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Abstract. Cementoblastoma is a form of benign odontogenic 
tumor, with the preferred treatment consisting of tooth extrac-
tion and follow-up examinations, while in certain cases, 
follow-up examinations without surgery are performed. 
Osteosarcoma of the jaw is a rare, malignant, mesenchymal 
tumor, associated with a high mortality rate and low incidence 
of metastasis. Cementoblastoma and osteosarcoma of the jaw 
are dissimilar in terms of their histological type and prognosis; 
however, there are a number of covert associations between 
them. The present study describes the case of a 20-year-old 
female with an unusual swelling in the left mandible that 
had been present for 2 years. The patient was initially clini-
cally diagnosed with cementoblastoma; however, following 
pathological examination, a diagnosis of osteosarcoma was 
confirmed. A total mandibulectomy was performed on the 
left mandible, with a fibular osteomyocutaneous flap used for 
reconstruction. At the 6-month post-operative examination, the 
patient demonstrated normal occlusion and oral commissure, 
and no recurrence or metastasis was observed over 2 years of 
follow-up.

Introduction

According to the World Health Organization, cementoblastoma 
is classified as a benign odontogenic tumor (1). The majority 
of patients exhibit no marked clinical signs, with the tumors 
often being identified following orthopantomography. Typical 
treatment of cementoblastoma includes the complete removal 

of the lesion with extraction of the associated tooth (2); 
however, certain patients may decide against surgery, under-
going follow-up alone. Osteosarcoma is a non-hematopoietic, 
malignant tumor of the bone, with the neoplastic cells of the 
lesion producing osteoid (3). This form of tumor is character-
ized by high malignancy, metastasis and mortality rates (4). 
The tumors are most prevalently located in the metaphyseal 
region of long bones, particularly in the knee and pelvis (5). 
Osteosarcoma of the jaw is rare, accounting for 5-13% of all 
osteosarcoma cases (6), the majority of which are located in 
the mandible. Until recently, the etiology of osteosarcoma of 
the jaw has remained obscure. In a series of patients, a greater 
number of differences in gender, tumor subtype and metastatic 
potential of osteosarcoma of the jaw were noted than previ-
ously observed, and better imaging, earlier diagnosis and 
more aggressive treatment has been indicated to improve the 
surgical clearance of the tumor (7). The current study reports 
the case of a young female presenting with an unusual swelling 
in the left mandible.

Case report

In December 2012, a 20-year-old female presented with a 
2-year history of swelling in the left mandible, without pain or 
any discomfort. The only accompanying symptom was tooth 
mobility of the molars. At 1 month prior to presentation, the 
swelling had progressed at an increased rate, and was associated 
with significant pain and numbness. The patient was initially 
examined by a dentist who performed an orthopantomography 
examination. The resulting images exhibited a well‑defined, 
high-density change of the alveolar ridge surrounding the 
first left mandibular molar, with a peripheral radiolucent 
band. Following orthopantomography (ORTHOPHOS XG 5 
DS/Ceph; Sirona Dental Systems GmbH, Bensheim, Germany), 
the initial clinical diagnosis was stated as cementoblastoma 
(Fig. 1). As the leading treatment for cementoblastoma, 
extraction of the first left mandibular molar was performed. 
Subsequent to the diagnosis and molar removal, the patient 
was transferred to the Department of Oral Maxillofacial 
Head and Neck Oncology, Ninth People's Hospital (Shanghai, 
China), for further treatment. A physical examination identi-
fied that the lesion was a 2.5x2.5‑cm solid swelling on the left 
mandible, with the primary expansion observed on the buccal 
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cortical plate (Fig. 2). No enlarged lymph node was noted in 
the cervicofacial chain. Further orthopantomography was 
performed, and detected that the region of radiolucency, with 
a rough margin, involved the roots of the second premolar and 
the second molar. Certain high‑density spots were identified 
in the radiolucent area (Fig. 1). A chest radiograph appeared 
to reveal no suspicious abnormalities. The patient underwent a 
left total mandibulectomy with reconstruction using a vascu-
larized fibular osteocutaneous flap and titanium plate (Fig. 3). 
The tumor exhibited typical characteristics of osteosarcoma, 
including the compact bone and trabecula-like structures 
surrounded by abundant active osteoblasts, with the final 
pathology confirming the lesion to be sclerosing osteosarcoma 
(Fig. 4). No radiotherapy or chemotherapy was administered 
to accompany the radical surgical. The patient recovered 
well and was discharged 14 days after surgery without any 
other complications. At a 6-month follow-up examination, 
the patient exhibited normal occlusion and oral commissure 
(Figs. 5 and 6), and no recurrence or metastasis was observed 
during 2 years of follow-up, using enhanced CT scans of the 
head, neck and chest regions.

Figure 1. Pre‑operative orthopantomography images (A) prior to and (B) fol-
lowing initial tooth extraction.

Figure 2. Pre‑operative intraoral view of the swelling in the left mandible.

