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Introduction

ABSTRACT

Osteosarcoma is a rare and highly malignant primary bone tumor that infrequently occurs
in the maxillofacial region. Among these, maxillary osteosarcomas are uncommon, and
their occurrence in the palatal region is exceptionally rare, with fewer than five cases re-
ported to date. Chondroblastic osteosarcoma, a subtype characterized by cartilaginous and
osteoid components, poses diagnostic challenges due to its histological similarities with
other cartilaginous tumors. This study presents a 35-year-old female referred to the De-
partment of Oral and Maxillofacial Surgery at Isfahan University of Medical Sciences
with a one-month history of palatal pain and swelling which worsened during eating.
Clinical examination revealed a firm, ulcerated mass on the right side of the hard palate,
clinically mimicking oral squamous cell carcinoma or salivary gland neoplasms. Radio-
graphic evaluation using cone-beam computed tomography (CBCT) revealed an ill-defin-
ed, mixed-density lesion with a moth-eaten appearance, cortical bone destruction, and root
resorption of adjacent teeth- features suggestive of an aggressive malignancy. Histopatho-
logical examination confirmed the diagnosis of chondroblastic osteosarcoma, a rare histo-
logic subtype characterized by malignant cells producing both osteoid and cartilaginous
matrix. Given its resemblance to other cartilaginous tumors, particularly chondrosarcoma,
this subtype presents significant diagnostic challenges. The patient underwent hemi-maxil-
lectomy, followed by adjuvant chemotherapy. Intraoperative frozen section pathology was
used to confirm tumor-free surgical margins- an essential step in reducing recurrence risk.
This case underscores the importance of a multidisciplinary approach in the diagnosis and
management of rare craniofacial malignancies such as chondroblastic osteosarcoma. Early
recognition, accurate diagnosis, and prompt aggressive treatment are crucial for improving
patient prognosis and reducing recurrence in such complex and rare presentations.
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considered the most common primary bone malignancy.

Osteosarcoma is a rare and highly malignant tumor that While it predominantly affects the metaphysis of long
originates from bone-forming mesenchymal cells and is bones in adolescents and young adults, gnathic osteosar-
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Table 1: Clinical subtypes of osteosarcoma

Histologic

Subtype Grade

Key Features

Conventional (Osteo- Most common; central
blastic, Chondro- High grade  tumor with varying
blastic, Fibroblastic) matrix production
Blood-filled spaces,
High grade mimics cystic lesions;
aggressive
Surface lesion from
Parosteal Low grade outer periosteum;
slow-growing
Arises from inner
Intermediate periosteal layer; typi-
grade cally involves long
bone diaphysis
Rare, aggressive
High-Grade Surface  High grade  surface tumor; re-
quires wide resection

Telangiectatic

Periosteal

comas, especially in the maxilla, are much rarer, ac-
counting for less than 10% of all cases [1-2]. As out-
lined in Table 1, osteosarcoma can be classified into
several clinical subtypes, including conventional osteo-
sarcoma, telangiectatic osteosarcoma, parosteal osteo-
sarcoma, periosteal osteosarcoma, and high-grade sur-
face osteosarcoma [2-3].

Conventional osteosarcoma is the most common
type, including osteoblastic, chondroblastic, and fibro-
blastic variants. Telangiectatic osteosarcoma is charac-
terized by blood-filled spaces and a highly aggressive
nature. Parosteal osteosarcoma is a low-grade tumor
arising from the outer periosteum. Periosteal osteosar-
coma is defined as an intermediate-grade variant affect-
ing the diaphysis of long bones. Finally, high-grade
surface osteosarcoma is described as a rare, aggressive
tumor requiring extensive surgical resection [2-3].

Although osteosarcomas exhibit considerable histo-
pathologic variation (Table 2), the essential microscopic
criterion is direct production of osteoid by malignant
mesenchymal cells. In addition to osteoid, the tumor

Table 2: Histopathologic subtypes of osteosarcoma

cells may produce chondroid and fibrous connective
tissue. Histopathologic findings may range from rela-
tively uniform, round or spindle-shaped cells in low-
grade tumors to markedly pleomorphic cells with bi-
zarre nuclear and cytoplasmic shapes in high-grade tu-
mors [4-5].

