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a b s t r a c t 

Chondrosarcomas represent 20%-30% of primary malignant bone tumors, but only about 1% 

occur in the head and neck region. Maxillary chondrosarcomas constitute a mere 5.76% of 

head and neck cases, predominantly affecting adults between the second and sixth decades 

of life. Symptoms, including facial swelling, pain, and nasal obstruction, often lead to de- 

layed diagnoses and increased tumor aggressiveness. This case report details a 45-year-old 

Moroccan male with an aggressive maxillary chondrosarcoma presenting as a progressive 

left cheek swelling accompanied by significant pain and vision impairment. Imaging stud- 

ies revealed a large, lytic maxillary lesion, and biopsy confirmed a low-grade chondrosar- 

coma. Given the tumor’s unresectability, the patient underwent radiotherapy, receiving a 

total dose of 70 Gy with modest reduction in tumor size but ultimately developed metastatic 

pulmonary lesions, leading to palliative chemotherapy. Despite aggressive management, the 

patient succumbed after the fourth cycle of chemotherapy. This case underscores the impor- 

tance of timely diagnosis and multidisciplinary collaboration in managing maxillary chon- 

drosarcomas, highlighting the challenges posed by their aggressive nature and the need for 

long-term surveillance to monitor for recurrence and metastasis. 
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Fig. 1 – Left maxillary swelling with involvement of the left 
nostril and inflammatory signs in the adjacent regions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Chondrosarcomas account for approximately 20%-30% of all
primary malignant bone tumors; however, in the head and
neck region, they constitute only about 1% of chondrosarco-
mas overall [ 1 ]. Specifically, maxillary chondrosarcomas repre-
sent a small subset, comprising around 5.76% of all head and
neck cases. Typically arising in adults, these tumors demon-
strate a slight male predominance and are most commonly
diagnosed between the second and sixth decades of life. Fur-
thermore, their nonspecific symptoms, such as facial swelling,
pain, and nasal obstruction, often lead to delayed diagnosis,
allowing the tumors to grow larger and become more aggres-
sive [ 2 ]. 

Due to their aggressive nature, local recurrence rates can
be as high as 50% within 2 years following treatment. In addi-
tion, metastasis may occur many years after the initial diagno-
sis, underscoring the critical importance of long-term surveil-
lance. Management of maxillary chondrosarcoma usually in-
volves surgical resection, with adjuvant therapies tailored to
each individual case. 

However, surgical resection presents significant chal-
lenges, primarily due to the tumor’s location near critical
anatomical structures, including nerves, blood vessels, and
adjacent tissues [ 3 ]. 

Achieving clear margins is essential for minimizing recur-
rence; nonetheless, this can lead to substantial tissue loss and
functional impairment. Moreover, the complex anatomy of the
maxilla increases the risk of surgical complications. 

Conversely, radiotherapy serves as a valuable complemen-
tary approach, particularly for patients with unresectable tu-
mors or those at high risk for local recurrence. Although chon-
drosarcomas generally show lower responsiveness to radia-
tion compared to other tumor types, adjuvant radiotherapy
can effectively help control local disease, especially in cases
with positive margins or larger tumor sizes. Consequently, the
application of radiotherapy is often individualized, highlight-
ing the need for multidisciplinary collaboration in treatment
planning to optimize patient outcomes. 

In this paper, we report an aggressive chondrosarcoma
case in a 45-year-old Moroccan patient, emphasizing the chal-
lenges associated with diagnosis and treatment planning. Fur-
thermore, we discuss the critical importance of collaboration
among specialists to optimize patient outcomes in such com-
plex cases. 