Figure 3. Intraoperative images. (A) The mass with exposure of the mandible; 
(B) the rest of the mandible; (C) the vascularized fibula flap; and (D) the 
fibula flap used to reconstruct the mandible and mucosa.
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Discussion

True cementoma, now known as cementoblastoma, is a benign 
odontogenic tumor commonly presenting with painful swelling 
of the alveolar ridges (1). Such lesions have a predilection for 
the mandible and are primarily associated with the mandibular 

first molar. The pulp vitality of the involved teeth generally 
remains intact. Cementoblastoma is most commonly observed 
in males at a mean age of 21 years (8). The majority of patients 
are usually entirely asymptomatic, and diagnosis is often made 
according to X‑ray observations. Certain patients experience 
swelling, pain, tooth mobility, paresthesia or cortical expansion 
of the mandible. In the current case, the only initial clinical 
sign of the disease was swelling. The imaging data obtained 
from the patient's dentist appeared to be similar to the radio-
graphical appearance of cementoblastoma, which includes the 
formation of hard-tissue in connection with the root of a tooth, 
a definite boundary, a radiopaque or mixed‑density and a thin 
surrounding radiolucent zone (1). In the present case, 1 month 
prior to presentation, the mandibular began to swell at an 
increased rate, the pain was also increasing and numbness was 
experienced. An important detail was later noted to have been 
overlooked in the initial orthopantomography; the roots of the 
involved tooth had been eroded by the tumor and presented 
an incomplete structure of the teeth. When combined with the 
patient symptoms, this finding meant that concern was raised 
over the diagnosis of cementoblastoma.

Osteosarcoma is a malignancy of mesenchymal cells and 
commonly occurs in the long bones. Osteosarcoma of the jaw 
is rare, accounting for ~1% of all head and neck malignan-
cies (9). The disease has a moderate male predilection, with 
a peak in incidence in the second to third decades of life (10). 
The maxilla and the mandible are affected almost equally, 
with the alveolar ridge and the antrum in the maxilla and 
the body of the mandible serving as preferential sites for the 
tumors. A number of risk factors are understood to be associ-
ated with osteosarcoma, including genetic bias, Paget's disease 
of the bone, hereditary retinoblastoma, trauma, a history of 
fibrous dysplasia, chromic oxide and radiation (11). However, 
the disease etiology remains unclear.

Clinical symptoms of osteosarcoma of the jaw include 
swelling (with or without pain) and loosening of the teeth. 
Certain well-differentiated tumors grow slowly and present 
as benign lesions. As a malignant tumor, osteosarcoma is 
invasive, and may cause irreversible numbness if the neoplasm 
invades the inferior alveolar nerve (10). This form of numb-
ness is dissimilar to the paresthesia experienced by patients 
with cementoblastoma, which is caused by tumor pressure. 
Occasionally, laboratory parameters have demonstrated an 
increase in alkaline phosphatase or lactic dehydrogenase in 
serum levels (12), with such unfavorable serum parameters 
considered to indicate a poor prognosis for patients with 
osteosarcoma.

In general, the radiographical appearance of osteosarcoma 
of the jaw relies on three processes: i) Bone formation and 
mineralization; ii) bone destruction; and iii) periosteal bone 
formation. In the majority of cases, the tumor is a mixed 
lytic/blastic lesion that is dependent on the degree of ossi-
fication (13). During the early stage of osteosarcoma, the 
observation of a widened periodontal ligament space and 
inferior dental canal is typical of the disease, however, it is 
extremely difficult to recognize (14). In certain cases, the 
typical ‘sunray’ appearance may be observed at the periphery 
of the tumor in plain radiographs and computed tomography 
scans. The hallmark of cementoblastoma is the sharp border 
between the tubular dentin of the root and the cementum-like 

Figure 6. Post‑operative occlusion and appearance similar to that observed 
pre-operatively.

Figure 5. Post‑operative orthopantomography showing the mandible recon-
structed with a free fibula osteomyocutaneous flap and titanium plate.

Figure 4. Histopathological analysis of the center section of the tumor tissue 
exhibiting irregular osteoid surrounded by osteoblasts, which have abnormal 
mitoses, at a magnification of (A) x200 and (B) x400. Staining, hematoxylin 
and eosin (Baso Diagnostics, Inc., Zhuhai, China).
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component (15). In the present case, the osteosarcoma resem-
bling cementoblastoma mimicked ‘benign’ bone growth, and 
there was no observation of the typical ‘sunray’ radiographical 
appearance. It was noted, however, that the tumor exhibited 
an irregular shape with a rough margin. The roots of the first 
molar and the mandibular canal were invaded by the tumor. 
The structure of the root canal was destroyed, and the wall of 
the mandibular canal was discontinuous.