The chondroblastic subtype of osteosarcoma, char-
acterized by the production of a cartilaginous matrix, is
particularly challenging to diagnose due to its histologi-
cal similarities with benign cartilage tumors. This com-
plicates both the clinical and histological evaluation [2-
3]. Osteosarcoma most commonly affects adolescents
and young adults, with peak incidence in the second
decade of life. In contrast, its occurrence in older adults
and in the maxillofacial region is uncommon, account-
ing for less than 10% of all cases [6]. Maxillary osteo-
sarcoma, particularly when arising in the palate, is ex-
ceptionally rare, with fewer than seven cases reported
globally to date. This rarity contributes to significant
diagnostic and therapeutic challenges due to its atypical
presentation and location [6-9] (Table 3). This under-
scores the importance of considering this diagnosis wh-
en patients present with palatal masses, even though it is
a rare occurrence. The radiologic appearance of osteo-
sarcoma varies depending on the subtype and its loca-
tion. Typical radiographic features include mixed-densi-
ty lesions, a sunburst pattern, Codman’s triangle, corti-
cal bone destruction, and a moth-eaten appearance. Ad-
vanced imaging techniques, including magnetic resona-
nce imaging (MRI) and computed tomography (CT) sc-
ans, are crucial for assessing the tumor's full extent, inc-
luding soft tissue involvement and potential metastasis

[4].

Case Presentation
A 35-year-old female was referred to the Department of

Histopathologic Subtype Matrix Produced Cell Morphology Diagnostic Challenges
Osteoblastic Gt (bore it Malignant osteoblast-like cel!s, moderate Can mimic reactive bone-forming
to severe pleomorphism lesions
Chondroblastic Corllze mine Bizarre, pleomorphllc cells .embedded in Resembles chpndrosarcoma and be-
chondroid matrix nign cartilage tumors [2,3]
. . Fibrous stroma and Spindle-shaped fibroblast-like cells with May resemble fibrosarcoma or

Fibroblastic . . . .

osteoid moderate atypia desmoplastic lesions

. . Minimal osteoid; blood-  Multinucleated giant cells, high mitotic Mimics aneurysmal bone cyst and
Telangiectatic .. .
filled spaces activity giant cell tumor

Small Cell Minimal matrix Sheets of small round cells Can be confused with Ewing sarcoma
Low-Grade Central Osteoid anc.l fibrous Uistitsrion spimille sl mtrionsl o Resembles ﬁbrous dysplasia or ossify-

matrix ing fibroma
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Table 3: Summary of published case reports of palatal osteosarcoma

Case  Authors el Tumor Size / Location LB e Clinical Outcome QOutcome
Age Subtype
Yildiz et 23 -year-  Maxilla, posterior and Fibroblastic Osteosar-  Palatal and vestibular swell- No evidence of
1 . . .
al.[6] old male palatal coma ing. Mucosal ulceration. disease
Yildizetal. 22 -year- Lkl large. R (e Osteogenic Osteosar- Destructive lytic irregular (el @ifdliszass |
2 cm) extending to the : year after the
[6] old male coma lesion .
eye operation
Maxillary mass and palatal
Yildizetal. 22-year-old . swelling for two months.
3 [6] male Maxilla, palatal Osteosarcoma It oy it e Lost to follow up
when 6 months of age
Yildizetal. 18-year-old . Chondroblastic Osteo- Pamful.ancl. ulcergted palil
4 Maxilla swelling involving tuber Lost to follow up
[6] female sarcoma . .
maxilla and sinus (>5 cm).
Hewitt et al. 32 -year-  Palatal mass; size not  Parosteal Osteosar- il el d1‘sease- OGS
5 . free after 3 years; no adjuvant  local recurrence
2007 [7] old male specified coma
therapy after 3 years
S S Large exophytic tumoral mass no recurrence or
6 slivarner Dyl Maxilla, palatal oot Oizage on the right side of the hard alteration
al. [8] female coma
palate after 4 years
7 Shokri etal. 21-year-old Maxilla, palatal Osteosarcoma Pain and‘ swelling on the left Lost to follow up
[9] male side of palate
Mohammadi 35-year-old . Chondroblastic Osteo- Pain, swelling, and ulceration LY fecurrence o
8 Maxilla, palatal : metastasis after 3
etal. female sarcoma in the palate

months

Oral and Maxillofacial Surgery at Isfahan University of
Medical Sciences with a chief complaint of pain, swell-
ing, and ulceration in the palate, particularly aggravated
during eating. The patient reported that symptoms had
begun one month prior and had progressively worsened.
The swelling was reported as uncomfortable, though not
accompanied by facial asymmetry or paresthesia.
Clinical examination revealed mucosal erythema
and bleeding, though there were no signs of purulent
discharge. Her medical history was unremarkable, with
no known systemic or hereditary conditions. She was a

non-smoker, did not consume alcohol or use recreation- Figure 1: Firm, non-mobile swelling on the right side of the
al drugs, and was only taking folic acid supplements at hard palate, with ulcerated surfaces

the time of presentation. On intraoral examination, a
firm, non-mobile swelling was detected on the right side
of the hard palate, measuring approximately 3x5cm

