Purpose

The purpose of this educational exhibit is to M\usirale imaging findings of benign
tumors of the maxila and mandible on CT and MRI

Introduction

Odontogenic tumors are neoplasms that originate from tooth-forming epithelium,
mesenchymal tissue, or both. Benign odontogenic tumors are characterized by
imaging findings of expanding growth and well-defined margins with smooth borders.

CTis highly useful for demonstrating the extent of bone resorption, osteosclerosis,
cortical bone swelling, destruction, and calcification.

MR imaging s effective for differentiating between cysts and tumors, evaluating
the infiltration of malignant tumors in the jawbone and surrounding soft tissue, and
detecting bone marrow changes of the jaw.
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effective treatment. Sold lesions show high recurrence rates (50%-90%), necessitating
tumor excision or partial resection of the jawbone
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Keratocystic Odontogenic Tumor

Figure 2A-E: Keratocystic odontogenic. tumor, mandible; 33yearcid male, painiess perimandibuar
swiling 12 years afer frst surgery. A) Panoramic view shows mltiocular radiolucercy (arow. B) Panoramic
View 8 monihs postoperativaly shows nearly complets regenaration. C) Panoramic view 12 years afer surgery
shows recumence of tumr, now crossing midine, being more extensive than inially (arow). D) Axial CT image
shows expansive radiolucency with Inact corial bone (armow). ) Axial T2-weighted MRI shows heterogencous
igh o infermediate signal (arow)
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Figure 3A-C: Keratocystic odontogenic tumor, maxila and mandible; Gorin-Goltz syndrome. A) Aal
cr B) fudial CT
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Bone-destructive & Bone-productive Tumors

Osteoblastoma (Flgum )
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Ossifying Fibroma (Figure 6)

‘Synonyms: fibroma, fibroma
. Palnless swelling mostly in posterior mandible
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+ Grow slowly and symmetically
. : in younger patients and has greater tendency to

(armows). C) Coronal CT Image shows beter cystictumor in anteror part of maxla (arrow).

Figure 1A-G: Amelobastoma, urcysic, mandie; 22 yearod male yih arles primandbar syt
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Keratocystic Odontogenic Tumor (Figures 2 & 3)

‘Synonyms: Odontogenic keratocyst, Primordial cyst

+Benign uni-or muli-cystc, inraosseus tumor of odontogenic origin with a characteristic
lining of parakeratinized stratified squamous epithelium

+ Potential aggressive, infirative behavior with tendency to recur

+ Although malignant is rare, increase the likelihood of
malignancy
o ic Myxoma (Figure 4)
Ameloblastoma - n, beni plasm arising from mesenchymal odontogeni tissue

- Lac:a\ly vasive neoplasm consising of founded, anguler el yng n abundant myxoid
stroma

- 3¢ decade of ife

+ Higher prevalence among women, and occurs mainly in the mandibular molar area

+ Painless swelling or incidental finding

- Often mulilocular with interal osseous trabeculae

+ MRI: Prolongation of T4 and T2, reflecting rich myxoid stroma. Gradual contrast
enhancement s typically seen on contrast-enhanced images

+ Treatment: excision or partial resection of the jawbone

+ High rate of local recurrence due to infiltrative growth pattem
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Ossifying Fibroma

Figure 6A-B: Ossifying fibroma, +)

bone and. conral mineralizaton

Hard Tissue-producing Tumors &

Malformations

Osteoma (Figure 8)

- Benign, g lesion composed of well-dife
bone with a predominant lamellar siucture

+ Incidental finding or painless hard swelling
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Figure 8: Osteoma,mandible; 23-year-od male
wih incidental ficing at routne dental radiography.

image shows_exosloli
prodominanty of corical bone (amow) at lingual
‘aspoctof mandibular amus.

Exostoses (Figure 9)

+ Mandible: Torus Mandibularis in premolar regions lingually and
bilaterally

+ Maxilla: Torus palatinus in midiine

Exostoses
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Odontogenic Myxoma
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Figuro 4A-G; Odoniogerio mycoma, mandil; 45-year o omal i paliss svelin i e st
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il CT image shows expanded but intact buccal and lngual cortical bone.Note fumr occupies
Inaniia trus on gnt 4 (arow). D) Al T2-welghod MEI shows hormogenéous hich Sl aron, £)
Aol STIR MRI shows homogeneous high signal (amow). F) Axial T1-weighed pre-Gd MRI shows inermediate
(t0low)signal (arow). G) Aoia T

+ Multiple lesions are inherited nevoid basal
(Gorlin Goltz syndrome)

+ Frequently occur in third molar region and ascending ramus of mandible
increased attenuation areas in cystic cavity
+ On MRI: heterogeneous intermediate signal on T1 and mgh signal on T2 Wi
+ Bone expansion is not th tooth resorption bein to
‘ameloblastomas)

Odontogenic Fibroma

f app:
epithelium

- Relatively uncommon tumor of young people (aged 5-20 years)

- Benign, expansile, unilocular, radiolucent lesion most often in posterior mandible
+ Treatment: Block excision with a border of normal bone

by duct formation by it

" Siowly intremsing painoss sweling in second decads

+ Anterior maxila, especially canine region

+ Unilocular, expansile, well-demarcated cyst like radiolucent lesion with impacted teeth
(canine) and foci of calcifications.

