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Case Report
Primary intraosseous myxoid chondrosarcoma  
arising in the right radius
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Abstract: Aims: The aim of this study was to explore and analyze clinicopathological features, diagnosis, and dif-
ferential diagnosis of primary intraosseous myxoid chondrosarcoma. Methods: A rare case of intraosseous myxoid 
chondrosarcoma was analyzed by histopathology, immunohistochemistry, and molecular pathology, combined with 
imaging. Related literature was comprehensively reviewed. Results: The patient was a 29-year-old young woman 
with a tumor located in the right forearm (10×6 cm). Imaging studies showed that the mid-right radius bone had ex-
panded to a size of about 6.8×4.9×3.7 cm, with corresponding cortical thinning. Saw segmentation and enhanced 
scanning showed irregular enhancement, with the possibility of a low-grade malignant tumor on the right side of the 
middle radius. She underwent surgical resection. Histopathology, immunohistochemistry, and molecular pathology 
testing revealed intraosseous myxoid chondrosarcoma. Conclusion: Intraosseous myxoid chondrosarcoma is a rare 
soft tissue tumor. Diagnosis mainly relies on imaging, morphology, and immunohistochemical markers. If neces-
sary, the line of molecular pathology is helpful, but the main treatment is surgical excision.
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Introduction

Myxoid chondrosarcoma is a rare soft tissue 
malignancy with unique morphological fea-
tures, including extra-skeletal myxoid chondro-
sarcoma and intraosseous myxoid chondro- 
sarcoma. For the former, studies have confir- 
med that it can occur in soft tissue, liver, lung, 
breast, nasopharyngeal, and other tissues [1]. 
For intraosseous myxoid chondrosarcoma, 
studies are rare. There are few abroad, with 
myxoid chondrosarcoma existing with charac-
teristic translocation, usually involving NR4A3 
and EWSR1 [2, 3]. Extra-skeletal myxoid ch- 
ondrosarcoma has been rarely reported in bo- 
nes and may be confused with conventional 
chondrosarcoma or mucosal sarcoma with 
mucus characteristics. Myxoid chondrosarco-
ma in bone is a diagnostic difficulty, requiring 
molecular confirmation. However, extra-skele-
tal myxoid chondrosarcomas have been report-
ed to be extensively involved in the skeleton, in 
rare cases, radiologically manifesting as the 
main source of bone. In these cases, differen-

tial diagnosis includes conventional chondro-
sarcoma, chordoma, myoepithelioma, Ewing’s 
sarcoma, and primitive chondroblastic osteo-
sarcoma with mucus characteristics. Diagno- 
sis had been controversial, as it overlaps with 
the rarity and morphology of other solid tu- 
mors. This present study describes a case of 
extra-skeletal myxoid chondrosarcoma present 
in the bone, incorporating imaging findings  
and molecular confirmation of the presence of 
the translocation with EWSR1 genes, proving 
that it can be used as a primary tumor arising 
within the bone.

Materials and methods

Case information

The case was from the Affiliated Tumor Hospit- 
al of Guangxi Medical University for surgical 
resection specimens from February 2017. A 
29-year-old woman inadvertently found the 
right forearm tumor 10 years ago and did not 
pay attention. However, the mass of the tumor 
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increased over the past two years, with the  
size of about 10×6 cm, but upper limb activity 
was not significantly affected. This patient’s 
tumor was surgically removed and she was fol-
lowed up for 10 months. As of the last follow 
up, the patient was disease free and in good 
condition.

Immunohistochemical analysis

Surgical specimens were fixed in 4% neutral 
buffered formalin, embedded in paraffin, and 
cut into 4 μm thick sections. With deparaffini- 
zation, hydration and endogenous peroxidase 
were used to block the inactivation, after im- 
munohistochemical staining (Ventana Bench- 
Mark Ultra) and visualizing using the view DAB 
Assay kit to obtain a brown reaction product. 
Antigen, antibody source, dilution, cloning num-
ber, and source used are shown in Table 1. At 
the end of staining, the slides were removed 
from the automatic dyeing machine, counter-
stained with hematoxylin, and dehydrated with 
gradient alcohol. For the experiment, both neg-
ative controls and positive controls were per-
formed. The two pathologists observed with the 
microscope and recorded experimental results.

