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Background

Abstract

Background: Mesenchymal chondrosarcoma is a rare, high-
grade malignancy of bone or soft tissue with a unique biphasic his-
tology and worse prognosis. It rarely occurs in the spinal region.

Clinical Case: We present the case of a 21-year-old woman
who became pregnant and began with feeling of heavy legs and
decreased strength. who progressively over a week was unable to
walk, was scheduled for cesarean section and the patient showed
complete loss of sensation, and urinary incontinence. Spinal TAC
and PET showed a destructive tumor in T11-L1. She underwent
laminectomy and a biphasic lesion was identified, that forming by
a component of small round, blue cells, hyper vascularized with
nests of cartilage interspersed between these cells. By immunohis-
tochemistry it was positive for CD99, vimentin, focally for-s1-00 and
IDH1 in the round cells and in the periphery of the cartilaginous
areas. Weak synaptophysin immunoexpression and higher Ki67 and
p53 li. Among the differential diagnoses were Edwing sarcoma, me-
dulloblastoma, and small cell osteosarcoma.

Discussion: The origin of this tumor and especially the biphasic
component are discussed. That could correspond to a tumor of im-
mature cells of the stem cell type with different chondromatous
maturation processes.

Keywords: Mesenchymal chondrosarcoma; Spinal chondrosar-
coma; Spinal tumors; Immunohistochemistry; Positron Emission
Tomography (PET).
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Chondrosarcoma (CS) is a malignant cartilaginous tumor that
can be histologically categorized into 3 types: mesenchymal,
classic, and myxoid [1]. In conclusion, the 2020 World Health
Organization (WHO) classification classifies chondrosarcomas
into eight subtypes: central conventional (grade 1 vs. 2-3),
secondary peripheral (grade 1 vs. 2-3), periosteal, dedifferenti-
ated, mesenchymal, and clear cell [2]. Intracranial MSCs can be
characterized into 3 grades: Grade 1 (well differentiated), Grade
2 (moderately differentiated), and Grade 3 (poorly differenti-
ated). Several subtypes exist that fluctuate in MCS [1-4], it is
a rare soft tissue tumor arising from soft tissues, further most
commonly originating in the bone, in extraskeletal sites has also
been presented [2,3,5].

MCS is a well-defined tumor entity first described in 1959 by
Lichtenstein and Bernstein [6] and Dahlin and Henderson [7]; in
1962 described 9 cases from the files of the Mayo Clinic.

MCS occurring principally of the lower extremities, meninges,
and orbits, has a slight predominance in females with a general
poor prognosis, and affects all ages, with greater frequency in
the second decade of life [3], and has a variable clinical course
with frequent recurrences and occasional distant osseous and
visceral metastatic spread [1]. MCS is a rare malignant variant
of chondrosarcoma whose incidence accounts for 0.2—0.7% of
all malignant bone tumors or 3-10% of CS [3,4]. They are usu-
ally bone tumors but can be detected in the extra-skeletal sites.
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Extra-skeletal MCSs most often involve the brain and meninges,
occasionally the intraspinal region [1]. Young adults are more
susceptible to developing Extraskeletal Mesenchymal Chondro-
sarcoma (EMCS), MCS is generally grossly lobulated, firm, with
ossified or cartilaginous elements, and often hypervascularity.
MCS is morphologically categorized by a biphasic pattern of
small round cells and islands of well-differentiated hyaline carti-
lage and composed of an admixture of undifferentiated mesen-
chymal cell cartilage [2-4].

Histopathological shows that the tumor is composed of
spindle and round cells with a high nucleocytoplasmic ratio ac-
companied by scattered eosinophilic chondroid matrix or nest
of cartilage [1-4].

MCS molecular features are similar to is a totally different
pathological than the conventional Chondrosarcoma, this entity
exhibiting complex cytogenetic alterations. HEY1-NCOA2 (8;8)
(g21; q13) fusion is most described in MCS [4]. Other genes im-
plicated have been IRF2BP2 gene and the transcription factor
CDX1 gene [5].

The aim of this case reports a rare case of Mesenchymal
chondrosarcoma origin in thoracic spinal cord in a 38 years old-
man with weak IDH1 immunoexpression.

Clinical Case

We present the case of a 21-year-old woman who became
pregnant and began with heavy legs and decreased strength,
which progressively, over a week, was unable to walk. She was
scheduled for cesarean section and the patient showed with
hypoesthesia in the legs, complete loss of sensation and com-
plete inability to walk and without strength with urinary incon-
tinence. Acute myelitis was diagnosed, to the admission to our
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Figure 1: (a) Sagittal TAC Imaging showed a lesion in T11-12, (b) Ax-
ial TAC Imaging showed the spinal lesion. (c, d) PET-CT FDG, sagittal,
and axial Which showed: Ovoid, hyperdense lesion, with heteroge-
neous density at the expense of some calcifications, dependent on
the T12 nerve root, (d) protruding through the foramen at this level
with approximate measurements of 20x15x20 mm which contacts
the dura mater, reaching the adjacent paravertebral region, with an
increase in SUVmax metabolism of 7.2.

