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Abstract
Soft tissue myoepithelial carcinomas are a rare, malignant subgroup of myoepithelial tumours mostly arising in the extremi-
ties with equal predilection for women and men. The mainstay of management of localised disease is complete surgical 
resection. Despite optimal treatment, 40–45% of tumours recur. Data regarding the efficacy of systemic therapy for advanced 
and metastatic disease are lacking. The primary aim of this study was to evaluate the outcome of all patients with soft tis-
sue myoepithelial carcinoma treated at a single referral centre. The secondary aim was to establish the efficacy of systemic 
therapies in patients with advanced disease. A retrospective review of the prospectively maintained Royal Marsden Sarcoma 
Unit database was performed to identify soft tissue myoepithelial carcinoma patients treated between 1996 and 2019. Patient 
baseline characteristics and treatment history were recorded. Response to systemic therapy was evaluated using RECIST 1.1. 
We identified 24 patients treated at our institution between 1996 and 2019,12 males and 12 females. Median age at presenta-
tion was 49.6 years [interquartile range (IQR) 40.5–63.3 years]. Twenty-two out of 24 patients (91.7%) underwent primary 
surgical resection. Nine patients (37.5%) received systemic treatment. A partial response was documented in one patient 
treated with doxorubicin. The median progression-free survival for first-line chemotherapy was 9.3 months. Myoepithelial 
carcinoma frequently recurs after complete surgical resection. Conventional chemotherapy demonstrated some activity in 
myoepithelial carcinoma, however, more effective systemic therapies are required and enrolment in clinical trial should be 
encouraged.

Keywords  Soft tissue myoepithelial carcinoma/tumour · Malignant myoepithelioma · Sarcomas · Soft tissue tumour · 
Treatment · Chemotherapy

Introduction

Myoepithelial tumours are a heterogenous group of 
tumours which demonstrate myoepithelial differentiation. 
These tumours are typically found in structures containing 
glandular or ductal tissues, but are increasingly reported 
in bone, soft tissue and cutaneous tissues [1]. Soft tissue 
myoepithelial carcinoma/malignant myoepithelioma is a 
rare, malignant subtype of myoepithelial tumour, with a 
wide histologic spectrum [1]. Whilst approximately half 
of the salivary gland myoepithelial tumours demonstrate 
benign histological features, the majority of myoepithelial 
tumours arising in the soft tissue are malignant [1]. Soft 
tissue myoepithelial carcinomas have equal predilection for 
women and men. They may present in any age group, but 
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are typically present before the 4th decade with most lesions 
arising within extremities [1, 2].

Histologically, myoepithelial carcinomas have a varied 
morphology, and can be composed of epithelioid, spindled, 
rounded or even rhabdoid or plasmacytoid cells, with a 
variety of architectural patterns, but generally demonstrate 
moderate or severe cytologic atypia with vesicular nuclei 
and prominent nucleoli. Tumours with cytological atypia, 
high mitotic count and high tumour necrosis exhibit a more 
aggressive pattern of clinical behaviour [1–3]. Myoepithelial 
carcinomas are characterised by the variable expression of 
cytokeratins or epithelial membrane antigen (EMA) with 
S100 protein and often muscle/myoepithelial markers such 
as smooth muscle actin (SMA) or calponin. Approximately, 
10–20% demonstrate nuclear loss of integrase interactor 
1 (INI1) expression due to chromosome 22q deletions [2, 
4]. EWSR1 (or sometimes FUS) gene rearrangements have 
been demonstrated in approximately 40–50% of soft tissue 
myoepithelial carcinomas, and deletions of the SMARCB1 
gene are seen in approximately 30% of cases [1, 2, 5]. The 
significance of these gene rearrangements is not yet fully 
understood [2], although those tumours lacking the EWSR1 
gene rearrangement are typically associated with a benign 
clinical course [1, 6].

The mainstay of management of localised soft tissue 
myoepithelial carcinoma is surgical resection with clear mar-
gins, with or without pre-/post-operative radiation. Despite 
optimal treatment, 40–45% of patients develop metastatic or 
recurrent disease [2, 3]. However, data regarding the efficacy 
of systemic therapy for advanced/metastatic disease and out-
comes of patients with soft tissue myoepithelial carcinoma 
are lacking. The aim of this study was to evaluate the out-
come of all patients with soft tissue myoepithelial carcinoma 
treated at a single referral centre, in order to provide a bench-
mark for clinical practice and future studies.

