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Abstract: Primary intraosseous myoepithelial carcinomas are extremely rare tumors. It is important to make an 
accurate pathological diagnosis for timely and proper treatment. We evaluated imaging, histological, and immu-
nohistochemical studies of a new case and performed a comprehensive review of the related literature. Plain and 
enhanced scan CT showed that the left proximal femur had an osteolytic lesion and speckled calcification, inho-
mogeneous enhancement was also observed after reinforcement. Microscopically, multinodular tumors were com-
prised mostly of polygonal cells within a stroma containing a variable amount of myxoid, chondroid, hyalinized, and 
osteoid-like material. Through immunohistochemistry, the tumor cells had diffuse strong staining for CK , P63, and 
P16. The Ki-67 index was less than 10%. We conclude that correct diagnosis must be achieved by imaging, histologi-
cal, and immunohistochemical stains. Primary intraosseous myoepithelial carcinoma also should be distinguished 
from metastatic myoepithelial carcinomas from the salivary gland, conventional osteosarcoma, and epithelial/car-
tilaginous differentiation in clear cell chondrosarcoma. 
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Introduction 

Myoepithelial tumors are composed of neo-
plastic cells that have a myoepithelial pheno-
type. Primary myoepithelial tumor has also be- 
en described in the bones as a distinct tumor 
entity. Diagnosis of a malignant myoepithelial 
tumor (MET) or a myoepithelial carcinoma is 
based upon the presence of at least moderate 
nuclear atypia [1]. There are very few reported 
cases of intraosseous myoepithelial carcino-
mas so far [2, 3].

Due to their rarity, unusual morphology, and 
intraosseous origin, myoepithelial tumors have 
frequently caused diagnostic difficulties. To 
better understand the biological features of 
these tumors, we report here one case and  
go through comprehensive review of the liter- 
ature. 

Case report

Patients and methods 

This study consisted of a consultation case of  
a 32-year-old male with 6 month discomfort 
from his left hip, with excruciating pain. We  
also performed a comprehensive review of  
the literature. 

Clinical data

Plain radiography showed expansive cystic low 
density shadow on left femur, with uneven and 
patchy high density shadow of the intracapsu-
lar. Plain and enhanced scan CT indicated that 
the left proximal femur had a osteolytic lesion, 
with speckled calcification (Figure 1A), and in- 
homogeneous enhancement after reinforce-
ment (Figure 1B). Plain and enhanced scan nu- 
clear magnetic resonance imaging (MRI) found 
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a large abnormal signal in the left femur that 
extended to the inferior horizontal medullary 
cavity. Local cortical destruction, soft tissue 
mass formation, and an obviously inhomoge-
neous enhancement were also observed. The 
bone scan displayed increased bone metabo-
lism in the proximal femur. Color Doppler ultra-
sound suggested that bilateral salivary glan- 
ds and neck lymph nodes had no obvious ab- 
normality.

Follow-up results

In our case, the patient received hip replace-
ment. There was no adjuvant radiochemothera-
py needed and there was no recurrence and 
metastasis for nine month post operation.

Discussion

Primary intraosseous myoepithelial tumors in- 
clude myoepitheliomas/mixed tumours/and ra- 

Figure 1. Computed tomography imaging examination. A. Plain scan CT shows that the left proximal femur has an 
osteolytic lesion and speckled calcification. B. Inhomogeneous enhancement could be observed after reinforce-
ment.

Figure 2. Histopathological examination. A. The tumor could be observed to 
have a much more cohesive growth, formed sharply defined tumor islands 
full of polygonal cells, with abundant eosinophilic cytoplasm in an myxoid-
rich stroma. ×100. B. Cartilage was among the tumor cells. ×200. C. Reac-
tive new bone was observed. ×200. D. The tumor cells infiltrated into muscle. 
×200.