Macroscopically, certain osteoblastic osteosarcomas tend 
to be grey-tan and randomly granular, while others become 
denser, sclerotic and more yellow‑white (16). Histopatho-
logically, the observation of osteoid is key for the diagnosis of 
osteosarcoma. Osteoid is a pink, dense, intercellular material 
that is curvilinear with small nubs and arborization (Fig. 4) (16). 
Sclerosing osteosarcoma is a subtype of osteoblastic osteo-
sarcoma that presents with compact osteoid and bone within 
the tumor; certain studies have reported that the deposition 
of bone matrix occurs between adipocytes in the marrow 
cavity (16). As lesions are typically decalcified, the immature 
bone surrounded by adipocytes may be obscured (17). In 
certain cases, the osseous matrix may be deposited on the 
normal bone trabeculae, and the tumor cells may be small, 
pyknotic and surrounded by large amounts of bone matrix; 
this phenomenon is known as ‘normalization’ (16). When 
compared with the pathological characteristics of osteosar-
coma, cementoblastoma is composed of sheets of cementum 
and peripheral radiating columns of unmineralized tissue, 
similar to normalization (18). For this reason, it is difficult to 
distinguish between cementoblastoma and osteosarcoma when 
only a small tissue specimen is available. A further feature of 
osteosarcoma is the variable amounts of cartilage matrix and 
fibrous tissue. In the present case, the tumor exhibited typical 
characteristics of osteosarcoma; it was composed of compact 
bone, trabecula-like structures, which were surrounded by 
abundant active osteoblasts with varying morphology and 
atypical nuclear fission, fibrous connective tissue and an infec-
tive lesion.

If the diagnosis of the current case were cementoblastoma, 
the optimal treatment would have been dental extraction and 
post-operative follow-up. Certain patients that present with 
no clinical signs may not decide to undergo surgery and 
instead undergo follow-up examinations alone. However, if a 
patient with osteosarcoma misdiagnosed as cementoblastoma 
underwent a dental extraction, the tumor would undergo rapid 
growth (19).

Without aggressive intervention, osteosarcoma of the jaw 
may be fatal, and prompt radical resection is currently the 
preferred treatment. Extensive resection requires surgeons 
to remove the tumor with a 1.5-2 cm margin. It has previ-
ously been reported that the 5-year survival rate of patients 
with osteosarcoma of the mandible is 34.8% and that of the 
maxilla is 25.8% (20). Age serves as a prognostic factor of 
osteosarcoma, with older patients demonstrating a more favor-
able prognosis when compared with younger patients (21). 
Local recurrence and metastasis may also present in patients. 
Metastasis generally occurs via the bloodstream, and most 
frequently arises in the lungs (22). Regional lymph node 
metastasis is rarely observed. Metastasis occurs in only 18% 
of patients with osteosarcoma of the jaw, and it has been 
reported that men are affected more commonly (21). Using an 

immunomagnetic detection assay, Bruland et al (23) examined 
blood and bone marrow samples from 60 patients who were 
suspected of having osteosarcoma. It was demonstrated that 
this type of technique may be successfully used to detect 
metastasis in cases of osteosarcoma. In the present case, the 
chest radiograph did not detect any metastases. At a 2-year 
follow-up examination, the patient demonstrated no signs of 
local recurrence or metastasis.

A large amount of controversy surrounds the performance 
of post-operative radiotherapy and chemotherapy. Due to 
the anatomical circumstances in the craniofacial region, it is 
challenging to achieve a tumor-free surgical resection margin. 
The majority of scholars consider that patient survival time is 
limited if the osteosarcoma is treated by ablative surgery alone. 
However, other studies have suggested that extensive resection 
alone is sufficient, with the 5‑year survival rate of patients who 
underwent resection recorded at ~60% (24,25). It is considered 
that radiotherapy should be confined to the treatment of unre-
sectable, residual and recurrent tumors, as radiotherapy itself 
is a risk factor for osteosarcoma. From the results of previous 
studies, it cannot be confirmed whether chemotherapy has an 
effect on the prognosis of patients with osteosarcoma (26,27); 
this may be due to the diversity in chemotherapy regimens that 
were administered. A number of previous studies reported that 
modern adjuvant chemotherapy increased the survival time of 
patients, and in certain cases, also controlled metastasis (10).

Cementoblastoma is a type of benign odontogenic tumor, 
with the optimal treatment consisting of tooth extraction and 
follow-up examination. Osteosarcoma of the jaw is a rare, 
malignant disease with a poor prognosis, and the imaging 
and clinical appearance of the lesion is highly variable. The 
preferred treatment options include a segmental mandibulec-
tomy or maxillectomy, whilst post-operative radiotherapy and 
chemotherapy is controversial. Due to the opposing biological 
behavior underlying the two diseases and varying prognoses, it 
is important that surgeons are able to distinguish between osteo-
sarcoma and cementoblastoma. The current case presented with 
sclerosing osteosarcoma, which originated from the mandible, 
and resembled a cementoblastoma. The findings discussed in 
the present study aim to provide a clearer understanding of the 
distinguishing features of osteosarcoma and cementoblastoma, 
and possibly aid their differentiation in the clinic.
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