{ g 2 £ ot il <N -\

Figure 2: Histological features photographs (a), showed a tumo
formed by small, round, blue, and hyperchromatic cells with a
densely vascularized and hemorrhagic background is observed in-
terspersed with nests of mature cartilage in (b) and c), hyalinized
stroma around the nest of cartilage in (d)(H&Ex200), necrosis (e),
dystrophic classifications and bone metaplasia were observed (f).
Cellular atypia was observed in round cells (g) and in eosinophilic
chondroid matrix (h)(H&Ex400). PAS staining, the eosinophilic
chondroid matrix is evident in pink stain (i) (PAS x200), and the re-
ticular fibers stain showed a fibrous stroma (RS x400).
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Figure 3 Immunoh|stochem|ca| staln (a) and (b) Showed the neo—
plastic cells cytoplasmically positive in a few cells for s-100 and in
the peripheral region of the eosinophilic chondroid matrix. Tumor
cells were also positive for synaptophysin in (c), osteonectin (d),
vimentin (e), and IDH1 (f). Ki67 was intensely positive immunore-
action in (g), and CD34 was strongly positive in the blood vessel
wall and tumor in (h) (original magnifications x400). The blue ar-
rows showed positive immunoexpression in the peripheral region
of the eosinophilic chondroid matrix.

institution. The cerebrospinal fluid showed pleocytosis, and
an MRI and PET analysis showed a lesion at T11-L1 (Figure 1).
Positron Emission Tomography (PET) with Fluoro desoxiglucose
18FDG (10 Mci) whole body and brain scan were performed a
(Figure 4) at 60 minutes post radiotracer administration, the
scan was obtained on the ™ Biograph 64 mCT (Siemens Health-
care Molecular Imaging) hybrid device [12]. The images were
reconstructed using the iterative method UltraHD PET (Siemens
™), obtaining a clinical spatial resolution of 4 mm. The imag-
es were visualized in a multimodal medical-grade workstation
equipped with SYNGO software (Siemens ™) and qualitatively
analyzed by two nuclear medicine physicians. Which showed:
Ovoid, hyperdense lesion, with heterogeneous density at the
expense of some calcifications, dependent on the T12 nerve
root, protruding through the foramen at this level with approxi-
mate measurements of 20x15x20 mm which contacts the dura
mater, reaching the adjacent paravertebral region, with an in-
crease in SUVmax metabolism of 7.2. There were no other rel-
evant morphological findings in the oncological clinical context.

Patients was undergoing laminectomy. Tumor corresponding
an ovoid lesion was received that measured 25x20mm. It was
reddish with a soft surface; the cut showed numerous dilated
blood vessels with a hemorrhagic appearance.

Histologically, a neoplasm formed by small, round, blue, and
hyperchromatic cells with a densely vascularized and hemor-
rhagic background is observed (Figure 2a), interspersed with
nests of mature cartilage or Eosinophilic Chondroid Matrix
(ECM) (Figure 2b and 2c), hyalinized stroma (Figure 2d), also
foci of necrosis (Figure 2e), dystrophic classifications (Figure
2f) and bone metaplasia were observed (Figure 2g). Cellular
atypia was observed in rounds cells as well as in eosinophilic
chondroid matrix (Figure 2f). Cellular atypia and mitosis figures
were observed in round neoplastic cells (Figure 2g) and in the
cartilage cells (Figure 2h). PAS staining, the ECM seen in pink
were evident (Fig 2i), and reticular fibers stain showed a fibrous
stroma (Figure 2j)

Immunohistochemical staining was performed, with the
neoplastic cells being slightly cytoplasmically positive for s-100
(Figure 3a), synaptophysin (Figure 3b), osteoponin, osteocon-
nectin (Figure 3c), vimentin (Figure 3d), and CD99 and ureweak
immunoreaction to IDH1 (Figure 3f. The mib-1(ki67) index was
50% and was intensely positive for p53 (Figure 3g), CD34 were
strongly positive in the blood vessel wall and tumor (Figure 3h).
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Tumor cells were negative for EMA, GFAP, CK8 EMA, chromo-
granin, myogenin, and myoD1, CD45, desmin, Nestin, CD45 and
ENE, chromogranin, CK8, INI1 and Stat6 were negative, based
on the histological appearance and immunohistochemistry re-
sults, it was diagnosed as spinal mesenchymal chondrosarcoma.

