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Case report of epithelioid osteobl
astoma of the mandible:
findings on positron emission tomography/computed

tomography and review of the literature

Akram Al-Ibraheem, MD,a Basel Yacoub, MD,b Andrew Barakat, MD,c Mohamad Yasser Dergham, MD,d

Gilbert Maroun, MD,c Hussam Haddad, MD,e Alaa Saleh, MD,f Nabil Khoury, MD,g

Mukbil Hourani, MD,g and Mohamad B. Haidar, MDh
Epithelioid osteoblastoma is a clinically aggressive subtype of osteoblastoma that favors the mandible and the maxilla. Its his-

tologic features lie on a spectrum between conventional osteoblastoma and low-grade osteosarcoma, thus making it difficult

at times to confirm the diagnosis. It is known to have a high risk of recurrence after surgical resection, but it is a benign entity

and does not have the propensity to metastasize. To our knowledge, there are no published reports on findings of epithelioid

osteoblastoma on positron emission tomography/computed tomography (PET/CT). We report a case of a 25-year-old male

patient with a diagnosis of epithelioid osteoblastoma of the mandible. The lesion exhibited significantly increased fluorodeoxy-

glucose uptake on PET/CT with a maximum standardized uptake value of 5.5. PET/CT is not specific in differentiating between

malignant and benign bone lesions but may be necessary to rule out distant lesions when a confirmed diagnosis of epithelioid

osteoblastoma cannot be obtained through histologic examination. (Oral Surg Oral Med Oral Pathol Oral Radiol 2019;128:

e16�e20)
Osteoblastoma is a relatively uncommon benign bone

tumor that accounts for less than l% of primary osseous

tumors.1 It most commonly appears during ages 10

through 40 years and has a predilection to develop in

the spine and long bones. Approximately 15% of cases

arise in the cranial bones, maxilla, and mandible. On

gross pathology, osteoblastoma appears red to reddish

brown in color. Microscopically, it has a well-vascular-

ized matrix, with irregularly shaped lamellae of osteoid

and bone and a prominent rim of osteoblasts. These

microscopic findings are almost identical to those of

osteoid osteoma.2

In 1967, Mayer first described a subtype of osteoblas-

toma referred to as “aggressive osteoblastoma,” and it was

distinguished from conventional osteoblastoma because of
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the presence of prominent epithelioid osteoblasts.3 This

subtype has also been referred to as “pseudomalignant

osteoblastoma,” “malignant osteoblastoma,” and

“osteoblastoma-like osteosarcoma.” 2,4,5 but the term rec-

ommended by World Health Organization in their latest

series of WHO Classification of Tumors is “epithelioid

osteoblastoma.”6 In 1984, Dorfman et al.7 further defined

this subtype as having features resembling those of osteo-

blastoma and low-grade osteosarcoma, as well as low

mitotic activity but no atypical mitosis. Furthermore, epi-

thelioid osteoblastoma is known to have a high risk of

recurrence after surgical resection, but no propensity to

metastasize; however, some controversial cases of aggres-

sive osteoblastoma transforming to osteosarcoma have

been described in the literature.7,8

Osteoblastoma has markedly elevated uptake on

fluorine-18 fluorodeoxyglucose positron emission

tomography/computed tomography (18F-FDG PET/

CT) to a level that resembles malignant tumors.9-12

Yet, to the best of our knowledge, no paper has

described the findings on 18F-FDG PET-CT of the

epithelioid osteoblastoma subtype. In this paper, we

present the clinical, histologic, and radiologic find-

ings of a case of epithelioid osteoblastoma located

in the mandible. Written informed consent was

obtained from the patient for the publication of this

case report.
BACKGROUND
A previously healthy 25-year-old male patient presented

with painless right hemi-mandibular swelling that had

been first noticed 4 months earlier. Physical examination

showed a palpable mass along the right ramus of the

mandible. Panoramic radiography revealed a lobulated

intraosseous lesion in the right hemi-mandible, and the
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Fig. 2. Axial computed tomography (CT) bone window sec-

tion revealed a mixed sclerotic and lytic destructive lesion in

the body of the right hemi-mandible. Surrounding reactive

bone sclerosis was also present.
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lesion was predominantly sclerotic and had a peripheral

lytic component. The lesion involved the roots of the sec-

ond premolar and first molar and abutted the mandibular

canal (Figure 1). Computed tomography (CT), magnetic

resonance imaging (MRI), and 18F-FDG PET/CT were

then performed.