(Figure 1). The lesion was firmly attached to the under-

“moth-eaten” appearance (Figure 2). The panoramic
view demonstrated extensive cortical bone destruction
in the maxillary region, along with significant root re-

. . tion involving the right 4th, 5th, and 6th
lying palatal mucosa, with an ulcerated surface, sugges- SOTphiof Imvolving the TISht upper %, O, af

tive of a solid mass.

At this stage, the differential diagnosis included sal-
ivary gland tumors, lymphoma, squamous cell carcino-
ma, and primary bone tumors [3].

teeth. Additionally, coronal sections showed evidence of
palatal soft tissue bulging. In the general view, the
CBCT scan showed involvement of the maxilla, palate,
and alveolar process to clarify the extent of the tumor.

. Th di hic findi trongly indicative of
To further evaluate the lesion, a cone-beam comput- esera 1(.>grap IT_ TGINES wee song y 1n. 1caﬁllveho
. t , tat t
ed tomography (CBCT) scan was performed. The axial Zn aggre?sswe lina 1g111£a)n process, necessttaling Turther
t - .
view revealed an ill-defined lesion in the right maxilla, 1agnos. 1 'w.or up.[ ] )
o . . . . An incisional biopsy was performed to obtain a de-
exhibiting mixed-density characteristics and a classic . . o ) o )
finitive diagnosis. Histopathological examination using
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Figure 2: Cone beam computed tomography (CBCT) axial view showing ill-defined mixed-density lesion with a moth-eaten appearance

located in the right side of the maxilla

hematoxylin and eosin (H&E) staining revealed a highly
cellular and proliferative lesion at 40x magnification. At
100x magnification, malignant spindle-shaped cells
exhibiting sarcomatous proliferation and osteoid for-
mation were observed. Islands of immature cartilage
(chondroid) formation with prominent lacunae were
also noted. The surface epithelium was covered with a
fibrino-leukocytic membrane. At higher magnification
(400x), mesenchymal cells showed marked cellular and
nuclear atypia, pleomorphism, an increased nucleus-to-
cytoplasm (N/C) ratio, and hyperchromatic nuclei. The-
se histological features were diagnostic of chondro-
blastic osteosarcoma (Figure 3).

Following the confirmation of the diagnosis, the pa-
tient underwent an inferior subtotal maxillectomy for
complete tumor excision. After standard surgical prepa-
ration and draping, general anesthesia was administered.
Given the absence of involvement of the maxillary sinus
and other superior structures, an intraoral approach was
selected for access.

The lesion was initially outlined with a 1 cm safety

margin, and the marked borders were sectioned using a
surgical saw. The lesion was completely separated from
the surrounding structures- including the left pterygoid
plate, left zygomaticomaxillary buttress, and right palate
up to the dentoalveolar region- using a series of osteo-
tomes.
Considering the aggressive behavior of osteosarcoma
and its tendency for local invasion, intraoperative frozen
section analysis was utilized to confirm clear surgical
margins. This real-time histopathological evaluation
plays a critical role in guiding intraoperative decision-
making and ensuring oncologic completeness. In this
case, the frozen section analysis confirmed that all mar-
gins were free of tumor by at least 1 cm. Due to perfora-
tion of the nasal floor; a buccal fat pad graft from the
right side was used for reconstruction. After achieving
hemostasis, the mucosal edges were sutured. A nasogas-
tric tube was placed to facilitate postoperative feeding
(Figure 4).