Pathological morphology

Microscopically, the tumor 
could be observed with a 
much more cohesive growth, 
it formed sharply defined tu- 
mor islands full of polygonal 
cells with abundant eosino-
philic cytoplasm in a myxoid-
rich stroma (Figure 2A). Car- 
tilage (Figure 2B) and reac- 
tive new bone (Figure 2C) 
were also observed. The tu- 
mor cell nucleus was atypia 
and infiltrated into muscle 
(Figure 2D). Mitotic and ne- 
crosis were not obvious. 

Results of immunohistochem-
istry 

The tumor cells had diffused 
strong staining for CK (Fig- 
ure 3A), P63 (Figure 3B), and 
P16. Focal staining was for 
S100 (Figure 3C), SMA, and 
P53. The Ki-67 index was  
less than 10% (Figure 3D). 
The tumor cells were nonre- 
active to Calponin, STAB2, 
CD31, CD34 or ERG.
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re myoepithelial carcinomas [1, 4]. Through ra- 
diological imaging, most intraosseous myoepi-
thelial carcinomas present as expansile, radio-
lucent, lytic, destructive tumors. In previous 
studies on intraosseous myoepitheliomas, the 
lesions were radiolucent with well-defined sc- 
lerotic margins, and were expansile in some 
cases [1]. In our case, plain and enhanced scan 
CT suggested left proximal femur osteolytic 
lesion, speckled calcification, and inhomoge-
neous enhancement after reinforcement.

Histopathological spectrum of myoepithelial tu- 
mors from musculoskeletal tissues including 
intraosseous myoepithelial/mixed tumors is 
fairly well described. The tumors are of several 
cell types, ranging from polygonal to spindle or 
plasmacytoid. They arranged in cords, trabecu-
lae, ductal, and diffuse patterns. The tumor 
cells contained eosinophilic to clear cytoplasm 
and embedded in stroma, with varying amount 
of myxoid, chondroid, hyaline, and/or osteoid 
material [1-6, Table 1]. In our case, it was a per-
meative tumor with infiltration of the medulla 
and cortex. The tumor for the most part look- 
ed like conventional osteosarcoma, with she- 
ets of oval cells with mild to moderate (and 
focally marked) nuclear pleomorphism, and 
direct deposition of osteoid, bone, or cartilage. 
In some areas, deposition of hyaline matrix is 

spectively. In equivocal cases, they recom-
mended P63, CD10, calponin, and SMA as 
additional, useful, surrogate markers. In Table 
1, among 10 intraosseous malignant myoepi-
thelial carcinoma cases, EMA was positive in 
7/10 tumors, CK was positive in 4/10, pan CK 
and SMA were positive in 4/10, P63 and GFAP 
were positive in 5/10. Additionally, S100 was 
positive in 6/10. 

Several differential diagnoses need to be con-
sidered before making diagnosis of an intraos-
seous malignant MET. These diseases are as 
follows: (1) Metastatic tumors, especially malig-
nant mixed epithelial tumors and myoepithelial 
carcinomas from the salivary gland need to be 
excluded by clinical-radiologic examination. (2) 
Osteosarcoma, such as in our case where there 
were many metaplastic bones. STAB2 is posi-
tive in osteoblast but negative in tumor cells. 
The atypia of tumor cell is not obvious. Osteo- 
sarcoma is neoplastic osteogenesis. STAB2 is 
positive in tumor cells of osteosarcoma. In ra- 
diographic imaging, osteosarcoma may be co- 
mpletely lytic or sclerotic, but usually a combi-
nation of these features enables a preopera-
tive radiographic diagnosis of osteosarcoma in 
majority cases. Osteosarcoma growing on the 
surface of bone can elevate the periosteum 
and induce a periosteal reac tion in the form of 

Figure 3. Immunohistochemical images. A. The tumor cells had diffused 
strong staining for CK. ×200. B. Diffuse strong staining for P63. ×200. C. The 
tumor cells showed focal staining for S100. ×200. D. The Ki-67 index was 
less than 10%. ×200.

also found. Other areas of  
the tumor indicated a much 
more cohesive growth, form-
ing sharply defined tumor is- 
lands and composed of po- 
lygonal cells with abundant 
eosinophilic cytoplasm.