Discussion

MCS is a rare bone tumor, especially intramodular location.
Since in 2019 they had been reported in the medical literature
clinical information for 18 patients with primary intradural MCS

[8].

MRI remains the preferred imaging modality for intraspinal
tumors, but there is no pathognomonic description for extra-
osseous MCS. However, extra-osseous MCS typically present
isointense signals with respect to the normal spinal cord on T1-
weighted images while T2-weighted images show a high inten-
sity or isointensity [9].

The MRI imaging of chondrosarcomas vary meaningfully
depending upon the histologic grade. The spectrum of find-
ings starts with lysis, which is difficult to discriminate between
enchondromas and chondrosarcomas [3]. High-grade tumors
are demonstrated radiographically with moth-eaten destruc-
tion and intermittent periosteal reaction. Higher differentiation
is related to the presence of a “rings and arcs” pattern of cal-
cification into the tumor matrix [4]. The differential diagnosis
depending on the presence of calcifications and nonetheless,
is believed to be not significantly related to the histologic find-
ings and prognosis [9]. Some variant subtypes of CS are recog-
nized, which are extremely rare, especially when originating in
the spine [9].

The literature has reported the ability of 18FFDG PET-CT
avidity to make a distinction (diagnosis, therapeutic strategy, in-
vasive procedures, and percutaneous biopsy) between benign
cartilaginous lesions and high chondrosarcoma [10]. The overall
18FFDG PET/CT has a higher accuracy to differentiate between
them. Some authors proposed a cutoff value of SUVmax 2.6 and
2.0. (In a meta-analysis was reported the relatively accurate di-
agnostic efficacy of 18F-FDG PET (sensitivity = 0.84; specificity
=0.82) and PET/CT (sensitivity = 0.94; specificity = 0.89) for the
diagnosis of chondrosarcoma [10]. SUVmax values have been
observed to be increased with the tumor grade [10]. In our
case, the SUV max of the lesion was 7.2. Intraoperatively and ra-
diologically, MCs can be misdiagnosed as atypical meningioma,
malignant meningiomas, hemangiopericytoma, schwannomas,
metastasis, gliomas, or oligodendroglioma [1,5].

MCS is a high-grade malignant tumor with a robust propen-
sity for locally recurrent or distant metastasized. The prognosis
of MCS is bad and very variable; it varies depending on the loca-
tion of the tumor and tumor size. They have high morbidity and
mortality rates [1,5,7], and about their malignancy and progres-
siveness, MCs are considered as a distinct entity that is entirely
different from the classical chondrosarcomas [7].

Histologically, most MCSs exhibit a biphasic pattern of is-
lands of cartilage and areas of neoplastic, small, round, and
blue cell components [5]. The precise histogenesis of intradural
chondrosarcomas is still questionable. A likely hypothesis states
that chondrosarcomas originate from primitive multipotential
mesenchymal cells. Lesions can contain bone or cartilage ma-
trix as an incidental, often metaplastic phenomenon or diag-
nostic feature. Associating imaging findings with pathology is
required to confirm that a tumor-creating bone or cartilage, in

detail, invents occurring from soft tissue rather than from the
skeleton. Unlike matrices existing in bone tumors where they
likely divulge the respective cells of origin (i.e., osteoblastic or
chondroblasts precursors), those could be present in soft tis-
sue tumors more often mean a metaplastic phenomenon and
reproduce the diversity of differentiation. These tumors can
present. These tumor types include the ossifying fibromyxoid
tumor, phosphaturic mesenchymal tumor, synovial enchondro-
matosis, soft tissue chondroma, calcifying aponeurotic fibroma,
giant cell tumor of soft tissue, myositis ossificans, and related
diseases, mesenchymal chondrosarcoma, and extraskeletal os-
teosarcoma [11]. MCS has histological features distinguishing
biphasic histology comprising the tumor is forming by round
blue or spindled cells arranged in small clusters or around blood
vessels in a hemangiopericytomatous pattern and the differen-
tiated cartilage [5].