Method

Institutional approval was obtained prior to commenc-
ing the study. A retrospective review of the prospectively 
maintained Royal Marsden Hospital (RMH) Sarcoma Unit 
database was performed to identify soft tissue myoepithelial 
carcinoma patients treated from June 1996 to February 2019. 
Baseline characteristics and treatment history were obtained 
from the database and electronic patient record.

In all cases, the histological diagnosis of a soft tissue 
myoepithelial tumour was confirmed by an expert soft tissue 
pathologist (CF, KT). All primary salivary gland or sali-
vary gland-type myoepithelial neoplasms were excluded, 
as were any metastatic salivary gland-type myoepithelial 

carcinomas, as these are a genetically distinct population 
from salivary gland-type myoepithelial carcinomas. One 
case of primary malignant adenomyoepithelioma of the 
breast, whilst arising from glandular rather than soft tissues, 
was included in our study since this subtype shares many of 
the clinical and histopathological elements of malignant soft 
tissue myoepithelial tumours.

Patients were staged pre-operatively using either a CT or 
MRI of the primary site and CT or plain radiograph of the 
chest. Pre-/post-operative radiotherapy was considered for 
patients with operable disease. Re-staging was performed 
every 3–6 months initially. Patients with inoperable/meta-
static disease were considered for palliative therapy depend-
ing on the disease burden/location and symptoms.

Standard doses of systemic anticancer treatments were 
used in all patients. Re-staging scans were routinely per-
formed every 2–3 cycles of systemic therapy. Response to 
systemic therapy was assessed using the Response Evalu-
ation Criteria in Solid Tumours (RECIST) version 1.1 
[7]. The radiological response in all patients treated with 
systemic therapy was re-reviewed for this study. Toxicity 
was managed according to standard institutional guide-
lines. Descriptive statistics were employed as well as 
Kaplan–Meier methods for estimating overall survival (OS) 

Table 1   Clinical characteristics of 24 myoepithelial carcinoma 
patients

Characteristic Total, n = 24

Median age at presentation (years) 49.6
Gender
 Female 12 (50.0%)
 Male 12 (50.5%)

Primary site
 Extremity 6
 Thorax 5
 Abdomen 4
 Head and neck 4
 Pelvis 3
 Breast 1
 Spine 1

Stage at presentation
 Localised 20
 Advanced/metastatic 4

Surgery
 Primary resection 22
 Resection of recurrence/metastectomy 4

Radiation
 Neoadjuvant 0
 Adjuvant 6
 Palliative 6
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and progression-free survival (PFS) for patients treated with 
systemic therapies.

Results

We identified 24 adult patients diagnosed with soft tissue 
myoepithelial carcinoma treated between June 1996 and 
February 2019. Patient baseline characteristics are shown 
in Table 1. The median age at diagnosis was 49.6 years (IQR 
40.5–63.3 years). Twelve patients were female (50%) and 
twelve were male (50%). Ten patients (41.7%) were dead 
of disease, 9 patients (37.5%) were alive with no evidence 
of disease and 3 patients (12.5%) were alive with disease. 
The status of 2 patients (8.3%) was unknown, as they had 
left the United Kingdom. Median follow-up of all patients 
from diagnosis to death or last follow-up was 3.9 years (IQR 
2.7–6.3 years).

Tumour characteristics

Seventeen patients (70.8%) were classified as having soft 
tissue myoepithelial carcinoma, six patients (25.0%) were 

classified as having ‘malignant myoepithelioma’ and one 
patient (4.2%) had a malignant adenomyoepithelioma 
of the breast. Most tumours originated in the extremities 
(n = 6, 25.0%), followed by thorax (n = 5, 20.8%), head/
neck (excluding salivary glands) (n = 4, 16.7%) and abdo-
men (n = 4, 16.7%). Twenty patients (83.3%) presented with 
localised disease of which nineteen (95.0%) were managed 
with surgical resection. Thirteen patients (54.2%) relapsed 
during the study period; 3 (23.1%) with local relapse and 
10 (76.9%) with metastatic disease. In the relapsed cohort, 
median follow-up from primary surgical resection to first 
relapse was 21 months (IQR 4.8–40.8 months). Four patients 
(16.7%) presented with metastatic disease of which three 
(75.0%) were managed with surgical resection. The most 
common metastatic site at presentation was lung (n = 2, 
8.3%).

