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Osteoblastoma is a rare benign neoplasm of osteoblasts, 
accounting for 1% of all primary bone neoplasms.1 It is 
characterized by the proliferation of osteoblasts depositing 
osteoid and immature bone within a well-vascularized fib- 
rous connective tissue stroma.2 Microscopically, it exhibits 
central areas of irregular osteoid or woven bone rimmed by 
numerous osteoblasts and scattered osteoclasts, surrounded  
by a loose fibrovascular stroma.3,4 The osteoblasts have 
ample cytoplasm and hyperchromatic nuclei, and the loose 
fibrous stroma includes dilated vessels and occasional 
hemorrhage.3 

Osteoblastoma most commonly occurs in the second and 
third decades of life, with a male-to-female ratio of 2 : 1.5,6 
Although osteoblastoma can arise in any bone of the skele- 
ton, it most often involves the long bones and vertebral 
column, with approximately 10% of cases found in the 

maxillofacial bones.4 Most maxillofacial cases develop in 
the mandible (71.4%), especially in the posterior region.2 
Clinically, the most common symptoms are pain, swelling, 
warmth and tenderness of the affected region.4,5 The pain is 
usually described as dull, aching, and often progressive in 
intensity.4 The pain usually does not respond to non-steroi-
dal anti-inflammatory drugs (NSAIDs) and is not generally 
more severe at night.7 

The radiographic features of osteoblastoma have not been 
well established due to the lack of a comprehensive des- 
cription of the radiographic findings.8 In general, the radio- 
graphic features of osteoblastoma include a well- or ill- 
defined, round or oval-shaped entity with or without cortica- 
tion that may include a radiolucent rim surrounding the more  
central areas of abnormal bone deposition.3,5 The internal 
structure may have a completely radiolucent appearance, or it  
may show a mixed radiolucent/radiopaque appearance.2,4,5 
When a radiopaque center is present, the internal calcifica-
tion may take the form of fine granular bone trabeculae.5 The  
lesion can expand bone; the outer cortex, however, is usually  
maintained.5 Displacement and/or resorption of adjacent 
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ABSTRACT

This report presents a rare case of maxillary osteoblastoma in a 17-year-old female. The patient presented with dull 
pain and facial asymmetry inferior to the left zygoma. An intraoral examination found a painless swelling on the 
buccal gingival tissue in the left posterior maxilla. Panoramic radiographs and multidetector computed tomographic 
images revealed an ill-defined, non-corticated, mixed attenuating entity of osseous density located within the left 
posterior maxilla apical to the left maxillary molars. The entity exhibited a heterogeneous internal structure with a 
fine granular appearance, and the periphery showed a partial hypo-attenuating rim along the antero-medial aspect. 
Expansion of the left posterior maxilla accompanied with displacement of the left maxillary sinus floor was noted. 
External root resorption of the first and second molars was noted, as well as postero-superior displacement of the 
third molar. The histopathologic diagnosis of the biopsy was osteoblastoma. Complete excision of the tumor was 
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teeth may also be seen.5 This report presents a rare case of 
osteoblastoma involving the maxilla with radiographic fea-
tures mimicking those of fibrous dysplasia of the jaw. 

Case Report
A 17-year-old Hispanic female was admitted to the 

Stony Brook University School of Dental Medicine for an 
emergency visit with a chief complaint of dull pain of the 
left posterior maxilla. Physical examination found a bony 
swelling located buccal to the left maxillary molars. No 
erythema, edema, or purulent discharge was noted. Pano- 
ramic radiography revealed a moderately defined granular 

radiopaque area in the periapical region of the left maxillary 
molars with superior displacement of the sinus floor (Fig. 
1). No peripheral radiolucent rim was noted on the pano- 
ramic radiograph. For further investigation of the lesion,  
bone algorithm multidetector computed tomography 

(MDCT) was performed. The MDCT images also revealed 
a moderately defined granular hyper-attenuating area in the 
region of the left maxillary molars. Superior displacement 
of the left maxillary sinus floor, supero-posterior displace-
ment of the left maxillary third molar, and external apical 
root resorption of the first and second molars were also  
appreciated. The entity was confluent with the lamina dura 
of the affected teeth; however, the periodontal ligament 

Fig. 1. Panoramic radiograph shows an 
ill-defined radiopacity without a periph-
eral radiolucent capsule involving the  
alveolar bone of the left posterior maxilla.  
Note displacement of the left maxillary  
sinus floor and the developing third molar. 

