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    Case History


    A 63-year-old male presented with complaints of swelling in the left side of the jaw for the past year, with recent decreased visual acuity in the left eye. Local examination revealed a 5 cm mass over the left maxilla involving the alveolus posterior to the upper second molar, hard palate, and soft palate reaching the midline. Medially, the nasal cavity was involved causing nasal alar fullness. No lymph nodes were palpable. Contrast-enhanced computed tomography of the head and neck showed a heterogeneously enhancing soft-tissue lesion with a coarse curvilinear form and some ring and arc calcifications in the left maxillary sinus measuring approximately 5.7 cm × 5.6 cm × 5.8 cm. There was associated erosion of the walls of the left maxillary sinus, with extension of the soft tissue medially into the left anterior and middle ethmoid air cells and nasal cavity. There was intraorbital extraconal extension through the floor of the left orbit. The optic nerve was uninvolved. The posterior wall of the maxillary sinus was involved, with extension of the soft tissue into the retroantral fat space reaching up to the lateral pterygoid muscle and insertional fibers of the temporalis muscle. Both the left medial and lateral pterygoid plates were involved, with the lesion extending into the pterygopalatine fossa. The lesion extended into the nasopharynx on the left side up to the fossa of Rosenmüller. Inferiorly, the lesion involved the hard palate, soft palate, and left upper alveolus with involvement of the left greater and lesser palatine canal and foramen. There was extension along the left upper gingivobuccal sulcus and buccal mucosa. There was no associated adenopathy. Contrast-enhanced magnetic resonance imaging showed a T1 isointense mass with an intermediate-to-high signal on T2-weighted images that showed heterogeneous post-contrast enhancement. Few T1 and T2 hypointense foci were seen within the lesion, which was consistent with calcifications on the computed tomography (CT) image. [Figure - 1] shows the appearance of the mass on CT and magnetic resonance imaging (MRI). CT angiography further confirmed arterial supply from the maxillary branch of the left external carotid artery. Screening of the thorax and upper abdomen suggested a benign hepatic hemangioma, tiny simple cysts in the liver and right kidney, and bone island in the left third rib with no definite distant metastases.
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        	Figure 1: Axial and coronal contrast-enhanced magnetic resonance imaging and computed tomography images of the mass epicentered in left maxillary sinus showing the following characteristics: Hypointense on T1-weighted images (a and b), Intermediate to high signal on T2-weighted images (c and d), Heterogeneous postgadolinium contrast enhancement with non-enhancing necrotic areas (e and f). The computed tomography images show a heterogeneous solid mass with areas of necrosis on the soft-tissue window (g) with stippled and arc like calcifications on the bone window (h and i)
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    What is the diagnosis, and what should be done next? Once you have finalized your answer, read on.


    Differential Diagnosis and Further Management


    Differentials of aggressive, bone eroding, solid maxillofacial tumors with internal calcifications that need to be ruled out in an adult on imaging include osteosarcoma/chondrosarcoma, squamous cell carcinoma (shows dystrophic calcification), metastasis from another primary tumor, and lymphoma (rarely erodes the bone). Histopathological examination of the biopsy from the left maxillary mass showed islands of hyaline cartilage mixed with primitive round cell tumor. Brisk mitosis, including atypical mitoses, was seen. On immunohistochemistry, the round cells were positive for MIC2, focally positive for smooth muscle actin, and negative for cytokeratin 7 (CK7), desmin, and p40. These pathological findings were consistent with mesenchymal chondrosarcoma. Histologically, this neoplasm must be differentiated from similar lesions such as Ewing's sarcoma, primitive neuroectodermal tumors (PNET), and small cell osteosarcoma. The characteristic radiological features, histopathological findings, and the frequency of occurrence of a few differentials of maxillofacial neoplasms are presented in [Table - 1]. Neoadjuvant chemotherapy with doxorubicin and ifosfamide, followed by left total maxillectomy and reconstruction by free flap, was considered the optimal management plan by the multidisciplinary disease management group.
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        	Table 1: Radiological and histological differential diagnosis of maxillofacial neoplasms
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    Final Diagnosis


    Mesenchymal chondrosarcoma of the left maxilla.