Sheets of primitive mesenchymal cells with scattered islands
of well-differentiated hyaline cartilage or eosinophilic chon-
droid matrix. The cartilaginous foci are usually well circum-
scribed with a well-defined interface with undifferentiated cells,
or can rarely have poorly defined borders that gradually merge
with the undifferentiated tumor cells, also, foci of osteoid for-
mation and calcification can be seen [5]. Our case showed small
round cells with clear-appearing cells, a dense solid pattern
alternating with areas of hemangiopericytomatous or hyper-
vascular appearance with sinusoidal-looking vessels [5]. These
small, round, and blue cells showed more undifferentiated or
smaller hyperchromatic areas; we observed nests of cartilage
that he also knows what their name is eosinophilic chondroid
matrix in different stages of differentiation as well as foci of cal-
cification and a discrete material between the vessels that we
suggest chondroid material, also nodes of collagenization were
observed [5]. By immunohistochemistry, these tumor cells usu-
ally express s100 protein, vimentin; CD99, synaptophysin, and
Bcl2 [1,2]. In our case, immature small cells were negative for
all markers, focally or weak immunoexpression for s-100. While
the peripheral areas of the cartilage samples or eosinophilic
chondroid matrix were focally positive, immunoreaction for
S-100, osteonectin, and osteopontin, and CD34 was positive in
the blood vessels. Ki67 and p53 were strong expression. The
PAS stain showed strong pink stain in ECM and with the RF stain
observed dense fibrillar and collagenized areas. The diagnosis
of small round cell tumors always has been extremely difficult,
and our current classification systems continue to evolve. The
histological differential diagnosis for MCS includes synovial sar-
coma, malignant solitary fibrous tumor, Ewing sarcoma, and
other small, round blue cell tumors, like as, However, they also
may include other tumors such as desmoplastic small round cell
tumor, and small cell osteosarcoma, synovial sarcoma, or small
cell osteosarcoma particularly in small biopsy specimens [12].

Among the differential diagnoses that we must make is with
small, blue and round cell tumors of childhood with: lympho-
ma (CD45+), Edwing sarcoma (granular intracytoplasmic PAS,
EWSR1/FUS and ETS family of transcription factors gene fusion),
PNET (synaptophysin (+), medulloblastoma (synaptophysin and
ENE+). Although the cells were s-100+ the staining is weak and
focal in isolated cells. Staining for osteoponin, osteonectin and
vimentin were positive in the cytoplasm of the neoplastic cells
and were also found in the cartilage nests in both the central
and lateral portions. peripheral of the cartilage nests or ECM
and in dystrophic calcifications with bone metaplasia. These
tumors are malignant with uncertain clinical behavior, so we
observed intensely positive ki67 and p53 indexes [13]. Similar
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to other chondrosarcomas, the cartilaginous component is usu-
ally strongly positive immunoexpression for S100 protein. Occa-
sionally Positive in a cartilaginous component. While, the undif-
ferentiated cells show scant patchy positivity for S100 protein
and Sox9 [12]. Furthermore, cytokeratin, Epithelial Membrane
Antigen (EMA), and muscle markers are regularly negative im-
munoexpression in CS. And in MCS [13,14]. Nonetheless, rare
published cases showing dispersed and focal tumor cells posi-
tive reaction to desmin, myogenin, and myoD1, those results
are described as rhabdomyosarcomata’s differentiation [15,
16]. However, IDH1 and IDH2 mutations have not been distin-
guished in MCS [17]. Usually is positive in CS However, in our
case there was a weak expression of IDH1 in some cells. The
transcription factor Sox9 has been demonstrated to be a master
regulator of the differentiation of mesenchymal cells into chon-
drocytes [16]. Fanburg-Smith et al. [18] suggested that this type
of small-cell tumor results from primitive chondroprogenitor
cells from other primitive small-cell malignancies. Therefore,
has phenotypic features corresponding to the early condensa-
tional phase of cartilaginous differentiation. More significant,
Sox9 could be as a useful instrument in the differentiation of
small, round and blue cell malignancies [15,16].

Sox9 is a regulator of chondrogenesis, beta-catenin is in-
volved in bone formation, believed to inhibit chondrogenesis
in a Sox9-dependent manner, and osteocalcin is an important
marker for osteoblastic phenotype [18]. The protein Sox9 can
serve as a discriminative marker to differentiate MCS from other
small blue round cell tumors. Fanburg-Smith et al. [18] suggest
that this component of mesenchymal chondrosarcoma may be
a differentiated (benign or metaplastic) element of a malignant
metastasizing tumor. This hyaline cartilage is morphologically
different from classical chondrosarcoma's cartilage and small-
cell osteosarcoma [18].

In another hang, in our case, desmin, myogenin, myoD1,
CD45, synaptophysin, chromogranin, CK8, and Stat6 were nega-
tive, so we ruled out medulloblastoma, Ewing sarcoma, Ewing-
like sarcomas, metastasis, rhabdomyosarcoma, solitary fibrous
tumor, lymphoma, etc. [4,5]. Considering them as differential
diagnoses due to having small undifferentiated cells. The cru-
cial histopathologic assessment plays a key in guiding appropri-
ate management strategies and enhancing patient outcomes.
Conclusion: In the present work, we presented a rare case of
mesenchymal sarcoma or wrongly called mesenchymal chon-
drosarcoma, in a young female. Histologically, it drew attention
that this tumor presented a hemangioblastomatous pattern,
with discrete osteoid formation, cartilage nests or eosinophilic
chondroid matrix in different stages of maturation, or differen-
tiation and fibrotic stroma is also seen.
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