Case report 

A 45-year-old male presented with a progressive swelling in
the left cheek region over the past 6 months. Initially small,
the swelling gradually increased in size, leading to noticeable
facial asymmetry. The patient reported significant associated
pain, nasal obstruction, and vision impairment in the left eye.
He experienced difficulty chewing and mild discomfort when
pressing on the area. His medical history was unremarkable,
with no prior trauma, surgeries, or systemic illnesses, and he
denied any recent infections or weight loss. 
On clinical examination, the left maxillary region revealed
a large, firm, nontender swelling measuring approximately
15 cm in diameter ( Fig. 1 ). The swelling was immobile and
poorly defined, with no distinct borders, indicating aggressive
involvement of surrounding tissues. There were inflamma-
tory signs, such as mild erythema and swelling in the adja-
cent soft tissues, contributing to the patient’s nasal obstruc-
tion and difficulty breathing through the left nostril. Intraoral
examination showed slight displacement of the upper molar
teeth, but there were no signs of mucosal ulceration. The oral
cavity appeared otherwise healthy, and there were no palpa-
ble lymph nodes in the cervical region. Neurological exami-
nation revealed no cranial nerve deficits; however, the patient
reported complete loss of vision in the left eye, suggesting po-
tential involvement of the optic nerve or surrounding struc-
tures due to the lesion’s size and aggressive nature. 

Facial CT revealed a large, poorly circumscribed soft tissue
mass with irregular margins, centered on the left maxillary
sinus. The lesion exhibited extensive infiltration into the ad-
jacent ethmoid and sphenoid sinuses, with invasion of the or-
bital cavity, including involvement of the extraocular muscles.
There was significant osteolysis affecting the bony structures
of the left hemiface and the skull base, indicative of aggressive
osseous destruction ( Fig. 2 ). 

MRI revealed a large, poorly defined mass with irregu-
lar contours centered on the left maxillary sinus. The lesion
exhibited hypointensity on T1-weighted sequences and het-
erogeneous hyperintensity on T2-weighted sequences, with
diffusion restriction characterized by hyperintensity on DWI
and low ADC values. Postgadolinium sequences demonstrated
heterogeneous enhancement. The mass extended superiorly
into the left ethmoid-maxillary region and sphenoid sinus, en-
croaching on the left nasal cavity with significant narrowing.
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Fig. 2 – Axial (A), sagittal (B), and coronal (C) facial CT images demonstrating a large, Ill-defined invasive soft tissue mass 
centered on the left maxillary sinus with extensive infiltration into adjacent sinuses, orbital structures, and significant 
osteolysis of the left hemiface (blue arrow). 

Fig. 3 – Axial MRI (T1-weighted with contrast [A] and diffusion-weighted imaging [C]) and sagittal section (B) Demonstrating 
an invasive mass centered on the left maxillary sinus with extensive soft tissue and Osseous Involvement (yellow arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Extensive osteolysis of the left hemiface was observed, indi-
cating aggressive osseous invasion, with involvement of the
orbital structures ( Fig. 3 ). 

A biopsy of the lesion was performed using an incisional
approach, allowing for adequate tissue sampling. Histologi-
cal examination revealed malignant chondroid cells charac-
terized by varying degrees of cellularity. The tumor displayed
significant nuclear pleomorphism, with a range of cell sizes
and shapes, including atypical nuclei. The presence of myxoid
changes and a cartilaginous matrix was noted, which is typ-
ical for chondrosarcomas. Additionally, there were scattered
mitotic figures, although the overall mitotic activity was low,
consistent with a low-grade tumor ( Fig. 4 ). 

Immunohistochemical staining was conducted, showing
positive expression of S100 protein and collagen type II, fur-
ther supporting the diagnosis of chondroid origin. The sur-
rounding stroma exhibited moderate fibrosis, and there were
no significant signs of necrosis or high-grade features. These
findings collectively confirmed the diagnosis of low-grade
chondrosarcoma, indicating a malignant cartilage-forming tu-
mor with a relatively favorable prognosis compared to higher-
grade variants. 

The lesion was deemed unresectable, and the patient
was referred for exclusive radiotherapy. During the simula-
tion process, the patient was positioned supine on the treat-
ment couch and secured using a thermoplastic immobiliza-
tion mask, along with additional devices like headrests, to
ensure consistent positioning throughout both the imaging
procedure and daily radiotherapy sessions. CT scans were ac-
quired with a slice thickness of 2-3 mm, ensuring comprehen-
sive coverage of the area of interest from the skull base to the
carina. 

The patient received adjuvant radiotherapy utilizing a 6
MV photon beam delivered by a Truebeam linear accelerator
(Varian, CA) through the Volumetric Modulated Arc Therapy
(VMAT) technique ( Fig. 5 ). Daily imaging guidance was pro-
vided via cone-beam computed tomography (CBCT). A total
prescribed dose of 70 Gy was administered over the course
of treatment, with daily fractions of 2 Gy, 5 days per week.
The Gross Tumor Volume (GTV) included the visible tumor
identified on preoperative MRI T1 sequences. The Clinical Tar-
get Volume (CTV) was delineated by adding a uniform margin
of 1.5 cm around the GTV, while the Planning Target Volume
(PTV) was established by extending the CTV with an additional
0.5 cm margin. 

