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Abstract

BACKGROUND

Primary intracranial extraskeletal myxoid chondrosarcoma (EMC) is an extremely
rare low- to intermediate-grade malignant soft tissue sarcoma, and only 15 cases
have been reported in the literature. Due to its rarity, clinical data and research on
this tumor type are extremely limited, the pathogenesis and histological origin are
still unclear, and the diagnostic and standard clinical treatment strategies for
intracranial EMC remain controversial and undefined.

CASE SUMMARY

We reported a case of a 52-year-old male who was admitted to the hospital with
headache and dizziness for 1 mo, and his health status deteriorated during the last
week. CT of the head showed a well-defined low-density lesion situated in the left
cavernous sinus. Brain magnetic resonance imaging (MRI) showed a 3.4 cm x 3.0
cm sized, well-defined, round-shaped and heterogeneously enhanced lesion
located in the left cavernous sinus. The entire lesion was removed via suprat-
entorial craniotomy and microsurgery. Postoperative pathological diagnosis
indicated primary intracranial EMC. Subsequently, the patient underwent 45
Gy/15 F stereotactic radiotherapy after discharge. At present, it is 12 mo after
surgery, with regular postoperative follow-up and regular MRI examinations, that
there are no clinical symptoms and radiographic evidence indicating the
recurrence of the tumor, and the patient has returned to normal life.

CONCLUSION

Currently, the most beneficial treatment for primary intracranial EMC is gross
total resection combined with postoperative radiotherapy. Long-term follow-up is
also necessary for patients.
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Core Tip: Primary intracranial extraskeletal myxoid chondrosarcoma (EMC) is an extremely rare
intracranial neoplasm, and only 15 cases have been reported in the literature. We report herein an
extremely rare case, which is also the first case of primary EMC occurring in the cavernous sinus. Primary
intracranial EMC is indolent in growth yet has a high recurrence rate after total resection. In these cases,
we observed the importance of postoperative radiotherapy that can improve the outcome of patients with
primary intracranial EMC. Surgical total resection combined with postoperative radiotherapy can prolong
progression-free survival and decrease the recurrence rate. Meanwhile, long-term follow-up is also
necessary for patients after surgery. In addition, primary intracranial EMC should also be considered when
diagnosing and distinguishing a lesion in the cavernous sinus.

Citation: Zhu ZY, Wang YB, Li HY, Wu XM. Primary intracranial extraskeletal myxoid chondrosarcoma: A case
report and review of literature. World J Clin Cases 2022; 10(13): 4301-4313

URL: https://www.wjgnet.com/2307-8960/full/v10/i13/4301.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.113.4301

INTRODUCTION

Extraskeletal myxoid chondrosarcoma (EMC) is an ultrarare type of low- to intermediate-grade
malignant soft tissue tumor (STS) comprising small round monomorphic cells and has a low incidence
— less than 1/1000000 people are diagnosed annually[1]. It mainly occurs in deep soft tissues of the
proximal lower extremities and limb girdles, especially in the thigh and popliteal fossa[1,2]. Minor cases
have been found in the distal extremities, thorax, enterocoelia, trunk, head and neck region, retroperi-
toneum and paraspinal soft tissue, and even in bone[3-5]. Primary intracranial EMC is extremely rare,
with only 15 cases reported in the literature. While EMC is considered to be a low-grade malignant
neoplasm with a prolonged clinical course and indolent growth pattern, long-term follow-up
demonstrated high local recurrence and metastasis rates after surgery (35%-50% and 25%-50%,
respectively)[1]. Herein, we present a case of primary intracranial EMC located in the left cavernous
sinus of a 52-year-old male diagnosed through histopathological and immunohistochemical
examination. To the best of our knowledge, this is the first case of primary intracranial EMC arising in
the cavernous sinus. Furthermore, we collected information on the existing 15 cases and the present
case, summarized the radiographic, histopathological and clinical features of this extraordinarily rare
tumor, and reviewed and discussed current research on the histological origin, genetic mutations,
diagnosis, treatment strategies and prognosis of primary intracranial EMC to provide greater clinical
understanding of this disease.

CASE PRESENTATION

Chief complaints
A 52-year-old male patient was admitted to our department with complaints of a moderate intermittent
headache and dizziness for more than 1 mo.

History of present illness

The patient’s symptoms started from more than 1 mo with a moderate intermitted headache and
dizziness, and his health status deteriorated during the last 7 d. There was no obvious nausea, vomiting,
blurred vision or disturbance of consciousness.