+ Treatment: Simple excision
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Giant Cell Granuloma
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jgure 11AD: Giant cell_granuloma,
mandible; 10.ycar-6d mae at prosentaton
with paniess jaw sweling. A) Panoramic view
shows mulocuar radoency wih scierotc
borcer (amrow), B) Coronal CT image shows
oxpansie. mulocar_process (arow). C)
Adal CT image shovs two “comparments” at
Tower mandisar border (arow). D) Pancramic
viow 3l Gycar folowup shows compicla
rogencraton aftr o surgcal nerventors.
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Fibrous Dysplasia (Figure 13)
+ Monostotic or polyostotic (may be part of McCune-Albright Syndrome)

+ Craniofacial bones form up to 25 % of monostolic forms

+ Non-neoplastic, selfimiting but nonencapsulated lesion

Maxilla, lateral region in particular

+ Painless swelling, jaw asymmelry

+ 2 and 3" decades

+ Ground glass appearance with bone expansion

intermediate signal on T4 and heterogeneous low signal on T2 Wi with contrast
enhancement

Fibrous Dysplasia

Figure 13A-D: Fibrous dysplasia, mandble; 14-year-ld male with painass facial ssymmaty. A) Panorami viw

mandie wih groundgless sppesrance (arow). 8) Al CT ows expandd mandis wit
earncs (1o O ot C ma thows cess v mardr o nd cone (o)
oranal T image shows 100ess niohing coranoi o106 (a1

Cherubism (Figure 14)
- Inherited-autosomal dominant

+ Tumor-like malformation (hamartoma) in which enamel and dentin, and
‘sometimes cementum is present
WHO classifies into 2 categories - may appear as muliple, miniature, or
nlmeiaeyfssth{compolaxecontns) o mey s o2
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« Histology: mdlsnngmsnahle fmm giant cell granuloma
- Mandible,
L Cell Histi (Figure 12) " Symmetis paiiess swlings
Odontoma (Compound and Complex) (Figure 10) s o T . , biateral
+ Most common odontogenic tumors « Localized proliferation of Langemans cells (histiocytes) -
. & Cherubism

Male predilection, 1-10 yea
" May have furtnr asiont skl e, b, long bone:
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Calcifying Epithelial Odontogenic Tumor

Synonym: Pindborg tumor
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- Occurs between the third and seventh decades of ife

5 VI o A et SHE e T, TSI
radiopaque material. It is associated with unerupted or impacted teeth in 50% cases

+ Treatment: Enucleation

Variant of (Figure 7)

- Scattered calcifications in an expansile osteolytic lesion with il-defined margins
+ Tends to recur locally due to infilrative growth pattern

Desmoplastic Ameloblastoma

L TATA

igure 7A-D: Ameloblastoma, desmoplastic, mandible; 40-yearod

ntoma)

- you nger in
maxillary anterior alveolar bone.

- Complex odontoma: mainly in the second and third decades of lfe-
mandibular molar and premolar portions

- Treatment: Radiographic observation or simple excision. Do not recur

Odontoma

A

Figure 10A-B: Odontoma, maxilla; 15.
r0id fomale with incdental finding at
orthodontic consultaion. A) Panoranic view

destroyed latoral sinus wall and  root
osorpion.

Tumor-like Conditions

Giant cell granuloma (Figure 11)

+ Localized benign but sometimes aggressive osteolytic prolferation of
fibrous tissue with hemorrhage and hemosiderin deposi

. in posterior mandible in females from first to third

B) Aial foramina with
ies ateotcbrams (o). 3w G omecscoross. provay depains oshend &) Al CT
image shows two radolucencies with some scerosis at leve of mental foramina (aow). D) Aial CT image

decades

+ Uni-or multi-locular, may expant

* MRI- Heterogeneous piri s‘gna\ on T1 and T2 Wi with contrast
enhancement

Langerhans’ Cell Histiocytosis
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Figure 12A-: Eosinophilic granuloma, mandible; &year-old mals wih pain and

swoling in dafined
dilucency (arow). B) Avial CT image shows punched-out bono desiruction at lavel of
mandbuar foramina (arrow). ) Adal CT image shows onion-skin periosteal reaction
lingually (arrow) and buccally (arrowhead). D) Axial CT image soft-ssue windowsho

welldefined soft-tssuo mass lingually (arrow) and nflammatory inflzato in connectve
issue space lateraly (: ). E) Axial CT image o treatmont (surgery,
cortisone medicaton) shows somawhat hickened right ramus and remnant of orginal

buceal corex at level of mandibuar oramina, but othenwise nomalized bone (arrow)
il CT image shows normalized bone aso at another level (arrow).

Figure 14: Cherubism (familiar

fibrous jaw dysplasia): 13year-old
lo with incdental findng at
orthodontic consultalon.  Panor

view st ateral _ multiocular

radiolucencies with sderolc border in
mandble (aows)

Conclusion

Benign odontogenic tumors are characterized by imaging findings of expansile
‘growth and well-defined margins with smooth borders, and their appearance is
very similar to that of odontogenic and nonodontogenic cysts.

Combining plain radiography with advanced imaging techniques, including CT
and MR imaging, can improve the accuracy of diagnosing odontogenic tumors.

This exhibit ilustrates the imaging characteristics of benign jaw tumors and will
give the pra radiologists an opportunity to become familiar with
‘appearances of jaw tumors.
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