The organs at risk (OAR) identified in this treatment plan
included the right globe, right optic nerve, optic chiasm,
parotid glands, brainstem, spinal cord, and mandible. How-
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Fig. 4 – Representative micrograph of the tumor. Tumor proliferation presents diffuse growth (A). Myxoid changes (B) and 

chondroid matrix (C) are observed. Tumor cells presents moderate nuclear atypia and binucleation (D) (Hematoxylin-eosin, 
x100). 

Fig. 5 – Graphical representation of treatment planning using VMAT radiotherapy. 
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ever, due to the infiltration of the left globe and left optic nerve
by the tumor, these structures were excluded from the desig-
nation of critical structures in this case. 

The facial CT scan conducted 3 months after radiotherapy
showed the persistence of the lesion, with a 20% reduction
in volume, consistent with stable disease according to RECIST
criteria. 

A thoraco-abdominal CT scan performed 6 months af-
ter the conclusion of treatment revealed the emergence of
secondary pulmonary lesions in both lung fields. Based on
these findings, the decision was made to initiate palliative
chemotherapy. Unfortunately, the patient passed away after
the fourth cycle of treatment. 

Discussion 

Chondrosarcoma is an exceptionally rare malignancy in the
head and neck, representing less than 0.1% of tumors in this
region. It can affect individuals from 16 months to 74 years,
with peak incidence in the third to sixth decades of life [ 4 ].
Histogenetically, chondrosarcoma arises from a mature carti-
laginous compartment, and its presence in the maxilla, which
is predominantly composed of membranous ossification, re-
mains debated [ 5 ]. It is theorized that these tumors may orig-
inate from the differentiation of primitive mesenchymal cells
rather than residual embryonic cartilage. 

Clinically, maxillary chondrosarcoma often presents with
painless swelling in the maxillary region, gradually leading to
facial asymmetry [ 6 ]. As the tumor progresses, patients may
experience nasal obstruction due to encroachment into the
nasal cavity. Initially asymptomatic, localized pain can de-
velop over time, along with dental issues such as loose teeth
and discomfort, which may be misinterpreted as dental prob-
lems. Involvement of the maxillary sinus can cause sinusitis-
like symptoms, including drainage and nasal discharge. If the
tumor extends toward the orbit, ocular symptoms like vision
changes or proptosis may occur. These manifestations can
evolve slowly and often mimic other conditions, contributing
to diagnostic delays. 

Radiologically, chondrosarcoma exhibits diverse features
that aid in diagnosis, though these findings can often be non-
specific [ 7 ]. 

On computed tomography (CT) scans, the lesions typi-
cally appear as expansile, lytic areas with variable degrees
of calcification. They may be well-defined or exhibit an in-
filtrative appearance, often extending into adjacent struc-
tures like the maxillary sinus. Cortical thinning and destruc-
tion of surrounding bone are common observations. Mag-
netic resonance imaging (MRI) provides detailed insights into
the lesion’s soft tissue involvement and signal characteris-
tics, generally revealing well-defined masses with heteroge-
neous signal intensity, reflecting various tumor components,
including cartilage and myxoid areas. Conventional radio-
graphs may show chondrosarcomas as radiolucent lesions
or demonstrate mixed radiolucent-radiopaque characteris-
tics, with margins that can be well-circumscribed or irregu-
lar, complicating differentiation from other lesions. Although
bone scintigraphy is not typically used for initial diagnosis, it
may indicate increased metabolic activity in the area of the
tumor. Due to their heterogeneous nature, chondrosarcomas
must be distinguished from other bony lesions such as os-
teosarcomas, giant cell tumors, and odontogenic lesions, all
of which may present with similar radiological features. Col-
lectively, these imaging modalities assist in assessing disease
extent, guiding surgical planning, and monitoring treatment
response. 