Fluorescent in situ hybridization analysis

Fluorescence in situ hybridization (FISH) stud-
ies were performed for this case. Specimens  
of formalin-fixed paraffin embedded sections  
of 4 μm thick were subjected to two-color FISH 
using the EWSR1 isolation probe. EWSR1 FISH 
ASSAY kit was purchased from the United St- 
ates Abbott Corp. Prior to hybridization, sec-

tions were each dewaxed in three-cylinder 
xylene for 5 minutes at room temperature, then 
dehydrated in 75%, 85% and 95% ethanol for 2 
minutes each before air-drying. Sections were 
placed in a flask containing 1 Boil in the auto-
clave in boiling water (100°C) for 3 minutes, 
then under pressure for 7 minutes. The auto-
clave was flushed with tap water to depressur-
ize and cool, then the slices were placed in dis-
tilled water for 2 times. Slices are immersed in 
37°C pepsin solution for 50 minutes (pepsin 
and HCL mixed, mixed into a 37°C water baths 
preheated). They were placed in distilled water 
for 3 minutes after slicing 70%, 90% and 100% 
alcohol dehydration, each for 1 minute. The film 
was blown with a hot hair dryer, followed by 
denaturation, overnight hybridization, and DAPI 
counterstaining. Hybridization signals were 
evaluated in 100 intervals nuclei to character-
ize strong signals and good signals, while ex- 
perimental results were recorded.

Case report

A 29-year-old young woman with a mass in the 
right radius was presented. She noticed the 
tumor as early as 10 years ago, but she felt  
that the tumor had increased in the past two 
years. During clinical evaluation, the lumps 
were solid and painless, but the activities of  
the upper limbs were not significantly affected. 
Radiographs, CT, and MRI examinations show- 
ed that there were multiple high-density imag-
es in the middle of the right radius, considered 
as a low-grade primary bone cancer. After the 
entire tumor in the right radius was excised, the 
surgeon filled the defect with the prepared left 

Table 1. Immunohistochemistry reagents used in this study
Antibody marker Clone number Dilution Antigen retrieval Manufacturer Result
Cytokeratin (pan) AE1/AE3 1:150 Heat, Pressure China MaiXin (-)
P63 4A4 Prediluted Heat, Pressure China MaiXin (-)
Calponin CALP Prediluted Heat, Pressure China MaiXin (-)
SMA 1A4 Prediluted Heat, Pressure China MaiXin (-)
CK14 LL002 Prediluted Heat, Pressure China MaiXin (-)
S-100 4c4.9 Prediluted Heat, Pressure China MaiXin (-)
SOX-10 EP268 Prediluted Heat, Pressure China MaiXin (-)
CD56 123C3.D5 1:50 Heat, Pressure China MaiXin (-)
Synaptophysin (SY) SP11 1:80 Heat, Pressure China MaiXin (-)
NSE E27 Prediluted Heat, Pressure China MaiXin (+)
CD117 YR145 Prediluted Heat, Pressure China MaiXin (-)
CD99 O13 Prediluted Heat, Pressure China MaiXin (-)
Ki-67 MIB-1 1:200 Heat, Pressure China MaiXin 15% (+)
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fibular segment. The pathologist diagnosed the 
tumor as intraosseous myxoid chondrosarco-
ma. After a stable course of disease, the patient 
did not relapse according to 10 months of 
follow-up.

Results

Pathologic findings

In the general specimen, clinical examination 
was a section of the radius of 10×5.5×4 cm. 
The radius body around the tumor mass had a 
size of 7.5 * 5.5 * 4 cm. After cutting the tumor 
to destroy the radius and the formation of a 
cavity, no normal radial structure was seen. The 
tumor was polygonal and pale yellow solid 
nature, with obvious hemorrhagic necrosis. 
Tumor destruction of the original bone struc-
ture infiltration was obvious.

