying fibroma
Odontogenic myxoma

Sclerosing odontogenic carcinoma
Ameloblastic carcinoma

Clear cell odontogenic carcinoma
Ghost cell odontogenic carcinoma
Primary intraosseous carcinoma, NOS
Odontogenic carcinosarcoma
Odontogenic sarcomas

Central giant cell granuloma
Peripheral giant cell granuloma
Cherubism

Aneurysmal bone cyst

Simple bone cyst
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Fibro-osseous tumors and dysplasia Cemento-osseous dysplasia
Segmental odontomaxillary dysplasia
Fibrous dysplasia
Juvenile trabecular ossifying fibroma
Psammomatoid ossifying fibroma
Familial gigantiform cementoma
Benign maxillofacial bone and cartilage tumors Osteoma
Osteochondroma
Osteoblastoma
Chondroblastoma
Chondromyxoid fibroma
Desmoplastic fibroma of bone
Malignant maxillofacial bone and cartilage tumors Osteosarcoma of the jaw
The chondrosarcoma family of tumors
Mesenchymal chondrosarcoma

Rhabdomyosarcoma with TFCP2 rearrangement

NOS: Not otherwise specified.

metastasis, metastasizing ameloblastoma exhibits benign histopathology and is indistinguishable from conventional
ameloblastoma[66,68]. Lungs are the most common metastatic site[66,68]. Sclerosing odontogenic carcinoma was added
to the classification in 2017 and is indicated in the updated 2022 version to have no metastatic potential[5]. However, it
remains categorized as a malignant tumor. The classification of OKCs had been changed in the past, moving back and
forth between odontogenic cyst and tumor categories. In the 2022 version, it maintains its current standing as a cyst[5,69].

CONCLUSION

In conclusion, the imaging approach to jaw and maxillofacial bone tumors is multifaceted and pivotal in accurately
diagnosing these lesions. Achieving accurate diagnosis and effective management requires a comprehensive
understanding of jaw and dental anatomy, coupled with a nuanced interpretation of imaging modalities. Meticulous
assessment of various imaging characteristics, including radiodensity, marginal definition, loculation pattern,
relationship to adjacent teeth, erosion of teeth or bone, internal matrix appearance, patterns of osseous expansion, and
soft tissue component, serves as the foundation for formulating comprehensive differential diagnoses. However, imaging
data for several entities is limited, partly due to the rarity of some conditions. Future research involving large-scale
imaging databases could enhance our understanding of imaging characteristics and improve the differentiation of these
lesions from others.
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