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Abstract. Osteosarcomas of the jaw are comparatively rare 
and represent only 2‑10% of all osteosarcomas. We herein 
present a rare case of an osteosarcoma exhibiting the radio-
graphic and histological characteristics of cemento‑osseous 
lesions in the alveolar ridge of the maxilla. A 53‑year‑old 
male patient presented with the complaint of gradual swelling 
of the left maxilla over 4 years. Radiography revealed an 
ill‑defined radioopaque mass, intimately associated with the 
apices of the involved teeth, without a periosteal reaction. 
Microscopically, a cementicle‑like structure was identified 
in the alveolar bone. In addition, the lesion exhibited typical 
characteristics of chondroblastic osteosarcoma in the body 
of the maxilla. The tumor contained abundant osteoid and 
cartilage intimately associated with anaplastic tumor cells. 
The cartilage displayed malignant‑appearing cells in lacunae, 
and there was crowding at the periphery of the lobule where 
the spindle cells formed sheets. The differential diagnosis 
included primary osteosarcoma, concurrent cemento‑osseous 
dysplasia and osteosarcoma, or a secondary osteosarcoma 
based on a pre‑existing cemento‑osseous lesion. The presence 
of the cementicle‑like structure in the alveolar bone and the 
involvement of the periodontal ligament and alveolar bone 
proper were unique in our case. The general invasive growth 
pattern and the abundance of the irregular tumor bone helped 
establish the diagnosis of primary osteosarcoma. This case 
may represent evidence of the pathogenesis of primary osteo-
sarcoma in the jaw.

Introduction

Osteosarcoma is a type of malignant bone tumor in which the 
neoplastic cells produce osteoid or bone (1). Osteosarcomas 
of the jaw are rare and represent only 2‑10% of all osteosar-
comas. Osteosarcoma of the head and neck region is the most 
common primary malignant bone tumor, representing 23% of 
all head and neck malignancies (2). Osteosarcoma arises more 
frequently in the maxilla compared with the mandible (3). 
Unlike the hallmark clinical presentation of pain in lesions of 
the long bones, the most characteristic symptom of jaw osteo-
sarcoma is swelling. Similar with osteosarcoma of long bones, 
the dominant histological variant of osteosarcoma is the osteo-
blastic type, followed by the chondroblastic and fibroblastic 
types (4). However, the pathologist may encounter a potential 
diagnostic pitfall when an osteosarcoma of the jaw resembles a 
cemento‑osseous lesion. We herein present a case of maxillary 
osteosarcoma mimicking the histological and radiographic 
characteristics of cemento‑osseous lesions.

Case report

A 53‑year‑old male patient presented in May, 2014 with gradual 
swelling of the left side of the face over a period of 4 years. 
The patient's medical history was non‑contributory. The 
physical examination revealed an uncircumscribed swelling 
of the left maxilla, with normal color of the overlying skin. A 
panoramic radiograph revealed an ill‑defined radiopaque mass 
at the apices of the roots of the left maxillary bone, from the 
incisor to the second bicuspid (Fig. 1). The mass was unilateral 
and closely associated with the teeth roots; however, there was 
no root resorption in the involved teeth. Further computed 
tomography examination revealed that the size of the mass 
was 2.3x2x1.7 cm. No periosteal reaction was observed, and 
no soft tissue extension component beyond the area of the 
cancellous and/or cortical bone destruction was identified 
radiographically. The lesion involved the left wall of the inci-
sive canal and the left hard palate, resulting in a discontinuous 
labial and palatal alveolar bone plate (Fig. 2A). The corre-
sponding nasal bottom and left wall of the maxillary sinus 
were eroded (Fig. 2B). Given its association with the teeth root 
and the diffuse borders, the most likely clinical diagnosis was 
a malignant tumor originating from cementum. The tumor 
was treated by radical resection of the left maxillary bone.
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The specimens were fixed in 10% buffered formalin, 
dehydrated through graded concentrations of ethanol and 
embedded in paraffin wax. The paraffin block was then cut 
in 4‑mm sections that were stained with haematoxylin and 
eosin (H&E).

Grossly, the tumor involved alveolar bone as well as bone 
from the body of the maxilla, from the first incisor to the 
proximal side of the first molar (Fig. 3). All the roots of the 
involved teeth were partially embedded in the tumor. The tumor 
appeared as pale, without clear borders from the surrounding 
bone tissue. The sectional area of the mass was 3.4x3 cm. 
Microscopically, the mass displayed a different appearance in 
the alveolar bone and in the body of the jaw. In the alveolar 
bone part, the tumor infiltrated the periodontal ligament and 
alveolar bone proper (Fig.  4A). Extensive cementicle‑like 
structure and deposits of hypercellular cartilage were observed 
in the alveolar bone (Fig. 4B). However, this cementum‑like 
material was intimately associated with the pleomorphic and 
hyperchromatic spindle cell component, and it infiltrated 
the trabeculae of the medullary bone (Fig. 4C), suggesting a 
malignant tumor. Interestingly, a continuous transition from 
the trabecular alveolar bone to the tumor was observed at the 
bony side of the periodontal ligament, strongly supporting the 
hypothesis that the tumor originated from bone, not from the 
periodontal ligament, and suggesting that the tumor would 
differentiate towards osteoid and not towards cementum‑like 
material.