The surgical specimen was submitted for further his-
topathological examination (Figure 5), which revealed a
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Figure 3: a: Micrograph hematoxylin and eosin (H&E) (100x) showing sarcomatous proliferation of malignant spindle cells, b: Micro-
graph H&E (400x) showing cellular and nuclear atypia and pleomorphism with increased nucleus to cell ratio and hyperchromatic nu-
clei, ¢: icrograph H&E(200x%) showing areas of immature bone(osteoid) formation, d: Micrograph H&E(200x%) showing areas of imma-

ture cartilage(chondroid) formation with larger lacunae

conventional osteosarcoma chondroblastic type. The
tumor measured up to 3.5 cm at its greatest dimension,
demonstrated high-grade features, and exhibited less
than 5% necrosis. No evidence of lymphovascular inva-
sion was found, and all surgical margins were clear,
indicating a successful resection.

Postoperatively, the patient was initiated on a sys-
temic chemotherapy regimen aimed at eliminating po-
tential pulmonary micro-metastases, which are com-
monly associated with osteosarcoma. The chemotherapy
protocol included methotrexate, doxorubicin, and cis-
platin, which are standard agents in osteosarcoma treat-
ment [10-11].

Discussion
This case report adds to the limited number of docu-
mented instances of chondroblastic osteosarcoma in the
maxilla, highlighting its clinical significance and the
challenges associated with its diagnosis and manage-
ment.

The clinical presentation of chondroblastic osteosar-

coma in the maxilla can be insidious, with symptoms
such as pain, swelling, and ulceration. These nonspecif-
ic symptoms often lead to delayed diagnosis, as they can
mimic more common conditions. The rapid growth and
aggressive nature of the lesion raised suspicion for a
malignant process. In this case, the patient presented
with a painful, swollen, and ulcerated lesion on the pal-
ate, which progressively worsened over a month. At this
stage, clinical differential diagnoses included squamous
cell carcinoma (SCC), malignant salivary gland tumors,
soft tissue tumors, and hard tissue tumors, as the lesion
presented as an ulcer with a rolled border.

The lesion’s rapid growth was particularly concern-
ing for a malignant process. Notably, benign salivary
gland neoplasms usually do not exhibit such rapid pro-
gression, and although rare, the palate is more frequent-
ly affected by chondrosarcoma than osteosarcoma [4].

Radiographic imaging is pivotal in the evaluation of
maxillary lesions. In this case, CBCT revealed a mixed-
density lesion exhibiting both hypodense and hyper
dense areas, with a moth-eaten appearance, marked cor-
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Figure 4: Intraoperative view after lesion resection via safe
margin

tical bone destruction, and extensive root resorption-
features indicative of an aggressive malignancy [4].
These CBCT findings are valuable in differentiating
osteosarcoma from less aggressive lesions. However, a
definitive diagnosis requires histopathological examina-
tion [5]. The radiological features of craniofacial osteo-
sarcomas closely resemble those of lesions in the ap-
pendicular skeleton, typically demonstrating bone de-
struction with a wide zone of transition, periosteal reac-
tion, and osteoid formation within the tumor matrix [5].
Histopathological analysis in this case confirmed the
diagnosis of chondroblastic osteosarcoma, revealing
malignant spindle cells, cellular and nuclear atypia, and
regions of immature bone (osteoid) and cartilage (chon-
droid) formation. Immunohistochemical staining is es-
sential for distinguishing chondroblastic osteosarcoma
from chondrosarcoma, as chondroblastic osteosarcoma

Figure 5: Surgical specimen of the hemi-maxillectomy show-
ing the resected maxillary bone with attached teeth and the
tumor mass

Figure 6: The intraoral photograph showing no evidence of
recurrence three months after surgery and following several
chemotherapy sessions

is positive for vimentin, epithelial membrane antigen,
S100, and rarely positive for cytokeratin, whereas chon-
drosarcoma is positive for vimentin and S100 [9, 4].
The presence of osteoid within the tumor matrix further
differentiates chondroblastic osteosarcoma from chon-
drosarcoma. Furthermore, immunohistochemical stain-
ing for IDH1 and IDH2 is crucial for differentiating
chondroblastic osteosarcoma from chondrosarcoma,
underscoring the importance of accurate tumor classifi-
cation for guiding treatment decisions and predicting
prognosis [9, 4].

The primary treatment for osteosarcoma, including
chondroblastic osteosarcoma, is wide surgical excision
to achieve negative margins. In this case, an inferior
subtotal maxillectomy (hemimaxillectomy) was per-
formed successfully. Postoperative histopathological
findings revealed no lymphovascular invasion and clear
surgical margins, which are critical for reducing the risk
of local recurrence [10]. Adjuvant chemotherapy is es-
sential in managing potential micrometastatic disease,
commonly involving agents such as methotrexate, doxo-
rubicin, and cisplatin [12]. This multimodal therapeutic
approach, combining surgical resection and chemother-
apy, is particularly vital for the aggressive nature of the
disease and its tendency for early metastasis, enabling
effective disease control and optimal patient manage-
ment [13].