According to histopathology, the tumor showed 
a lobulated structure under the microscope, 
mainly composed of chondroblast-like small 

The patient underwent a series of imaging ex- 
aminations that showed primary bone tumors. 
X-ray examinations revealed bone expansion 
near the mid-radius of the right radius, with a 
size of about 7.6 * 4.1 * cm, corresponding cor-
tical bone thinning, and visible within the bone 
several oval-shaped bone interspaces that 
were “soap bubble-like”. The tumor boundary 
was still clear. Lesions and normal bone bound-
aries could be seen at the hardening border, 
with no periosteal reaction and soft tissue 
mass, suggesting that tumor lesions were lo- 
cated in the bone, with the possibility of giant 
cell tumor of bone (Figure 3A). SPECT/PET-ECT 
examination showed that the right radial medi-
an bulge could be seen as a radioactive defect 
and enrichment focus. Diagnosis showed that 
the right radial bone metabolism was likely of 
the primary bone tumor (Figure 3B). CT scan 
showed the proximal radius of the right radius 
of the bone expansion. Corresponding cortical 
thinning and uneven thickness and internal 
density were revealed, seeing multiple high or 

Figure 1. (A, HEX40): Images show a lobulated tumor resembling a chondro-
sarcoma image without the formation of a cartilaginous lacuna; (B, HEX40): 
tumor invasion destroys the normal host bone; (C, HEX100): The tumor cells 
are ribbon-like, cord-like, small nest arrangement, visible number of different 
mucus-like matrix. (D, HEX400): Tumor cells are round, oval or short fusi-
form, cytoplasmic eosinophilic or vascular.

round cells, accompanied by 
immature cartilage-like ma- 
trix. Juvenile small cells in  
the mucus background were 
cord-like, tubular-like arran- 
gement, with a small number 
of transparent cells. The tu- 
mor cells were rich, round, 
and short fusiform. Focal cells 
were epithelial and rhabdo-
myosarcoma and the chroma-
tin was rough, with interstitial 
seeing myxoid matrix. Local 
tumor cells showed small 
cluster-like infiltration of inter-
stitial (Figure 1).

Immunohistochemistry

According to immunohisto-
chemistry, the tumor cells sh- 
owed negative expression of 
cytokeratin AE1/AE3, P63, 
Calponin, SMA, CK14, S-100, 
SOX-10, CD56, CD117, Syn, 
and CD99, along with positive 
expression of Ki-67 of approx-
imately 15% (Table 1; Figure 
2A and 2B).

Radiographic findings
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slightly higher density separation enhanced 
after scanning separation was significantly 
enhanced. The outer edge of the bone was  
still clear, with no periosteal reaction and soft 
tissue mass. Considering the right side of the 
middle of the primary tumor of the radius, the 
possibility of giant cell tumor of bone and oth- 
er bone tumors were excluded (Figure 3C). 
Magnetic resonance imaging showed bone 
expansion in the proximal and distal segments 
of the right radius. The size of the tumor was 
about 6.8 * 4.9 * 3.7 cm. Corresponding corti-
cal bone became thinner and uneven in thick-
ness. It contained a long T1 long T2 signal. 
Separated was uneven sheet-like enhance-
ment, considered to be a possible low-grade 
malignant lesion (Figure 3D).