History of past illness
The patient had a normal and healthy condition in the past; no past history of chronic heart, liver,
kidney, lung diseases or infectious diseases; and no past history of head trauma or surgery.

Personal and family history
The patient had a past history of smoking and alcohol consumption for more than 30 years, had already
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quit smoking for 5 years and had quit drinking for 1 year. There was no special family history.

Physical examination
During the neurological examination, we found that the patient had mild abducent paralysis on his left
eyeball with limited eye movement. No abnormities were found in other physical exams.

Laboratory examinations
No abnormities were found in the laboratory examinations.

Imaging examinations

A plain computed tomography (CT) scan of the head revealed a homogeneous low-density and round
shape-occupying lesion in his left cavernous sinus. No hemorrhage, calcification or bone destructive
lesions were noted on CT (Figure 1A). The magnetic resonance imaging (MRI) scan of the head revealed
a 3.4 x 3.0 cm sized, well-defined mass with an irregularly round shape located in the left cavernous
sinus and simultaneously involving the sellar region and right cavernous sinus. The tumor was
homogeneously hypointense on T1-weighted imaging (T1WI) and heterogeneously hyperintense on T2-
weighted imaging (T2WI) with septal or stripe-like iso-hypointensity in the central area and significant
hyperintensity in the paracentral area (Figure 1B and C). A gadolinium injection-enhanced MRI scan of
the head also revealed a well-defined and heterogeneous well-enhanced tumor with an irregular round
shape that was mainly located in the left cavernous sinus and involved the sellar area and right
cavernous sinus. In addition, the tumor was not or slightly enhanced in the central part but was
significantly enhanced in the remaining part (Figure 1D-F). No abnormities were found in plain chest
and abdominal CT scans.

FINAL DIAGNOSIS

According to the features of CT and MRI scans of the head described above, the preoperative diagnosis
was cavernous sinus hemangioma or meningioma; however, the nature and diagnosis of the lesion is
hard to determine.

TREATMENT

The patient underwent surgery, and the tumor was totally removed from his left cavernous sinus
through a supratentorial pterion approach craniotomy and microsurgery. After the surface dura mater
of the left cavernous sinus was dissected, we observed that the mass was wrapped by gray-white
capsula that adhered tightly to the adjacent dura mater (Figure 2A). The tumor was gray-red in color,
with a soft gelatinous texture and moderate vascularity. Notably, it contained abundant glutinous
matter. Intratumor gray-white fibrous structures were also observed (Figure 2B). The tumor was grossly
totally resected, yet persistent abducent paralysis existed in the patient's left eyes accompanied by
diplopia and blurred vision after surgery. The patient had an uneventful recovery after surgery and was
discharged 10 days later; shortly thereafter, he was transferred to the oncology department for
45Gy/15F X-ray radiotherapy. The postoperative management conformed to the multidisciplinary
treatment (MDT) modality and was made by our surgeons, pathologists, radiologists and oncologists
after evaluating and discussing the results of the postoperative pathological exam, the patient’s brain
MRI, which was performed before discharge, and the general condition of the patient.

OUTCOME AND FOLLOW-UP

The tumor tissue was fixed in 10% formalin for histological examination. Inmunohistochemical analysis
was also undertaken and indicated that the tumor was positive for Vimentin, S-100 protein, and
lysozyme and negative for epithelial membrane antigen (EMA), CK-pan, CK-7, CK-5, CK-19, and CK-20;
the Ki-67 index was less than 1% (Figure 3A-F). According to the results of the histological and immuno-
histochemical analyses, the Director of Pathology Department of The First Hospital affiliated with Jilin
University and her colleagues discussed the pathological features of this lesion and finally diagnosed it
as primary intracranial EMC. We performed regular follow-up by phone call contact and informed
patients to have regular MRI exams every 3-6 mo after surgery. To date, no radiographic evidence or
clinical symptoms have indicated tumor recurrence or metastasis (Figure 1G-I). Meanwhile, the diplopia
and blurred vision caused by abducent paralysis in the left eye of the patient showed good
improvement. The recovery of this patient 12 mo after the operation was smooth, and the patient
returned to his normal life. Regular follow-up will be continued.
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Figure 1 Preoperative and Postoperative follow-up imaging examination results. A: Computed tomography scan of the patient's head at admission.
B-F: Preoperative brain magnetic resonance imaging (MRI), B: axial view of T2-weighted image; C: axial view of T1-weighted image. D-F: Axial, sagittal and coronal
view of gadolinium-injected enhancement MRI scan. G-I: Axial, sagittal, coronal view of postoperative brain gadolinium-enhanced MRI scan in 12 mo after surgery.