Fig. 2. A. Axial computed tomography (CT) image shows an ill-defined area of hyper-attenuation with a ground-glass appearance involv-
ing the left maxilla. Note a thin hypo-attenuating band at the medial periphery. B. Sagittal CT image shows an ill-defined area of hyper-at-
tenuation with a ground-glass appearance involving the left maxilla. Note the directional external root resorption of the maxillary first and 
second molars, and superior displacement of the left maxillary sinus floor. C. Coronal CT image shows an ill-defined area of hyper-atten-
uation with a ground-glass appearance involving the left maxilla. A thin hypo-attenuating band at the medial periphery is also appreciated. 
Note the directional external root resorption of the maxillary first molar, and superior displacement of the left maxillary sinus floor.
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space remained intact. Of note were a thin hypo-attenuating 
rim, partially surrounding the central portion of the lesion 
at the antero-medial periphery, and a small area of possible  
buccal dehiscence adjacent to the left maxillary second  
molar (Fig. 2). Based on clinical and radiographic features, a 
preliminary differential diagnosis of osteoblastoma, fibrous  
dysplasia and cemento-ossifying fibroma was considered. 
Although unlikely, a remote possibility of osteosarcoma was  
considered as well. The patient, however, failed to attend 
her follow-up appointment for further examination. 

The patient was then referred back to the authors’ institu- 
tion from a private oral and maxillofacial surgery office 13 
months after the initial visit. An incisional biopsy had been 

performed by the referring physician and a histopathologic 
examination was done prior to readmittance. A histopatho-
logic examination of the specimen revealed well-vascular- 
ized fibrous connective tissue containing a tumor composed  
of osteoid trabeculae surrounded by plump osteoblasts and 
scattered osteoclasts (Fig. 3). Osteoblast bridges between 
the bone trabeculae in several areas were also noted. Based 
on these features, a histolpathologic diagnosis of osteobla-
stoma was made. 

Complete excision of the tumor was performed via left par- 
tial maxillectomy with localized mucoperiosteal advance- 
ment flap under general anesthesia (Fig. 4). A histopatholo-
gic examination of the surgical specimen showed the histo- 
pathologic features of the previous incisional biopsy, and 
final diagnosis of osteoblastoma was made. The postopera- 
tive course was uneventful other than postoperative pain 
and nasal congestion, which eventually resolved by 4 weeks  
postoperatively. The patient was last seen 1 year after sur-
gery and showed no sign of recurrence on both clinical and 
radiologic examinations (Fig. 5). 

Discussion

Osteoblastoma was first reported by Jaffe and Mayer in 
1932, when they reported a case of “an osteoblastic and  
osteoid tissue forming tumor” of a metacarpal in a 12-year-
old female patient.9 In 1956, Jaffe and Lichtenstein indepen- 
dently proposed the term “benign osteoblastoma” to desig-
nate “a rather vascular, osteoid- and bone-forming benign 
tumor characterized by the abundant presence of osteo-
blasts.”10,11 Osteoblastoma is a rare bone-forming tumor 
that rarely involves the maxillofacial bone, particularly the 
maxilla. Diagnosing osteoblastoma of maxillofacial bones 

Fig. 4. Photograph of the gross specimen.

Fig. 3. A. Histopathologic findings of the incisional biopsy speci- 
men. The lesion consists of well-vascularized, cellular fibrous con-
nective tissue containing immature bone trabeculae surrounded by 
osteoblasts (H&E stain, original magnification ×100). B. Histo-
pathologic findings of the incisional biopsy specimen. Note osteo-
blastic rimming and scattered osteoclasts surrounding trabeculae 

(H&E stain, original magnification ×400).
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can be challenging due to its rarity, variable clinical presen-
tations, and overlapping radiographic and histopathologic 
features with other fibro-osseous lesions, benign tumors, 
and low-grade osteosarcoma. For this reason, it is very 
difficult, if not impossible, to differentiate osteoblastoma 
from other lesions considered in the differential diagnosis 
based solely on a single examination modality. Therefore, 
it is imperative to establish the diagnosis from the features 
of clinical, radiologic and histopathologic examinations. 

This report presented a rare case of osteoblastoma in the 
maxilla with a radiographic appearance of ill-defined, fine 
granular hyper-attenuation with mild expansion of the in-
volved bone elevating the maxillary sinus floor, resembling 
the radiographic features of fibrous dysplasia. This finding 
is in accordance with a previous report by Jones et al.,2 
where a case of osteoblastoma in the maxilla demonstrated 
ground-glass opacification. In addition, the preoperative 
differential diagnosis for 3 of the 5 cases of osteoblastoma 
in the maxilla in their report included fibrous dysplasia, 
further suggesting that osteoblastoma of the maxilla may 
resemble the radiographic characteristics of fibro-osseous 
lesions. Similar radiographic appearances were also seen in 
cases reported by Ohkubo et al.11 and Shah et al.8 Patients in 
both cases presented with ill-defined radiopaque expansile  
lesions involving the alveolar bone of the left posterior  
maxilla, resembling fibrous dysplasia. In this case, the radio- 
graphic appearance on panoramic radiography that differen-
tiated osteoblastoma from fibrous dysplasia was extensive 
directional external root resorption of the involved teeth,  
which is a rare occurrence in fibrous dysplasia. 