The diagnosis in this case  
was reinforced with positi- 
ve immunohistochemical co-
expression of epithelial mark-
ers along with P63. The tu- 
mor cells showed focal stain-
ing for S100 and SMA. The 
studies in a series of 14  
METs, including myoepithelial 
carcinomas of soft tissues 
[7], observed EMA positivity  
in 10/12 tumors (83%), CK 
positivity in 3/12 tumors 
(25%), along with S100 pro-
tein and glial fibrillary acidic 
protein (GFAP) (11/13, 85%) 
and, (6/12, 50%) tumors, re- 
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Table 1. Clinicopathological Features of intraosseous myoepithelial carcinomas

Case Age/
Sex Site

Histopathological features Immunohistochemical 
results Treatment Outcome

Cell arrangement Matrix
1 (2) 55/M Femur Cords Hyalinized-to-chondro-

myxoid
Vimentin+, pan CK+,
EMA+, muscle actin+,
SMA+, calponin+,
caldesmon+, P63+,
desmin-, CK-, MNF116-,
CK7-, CK20-, CK14-,
GFAP-, S-100-

Surgical Resection 
(Rx)

Metastasis 
(lung) (13 
months)

2 (3) 21/M Humerus Cords Myxochondroid CK+; GFAP+;
P63+, S100+
desmin+, vimentin+ 

Surgical Resection 
(Rx)

No

3 (4) 34/M Left Femur Cords 
Diffuse/Sheets

Chondromyxoid with 
squamous metaplasia

EMA+, CK5/6+, S100P+
GFAP+, BU-, INI1+

Left Extra-articular
Hip resection (R0)+ 
metastatectomy

FOD (10 
months)

4 23/M Right Fibula Cords,
Trabeculae
Diffuse

Chondromyxoid with 
squamous metaplasia, 
Osteoid

EMA+, pan CK+,
CK5/6+, S100P+,
GFAP-, BU-, INI1+

Wide excision FOD (12 
months)

5 8/M Left Fibula Cords,
Trabeculae

Chondromyxoid with 
squamous metaplasia

EMA+, pan CK+,
CK5/6+, S100P+,
GFAP+, p63+

Surgical Resection 
(R1)

On FU

6 40/M Phalanx  Nests,
Cords

Hyaline/sclerotic CK+, EMA+, S100P+,
GFAP+, CK5/6+, SMA-

Surgical Resection 
(R0)

On FU

7 26/M Femur Cords,
Diffuse

Chondromyxoid EMA+, pan CK+,
S100P+, GFAP-,
p63-, CD10+,
BU-, INI1+

Surgical Resection 
(Rx)
Metastatectomies

Metastasis
(parasapinal
region and 
lung). On FU

8 (5) 41/F Maxilla bone Spindle cells+small 
epithelial+plasmacytoid 
cells

Myxoid CK+; GFAP+;
áSMA+++; CD10;
S100; Ki67, 10%

Local excision+ 
chemoradiation

Metastasis
(lung) (16 
months, die)

9 (6) 48/F Rib Cords Myxoid P63+, calponin+,
SMA+, EMA+
GFAP-, S-100-
CK-, CK7-, CK20-

Surgical Resection 
(R0)

No

10 32/M Oblique
Current eminence
Case of cuboid bone

Nests Myxoid
Chondromyxoid

CK+, P63+, S100+
P16+, SMA+, Calponin-,
CD34-, Erg-, Ki67, 10%

Surgical Resection 
(R0)

On FU

M, Male; F, Female; CK, Cytokeratin; +, Positive; -, Negative; EMA, Epithelial membrane antigen; GFAP, Glial fibrillary acidic protein; SMA, Smooth muscle actin; BU, Brachyury 
(T); Rx, Surgical resection with unknown marginal status; R0, Surgical resection with clear margins; FOD, Free of disease; FU, Follow-up.