DOI: 10.12998/wjcc.v10.i13.4301 Copyright ©The Author(s) 2022.

Figure 2 Surgical view. A: The tumor is marked by'*’, and orange arrows show the Gray-white capsula on the surface of the tumor after dissection of the dura
mater of cavernous sinus. B: Gray-red tumors contain abundant glutinous matter, and gray-white fibrous structures exist in the central area.

DISCUSSION

Primary intracranial extraskeletal myxoid chondrosarcoma (EMC) is extremely rare, and only 15 cases
have been reported in the literature to date. The case presented herein is of a 52-year-old male patient
with primary intracranial EMC that occurred in the left cavernous sinus. To the best of our knowledge,
this is the first case of primary intracranial EMC arising in this area. We also collected information on 15
previously reported cases of primary intracranial EMC and the present case (shown in Table 1 and
Table 2)[6-20] with the aim of performing a systematic review of this tumor type, and we discussed the
epidemiological and radiographic features, diagnosis, treatment strategies and prognosis of this rare
disease.

Our study included 16 primary intracranial EMC cases (including the present case) consisting of 6
male patients (6/16, 37.5%) and 10 female patients (10/16, 62.5%) with a median first-onset age of 42
years (range 12-75 years), two of which were juveniles (2/16, 12.5%). The tumor size ranged from 2.0 cm
to 7.0 cm (mean diameter was 3.2 cm). The sex ratio is nearly 1:1.7 for primary intracranial EMC, which
is different from extracranial EMC in that the male/female ratio is nearly 2:1, with a significant predis-
position for males. The median first-onset age of patients with extracranial EMC is 50-60 years[1,5]. The
reason for the difference in the male/female incidence rate and median first-onset age between
intracranial and extracranial EMC is unclear; we suspected it might result from the scarcity of primary
intracranial EMC cases due to its exceeding rarity. To determine whether epidemiological differences
such as M/F incidence and median first-onset age definitely existed between primary intracranial EMC
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Table 1 Published and present cases of primary intracranial extraskeletal myxoid chondrosarcoma

Size
- . Dura
. Clinical of Locations Skull . Follow-
Ref. Gender/ages Nation mater . Treatment  Recurrence Metastasis
symptoms tumor of tumor . involvement up
adhersion
(cm)
Scottetal  M/39 United  Headache, NA 4th N N PR N N 13d
[6], 1976 Kingdom nausea, vomit Ventricle
Smithand M/12 United Headache, 3.5 x Left Y N GTR N N 13 mo
Davidson States nausea, vomit, 1.0x  cerebellum
[7], 1981 difficulty 0.5
ambulating
Salcman et F/28 United Headache, slow 7.0 x  Left N N GTR Y N 10 mo
al[8], 1992 States speech, right 5.0 x parafacine
limb weakness 4.0 region
Sato et al F/43 Japan Blurred vision, NA Pineal Y N PR, RT (60 Y Y 36 mo
[9], 1993 gait disturbance region Gy),
chemotherapy
Chaskiset F/17 Spain Headache, NA Right Y N GTIR Y N 16 mo
al[10], 2002 status frontal-
epilepticus parietal
lobe
Gonzalez- M/69 Belgium Headache, NA Right N N GTR N N 1 mo
Lois et al dizzy, behavior frontal
[11], 2002 change lobe
Im et al M/43 South Headache, 2.0 Left N N GTR,RT (594 N N 36 mo
[12], 2003 Korea nausea, vomit parietal Gy)
lobe
Cummings M/ 63 NA Hearing loss, 24 x  Right N NA GTR NA NA NA
et al[13], gait disturbance 1.8 x  jugular
2004 24 foramen,
right CPA
Sorimachi  F/37 Japan Headache, NA Pineal N N GTR, Y N NA
et al[15], nausea, vomit, region
2008 upward gaze
palsy
O'Brienet F/26 Ireland Headache, 25 Left CPA N N STR proton N N 12 mo
al[14], 2008 nausea, seizure therapy
Arpinoet  F/54 Ukraine  Headache, left NA Sellarand NA Y GTR NA NA 12 mo
al[16], 2011 ophthalmopegia parasellar
area
Dulouetal F/70 France Behavior NA Left frontal N N GTR, Y N 10 mo
[17], 2012 change, difficult lobe preoperative
in walk RT (60 Gy)
Park et al F/21 South Headache, right 3.2 x Left lateral N N GTR, RT (60.8 NA NA 6 mo
[18], 2012 Korea limb weakness, 6.3 x ventricle Gy)
bilateral hearing 4.9
loss, bilateral
vision loss
Qin et al F/41 China Headache, 3.0x  Left Y Y GTR, two N N 20 mo
[19], 2017 vomit 3.0x  cerebellum stage of RT
3.0 (56 Gy/50
Gy),
chemotherapy
Akakinet F/75 United  Right limb NA Left Y N GTR Y N 2 mo
al[20], 2018 States weakness parafacine
region
Present M/52 China Headache, 3.4 x Left Y N GTR, RT (45 N N 12 mo
case dizzy, nausea 3.0 cavernous Gy)