Despite subtle differences in radiographic features be-
tween osteoblastoma of the maxilla and fibrous dysplasia, 
the typical clinical and histopathologic features of osteo-

blastoma are different from those of fibrous dysplasia, and 
can be used to differentiate the 2 lesions. Clinically, patients  
with osteoblastoma of the jaw present with swelling of the 
affected area, and dull, aching pain that does not respond 
to NSAIDs.2 A previous study by Jones et al.2 found that  
approximately 70% of patients with osteoblastoma presen-
ted with pain, tenderness, and/or discomfort. While one  
of the most common clinical findings is swelling of the  
affected area, as in osteoblastoma of the jaw, pain is rare 
with patients with fibrous dysplasia.5,12 In addition to the  
characteristic pain in the majority of cases of osteoblastoma,  
differences in histopathologic features may also aid in dif-
ferentiating the 2 lesions. Microscopically, osteoblastoma 
shows broad seams of irregular trabeculae of osteoid or  
woven bone surrounded by numerous osteoblasts and scat- 
tered osteoblasts, set within a loose fibrovascular stro-
ma.3,4,13 The loose fibrous stroma exhibits greater vascular-
ity, and occasional hemorrhage may occur. Of note is the 
osteoblast rimming, which is usually absent or minimal in 
case of fibrous dysplasia.3 Therefore, osteoblastoma of the 
maxilla with an atypical radiographic appearance resembl- 
ing fibrous dysplasia may be differentiated from fibrous 
dysplasia based on clinical and histopathologic features.

Given the ill-defined radiopacity without a peripheral 
radiolucent capsule on the initial panoramic radiograph, 
the initial differential diagnosis favored osteoblastoma and 
fibrous dysplasia over cemento-ossifying fibroma. The 
MDCT examination, however, revealed a thin hypo-attenua- 
ting rim, partially surrounding the antero-medial portion 
of the central area of fine granular bone deposition (Fig. 
2A and C). Due to this well-defined medial periphery with 
a partially present hypo-attenuating rim, the possibility of  
cemento-ossifying fibroma was also considered. Cemento- 

Fig. 5. Panoramic radiograph of the pati- 
ent 1-year postoperatively reveals a sur-
gical defect in the left posterior maxilla 
with clear margins. No sign of recur rence 
is noted.
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ossifying fibroma, a benign osseous neoplasm of the jaw, 
closely resembles many of the clinical, radiographic and his-
topathologic features of osteoblastoma. Radiographically,  
both lesions show a wide spectrum of features depending on  
the stage and amount of calcification. Other than the ten- 
dency of cemento-ossifying fibroma to have a well-defined 
periphery, the internal appearance of both lesions may pre- 
 sent on a spectrum from complete radiolucency to complete 
radiopacity.2,14,15 In addition, both lesions show tumor- 
like behavior (i.e., concentric expansion that usually leaves 
outer cortices of the affected bone intact, and displacement 
of adjacent structures and/or teeth).5 Both lesions also have 
aggressive variants - namely, juvenile cemento-ossifying  
fibroma and aggressive osteoblastoma - that may cause ero-
sion of adjacent osseous structures and/or teeth.16 In fact,  
in the present case, the remote possibility of juvenile  
cemento-ossifying fibroma was considered due to the pro- 
minent external resorption of teeth in the affected area. 
Thus, it is extremely difficult, if not impossible, to differen-
tiate osteoblastoma from juvenile cemento-ossifying fibro-
ma based on radiographic features alone. The clinical pre-
sentation of both lesions involves swelling of the affec ted 
area, resulting in facial asymmetry. However, similar to fib- 
rous dysplasia, patients presenting with cemento-ossifying  
fibroma are usually asymptomatic.3,5 Triantafillidou et al.,17 
in their case report and the review of the literature, showed 
that only 1 of 14 patients (7%) with cemento-ossifying  
fibroma presented with pain. While approximately half of the 
patients with osteoblastoma were asymptomatic, approxi- 
mately 70% of patients presented with pain that did not  
respond to NSAIDs.2 Microscopically, the central feature 
that distinguishes osteoblastoma from cemento-ossifying 
fibroma is the lack of cellular spindle cells in the stroma; 
instead, osteoblastoma usually presents with a loose vascu-
lar stroma with numerous prominent epithelioid-type osteo- 
blasts.12 