    Discussion


    According to the World Health Organization (WHO) classification, mesenchymal chondrosarcoma is a rare subtype accounting for around 1% of all chondrosarcomas.[bookmark: ft1][1],[bookmark: ft2][2] Lichtenstein and Bernstein first described this entity in 1959.[bookmark: ft3][3] Mesenchymal chondrosarcoma usually affects a younger patient population as opposed to conventional chondrosarcoma. However, our patient was relatively older. Moreover, it shows no predilection for a particular sex. According to the grading systems of the French Federation of Cancer Centers Sarcoma Group, the National Cancer Institute, and the WHO classification, mesenchymal chondrosarcoma is a high-grade tumor.[bookmark: ft4][4] The majority of these tumors develop in the axial skeleton. Their occurrence in the head-and-neck region is very rare, and they account for 0.1% of all head-and-neck tumors.[bookmark: ft5][5] They have a predilection for the maxillofacial skeleton, with the anterior maxillary alveolus being the most common site of occurrence.[bookmark: ft2][2],[bookmark: ft4][4],[bookmark: ft6][6] The commonly reported symptoms include swelling, mass formation, and nasal obstruction. There is also a high proportion of extraskeletal primary tumors, which are not observed in other subtypes of chondrosarcoma. Dantonello et al. reported 15 cases of histopathologically proven mesenchymal chondrosarcoma, of which 11 were extraosseous. The extraskeletal sites reported in his study include the orbit, kidney, thigh, and paravertebral/intraspinal locations.[bookmark: ft7][7]


    On CT imaging, mesenchymal chondrosarcoma shows a well-circumscribed mass with stippled/rim calcifications. On MRI, the non-calcified areas demonstrate isointense-to-hypointense signal intensity on T1-weighted images and are hyperintense on T2-weighted images. The tumor also shows heterogeneous contrast enhancement. The findings include calcification, hypervascularity, lobulation, and bone destruction.[bookmark: ft2][2],[bookmark: ft8][8] However, there are no classical radiographic features. Tumors occurring in the axial skeleton are usually large, while those in the head-and neck-region are relatively small.[bookmark: ft2][2] The cut surface shows blue-gray fragments, with focal hemorrhagic areas. Thus, histopathological examination is essential to ascertain the diagnosis of mesenchymal chondrosarcoma. Microscopically, a biphasic pattern of well-differentiated chondroid elements, with an abrupt boundary from undifferentiated small round cells, is pathognomonic of the neoplasm. Areas of focal myxoid degeneration and hemorrhagic necrosis may be observed. A common histological finding is hemangiopericytoma-like growth pattern of the tumor cells around vessels. Immunohistochemically, the small round cells express CD99, while the chondroid areas express the S100 protein. Transition between the two patterns may be abrupt and may lead to an erroneous diagnosis if only a limited region is sampled. A clinical series reported that only 38% of cases could be diagnosed accurately on initial analysis.[bookmark: ft5][5] The histological differentials include a small, blue, round cell neoplasm such as Ewing's sarcoma, PNET, embryonal rhabdomyosarcoma, lymphoma, and small cell osteosarcoma.[bookmark: ft2][2],[bookmark: ft5][5],[bookmark: ft9][9] The identification of biphasic patterns, i.e., the presence of both a well-differentiated chondroid matrix and undifferentiated mesenchymal cells, is essential for an accurate diagnosis.