sinus

NA: Not available; PR: Partial resection; STR: Subtotal resection; GTR: Gross total resection; N: No; Y: Yes; CPA: Cerebellopontine angle; RT: Radiotherapy.
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Table 2 Brain magnetic resonance image features of published and present case

Ref. TwI T2wI Enhanced MRI or other exams

Scott et al[6], 1976 NA NA NA

Smith and Davidson ~NA NA NA

[7],1981

Salcman et al[8], 1992 Well-defined, hyperintensity Homogeneous hyperintensity NA

Sato et al[9], 1993 NA NA NA

Chaskis et al[10], 2002 Hypointensity NA Heterogeneous enhancement
Gonzilez-Lois et al NA NA Significantly homogeneous enhancement
[11], 2002

Im et al[12], 2003 Unclear-defined, hypointensity Hyperintensity Homogeneously well enhanced
Cummings et al[13], NA NA Heterogeneous enhancement

2004

Sorimachi et al[15], Mixed signal intensity, hyperin- NA Heterogeneous enhancement

2008 tensity (hemorrhage)

O'Brien et al[14], 2008 Hypointensity Hyperintensity NA

Arpino et al[16], 2011  Hypointensity Hyperintensity Heterogeneously peripheral enhancement
Dulou et al[17],2012 NA Hyperintensity, peritumor edema  Heterogeneously ring-like enhancement

Park et al[18], 2012

Qin et al[19], 2017

Akakin ef al[20], 2018

Present case

Homogeneous iso-intensity

NA

NA

Homogeneous hypointensity

Heterogeneous hyperintensity,
Peritumor edema

NA

Heterogeneous hyperintensity

Heterogeneous hyperintensity

Heterogeneously lobulated enhancement

NA

Heterogeneously rim-like enhancement, DWI
showed intratumor calcification

Heterogeneously well enhanced

MRI: Magnetic resonance image; TIWI: T1-weighted image; T2WI: T2-weighted image; DWI: Diffused-weighted image; NA: Not available.
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and extracranial EMC, more cases and clinical data are needed.

The locations from which primary intracranial EMCs arise are varied and include the cerebellar
hemisphere (1 = 2), cerebellopontine angle (n = 2), pineal area (n = 2), sellar area (1 = 1), cavernous sinus
(present case), ventricle system (1 = 2; one in the lateral ventricle and the other in the 4th ventricle) and
cerebral hemisphere (1 = 6; 4 in the frontal or parietal lobe and 2 in the parafalcine region). In most
cases, the tumor had clear margins from the brain parenchyma and proved to be in an extra-axial lesion
during surgery. Dulou et al[17] reported an extra-axial case situated in the left frontal lobe in which the
tumor had a less clear margin and a deep location in the brain cortex. Six cases were found to have tight
adhesion with adjacent dura mater, including the falx cerebri and tentorium; 2 cases were located in the
ventricle system adhered to the choroid plexus; 2 cases were located in the cerebellopontine angle (CPA)
tightly adhered to adjacent cranial nerves; and 4 cases in the cerebrum hemisphere had no relation with
either the dura mater or brain parenchyma. One case in the pineal area reported by Sorimachi et al[15]
adhered to the superior colliculus and connected with the thalamus by a bundle of blood vessels yet had
no connection with the dura mater. In the present case, the tumor had a tight connection with the dura
mater of the cavernous sinus. Two cases reported by Qin et al[19] and Arpino et al[16] had cranial bone
involvement. According to the data, we found that all the cases, including cases in the ventricle system
of primary intracranial EMC, were extra-axial lesions that occurred on the surface or shallow region of
the brain cortex or in deep sites of the ventricle system, and cases with involvement in cranial bone or
brain parenchyma were rare (3/16; 18.8%). Tumors usually had connections with the adjacent dura
mater, nerves or choroid plexus (10/16; 62.5%).