Molecular findings

FISH test of the EWSR1 fusion gene was per-
formed. Molecular pathology showed that 
EWSR1-positive signals were seen in the tumor 
nuclei: one yellow fusion signal, one red signal, 

sarcoma [4]. For the former, studies have been 
reported both at home and abroad, indicating 
that it can occur in soft tissue, lung, breast, and 
even the liver. For the latter, domestic and for-
eign literature is rare. There are no relevant 
studies on intraosseous myxoid chondrosarco-
ma. The pathology textbooks of Chinese and 
foreign only describe myxoid chondrosarcoma 
as a type of chondrosarcoma. However, in 
recent years, research has been more inclined 
to use myxoid chondrosarcoma as a single 
pathological type. Because of its many patho-
logical features and molecular mechanisms, 
further study is required. The WHO (2013 edi-
tion) latest revision of soft tissue and bone 
tumor classification is divided into a class of 
tumors with uncertain differentiation [5]. This 
study found and reported on this extremely rare 
case of intraosseous myxoid chondrosarcoma, 
aiming to raise awareness and improve diagno-
sis of this disease.

Moreover, experts already described a similar 
myxoid chondrosarcoma a long time ago [6-8]. 

Figure 2. Immunohistochemical and FISH results of this case. A. Tumor cells 
exhibit NSE positivity, DABX100. B. Dispersible Ki-67 positive, DABX100. C 
and D. Fluorescent in situ hybridization showing EWSR1 rearrangement in 
the form of red-green split signals. Inset showing red-green split signal with a 
single red-green fused signal, DAPIX1000.

one green signal, or a sepa-
rate red signal or a separate 
green signal appeared, sug-
gesting that the case involv- 
ed EWSR1 gene transloca- 
tion (Figure 2A and 2B).

Treatment and follow-up

The patient underwent surgi-
cal resection and reconstruc-
tion. The specific approach 
was to remove the right radi- 
us of the tumor after the 
whole block. They took the 
spare left fibula bone defect 
filling, after the plate with a 
fixed end. They did not use 
radiotherapy and chemother-
apy. At present, the patient 
has been followed for 10 
months, with no recurrence or 
metastatic lesions.

Discussion

Myxoid chondrosarcoma is a 
rare but a unique morphologi-
cal malignancy, including two 
types of extraneous and in- 
traosseous myxoid chondro-
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Enzinger et al. reported on extra-skeletal myx-
oid chondrosarcomas and named them [9]. 
They indicated that pathological examinations, 
combined with X-ray, CT, and MRI examina-
tions, are necessary to diagnose the source of 
tumors. Additionally, reports on myxoid chon-
drosarcoma mostly focus on the description  
of extra-skeletal myxoid chondrosarcoma. Ac- 
cording to a series of related reports, there is 
evidence of extra-skeletal myxoid chondrosar-
coma involving bone invasion, which is also 
rare. In the largest series of EMC reports, Meis 
et al. [10] reported no cases of skeletal invol- 
vement. The majority of cases were from the 
Soft Branch Registry of the Armed Forces 
Pathology Institute, not including incintraosse-
ous bone tumors. Myxoid chondrosarcomas in 
bone account for less than 3%, according to 
the literature of most research institutions [11].

Pathological findings 

In general, this case saw the tumor destructive 
to the radial body and the formation of a cyst. 

According to immunohistochemistry, the tumor 
cells were positive for Vimentin and epithelial 
markers were generally negative. According to 
the literature, the positive rate of S-100 prote- 
in is about 20%, but expression is generally 
focal or weakly positive [13]. Some tumors ex- 
press neuroendocrine markers (CD56, NSE), 
but CgA was generally negative. The tumor ce- 
lls did not express smooth muscle and striat- 
ed muscle markers (myosin, calponin, H-calde- 
smon, Desmin, myoD1), but expressed the neu-
roendocrine marker NSE, which suggests neu-
roendocrine differentiation.

