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Abstract
Osteosarcoma of the jaw only represents 0.5-1% of tumors of the facial mass. Due to its rarity, clinical
diagnosis is thus difficult. The guidelines for this pathology remain unclear, and the need for neoadjuvant
chemotherapy is still debated. This case report aims to describe a rare case of chondroblastic osteosarcoma
in a 50-year-old woman on risedronate treated by neoadjuvant chemotherapy. The tumor extended from the
mandibular left first premolar to the mandibular right canine. An excisional biopsy was performed, leading
to a diagnosis of chondroblastic osteosarcoma. Neoadjuvant chemotherapy was ineffective, as it did not
result in the shrinkage of the tumor. A pelvi-mandibulectomy with fibula free flap reconstruction of the
mandible was subsequently successfully performed followed by radiotherapy.
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Introduction
Osteosarcoma is one of the most frequent malignant bone tumors [1,2]. However, only 5-10% of cases are
localized in the jaws, corresponding to 0.5-1% of tumors of the facial mass [3]. Osteosarcoma of the jaw
(OSJ) most commonly occurs in the third or fourth decade of life [3]. There is no association known between
bisphosphonate and OSJ although some authors have shown that risedronate can inhibit human
osteosarcoma cell invasion [4]. The diagnosis is difficult because of the varied histological and clinical
findings. The differential diagnosis between chondroblastic osteosarcoma and chondrosarcoma is also
challenging. Although the need for neoadjuvant chemotherapy has been well described since the 1980s in
long bone osteosarcoma [5,6], its usage still remains debated for OSJ. Because of its rarity, the
recommendations and standards of care are still controversial, with a lack of guidelines concerning this
pathology. Indeed, despite the collaborative work of the European and American Osteosarcoma Study Group
(EURAMOS-1), OSJ was excluded from the protocol. A large surgical resection is, however, almost always
necessary. The aim of this article is to report and discuss the management of chondroblastic osteosarcoma
in a 50-year-old woman undergoing neoadjuvant chemotherapy.

Case Presentation
A 50-year-old woman was referred by her dentist for the evaluation of mandibular swelling. The patient had
osteoporosis treated with risedronate. Physical examination revealed swelling of the mandibular symphysis
with chin deformation. The tumor did not seem to adhere to the skin but extended from the mandibular left
first premolar to the mandibular right canine. The anterior buccal floor was deformed, and the inferior
alveolar nerve was preserved. An excisional biopsy of the buccal mass was performed, confirming an initial
diagnosis of chondrosarcoma. The histological plates were reinterpreted, leading to a final diagnosis of
chondroblastic osteosarcoma. Cartilaginous tissue with chondroid matrix was observed in which
chondrocytes with cytonuclear abnormalities were found (Figure 1). Immunohistochemistry was not
contributory, because it did not detect any IDH1 and IDH2 variants. Craniofacial computed tomography scan
(Figure 2) revealed a 32-mm-long axis lesion in the symphyseal region responsible for an osteolysis on both
sides of the mandible. This scan did not reveal any suspicious lesions elsewhere. No suspected
hypermetabolic focus or submandibular and cervical lymph node involvement was found in positron
emission tomography imaging.
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FIGURE 1: Photomicrograph (H&E x40) of the cartilaginous tissue.
The chondroid matrix presents chondrocytes with cytonuclear abnormalities.

FIGURE 2: Computed tomography scan of the 38-mm-long axis lesion in
the symphyseal region.
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It was decided to implement neoadjuvant chemotherapy with doxorubicin 80 mg and cisplatin 140 mg over
three cycles. Due to the lack of significant evolution in the tumor mass, an interrupted pelvi-
mandibulectomy with bilateral lymph node dissection was performed along with reconstruction with a
fibula free flap. The histological analysis after the tumor resection showed a lobulated architecture of the
tumor, with pleomorphic cells associated with a predominantly cartilaginous matrix and a matrix in the form
of thick immature bone areas (Figure 1). The lymph nodes were free of malignant cells. The final diagnosis
was conventional osteosarcoma with a chondroblastic predominance. The patient underwent 60-Gy
adjuvant radiotherapy in 33 fractions. At the time of writing, the patient was still undergoing treatment and
will be followed in the long term.