The origin and differentiation of primary intracranial EMC remain unclear and controversial[21].
According to recent studies, EMC contains unique and special NR4A3 chimeric gene mutations induced
by different chromosomal translocations and has been reconsidered as a new entity that is different
from any other sarcoma. It was also categorized as a mesenchymal tumor with uncertain differentiation
in the most recent version of the World Health Organization (WHO) classification of soft tissue and
bone tumors[22]. Some researchers have pointed out that a neuroendocrine origin might be possible[21,
23-25]. Different ideas about the origin of primary intracranial EMC have also been proposed by
researchers. The main speculation is that primary intracranial EMC may originate from multifunctional
mesenchymal cells situated in the dura mater, pia-arachnoid, choroid plexus, leptomeninges sheaths
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Figure 3 Postoperative histopathological and immunohistochemical staining images. A: Histopathological examination with hematoxylin-eosin
staining (x 200). B-F: Immunohistochemical staining, B: The tumor was positive for S-100 protein; C: The tumor was positive for Vimentin; D: The tumor was negative
for epithelial membrane antigen; E: The tumor was partly positive for lysozyme; F: The Ki-67 index of the tumor was low at less than 1%.

around blood vessels and walls of vessels in sulci[6,10,17]. In the present case, we presume that the
tumor arose from multifunctional mesenchymal cells in the cavernous sinus.

The main examination modalities adopted for diagnosing primary intracranial EMC include CT of the
head and brain MRI. The manifestations of primary intracranial EMC in CT exams vary; although
tumors typically show iso/Low density, in some cases with intratumor hemorrhage or calcification, the
density could be high or mixed. Intratumor hemorrhage and peritumor edema can be observed, yet
calcification is rare (2/16, 12.5%)[6,20], which is different from previous studies reporting that
calcification could be seen in more than 50% of cases of extracranial EMC and most cases of intracranial
EMC[14,18]. On contrast CT, tumors usually show heterogeneous enhancement, while some could be
homogeneous or not well enhanced. The manifestations of primary intracranial EMC in MRI exams are
more consistent, as shown in Table 2. Tumors usually exhibit homogeneous hypointensity in TIWI, but
the signal can be heterogeneous in cases with intratumor hemorrhage. Tumors commonly show hetero-
geneous hyperintensity on T2WI, and homogeneous signals can be observed in a few cases. In
gadolinium injection-enhanced MRI, most cases were heterogeneously well enhanced, and in some
cases, the enhancement pattern can be lobulated or rim/ring-like. Few cases show homogeneous
enhancement.

The clinical manifestations of primary intracranial EMC are diverse and nonspecific, including tumor-
related increases in intracranial pressure and the associated symptoms of headache, nausea, and
vomiting as well as nervous system dysfunction, which manifest as epilepsy[11,14], vision or hearing
disturbances, behavioral changes, limb weakness and difficulty walking and speaking. Tumors located
in the ventricle system or near the brain stem could also cause hydrocephalus[9,14,18]. In the present
case, the patient suffered from abducent paralysis in the left eye, which was due to tumor compression
of the abduct nerve in the cavernous sinus.

The prevalent methods for diagnosing primary intracranial EMC rely on histopathology and
immunohistochemistry analyses. EMC shows distinctive histological features: under light microscopy
with hematoxylin-eosin (H/E) staining, the tumor has a multilobulated pattern with fibrous septa
extending into the deep part of the tumor, and the tumor is composed of uniformly shaped small, oval,
spindle or round-like cells that have eosinophilic cytoplasm and small round nuclei and are immersed
in abundant myxoid extracellular stroma. The formation of mature hyaline cartilage is rare. Tumor cells
commonly interconnect and arrange in cords or nests. Small clusters and complex trabecular or
cribriform arrays have also been observed in some cases, and the mitotic activity is usually low.
However, features such as high mitotic activity, cellular density, dedifferentiated rhabdoid or
pleomorphic epithelioid tumor cells have been observed in some postoperative recurrent cases,
indicating a more aggressive and higher grade of recurrent neoplasm. The main differential diagnosis of
EMC includes sarcomas, which have morphological or histological features similar to those of EMC in
histopathological exams, such as epithelioid leiomyosarcoma, epithelioid angiosarcoma, chordoma,
parachordoma, myoepithelioma and rhabdoid tumor[5,26-28]. Relying only on histological examination
for diagnosis can be challenging due to the wide histological spectrum and diverse morphological
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characteristics of EMC; thus, immunohistochemistry should also be employed to further diagnose and
differentiate sarcomas that have histological features similar to those of EMC[25,29].