Genetics and molecular pathology analysis re- 
vealed that approximately 75% of bone myx- 
oid chondrosarcomas have a relatively speci- 
fic chromosomal translocation (9;22)(q22;q12) 
and produce NR4A3 (encoding CHN and TEC or 
NOR1 proteins, located at 9q22) and EWSR1 
(located at 22q12) fusion genes [4, 13, 14]. In 
addition, a small fraction of extra-skeletal myx-
oid chondrosarcomas with the chromosomal 
t(9;17)(q22;q11.2) translocation, involve the 

Figure 3. Plain radiograph showing a lumps lesion located in the radius (A). 
SPECT/PET-ECT examination shows that the right radial median bulge can 
be seen radioactive defect and enrichment focus (B). CT scans showed that 
the proximal radius of the right radius of the bone expansion, the tumor is 
located in the bone, no periosteal reaction and soft tissue mass (C). Mag-
netic resonance imaging shows bone expansion in the proximal and distal 
segments of the right radius. It contained a long T1 long T2 signal (D).

No normal radial structure 
was seen, the tumor was 
polygonal, lobulated or lobu-
lated section nodular, yellow 
jellylike, solid, quality, and 
local mucus-like transparent. 
These may be associated wi- 
th significant bleeding necro-
sis. The tumor on the destr- 
uction of the original bone st- 
ructure infiltration was obvi-
ous in the histology. The tu- 
mor was divided into fibrous 
globular, while lobular tumor 
cells were round or short  
fusiform, distributed in the 
mucus-like matrix. Myxoid ch- 
ondrosarcoma can be divid- 
ed into the type of classic, ce- 
ll type, solid, and non-mucus, 
of which 29% are rich in cell 
type of tumors [12]. This case 
of tumor tissue turned into 
invasive growth. The dense 
arrangement of tumor cells 
was solid, but the tumor ce- 
lls were rich, arraeosinophili- 
ce, medium-sized tumor ce- 
lls, cytorhabdomyosarcoidno-
philic, spindle-shaped, epithe-
lial, and rhabdomyosarcoid 
nuclei round deep stained.
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RBP: 56 gene on 17qll and NR4A3. This is 
thought to be associated with neuroendocrine 
differentiation. In this case, the results of 
detection by FISH were also in agreement with 
those reported in the literature. The EWSR1 
separation probe was used to generate gene-
breakage translocation and the red-green sig-
nal point was broken by the yellow signal.

Imaging performance 

Imaging findings of this case were atypical. 
There was no periosteal reaction, no obvious 
surrounding soft tissue swelling, and slow 
growth. X-ray examinations showed no perios-
teal reaction and a soft tissue mass, suggest-
ing that the tumor lesions located were in the 
bone, but a giant cell tumor of bone was very 
likely. CT scanning and magnetic resonance 
imaging considered the possibility of low-grade 
malignancy. Radiologists first considered a 
giant cell tumor of the bone. Imaging analysis is 
difficult to come to the conclusion of malignant 
tumors, especially if it is not obvious soft tissue 
with a mass shadow around the tumor [12, 15, 
16]. In this case, myxoid chondrosarcoma in 
bone should be a low-grade soft tissue tumor, 
relative to osteosarcoma and chondrosarcoma, 
only from the imaging experience. No evidence 
of malignancy was found elsewhere in the 
patient’s bone. Only in the middle of the right 
radial bone was found a bone mass, with no 
periosteal reaction and soft tissue mass around 
the shadow. Therefore, it was diagnosed as a 
primary bone tumor.

Treatment and prognosis 

Most myxoid chondrosarcomas have slow cli- 
nical development and a long history. WHO 
(2013) classification of soft tissue tumors has 
classified extra-skeletal myxoid chondrosarco-
ma as an undetermined differentiated type of 
moderate to severe, malignant soft tissue 
tumor, with local recurrence rates and metasta-
sis rates of 37% to 48%. A total of 87 cases of 
extra-skeletal myxoid chondrosarcoma were 
studied by Drilon et al. [17]. Local re%, respec-
tively, and distant metastasis rates were 37% 
and 13% respectively. Survival rates at 5, 10 
and 15 years were 82%, 65% and 58%. Ac- 
cording to the literature, in general, with larger 
tumor diameter, tumor recurrence, and metas-
tasis there are more mitosis, Ki-67 index is 
higher, etc. These are indications for a poor 

prognosis of the tumor [18]. The follow-up office 
followed up the patient for 10 months, with no 
recurrence or metastasis observed. This may 
be due to the fact that the follow-up period was 
not long enough. With myxoid chondrosarcoma 
in the bone, radiotherapy and chemotherapy 
are not effective. The most effective treatment 
is surgical resection or amputation, currently. 
Recent studies have reported that anthracy-
cline on postoperative adjuvant chemotherapy 
has some positive effects [16, 19].