The prognosis of maxillofacial osteosarcoma is in-
fluenced by several factors, including tumor size and
location, histological grade, surgical margins, and re-
sponse to adjuvant therapy. Early detection and com-
plete surgical resection with clear margins significantly
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enhance the prognosis [14]. Nonetheless, due to the high
metastatic potential, particularly to the lungs, vigilant
long-term follow-up with regular imaging and clinical
examinations is imperative. In this case, the patient's
postoperative course included chemotherapy aimed at
eradicating residual disease and preventing recurrence
[15-16].

The patient was fed via a nasogastric tube for ap-
proximately one month after surgery. Afterwards, a soft
diet and liquids were continued. Figure 6 was taken
about three months after the surgery and following sev-
eral chemotherapy sessions. A chest X-ray was per-
formed, and there was no evidence of disease recurrence
or metastasis. The patient complained of fluid coming
out of the nose while eating and has experienced slight
weight loss during this period.

A review of the literature reveals a limited number
of reported cases of chondroblastic osteosarcoma in the
maxilla. For instance, a study by Rajab et al. [17] re-
ported a 21-year-old female with a 3.3x1.8 cm chon-
droblastic osteosarcoma in the maxilla, treated with
chemotherapy followed by surgery, achieving disease-
free status at 3 years. In contrast, the present case in-
volved a 35-year-old female with a 5x5cm lesion, treat-
ed with chemotherapy, surgery, radiotherapy, and addi-
tional chemotherapy, with progression after neoadjuvant
chemotherapy. This comparison underscores the varia-
bility in clinical presentation, treatment approaches
among patients with chondroblastic osteosarcoma in the
maxilla.

Bajpai et al.’s study [18] describes chondroblastic
osteosarcoma as “the wolf in sheep’s clothing” because
it closely resembles cartilaginous tumors like chondro-
sarcoma under the microscope. This similarity makes
chondroblastic osteosarcoma especially challenging to
diagnose correctly [18]. Similarly, the extensive ulcer
and destruction in this case can be shown the aggressive
clinical behavior of chondroblastic osteosarcoma. Accu-
rate diagnosis, therefore, depends heavily on histopatho-
logical and immunohistochemical assessment to distin-
guish it from similar lesions, particularly in anatomical-
ly complex regions such as the palate.

Although osteosarcoma of the maxilla is rare, its oc-
currence in the palate is particularly uncommon, with
fewer than six cases reported in the literature. To better
contextualize our findings, we conducted a review of

these reported cases, summarizing patient de-
mographics, tumor size, histopathological subtype, clin-
ical presentation, treatment modality, and outcome. This
comparison emphasizes the rarity of our case and high-
lights the diagnostic and therapeutic considerations spe-
cific to palatal involvement (Table 1). This table
demonstrates the consistent diagnostic challenge posed
by chondroblastic osteosarcoma in this rare location. It
also emphasizes the need for heightened clinical suspi-
cion and a multidisciplinary approach for accurate diag-
nosis and effective management.

According to Table 3, the age of the present case is
older than that of the other cases and occurred in the
female. Additionally, the presence of ulceration on the
lesion could lead to a misdiagnosis by the clinician.

Moreover, it is worth noting that advancements in
molecular pathology and targeted therapy are ongoing.
Future research could potentially provide new insights
into more effective treatment protocols tailored to the
individual molecular profiles of tumors, potentially im-
proving outcomes for patients with rare presentations
such as palatal osteosarcoma. The written informed con-
sent was obtained from the patient for publication of the
details of her medical case and any accompanying im-

ages.

Conclusion

In conclusion, this case highlights the complexities as-
sociated with diagnosing and managing palatal osteo-
sarcoma. Comprehensive radiographic assessment, cou-
pled with histopathological and immunohistochemical
analyses, is crucial for accurate diagnosis. A multimodal
therapeutic approach, including wide surgical resection
and adjuvant chemotherapy, remains the cornerstone of
effective management. Ongoing research and long-term
follow-up are essential for improving patient outcomes
and advancing our understanding of this rare and ag-
gressive malignancy.
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