Osteosarcoma is another lesion that must be differentiated  
from osteoblastoma. A well-differentiated osteosarcoma 
may be difficult to distinguish from osteoblastoma.18 In 
particular, a rare form of osteosarcoma known as osteobla- 
stoma-like osteosarcoma shares radiographic features with 
osteoblastoma, posing a further challenge for distinguishing 
it from osteoblastoma.19 However, osteosarcoma usually  
shows more aggressive behavior, such as destruction of cor-
tical bone, tooth resorption, and/or invasion into adjacent  
soft tissue.5,20 A sunburst radiographic appearance may also 
be seen in osteosarcoma.20 Moreover, osteoblastoma can 
be differentiated from osteosarcoma based on histopatho-
logic features; osteosarcoma usually demonstrates cellular 

pleomorphism, high mitotic rate and/or tumor giant cells.2,5  
Despite these radiographic and histopathologic features that 
help differentiate osteoblastoma from osteosarcoma, the 
possibility of malignant transformation of osteoblastoma 
should not be overlooked, although it is a rare occurrence.21 
In 2017, Salmen and colleagues22 described an aggressive 
case of maxillary osteoblastoma that relapsed following 
initial enucleation. They reported that cortical erosion and 
invasion into the adjacent structures is a rare and unusual 
behavior of the aggressive variant of osteoblastoma, result-
ing in the consideration of osteosarcoma in the differential 
diagnosis and requiring en bloc resection. 

Other less frequently reported entities resembling osteo-
blastoma include cementoblastoma and osteoma. Cemento- 
blastoma and osteoblastoma are proposed to be similar 
entities, differentiated only by their anatomic location;  
cementoblastomas occur exclusively in tooth-bearing areas. 
Radiographically, cementoblastoma has a distinct radiolu-
cent halo, separating the entity from the adjacent bone, and 
the lesion is typically centered on and is continuous with the  
tooth structure. Osteoblastoma lacks a radiolucent halo with  
a center in the alveolar process.23 Bilodeau et al.23 reported  
a case of mandibular cementoblastoma with histologic and 
radiographic features mimicking osteoblastoma and osteo-
sarcoma. McCann et al.24 reported a case of craniofacial  
osteoma presenting with pain in the orbito-frontal region  
resembling sinusitis. Radiographically, the lesion appeared 
as a mixed radiodensity expansile entity with ground-glass 
fibro-osseous-like features in the frontal sinus, closely  
resembling the features of the present case, and the final his-
tologic diagnosis was osteoblastoma with osteoblastoma- 
like features. 

Last of all, one of the most closely related lesions to osteo- 
blastoma, in terms of both radiographic and histologic 
features, is osteoid osteoma. Their radiographic features 
are similar, if not identical; the only difference is the size.  
Osteoid osteoma is smaller, typically less than 2 cm in dia- 
meter, whereas osteoblastoma is usually larger than 2 cm 
with an average size of 3.5 to 4 cm.4 Clinically, the most 
common chief complaint is swelling or a firm, palpable 
mass, which is found in approximately 90% of patients 
with osteoblastoma.17 In addition, patients often present 
with dull, aching pain that neither responds to NSAIDs nor 
becomes more severe at night.2,11 Jones et al.2 found that 
approximately 70% of patients with osteoblastoma pre-
sented with pain, tenderness, and/or discomfort. These two 
features - pain that does not become progressively severe at  
night, and pain that is irresponsive to NSAIDs - may differ- 
entiate osteoblastoma from osteoid osteoma, beside their 
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size difference.
In conclusion, the clinical, radiographic, and histopatho-

logic findings of a case of osteoblastoma of the maxilla were  
presented in this case report. The findings of the present case 
suggest that osteoblastoma involving the maxilla may show 
a ground-glass or orange-peel appearance in the central  
area of abnormal bone deposition without a peripheral radio- 
lucent rim, instead of the fine granular appearance that is 
more commonly seen in osteoblastoma. Due to its relatively  
rare occurrence in the jaw and the overlapping characteris-
tics with other more common lesions, diagnosis of this rare  
tumor must be established based on a combination of clini-
cal, radiographic, and histopathologic examinations. Finally,  
one should always keep in mind that osteoblastoma of the 
maxilla may show an atypical radiographic appearance and 
may resemble fibro-osseous lesions such as fibrous dyspla-
sia. 
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