    Diagnosing bone and soft-tissue tumors is challenging primarily because they are rare entities and also because there are many different subtypes with considerable morphological heterogeneity. Considering that most of these tumors harbor recurrent genetic alterations, the use of supplementary molecular examinations becomes significant. Further understanding of the etiopathogenesis of these tumors can be facilitated by next-generation sequencing (NGS), which allows for a more detailed genetic classification and identification of novel molecular alterations.[bookmark: ft10][10] The dedifferentiated chondrosarcomas, classified as grade IV tumors, comprise 10% of all chondrosarcomas.[bookmark: ft11][11] These dedifferentiated chondrosarcomas along with mesenchymal chondrosarcoma are high-grade neoplasms with a worse prognosis. NGS can be used in the diagnosis of high-grade chondrosarcomas using the dedifferentiated component (which shows excessive morphological heterogeneity) of the biopsied material for the detection of isocitrate dehydrogenase 1 (IDH1)/IDH2 mutations. In addition, IDH mutational study can be useful in distinguishing chondrosarcoma from chondroblastic osteosarcoma, since the latter does not harbor mutations in IDH1/IDH2.[bookmark: ft10][10]


    The primary treatment modality for mesenchymal chondrosarcoma is radical surgery with wide safe margins. The overall role of multimodality treatment with radiation and/or systemic chemotherapy remains uncertain.[bookmark: ft2][2],[bookmark: ft7][7],[bookmark: ft12][12] Both local and distant recurrences have been reported in mesenchymal chondrosarcoma.[bookmark: ft2][2],[bookmark: ft12][12] The prognosis of the mesenchymal sub-type is markedly worse than that of conventional primary chondrosarcomas, with a 10-year survival rate of 20%–30%.[bookmark: ft2][2],[bookmark: ft12][12] A few series have reported a better prognosis than other historical studies reporting on tumors located in the sinonasal tract and jaws.[bookmark: ft6][6],[bookmark: ft5][5],[bookmark: ft13][13] This could be attributed to more favorable tumor characteristics (e.g., smaller tumors). Wide local excision to achieve a wide surgical margin is commonly regarded as the gold standard in the treatment of mesenchymal chondrosarcoma. However, there is little evidence to demonstrate the effect of margin, perhaps due to the rarity of mesenchymal chondrosarcoma.[bookmark: ft7][7],[bookmark: ft14][14] Very limited efficacy of conventional chemotherapy has been observed in patients with advanced chondrosarcoma. Italiano et al. in a multi-institutional, retrospective study on 180 patients with advanced chondrosarcomas reported greater benefits in the mesenchymal and dedifferentiated subtypes.[bookmark: ft15][15] Tumors with a high percentage of small cells and limited cartilage content are most sensitive to chemotherapy and radiotherapy. Previous studies have shown improved disease-free survival with the addition of chemotherapy.[bookmark: ft16][16] Mesenchymal chondrosarcoma has also been shown to respond to doxorubicin-based combination chemotherapy. Patients with advanced mesenchymal chondrosarcoma should therefore be considered for adjuvant or palliative chemotherapy.[bookmark: ft17][17]


    Conclusion


    Mesenchymal chondrosarcoma is a rare, high-grade histological subtype of chondrosarcoma. There are no classical radiographic features, and the histopathological diagnosis is challenging. Therefore, it is crucial to obtain more information about the clinical behavior, pathogenesis, cytogenetics, and treatment of this rare neoplasm from more case series and prospective studies. Clinicians and pathologists should consider this rare entity in the differential diagnosis of maxillofacial neoplasms to prevent misdiagnosis and delayed intervention.
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  Figure 1: Axial and coronal contrast-enhanced magnetic resonance imaging and computed tomography images of the mass epicentered in left maxillary sinus showing the following characteristics: Hypointense on T1-weighted images (a and b), Intermediate to high signal on T2-weighted images (c and d), Heterogeneous postgadolinium contrast enhancement with non-enhancing necrotic areas (e and f). The computed tomography images show a heterogeneous solid mass with areas of necrosis on the soft-tissue window (g) with stippled and arc like calcifications on the bone window (h and i)
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  Table 1: Radiological and histological differential diagnosis of maxillofacial neoplasms
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Differential diagnoses

Location and demographics

logical features

Histological features

Mesenchymal
chondrosarcoma

Ewing's sarcoma/PNET

Small cell osteosarcoma

Lymphoma

Squamous cell
carcinoma

Embryonal
thabdomyosarcoma

Metastases

PNET: Primitive neuroectodermal tumors, RMS: Rhabdomyosarcoma, ERMS: Embryonal RMS, ARMS