The CT scan showed a mixed sclerotic and lytic destruc-

tive lesion in the body of the right hemi-mandible. It had

measurements of 2.0£ 2.2 cm and was surrounded by

reactive bone sclerosis (Figure 2). On MRI, the lesion

appeared expansile and was associated with destruction of

the outer mandibular cortex with extraosseous submucosal

extension. The lesion showed low signal intensity on

T1-weighted sequence (Figure 3A) and predominantly

high signal intensity on short tau inversion recovery

(Figure 3B). Following administration of intravenous gad-

olinium contrast, the lesion revealed strong enhancement

(Figure 3C). Whole-body 18F-FDG PET/CT imaging

showed significantly increased fluorodeoxyglucose (FDG)

uptake with maximum standardized uptake value

(SUVmax) value of 5.5, corresponding to the lytic lesion in

the body of the right hemi-mandible, as noted in Figure 4.

No other FDG-avid disease uptake in the remainder of the

body was present.

The patient underwent open excisional biopsy. His-

tologic examination showed randomly interconnecting

osteoid and calcified irregular bone trabeculae sur-

rounded by large plump osteoblasts with abundant

eosinophilic cytoplasm and eccentric vesicular

nuclei, many of which contained prominent nucleoli

(Figure 5). These epithelioid osteoblasts were focally

arranged in cords and solid sheets around osteoid

(Figure 6) and were surrounded by heavily calcified

bone trabeculae (Figure 7). These features helped

establish a diagnosis of epithelioid osteoblastoma.

The patient subsequently underwent right partial

mandibulectomy and titanium plate reconstruction.

No recurrence was noted at the 1-year follow-up

examination.
Fig. 1. Panoramic radiography revealed a small lobulated

intraosseous lesion in the right hemi-mandible that was pre-

dominantly sclerotic with a peripheral lytic component. The

lesion involved the roots of the second premolar and first

molar and abutted the mandibular canal but spared the infe-

rior border of the mandible.
DISCUSSION
Epithelioid osteoblastoma exhibits locally aggressive

behavior and a tendency to recur but does not have the pro-

pensity to metastasize. Unlike the lesion in the case

described in this report, it typically grows to a size larger

than 4 cm, in contrast to conventional osteoblastoma,

which rarely exceeds 4 cm.13 Varshney et al. suggested

that epithelioid osteoblastoma lies on a continuum between

benign conventional osteoblastoma and low-grade malig-

nant osteosarcoma because it exhibits histologic findings

and clinical behavior that may be suggestive of both enti-

ties.14 This has caused confusion among pathologists and

clinicians in establishing the diagnosis, which is particu-

larly important because these entities differ in their recom-

mended treatment and prognosis. Thus, it is necessary to

closely correlate clinical, radiologic, and histologic findings

before making the diagnosis of epithelioid osteoblastoma.

To the best of our knowledge, epithelioid osteoblas-

toma of the mandible has been reported in only 7 cases

in the English literature. Unlike conventional osteo-

blastoma, it appears to favor the mandible in 35% of

cases and the maxilla in 19% in a review by Filippi,

et al.13,15-20 It has also been described in the skull, thy-

roid cartilage, clavicle, soft tissue of the axilla, verte-

brae, skin, long bones, calcaneus, and toe.14,15,21-28

The most common initial presentation is pain, which is

described as dull and localized in nature, although this

finding is not necessarily universal because it was not

present in the patient previously described. Alkaline

phosphatase (ALP) values have been found to be sig-

nificantly more elevated in epithelioid osteoblastoma

than in conventional osteoblastoma, with ALP values

greater than 225 m/L found in 70% of the patients with

the epithelioid subtype.28



Fig. 3. Axial T1-weighted image (A), axial signal intensity on short tau inversion recovery (STIR) (B), and axial T1 fat saturation

image with gadolinium (C) show the eccentric expansile lesion arising from right hemi-mandibular body with destruction of the

outer mandibular cortex and extraosseous submucosal extension. The lesion exhibited low intensity on T1-weighted sequence,

predominantly high signal intensity on STIR, and strong enhancement on injection of gadolinium contrast.

Fig. 4. Axial positron emission tomography (PET) (A), computed tomography (CT) (B), and fused PET/CT (C) images show the

hypermetabolic expansile lytic bone lesion in the body of the right hemi-mandible.

Fig. 5. Histologic section reveals solid sheets of atypical epi-

thelioid osteoblasts, many of which show prominent nucleoli

(hematoxylin and eosin; original magnification£ 40).