Discussion
This patient presented a lesion that was initially mistaken for osteitis. The lack of progress following
treatment prompted her dentist to refer her to hospital. The clinical diagnosis of OSJ can be difficult, as it
differs from osteosarcoma of the long bones by its clinical and biological aspects [2,7]. The most common
symptom (85-95% of cases) is swelling [7,8]. The radiographic characteristics of osteosarcoma or
chondrosarcoma are often difficult to interpret. The lesion is osteolytic to the mandible in 31% of cases,
osteoblastic in 46%, and mixed in 23% [8]. The histological appearance of OSJ is similar to that of long bone
sarcomas. The production of osteoid [8] by malignant cells, even in small quantities, makes it possible to
diagnose osteosarcoma. In most cases, the chondroblastic form predominates [9].

Mutations in IDH1 and IDH2 genes constitute strong biomarkers of chondrosarcomas and aid in the
differential diagnosis with chondroblastic osteosarcomas [10]. Indeed, the absence of mutation of these
genes was, in this case, an additional argument for the diagnosis of chondroblastic osteosarcoma.

Given her bisphosphonate treatment, the lesion of our patient could have been akin to osteonecrosis of the
mandible. Indeed, one of the side effect of bisphosphonate is osteonecrosis of jaws [11]. However, there was
a low probability that it was osteonecrosis because of the oral treatment. Osteonecrosis of jaws related to
oral bisphosphonate occurs only in one patient in 100,000 patients [12]. Further, the radiological aspect did
not correspond to the usual presentation of this type of pathology. Finally, there are few data concerning the
association between bisphosphonate and particularly risedronate and OSJ except some in vitro studies that
have shown that bisphosphonates inhibit proliferation in a wide variety of tumor cell types including
osteosarcoma [13].

The difficulty in establishing guidelines for OSJ treatment is mainly due to its rarity, as it represents only
0.5-1% of tumors of the facial mass [1]. The consensus for osteosarcoma of the long bones is aggressive
surgical resection with clean margins [9,10]. The National Comprehensive Cancer Network (NCCN)
guidelines advocate neoadjuvant chemotherapy for all high-grade osteosarcomas of the long bones [14]. As
OSJ can be low, medium, or high grade, neoadjuvant chemotherapy remains debated. According to some
authors, neoadjuvant chemotherapy shrinks the tumor, which makes it easier to achieve negative
margins [6]. Moreover, it provides surgeons with more preoperative time to plan the surgery and allows
therapy to begin immediately instead of waiting for the initial surgery. In a retrospective review of 201
patients, Smeele et al. highlighted the statistically significant increase in survival if patients were treated
with chemotherapy [6]. It would appear that neoadjuvant and/or adjuvant chemotherapy increases disease-
free survival probabilities from 10-20 to 60% [15].

However, in the case of our patient, neoadjuvant chemotherapy did not shrink the tumor. There are very few
data explaining the chemoresistance mechanism in osteosarcoma, and some authors evoke altered
deoxyribonucleic acid (DNA) repair mechanism [16], drug inactivation [17], or altered cell cycle [18].

Conclusions
This article reported a rare case of chondroblastic osteosarcoma in the mandible treated by neoadjuvant
chemotherapy. The diagnosis of OSJ remains difficult from both a clinical and histopathological point of
view. There are no guidelines regarding the use of chemotherapy and particularly the use of neoadjuvant
chemotherapy which was unsuccessful in this case. This type of tumor can, nevertheless, be fatal. Clear
standardized recommendations should, therefore, be put in place for the care of these patients.
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