The immunohistochemistry results of primary intracranial EMC have indicated that the cases are
positive for vimentin, with some cases expressing EMA and S-100 protein, and negative for CK series
such as CK-5/6, CK-7, CK-19, CK-20, CK-pan, and GFAP. Synaptophysin (3/3, 100%) and NSE (2/2,
100%) negativity was found in 3 and 2 intracranial cases, respectively[11,14,15,20], yet they have been
reported to be positive in some extracranial EMC cases and have been thought to reflect the neuroen-
docrine origin of EMCJ[21,23,24,30]. In addition, tumors were reported to be negative for chromogranin
(2/2,100%) in two cases[15,20] yet positive in some extracranial EMC cases and have been thought to be
related to neuroendocrine origin[23,31].

Because the pathological features of EMC are diverse and varied, making a precise diagnosis by
pathology can be difficult in some cases[25]. In 1995, Stenman et al[32] found a unique NR4A3-related
gene rearrangement mutation that existed only in EMC; subsequently, Noguchi et al[33] developed and
proposed the use of NR4A3 and EWSR probes for fluorescence in situ hybridization to detect whether
tumor cells contain NR4A3 gene rearrangement mutations to diagnose EMC more accurately. The most
common type of genetic mutation in EMC is the ESWR1-NR4A3 gene (over 70%), which is caused by
reciprocal chromosomal translocation—t (9;22) (q31.1; q12.2); second, the TAF15-NR4A3 gene (approx-
imately 20%) and rare variants of NR4A3 fusion partners (less than 5%), including FUS, TCF12, TGF and
HSPAS[1,34]. Other potential diagnostic markers, such as NMB and INSM-1, have also been reported
[25,29]. Genetic mutation detection is considered to be the most precise method for diagnosing EMC and
distinguishing EMC from other tumors with similar histopathological features[35]. However, it has been
limited in its application in regular clinics and hospitals due to its expense and need for high levels of
clinical expertise[29]; therefore, of the 16 cases of primary intracranial EMC (including the present case),
only 1 patient underwent molecular detection and was found to be positive for EWSR1-NR4A3 gene
mutation[13]. In the present case, the patient and his family refused molecular testing due to its cost.
Thus, identifying and developing cheaper, more available and precise diagnostic approaches are
necessary. The effects of molecular tests on diagnosing primary intracranial EMC still need more data
and research for verification.