Fig. 6. Osteoid rimmed by plump epithelioid osteoblasts

(hematoxylin and eosin; original magnification£ 40).
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Fig. 7. Epithelioid osteoblasts surrounded by heavily calci-

fied bone trabeculae (hematoxylin and eosin; original magni-

fication£ 40).
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Positron emission tomography/computed tomogra-

phy (PET/CT) is an indispensable modality in the diag-

nosis and staging of many cancers, and its use

continues to increase. FDG, the most common radio-

tracer used in PET/CT, has increased uptake in cells

with high glucose metabolism, such as cancer cells and

some normal cells in certain organs (e.g., brain, heart).

Several benign bone entities, including osteomyelitis,

osteoid osteoma, and conventional osteoblastoma,

exhibit increased vascularity and appear FDG avid on

PET/CT. Similarly, epithelioid osteoblastoma is well

vascularized, with active deposition of osteoid, and it

displays findings that may mimic those of malignant

bone tumors.

The SUVmax value of the lesion in this patient was

5.5, which, in the case of a solid organ tumor mass,

would have been confidently reported as indicating

malignancy. Yet, in bone, malignant and benign enti-

ties have greatly overlapping SUVmax values, making

it difficult to differentiate between them on the basis of

PET/CT findings.29,30 Accordingly, we believe that

PET/CT has a limited role in cases of confirmed epithe-

lioid osteoblastoma. Its role comes into play to rule out

distant lesions in cases where a conclusive diagnosis of

epithelioid osteoblastoma cannot be obtained by histol-

ogy as malignancy has not been ruled out.

The preferred treatment for epithelioid osteoblastoma

is en bloc surgical resection with a wide margin and sub-

sequent reconstruction, as appropriate. Radiation therapy

is not necessary if complete excision of the lesion is per-

formed. Postexcision recurrence of epithelioid osteoblas-

toma has been reported in some cases and is more likely

to occur when there has been piecemeal or incomplete

resection of the lesion.31 Moreover, higher ALP values

and lesion size greater than 3 cm have also been linked to

increased risk of recurrence.28
CONCLUSIONS
We presented here a rare case of mandibular epitheli-

oid osteoblastoma and described its radiographic fea-

tures; CT, MRI, and PET/CT findings; and histologic

appearance. The PET/CT features have not been

described previously in the literature. PET/CT is not

specific in differentiating between malignant and

benign bone lesions and does not provide additional

information beyond that provided by CT or MRI in

cases of confirmed epithelioid osteoblastoma.
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transformation of aggressive osteoblastoma to osteosarcoma.

Joint Dis Relat Surg. 2016;27:108-112.

9. Imperiale A, Moser T, Ben-Sellem D, Mertz L, Gangi A, Con-

stantinesco A. Osteoblastoma and osteoid osteoma: morphofunc-

tional characterization by MRI and dynamic F-18 FDG PET/CT

before and after radiofrequency ablation. Clin Nucl Med.

2009;34:184-188.

10. Jeong YJ, Sohn M-H, Lim ST, et al. Osteoblastoma in the nasal

cavity: F-18 FDG PET/CT and Tc-99m MDP 3-phase bone scan

findings with pathologic correlation. Clin Nucl Med.

2011;36:214-217.

11. Al-Muqbel KM, Ma’moon H, Audat ZA, Alqudah MA. Osteo-

blastoma is a metabolically active benign bone tumor on 18F-

FDG PET imaging. J Nucl Med Technol. 2013;41:308-310.

12. Strobel K, Merwald M, Huellner M, Zenklusen HR, Kuttenberger J.

Osteoblastoma of the mandible mimicking osteosarcoma in FDG

PET/CT imaging. Clin Nucl Med. 2013;38:143-144.

13. Vigneswaran N, Fernandes R, Rodu B, Baughman RA, Siegal

GP. Aggressive osteoblastoma of the mandible closely simulat-

ing calcifying epithelial odontogenic tumor: report of two cases

with unusual histopathologic findings. Pathol Res Pract.

2001;197:569-576.

14. Varshney MK, Trikha V, Rastogi S. Aggressive osteoblastoma of

clavicle a rare tumor at previously undescribed site. Acta Oncol.

2007;46:259-261.

15. Zon Filippi R, Swee RG, Krishnan Unni K. Epithelioid multi-

nodular osteoblastoma: a clinicopathologic analysis of 26 cases.

Am J Surg Pathol. 2007;31:1265-1268.

16. Lypka MA, Goos RR, Yamashita DD, Melrose R. Aggressive

osteoblastoma of the mandible. Int J Oral Maxillofac Surg.