Local therapies

Twenty-two of 24 patients (91.7%) underwent surgical resec-
tion as primary management of which 3 (13.6%) had locally 
advanced or metastatic disease at presentation. Median fol-
low-up from diagnosis to death or last follow-up for those 

Table 2   Outcome of patients treated with systemic therapy

Patient Age at 
diagnosis 
(years)

SACT​ Duration of 
Treatment 
(cycles)

Best response as 
per RECIST 1.1

Current status Survival from diagnosis 
to death or last follow-up 
(months)

1 49.4 ECF 6 SD Dead of disease 106.0
Phase I trial 7 SD

2 40.1 Doxorubicin + cyclophos-
phamide

3 SD Dead of disease 31.9

Carbo–Taxol 2 PD
3 63.0 Capecitabine 2 PD Dead of disease 106.8

Paclitaxel 2 PD
4 44.9 Doxorubicin 6 SD Living with evidence of 

disease
99.6

Gemcitabine + docetaxel 6 SD
Pazopanib 6 SD
Phase I trial 2 SD

5 29.4 Cisplatin + 5FU 6 SD Dead of disease 82.9
Docetaxel + carboplatin 6 SD
Phase I trial 1 PD

6 33.9 Carboplatin + capecitabine 2 PD Dead of disease 49.3
Doxorubicin 6 PR

7 64.1 Cyclophosphamide + pred-
nisolone

25 SD Dead of disease 44.9

8 67.7 Cyclophosphamide + doxo-
rubicin + carboplatin

4 SD Dead of disease 32.8

Carboplatin + etoposide 3 SD
Docetaxel 3 SD

9 49.8 Doxorubicin 2 PD Unknown—lost to follow-
up

0.2
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who underwent primary surgical resection was 4.1 years 
(IQR 3.2–7.9 years). In the two patients (8.3%) who did 
not have primary surgery, this was due to inoperability at 
presentation.

Eleven of 22 patients (50.0%) had an R0 resection, whilst 
7 of 22 (31.8%) and 4 of 22 (18.2%) had a R1 and R2 resec-
tion, respectively on review of the post-operative pathology. 
Seven of 11 patients (63.6%) with a R1 or R2 resection did 
not have surgery performed at RMH and 8 of 11 (72.7%) of 
these patients did not have surgery performed by a specialist 
sarcoma surgeon. Of the patients who had a R2 resection, 
only 1 of 4 (25.0%) had their surgery performed at RMH. 
This patient with an R2 resection treated at RMH underwent 
a palliative excision of a parotid soft tissue myoepithelial 
carcinoma which had presented over 20 years following sur-
gery and radiotherapy for a parotid adenoma in the same site. 
At time of surgery, this patient had stable low volume pul-
monary metastases, and palliative debulking surgery of the 
parotid mass was performed. The patient was subsequently 
treated with palliative radiotherapy and chemotherapy. The 
patient survived for 8.8 years following palliative surgery, 
but died from progressive metastatic disease.

At the time of analysis, 6 of 11 patients (54.5%) with 
an R0 resection, 4 of 7 patients (57.1%) with R1 and 3 
of 4 (75.0%) with an R2 resection had relapsed. Median 
follow-up from diagnosis to death or last follow-up for R0 
and R1/R2 resections was 5.5 years (IQR 1.9–6.1 years) and 
4.0 years (IQR 2.5–5.3 years), respectively.

Two patients (8.3%) underwent repeat surgical resection 
at 2.6 months and 14.0 months for a local relapse follow-
ing primary surgical excision. The first patient had a second 
relapse 8.4 months after their repeat surgery and was started 
on systemic chemotherapy. The other patient has been fol-
lowed up for 22.6 months after repeat surgery and has not 
had a second relapse to date. Post-operative radiation was 
administered to 6 patients (25%), with a total dose of 30-65 
grays (Gy) delivered in 2 Gy fractions. None received pre-
operative radiation. Median follow-up from diagnosis to 
death or last follow-up in patients who received post-opera-
tive radiotherapy was 4.4 years (IQR 2.9–5.5 years).

Six patients (25.0%) received palliative radiotherapy 
(total dose of 20–55 Gy delivered in 2–3 Gy fractions). 
Median follow-up from diagnosis to death or last follow-up 
for those who received palliative radiotherapy was 5.3 years 
(IQR 3.0–8.4 years). All patients were subsequently treated 
with systemic chemotherapy following palliative radiother-
apy. None of these patients received isolated limb perfusion 
or cryoablation.