Soft tissue sarcoma (STS) is a rare mesenchymal neoplasm that, nevertheless, contains more than 70
subtypes, and the management and prognosis of patients can vary significantly between different
subtypes[36,37]. Only relying on preoperative radiographic exams and empirical diagnosis sometimes
causes misdiagnosis[38]. Pathological examination is the gold standard of diagnosis of STS and is an
indispensable method that accurately indicates the pathological natures of intracranial lesions, such as
neoplastic or nonneoplastic, benign or malignant, degree of malignancy, progression, pathological
subtype and molecular features, and is also the core method that provides crucial and valuable
guidance for surgeons, radiologists and oncologists to make proper and beneficial treatments of STS.
Thus, accurate diagnosis with the basis of pathological examination is critical for the management of
STS and should be diagnosed by expert pathologists due to the various and complicated pathological
features of STS[37,39]. Meanwhile, management should be discussed and performed by a multidiscip-
linary tumor board (MTB) once the lesion is preoperatively suspected to be STS[37,39,40]. Thus, all of
the deep and superficial lesions in soft tissue that have diameters over 5 cm should undergo
preoperative biopsy and pathological examination, and biopsy is also considered mandatory before
treatment[37,39,41]. With regard to intracranial lesions, especially to suspected malignancies,
stereotactic frame-based or frameless brain biopsy is recommended to increase the accuracy of
preoperative diagnosis and provide guidance for appropriate treatments, including lesion resection,
adjuvant radiotherapy and chemotherapy[42,43]. With the guidance of CT, MRI and positron emission
tomography (PET) technologies, stereotactic brain biopsy is considered to be a safe, less aggressive and
effective means to obtain tissue from intracranial lesions and is generally suitable for patients with the
following conditions: (1) Multiple intracranial lesions; (2) The lesion is in the deep locations of the brain,
such as the brainstem, thalamus, callosum and basal ganglia, or functional cortical or subcortical areas;
(3) The tumor cannot be totally removed by open microsurgery; (4) The general condition of patients is
not tolerant to anesthesia, open craniotomy and microsurgery; (5) Patients who have risk factors such as
advanced age, systematic disease, severe cardiac disease, etc.; and (6) Based on radiological and clinical
manifestations, the preoperative diagnosis of lesions is intricate, ambiguous and unclear[38,42,44,45].
Therefore, if one intracranial lesion is an extra-axial neoplasm and suspected to be STS based on
radiographic features, clinical manifestations, history of disease, efc., preoperative biopsy is necessary.
In our present case, because the lesion was located in the left cavernous sinus and adjoined the internal
carotid artery and cranial nerves, the risks of operating stereotactic brain biopsy in this area were
evaluated to be high by surgeons. Thus, we performed open craniotomy and tumor resection on the
patient and obtained the whole lesion tissue for further pathological exams.

Currently, the standard and crucial treatment modality for soft tissue sarcoma is multidisciplinary
treatment (MDT), including surgery, adjuvant radiotherapy and systematic chemotherapy[39,46,47].
Surgery is considered to be the basic and standard treatment for local lesions of STS. Wide tumor
resection with negative margins is recommended on the contrast that positive margins can cause
increasing recurrence and metastasis rates and impact the progression-free survival (PFS) and distant
metastasis-free survival (DMFS) of patients[37,39,47,48]. Adjuvant radiotherapy is recommended to
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improve local control and reduce the recurrence of STS[37,39,41,47]. EMSO suggests that postoperative
radiotherapy should be applied in patients who have a deep tumor, a tumor size over 5 cm or a high
degree of malignancy (grades 2-3)[39,49]. In advanced disease, stereotactic radiotherapy or stereotactic
surgery is adoptable for patients who lose the chance for surgery or are in poor condition and cannot
tolerate the operation[39]. Given the occurrence of distant metastasis of STS, systematic chemotherapy is
also recommended, although the efficacy is still debatable, and the primary first-line chemotherapeutic
agents are anthracyclines such as doxorubicin, ifosfamide and gemcitabine[37,39,41]. Other novel
treatments, such as targeted therapy, immunotherapy, and antiangiogenic agents, such as pazopanib,
are promising, and further research is needed[37,50].

Due to the extreme rarity of primary intracranial EMC, standard and optimal treatment strategies for
this disease remain undefined. In our research of the 16 primary intracranial EMC cases available in the
literature, 3 did not have any information on the prognosis of patients, and in 2 cases, the patients died
from non-EMC-related factors after surgery. Of the remaining 11 cases, 9 patients underwent gross total
resection (GTR), 1 underwent partial resection (PR), and the last underwent subtotal resection (STR).
Four of the 9 patients who underwent GTR also underwent postoperative RT, and the remaining 5
patients underwent GTR only without postoperative RT. The recurrence rate of the single GTR surgery
group was 80% (n =4, 4/5), and the median progression-free survival (PFS) was 10 mo, yet that in the
GTR combined with RT group was 25% (1 =1, 1/4), and the PFS was 36 mo. No case in which GTR was
accepted reported metastasis. Only 1 out of the 11 patients who underwent PR died from local
recurrence and spinal metastasis of primary intracranial EMC at 36 mo after surgery[9]. Interestingly,
metastasis occurred through cerebrospinal fluid (CSF) circulation. One of the 11 patients underwent
STR and postoperative proton therapy, and no recurrence or metastasis was found after surgery[14].
According to these data, patients who undergo GTR with postoperative RT seem to have a lower
recurrence rate and longer PFS than those who undergo surgery only. Due to the scarcity of data, cases
and long-term follow-up, further studies are needed to verify whether GTR combined with RT is better
for reducing the recurrence rate and prolonging PFS than single surgery therapy.