2008;37:675-678.

http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0001
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0001
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0001
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0002
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0002
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0002
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0003
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0003
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0004
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0004
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0005
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0005
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0005
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0006
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0006
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0006
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0007
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0007
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0007
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0008
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0008
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0008
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0008
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0008
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0008
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0008
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0008
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0009
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0009
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0009
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0009
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0009
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0010
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0010
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0010
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0010
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0011
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0011
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0011
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0012
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0012
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0012
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0013
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0013
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0013
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0013
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0013
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0014
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0014
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0014
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0015
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0015
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0015
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0016
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0016
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0016


ORAL ANDMAXILLOFACIAL RADIOLOGY OOOO

e20 Al-Ibraheem et al. July 2019
17. Kulkarni MM, Shah AK, Ahire S. Aggressive osteoblastoma

of the mandible: a case report. Int J Contemp Dent.

2011;2:135-138 https://edentj.com/index.php/ijcd/article/

viewArticle/304.

18. Kaur H, Verma S, Jawanda MK, Sharma A. Aggressive osteo-

blastoma of the mandible: a diagnostic dilemma. Dent Res J.

2012;9:334.

19. Pontual ML, Pontual AA, Grempel RG, Campos LR, Costa Ade L,

Godoy GP. Aggressive multilocular osteoblastoma in the mandible:

a rare and difficult case to diagnose. Brazil Dent J. 2014;25:451-456.

20. Kashikar S, Steinle M, Reich R, Freedman P. Epithelioid multi-

nodular osteoblastoma of the mandible: a case report and review

of literature. Head Neck Pathol. 2016;10:182-187.

21. Agarwala R, Graham RJ, Panella JS. CT and MRI of aggressive

osteoblastoma of thyroid cartilage. J Computer Assist Tomogr.

1996;20:116-118.

22. Cannavo SP, Marafioti T. Cutaneous aggressive osteoblastoma.

Int J Dermatol. 1996;35:504-505.

23. Lin JH, Lin EY, Liu MY. Double aggressive osteoblastomas of

calvarium. Br J Neurosurg. 2007;21:626-628.

24. Deyrup AT, Monson DK, Dorfman HD. Aggressive (epithelioid)

osteoblastoma arising in soft tissue. Int J Surg Pathol.

2008;16:308-310.

25. Jain M, Rana C, Rajkumar. Aggressive osteoblastoma in mastoid

process of temporal bone with facial palsy. Indian J Pathol

Microbiol. 2013;56:169-171.

26. Lu ZH, Cao WH, Qian WX. Aggressive osteoblastoma of the

temporal bone: a case report and review of the literature. Clin

Imaging. 2013;37:386-389.
27. Mohanty S, Rani A, Urs AB, Dabas J. A rare case of an aggres-

sive osteoblastoma of the squamous temporal bone: a unique pre-

sentation with literature review. J Cranio-Maxillo-Fac Surg.

2014;42:1207-1210.

28. Yin H, Zhou W, Yu H, et al. Clinical characteristics and treat-

ment options for two types of osteoblastoma in the mobile spine:

a retrospective study of 32 cases and outcomes. Eur Spine J.

2014;23:411-416.

29. Aoki J, Watanabe H, Shinozaki T, et al. FDG PET of primary

benign and malignant bone tumors: standardized uptake value in

52 lesions. Radiology. 2001;219:774-777.

30. Kole AC, Nieweg OE, Hoekstra HJ, van Horn JR. Fluorine-18-

fluorodeoxyglucose assessment of glucose metabolism in bone

tumors. J Nucl Med. 1998;39:810-815.

31. Harrington C, Accurso BT, Kalmar JR, et al. Aggressive osteo-

blastoma of the maxilla: a case report and review of the litera-

ture. Head Neck Pathol. 2011;5:165-170.

Reprint requests:

Mohamad B. Haidar

Department of Diagnostic Radiology

American University of Beirut Medical Center

P.O. Box 11-0236

Riad El-Solh,1107 2020, Beirut

Lebanon

mh209@aub.edu.lb

https://edentj.com/index.php/ijcd/article/viewArticle/304
https://edentj.com/index.php/ijcd/article/viewArticle/304
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0018
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0018
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0018
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0019
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0019
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0019
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0020
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0020
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0020
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0021
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0021
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0021
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0022
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0022
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0023
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0023
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0024
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0024
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0024
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0025
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0025
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0025
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0026
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0026
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0026
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0027
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0027
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0027
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0027
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0028
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0028
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0028
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0028
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0029
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0029
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0029
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0030
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0030
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0030
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0031
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0031
http://refhub.elsevier.com/S2212-4403(18)31347-6/sbref0031
mailto:mh209@aub.edu.lb 

	Case report of epithelioid osteoblastoma of the mandible: findings on positron emission tomography/computed tomography and review of the literature
	Background
	Discussion
	Conclusions
	References