an open triangle overlying the diaphy seal side 
of the lesion. In this case, plain and enhanced 
scan CT suggested that left proximal femur  
had an osteolytic lesion, with speckled calcifi-
cation, as well as inhomogeneous enhance-
ment detected after reinforcement. (3) Epithe- 
lial and cartilaginous differentiation was seen 
in clear cell chondrosarcoma. It is a rare, low-
grade variant of chondrosarcoma with a ten-
dency to occur in the humeral or femoral head 
of elderly patients. Clear cell chondrosarcoma 
mainly consists of large, rounded clear cell 
component and woven bone, associated with 
low-grade chondrosarcoma components. In 
this case, there are many cartilage compo-
nents. But chondrocytes are not atypia. There 
are few clear cells.

Additional benefit of adjuvant chemotherapy 
has not been reported in malignant cases [8]. 

In our case, the patient has never received ad- 
juvant radiochemotherapy.

Conclusion

In summary, we analyzed a rare intraosseous 
myoepithelial carcinoma, which mimics primary 
osseous and cartilagenous tumors. The correct 
diagnosis for such a case only can be achie- 
ved by imaging, histological, and immunohisto-
chemical stains, which has treatment implica-
tions. So far, surgical resection with clear mar-
gins remains the better choice of therapy.

Acknowledgements

We would like to thank Mr. Yongqi Chen from 
Department of Pathology in Beijing Aerospace 
General Hospital for his final touch on English 
for this paper. 



Clinicopathological analysis of primary myoepithelial carcinoma of bone

6331 Int J Clin Exp Med 2018;11(6):6327-6331

Disclosure of conflict of interest

None.

Address correspondence to: Danhua Shen, Depart- 
ment of Pathology, Peking University People’s Hos- 
pital, 11 South Main Street, Xizhimen, Xicheng Dis- 
trict, Beijing 100044, China. E-mail: shenpath59@ 
163.com

References

[1] Kurzawa P, Kattapuram S, Hornicek FJ, An-
tonescu CR, Rosenberg AE, Nielsen GP. Prima-
ry myoepithelioma of bone, a report of 8 ca- 
ses. Am J Surg Pathol 2013; 37: 960-968. 

[2] Alberghini M, Pasquinelli G, Zanella L, Pignatti 
G, Benini S, Bacchini P, Bertoni F. Primary ma-
lignant myoepithelioma of the distal femur. AP-
MIS 2007; 115: 376-380. 

[3] Park JS, Ryu KN, Han CS, Park YK. Malignant 
myoepithelioma of the humerus with a satellite 
lesion: a case report and literature review. Br J 
Radiol 2010; 83: 161-164.

[4] Rekhi B, Joshi S, Panchwagh Y, Gulia A, Borges 
A, Bajpai J, Jambehekar NA, Pant V, Mandhol-
kar M, Byregowda S, Puri A. Clinicopathological 
features of five unusual cases of intraosseous 
myoepithelial carcinomas, mimicking conven-
tional primary bone tumours, including EWSR1 
rearrangement in one case. APMIS 2016; 124: 
278-290.

[5] Zhao F, Zhu H, Huang Y. Myoepithelial carcino-
ma inside of maxilla bone: a case report. Mol 
Clin Oncol 2013; 1: 315-317. 

[6] Biradar P, Menon S, Patil A, Karimundakal G, 
Jambhekar N. Primary myoepithelial carcino-
ma of rib bone: morphology, immunohisto-
chemical evaluation and diagnostic dilemma 
in an unusual case. J Cancer Res Ther 2015; 
11: 647.

[7] Rekhi B, Sable M, Jambhekar NA. Histopatho-
logical, immunohistochemical and molecular 
spectrum of myoepithelial tumours of soft tis-
sues. Virchows Arch 2012; 461: 687-697.

[8] McGough RL, Wang LJ, Gnepp DR, Terek RM. 
Metastatic mixed tumour arising in bone. A 
case report and review of the literature. J Bone 
Joint Surg Am 2001; 83: 1396-1402.

mailto:shenpath59@163.com
mailto:shenpath59@163.com