To date, the most effective approach for treating EMC is surgery, and wide local resection with a
negative microscopic margin is considered to be the standard method and recommended for patients
with local lesions, since inadequate initial surgery has been reported by Satoshi Kawaguchi[51] to be a
significant risk factor for local recurrence[23,24,52,53]. However, even if patients undergo wide
resection, the postoperative recurrence rate still reaches 35%-50% at 5 years, and the metastasis rate is
also 25%-50% after radical surgery. Bishop[54] pointed out that indolent biological characteristics and
low-grade histological classification might cause combined modality therapy (CMT), such as surgery
and radiotherapy (RT), to not be widely used in patients with local EMC, which could result in a high
recurrence and metastasis rate. They performed a retrospective study of 41 patients with local EMC and
found that patients treated with surgery combined with RT had better local control than those treated
with surgery alone (100% and 63%, respectively, local control rate in 10 years). They also found that
local recurrence was the only risk factor that led to a high metastasis rate and worse distant metastasis-
free survival (DMFS). According to previous research, surgery combined with radiotherapy is beneficial
to patients; thus, they recommend CMT for EMC to reduce local recurrence and distal metastasis.
Another retrospective study of 87 patients with EMC also reported that surgery with RT combined with
CMT could obtain better local control than surgery alone[55]. Data from the Surveillance, Epidemiology
and End Result (SEER) database were used to perform a population-based analysis of 156 patients with
local EMC, and the results revealed that surgery combined with RT could be considered for patients
with local lesions, especially large tumors[56].

In addition to surgery and RT for local lesions, systematic therapy and antiangiogenic therapy have
also been investigated. In recent studies, EMCs were found to be more sensitive to anthracycline-based
agents than previously expected, and trabectedin could be a suitable alternative for patients with
metastatic EMC who are unsensitive or intolerable to anthracycline-based agents[57,58]. Antiangiogenic
agents such as sunitinib and pazopanib also showed certain positive effects on EMC[59-61]. Because a
special NR4A3 rearrangement mutation exists in EMC and studies have shown that the products of
NR4A3-associated fusion genes play an important role in the growth and differentiation of tumor cells
and might be related to tumorigenesis, progression and metastasis[62-64], revealing the precise
functions and mechanism of these mutations in the pathogenesis and progression of EMC might help us
discover potential therapeutic targets for targeted treatment and biomarkers for diagnosis. In addition,
the influence of the blood-brain barrier (BBB) on permeability and the effects of chemotherapeutic,
antiangiogenic and targeted drugs should also be taken into account when treating primary intracranial
EMC. More research on pharmacotherapies for primary intracranial EMC treatment is still needed. In
summary, we believe that a radical resection approach, such as GTR combined with RT, is the most
beneficial treatment strategy for patients with primary intracranial EMC, but the effects of
chemotherapy and antiangiogenic therapy still need to be verified by further research due to the scarcity
of data and limited number of studies.

EMC is a low- to intermediate-grade malignant soft tissue sarcoma with indolent biological character-
istics, but it has high potential for postoperative recurrence and metastasis even if patients undergo
wide resection. However, EMC is considered to have a favorable prognosis due to its protracted clinical
course and long survival period, even when local recurrence or distal metastasis occurs[26]. Many
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studies have investigated the prognostic factors of EMC related to recurrence and metastasis. A large
tumor size, older age, proximal location, refusal of postoperative RT, histological characteristics such as
high mitotic activity, high Ki-67 index, atypia including anaplasia or rhabdoid cell features, high
cellularity and metastasis occurrence have been found to be significantly associated with poor prognosis
[1,5,23]. Moreover, different types of NR4A3 translocation events could affect the prognosis of EMC.
Patients carrying an EWSR1-NR4A3 chimeric gene showed a better prognosis with longer disease-free
survival (DFS) and distal metastasis-free survival (DMFS) than those carrying TAF15-NR4A3 and other
variant NR4A3-related chimeric genes[51,65]. Due to the high propensity of recurrence and metastasis of
EMC accompanied by a protracted clinical course, long-term follow-up is absolutely indispensable for
these patients.

CONCLUSION

Primary intracranial extraskeletal myxoid chondrosarcoma is an extremely rare disease. To the best of
our knowledge, only 15 cases have been reported to date. We herein report the case of a 52-year-old
male patient with EMC and review the literature. We believe that our report can enrich the clinical data
on primary intracranial EMC and provide a better understanding for clinicians and radiologists who
diagnose and manage this rare disease.
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