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Abstract
Osteosarcoma of the skull has poor outcomes. This case report describes the presentation 
and clinical course of a patient who was diagnosed with osteosarcoma of the skull involving 
the cribriform plate. After her initial diagnosis, she developed esotropia with severe unremit-
ting headaches. She received palliative radiation, followed by chemotherapy, and responded 
well. Her initial symptoms involving the cranial nerves subsided, and her response was sus-
tained. This report illustrates the need to effectively treat osteosarcoma of the skull despite 
its reported poor outcomes. © 2020 The Author(s).

Published by S. Karger AG, Basel

Introduction

Osteosarcoma is a malignant tumor with a rare occurrence in the sinonasal region. Osteo-
sarcomas of the head and neck region commonly occur in the mandible and maxilla, but 
occurrence in the ethmoid sinus is a very rare entity. Primary osteosarcoma in the nasal 
cavity and paranasal sinus account for about 0.5–8.1% of osteosarcoma [1]. Due to the rarity 
of the disease occurrence, rigorous studies are challenging to conduct to determine the 
treatment plan. Herein, we present a case of an aggressive sinonasal high-grade osteosarcoma 
of the osteoblastic subtype.
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Case Presentation

A 55-year-old African American woman initially presented with a nose bleed and a 
syncopal episode, which was adequately managed with nasal packing. She also complained 
of sinus congestion for several weeks, and rigid nasal endoscopy by the otorhinolaryngology 
service showed edema on the left nasal cavity and hematoma of the inferior turbinate. During 
a follow-up visit, it was noted that even though her epistaxis had improved, she continued to 
have nonbloody nasal discharge. During further follow-up clinic visits, she complained of left 
facial fullness, eye pain, blurred vision, and left strabismus with diplopia. Computed tomog-
raphy (CT) scan was done, and she was found to have a large (6.7 × 3.5 × 3.0 cm) lobulated 
partially calcified soft tissue mass at the nasal cavity/anterior skull base. It was centered in 
the skull base extending through the ethmoid and left nasal cavity anteriorly and clivus poste-
riorly with likely intracranial extension through the cribriform plate, the sellar and prepontine 
cistern regions mostly involving the nasal canal and likely the left foramen rotundum. 
Magnetic resonance imaging (MRI) showed a heterogeneously enhancing mass centered 
within the left nasal cavity, left ethmoid, cribriform plate, left cavernous sinus and clivus 
abutting the posterior medial orbital apices with the extra-axial dural extension and asso-
ciated perineural spread involving the left V2 and possibly medial aspect of left V3. Flexible 
endoscopy identified a left nasal cavity mass that was biopsied. The pathology report 
confirmed the diagnosis of osteosarcoma, high-grade osteoblastic type. A positron emission 
tomography (PET) scan demonstrated no evidence of distant metastasis. The tumor was 
staged as cT4bN0M0.

Her physical examination was pertinent for left diplopia and blurred vision, which was 
associated with cranial nerve VI, left 3rd nerve causing partial ptosis, left V2, and left 6th 
nerve palsy. Her symptoms initially resolved with dexamethasone administration. Soon after 
that, she developed facial swelling, dyspnea, dysphagia, worsening diplopia, and headaches. 
After her case was discussed in the multidisciplinary tumor board, she was started on cisplatin 
and doxorubicin as induction chemotherapy. Percutaneous gastrostomy tube was placed due 
to dysphagia. She appeared to have responded initially; however, during a follow-up visit, her 
CT confirmed disease progression. MRI also showed an interval increase in tumor size (previ-
ously 5.8 × 3.6 × 3.8 cm and now 8.4 × 3.9 × 4.2 cm). The tumor was then staged as T4N1M0. 
Due to worsening symptoms, she received 5 fractions of palliative radiation therapy following 
which a slight reduction in the tumor size was observed. She then received a 2nd cycle of 
chemotherapy and continued to remain on dexamethasone. Pegfilgrastim was also initiated 
for supportive therapy.