Intraosseous myxoid chondrosarcoma is not 
specific in histopathology. It requires attention 
from extra-skeletal myxoid chondrosarcoma, 
soft tissue mixed tumor/myoepithelioma/myo-
epithelial carcinoma, chordoma, myxoid lipo-
sarcoma, periosteal chondrosarcoma, cartilage 
mucoid fibroma, and other tumors for differen-
tial diagnosis. (1) Extra-skeletal myxoid chon-
drosarcoma: It is a sarcoma that occurs in ex- 
tra-soft tissue of the bone and the true sour- 
ce of differentiation is indeterminate. Intraos- 
seous myxoid chondrosarcoma clearly occurs 
in the bone tissue via imaging. There is carti-
lage or bone tissue visible under the micro-
scope, whereas extra-skeletal myxoid chondro-
sarcoma does not have these components. (2) 
Myoepithelioma has a histologically diagnos- 
tic challenge, but the intraosseous and extra-
skeletal myxoid chondrosarcomas are usually 
distinguished by a stronger or more diffuse 
expression of keratin and EMA [20]. Since the 
morphology of these two entities characteris-
tics is similar and there is EWSR1 gene rear-
rangement in both tumors, the most difficult 
differential diagnosis is between myxoid chon-
drosarcoma and myoepithelioma. Immunohis- 
tochemistry is helpful in this differential diag- 
nosis: Expression of cytokeratin AE1/AE3 or 
EMA associated with S100 or GFAP positivity is 
a unique marker for diagnosis of myoepithelio-
ma [21]. (3) Chordoma: this tumor has a carti-
lage-like mucus-like the tumor cell cytoplasml-
ogy, showing eosinophilic-like cells, tumor cell 
cytoplasm is richlobulatednophilic, tumor cells 
arrange cord-like or lobulated and show CK and 
EMA positive expression. Brachyury is the lat-
est antibody used to diagnose chordoma, most 
of which are positive. (4) Myxoid liposarcoma: 
its pathological features are visible morphologi-
cal and quantitative fat cells. The background 
is rich in mixed matrix and immunohistochemi-
cal S-100 protein staining is positive, with 90% 
of the cases existing with DDIT3 (CHOP) gene 
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translocation, which forms the CHOP-FUS fu- 
sion gene with the FUS gene [22]. (5) Perioste- 
al chondrosarcoma: imaging studies suggest 
that the tumor occurs in the periosteum. Hi- 
stologically, you can see chondrocyte neoplas-
tic hyperplasia and the tumor often shows inva-
sive growth. (6) Cartilage myxoid fibroma: it is 
the primary bone of benign cartilage tumors, 
which are rich in mucus, but tumor cells are 
spindle or mantle and atopy is not obvious, but 
showing visible hyaline cartilage, focal ossifica-
tion, and calcification.

In conclusion, intraosseous myxoid chondro-
sarcoma is an extremely rare tumor with unique 
morphological manifestations. Based on limit-
ed data, imaging findings are not typical and 
specific. It is difficult to distinguish between 
benign and malignant, thus pathological exa- 
minations are necessary. Imaging examina-
tions for the determination of the extent, loca-
tion of the lesion, assessment of postoperative 
efficacy, and determination of recurrence and 
metastasis are also very necessary. The best 
treatment for intraosseous myxoid chondrosar-
coma is surgical resection. The present study 
suggests that the combination of imaging and 
pathological examinations, along with the use 
of molecular diagnostic techniques to detect its 
characteristic translocation, are necessary to 
achieve a clear diagnosis. 
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