Rarely found in the head-and-neck region
and accounts for 0.1% of head-and-neck
neoplasia

Facial skeleton involvement is quite
rare (0.74% incidence). Mandible is the
most commonly affected facial bone. Jaw
involvement may be due to metastases
from another skeletal site. Extraskeletal
varisty may be seen in the older age group
Osteosarcomas affecting the jaw bones
constitute about 6% of the total cases.
Small cell osteosarcoma of the jaw bones is
extremely rare

Lymphomas account for 5% of head-
and-neck malignancies. Maxillry sinus
lymphoma s usually Non-Hodgkin's
lymphoma, whether primary or secondary.
Non-Hodgkin's Iymphoma is the most
common malignant non-epithelial tumor of
this region, although it s rare

Squamous cell carcinoma accounts for
more than half of all sinonasal malignant
tumors. Maxillary sinus is the most
frequently affected site

Predilection for the head-and-neck region
and tumors in this location account for 40%
of all childhood RMS cases. Mean age at
diagnosis is 5-6 years

Jaw is an uncommon site. Metastases
may account for 1% of all jaw
malignancies. Metastasis to the
mandible is four times more common
than to the maxilla. Most common
sites of origin in women are breast and
thyroid, and lungs, prostate, and liver
in males

Aggressive appearing mass with
inhomogeneous post contrast enhancement.
Findings include calcifications, necrosis.
hypervascularity, and bone destruction. Ring
and arc calcification may be seen

May show “sun-ray” or “onion-skin” type of
periosteal reaction. Calcification is seen in
25%30% of cases

Purely Iytic or may be mixed lytic-blastic.
Destruction of the cortex with elevation

of the periosteum (Codman'’s trangle).
periosteal new bone formation and soft
tissue

Usually, it is a homogensously enhancing
mass. May show massive infitration into
other sinonasal cavities without aggressive
bone destruction. Bony resorption or
remodeling may be accompanied by bone
sclerasis. Assaciated bulky adenopathy may
be present

Characterized by aggressive bony destruction
of the adjacent sinus walls. Intratumoral
necrosis is a characteristic finding. Shows
‘moderate contrast enhancement. Propensity
for intracranial extension through skull base
foramina

Demonstrate isointensity on T1, high signal
on T2 and marked contrast enhancement.
Intratumoral hemorrhage s an atypical
feature. Diffusion restriction +/-

Most are seen as radiolucencies with
poorly defined margins (86%): those from
the prostate are either wholly radiopaque
or mixed radiolucent- radiopaque lesions

Biphasic pattern of wel-differentiated
chondroid elements, with an abrupt
boundary from undifferentiated small
round cells, is pathognomonic of the
neoplasm. Tumor cells around vessels
with a hemangiopericytomaike
growth pattern are common
Composed of small round cells with
oval or round nuclei and scarce clear
cytoplasm, arranged in sheets

Presence of calcified matrix in the
tumor is an important clue to the
diagnosis of small cell osteosarcoma

Non-Hodgkin's Iymphoma shows
two basic morphological types.
follcular and diffuse. Cells show
scanty cytoplasm and an irregular
cleaved or indented nucleus along
with coarse and condensed chromatin.
Hodgkin's Iymphoma is composed

of Reed-Sternberg cells, along with
histiocytic or lymphocytic derivatives
in varying degrees of diferentiation
Islands of neoplastic squamous
epithelium with keratinization and
central necrosis of the tumor nests

Major histological subtypes of
RMS include ERMS, ARMS,

PRMS, and spinde cell/sclerosing
thabdomyosarcoma. ARMS occurs
more frequently in adolescents and
exhibits more aggressive biological
behavior. Composed of primitive
mesenchymal cells that show

variable degrees of skeletal muscle
differentiation. Without myogenic
diferentiation (MyaD1 or myogenin), it
is very difficult o diagnose ERMS
Depends on the site of the primary
malignancy

Iveolar RMS, PRMS: Pleomorphic RMS
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