Subsequently, our patient had to move out of our service area due to family reasons, 
prompting transfer of medical care to another local institution. Meanwhile, her chemotherapy 
regimen was changed to gemcitabine and docetaxel. She was seen back at our facility for the 
3rd cycle of gemcitabine and docetaxel. She was noted to have a significant improvement in 
her symptoms. Further, the repeat MRI demonstrated stable disease. Other than mild fatigue, 
she continued to do well. Her dysphagia resolved, and the percutaneous gastrostomy tube 
was removed.

Discussion

Osteosarcoma in the head and neck region is a very aggressive tumor and constitutes a 
fraction of all the osteosarcomas [2]. It consists of mesenchymal cells that produce osteoid or 
immature bone. The survival rate is low when compared to other types of head and neck 
tumors like squamous cell carcinoma [3]. The usual age of occurrence of the primary tumors 
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is about in the thirties to forties, which is later than the osteosarcomas of the long bones [4]. 
The presentation and clinical course of osteosarcoma of the jaw (the most common head and 
neck site) and non-jaw locations are distinct [5].

Osteosarcoma most commonly occurs as a secondary tumor, which could be due to radi-
ation therapy, chemotherapy, benign bone diseases like Paget’s disease, and fibrous dysplasia. 
Most studies showed male predominance for the disease occurrence [6].

The most common histologic variant is an osteoblastic variant (35–50%) followed by 
chondroblastic variant and low-grade osteosarcoma [7]. Osteosarcomas are divided into 
further subtypes. According to the degree of differentiation, they are categorized as high-
grade, telangiectatic osteosarcoma, and low-grade osteosarcoma. Hematogenous metas-
tasis is less frequent in high-grade sinonasal osteosarcoma when compared to osteosarcoma 
of the long bones. The main concern for this type of malignancy is the involvement of neigh-
boring structures, which include orbit, nasopharynx, cranium, and cranial nerve involvement 
[8]. The clinical presentation depends on the location and the extent of tumor burden. The 
involvement of the laryngeal primaries can cause hoarseness of voice. Oropharyngeal 
tumors can cause dysphagia. While a painless mass is most common, epistaxis, nasal 
obstruction, or cranial nerve deficits can be present with skull base tumors [9]. Evaluation 
involves a complete head and neck examination with a focus on cranial nerve assessment 
to determine any involvement. All radiologic studies are crucial for the detection of primary 
and metastatic lesions. MRI is superior to CT for characterizing the lesions. MRI is used for 
local staging, helps delineate soft tissue involvement and intraosseous extension. The 
workup for tumor staging includes a whole-body bone scan, chest radiograph, and a CT scan 
of the chest.

The mainstay of treatment is wide excision with a strong consideration for postsurgical 
radiation. As head and neck sarcomas have a poor prognosis and high postoperative recur-
rence, radiation therapy can possibly improve overall survival [10]. Adjuvant systemic 
chemotherapy is given after postoperative radiation and is recommended for tumors that are 
at high risk for distant metastases. The standard chemotherapy regimen used is metho-
trexate, adriamycin, and cisplatin (MAP) [11, 12]. Neoadjuvant chemotherapy is not recom-
mended in low-grade osteosarcoma on the head and neck but appears to be beneficial for the 
high-grade variety [13].

Due to the anatomical features of the head and neck, achieving negative margins from 
surgical resection is difficult. Often, surgical margins can be microscopically positive. Negative 
margins serve as prognostic factors [14]. Local recurrence is more frequent than distant 
metastases compared to extremity osteosarcoma [8, 15].

Radiation therapy plays a significant role in decreasing the disease burden when surgery 
is not feasible. It can be provided as an adjunctive modality and can be administered either 
before or after the surgery [16]. Due to the rarity of the disease and the presence of many 
histologic subtypes, there are conflicting results in multiple case series. Further absence of 
large phase III clinical trials makes it a difficult disease to treat, especially in the recurrent 
setting.

This case illustrates the possibility of a favorable outcome in the treatment of skull osteo-
sarcoma with radiation and chemotherapy even when the tumor is unresectable due to its 
anatomy and is symptomatic due to the central nervous system invasion.
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