Histopathologically, chondrosarcoma is classified into sub-
types including conventional, myxoid, and mesenchymal vari-
ants [ 8 ]. Microscopic examination typically reveals a carti-
laginous matrix, often characterized by a lobular architecture
[ 9 ]. The tumor is composed of malignant chondrocytes dis-
playing varying degrees of cellularity, nuclear pleomorphism,
and atypical mitotic figures. In low-grade chondrosarcoma,
the matrix appears hyaline and well-differentiated, with rela-
tively few atypical cells. In contrast, high-grade variants show
marked cellularity, increased nuclear pleomorphism, and a
higher mitotic rate, often with areas of necrosis. 

The tumor may also demonstrate myxoid changes, where
the matrix contains abundant myxoid stroma, and in some
cases, dedifferentiated components can be present. Immuno-
histochemical analysis often reveals positive staining for S-
100 protein, a marker indicative of chondrogenic differentia-
tion, while other markers like keratins and epithelial markers
typically show negativity. The differential diagnosis includes
conditions such as chondroma, chondroblastic osteosarcoma,
and other neoplasms with cartilaginous differentiation. 

Chondrosarcoma grading is vital for prognosis and treat-
ment planning, using a 3-tier system [ 10 ]. 

Grade I (low-grade) features well-differentiated cells with
minimal nuclear pleomorphism and low mitotic activity,
yielding a high 5-year survival rate of about 90%. 

Grade II (moderately differentiated) shows increased cellu-
larity and nuclear atypia, with survival rates around 81%. 

Grade III (high-grade) presents with significant pleomor-
phism and high mitotic activity, resulting in a lower 5-year sur-
vival rate of approximately 43%. Accurate grading is essential
for guiding therapeutic decisions and assessing patient out-
comes. 

The treatment of chondrosarcoma, especially in the head
and neck region, primarily hinges on surgical intervention,
which is the cornerstone of management [ 11 ]. The main ob-
jective of surgical resection is to achieve complete excision of
the tumor while preserving surrounding vital structures and
maintaining functional integrity. In localized cases, wide lo-
cal excision is typically performed to secure clear margins,
as incomplete resection significantly elevates the risk of lo-
cal recurrence. In instances where the tumor infiltrates adja-
cent tissues, more extensive procedures such as partial or to-
tal maxillectomy may be required, followed by reconstructive
efforts using local or free flaps to restore facial form and func-
tion. The role of adjuvant therapies, such as radiotherapy and
chemotherapy, remains a topic of ongoing debate. Radiother-
apy may be a valuable option in select cases, especially for pa-
tients with positive surgical margins or unresectable tumors,
as it can help control local disease [ 12 ]. However, chondrosar-
comas are typically radioresistant, and the close proximity of
these tumors to critical structures limits the dose that can be
safely administered with conventional radiotherapy [ 13 ]. Our
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case highlights this radioresistance, as evidenced by the ab-
sence of response to the treatment. 

Long-term follow-up is essential due to the tendency for
local recurrence and late metastasis associated with chon-
drosarcoma, necessitating regular imaging and clinical eval-
uations to ensure early detection of any recurrence. 

Controlling disease progression in patients with metastatic
or unresectable chondrosarcoma remains challenging due to
the tumor’s resistance to conventional chemotherapy. As a re-
sult, there is a pressing need for innovative therapeutic strate-
gies, including targeted therapies and immunotherapy, to en-
hance clinical outcomes for these patients. Recent research
has identified several potential biomarkers and therapeutic
targets, such as IDH1/2 and COL2A1, which may guide the
development of more effective treatments [ 14 ]. A multidis-
ciplinary approach, involving surgical oncologists, radiation
oncologists, and pathologists, is vital to optimize treatment
strategies and enhance patient outcomes, as prognosis is in-
fluenced by tumor grade, size, location, and the completeness
of resection. 

Conclusion 

In conclusion, this case of maxillary chondrosarcoma high-
lights the aggressive nature of the lesion and the poor prog-
nosis associated with delayed diagnosis. The significant clini-
cal symptoms and imaging findings underscore the necessity
for timely evaluation of facial swellings, as early intervention
is crucial in improving outcomes. Awareness of the potential
malignancy in such cases is essential to prevent diagnostic de-
lays and ensure appropriate treatment. 

Patient consent 

Written informed consent for the publication of this case re-
port was obtained from the patient. 
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