In the bone of the maxilla, the mass exhibited the 
morphological characteristics of a typical chondroblastic 
osteosarcoma. The tumor contained a relatively equal distribu-
tion of abnormal osteoid and chondroid, intimately associated 
with anaplastic tumor cells (Fig. 5A). Islands of osteoid were 
observed within the cartilage. The tumor bone exhibited a 
woven or basket weave pattern and was strongly hematox-
ylinophilic, unlike the uniform lamellar pattern of normal 
bone. The cartilage displayed malignant‑appearing cells in 
lacunae, and there was crowding at the periphery of the lobule, 
where spindle cells were arranged in sheets (Fig. 5B).

Discussion

Osteosarcoma is characterized by the osteoid production 
by tumor cells. Osteosarcoma of the jaw is associated with 
certain specific characteristics, such as a higher prevalence 
in the maxilla and male predominance. Wang et al reported 
that all maxillary de  novo osteosarcomas arose from the 
alveolar ridge (5). The mass in the present case involved both 
the alveolar ridge and the body of the maxilla, possibly due to 
long‑term growth leading to extension of the mass from the 
alveolar ridge to the body.

The differential diagnosis between lesions with hard 
tissue formation may be problematic in the oral area. These 
lesions are associated with the formation of bone, cartilage or 
cementum. Among these, osteosarcoma may arise de novo, may 
be synchronous multicentric (6), metastatic (7), or appear in 
benign precursor lesions, which may include cemento‑osseous 
dysplasia  (8) or ossifying fibroma  (9). Cemento‑osseous 
lesions are lesions of the jaw closely associated with the apices 
of the teeth that contain amorphous spherical calcifications 
resembling an aberrant form of cementum.

Specifically for this case, the differential diagnosis 
among primary osteosarcoma, concurrent cemento‑osseous 
dysplasia and secondary malignant tumor in a background of 

Figure 1. Panoramic X‑ray revealed a radiopaque lesion adjacent to the 
roots of the teeth from the left maxillary incisor to the second bicuspid.  
The border of the mass was diffuse and irregular. Moreover, the porosity in 
the surrounding bone indicated an invasive process. 

Figure 2. Computed tomography (CT) images. (A) Axial CT scan, soft tissue 
algorithm, showing an osteoblastic destructive mass extending in the nasal 
cavity and maxillary sinus, without periosteal reaction or soft tissue exten-
sion. (B) Multiplanar reformatted sagittal CT scan, bone algorithm, showing 
a destructive mass extending from the left alveolar ridge into the nasal cavity, 
with osteoid calcification.

Figure 3. Macroscopic view of the surgical specimen of the left maxillary 
bone from the palatal view. The mass was pale, diffuse and irregular, and 
it involved a larger part of the bone than what appeared on radiographic 
images, including the alveolar ridge and the body of the maxilla from the 
first incisor to the first molar. On sectioning, the teeth roots were partially 
embedded in the tumor.
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cemento‑osseous dysplasia or ossifying fibroma, may be diffi-
cult radiographically as well as histopathologically. Generally, 
the suspected clinical diagnosis was a cementum‑originating 
tumor due to its association with the roots of the teeth and 
absence of periosteal reaction. The pathological appearance 
in the alveolar bone was confusing due to the presence of a 
cementicle‑like structure. However, the typical manifestations 
in the body of the maxilla provided strong evidence for the 
diagnosis of primary chondroblastic osteosarcoma.

The mechanisms underlying the formation of bone, 
cartilage, or cementum in the oral area are helpful for 
understanding the nature of the lesions involving hard tissue 
formation, and may provide clues for differential diagnosis. 
Cells forming bone in the jaw may be divided into three types: 

Osteoblasts lying on the bone surface, osteogenic fibroblasts 
in the periodontal ligament and periosteum, and non‑specific 
fibroblasts stimulated to differentiate into osteogenic cells 
after degeneration (10). The first two cell types are associated 
with the origin of jaw osteosarcoma, whereas the osteogenic 
cells in the periodontal ligament produce cementum  (11). 
Therefore, the tumor cells responsible for hard tissue forma-
tion in osteosarcoma, cemento‑osseous dysplasia or ossifying 
fibroma, may share a common origin. This may explain the 
presence of the cementicle‑like structure in this osteosarcoma. 
However, cementum is a bone‑like tissue that covers the root 
of the tooth. Cementocytes are similar to osteocytes, but their 
cell processes tend to be orientated in one direction, namely 
towards the periodontal ligament, rather than equally around 

Figure 4. The morphology of the mass in the alveolar part of the left maxillary bone resembled a cemento‑osseous lesion. (A) Interface of the tooth apex and the 
tumor. Low‑power view of the tumor involving alveolar bone and periodontal ligament. (B) Abundant cementicle‑like structures were formed among highly 
atypical spindle cells. Matrix was present between the tumor cells. (C) The tumor cells permeated between the preexisting trabeculae of the medullary bone. 
(D) The tumor was located on the side of alveolar bone, rather than the side of the cementum, which indicated its osteogenic nature. Hematoxylin and eosin 
staining; magnification, x10.

Figure 5. The histological appearance of the tumor in body of the left maxillary bone suggested a typical chondroblastic osteosarcoma. (A) The tumor 
contained deposits of hypercellular cartilage and abnormal osteoid and bone. (B) There was crowding at the periphery of the lobule, where sheets of atypical, 
pleomorphic and hyperchromatic sarcomatous cells were formed. Hematoxylin and eosin staining; magnification, x10.
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the cell body, as in osteocytes. Therefore, what was referred to 
as a cementicle‑like structure in this case was in fact abnormal 
osteoid structure of osteosarcoma. Osteoid displays a woven 
or mat‑like appearance, unlike the more orderly longitudinal 
fiber array found in collagen.
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