Fig. 1   CT images of patient who demonstrated a partial response to 
chemotherapy. CT thorax baseline prior to doxorubicin chemotherapy 
demonstrating 6.7  cm metastatic deposit in right thorax, abutting the 
oblique fissure. CT thorax post two cycles of doxorubicin chemotherapy 
demonstrating reduction in metastatic deposit in right thorax, abutting the 
oblique fissure from 6.7 to 4.3 cm. CT thorax post four cycles of doxoru-
bicin chemotherapy demonstrating reduction in metastatic deposit in right 
thorax, abutting the oblique fissure from 6.7 cm (baseline) to 4.1 cm. 1CT 
thorax end of treatment (post six cycles) with doxorubicin chemotherapy 
demonstrating reduction in metastatic deposit in right thorax, abutting the 
oblique fissure from 6.7 cm (baseline) to 3.5 cm
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Systemic therapy

Nine patients (37.5%) were treated with palliative systemic 
therapy for metastatic disease following primary surgery 
with a median time from surgery to first systemic chemo-
therapy treatment of 30.0 months (IQR 10.7–48.4 months). 
Table 2 summarises the systemic treatments administered. 
Median number of chemotherapy lines was 2 (range 1–4). 
In the first-line, doxorubicin (either as single agent or com-
bination) was administered to 5 of 9 (55.6%) patients. Three 
patients (12.5%) were enrolled in phase I clinical trials.

One (11%) patient treated with 6 cycles of doxorubicin 
had a partial response (PR). The patient was a 33-year-old 
male with soft tissue myoepithelial carcinoma of the neck. 
Initial surgery was followed by post-operative radiotherapy. 
A local recurrence and lung metastases were diagnosed 
5.1 months after primary surgery. The patient received first- 
line palliative chemotherapy with carboplatin and capecit-
abine, for two cycles, with progressive disease (PD). The 
patient was offered second-line palliative chemotherapy 
with doxorubicin (completing 6 cycles), with a PR and a 
PFS of 8.0 months (see Fig. 1). This patient died of disease 
4.1 years after initial diagnosis.

Six out of 9 patients (66.7%) had stable disease (SD) 
as the best response to first-line systemic treatment (See 
Table  2). One patient (11.1%) had a prolonged period 
(1.3 years) of SD with oral cyclophosphamide (200 mg 
once daily on an alternate week schedule) and prednisolone 

(20 mg once daily) [8]. This was a 63-year-old female treated 
for a malignant adenomyoepithelial carcinoma of the left 
breast with a lung metastasis. The patient had two previ-
ous excisions of the primary tumour and a metastectomy 
for thoracic/chest wall disease. Survival from diagnosis to 
death was 3.7 years.

The Kaplan–Meier curve of OS for patients treated with 
palliative systemic therapy is shown in Fig. 2. Median OS 
was 2.7 years from first relapse to death or last follow-up and 
median PFS for first-line systemic therapy was 9.3 months. 
OS rates at 5 years for patients with advanced or metastatic 
disease treated with palliative chemotherapy was 14.6% 
(95% CI 0.7–47.1%).

There were no unexpected toxicities from systemic ther-
apy and there were no treatment-related deaths. One patient 
treated with combination doxorubicin, cyclophosphamide 
and carboplatin in the first-line developed grade 3 neutro-
paenia, thrombocytopaenia and anaemia after four cycles of 
treatment which led to treatment discontinuation.

Discussion

Soft tissue myoepithelial carcinoma can cause significant 
morbidity with a paucity of evidence to guide management. 
To our knowledge, this single centre retrospective study of 
24 sequential patients with myoepithelial carcinoma treated 
is the largest published cohort to date. Although our data 

Fig. 2   Survival from the start 
of first-line systemic therapy 
to death or last follow-up in 
patients with locally advanced 
or metastatic disease
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are retrospective, a strength of this study is that the diag-
nosis was confirmed in all cases by an expert soft tissue 
pathologist. In addition, radiological response was re-eval-
uated in all patients treated with systemic therapy. Median 
follow-up for all patients was 3.9 years (IQR 2.7–6.3 years). 
Low numbers (reflecting the rarity of this disease) make it 
difficult to provide definitive answers regarding optimum 
management, but our data provide a benchmark for future 
studies in soft tissue myoepithelial carcinoma, as well as a 
guide to clinicians and patients regarding treatment choices 
and prognosis. Standard management of localised disease 
is complete surgical resection with or without radiation in a 
referral centre with experience in treating sarcoma.

Only one (11%) patient had a partial response to first-
line systemic therapy. The median PFS following first-line 
therapy was 9.3 months, and the median OS from starting 
first-line therapy was 2.7 years. One patient had prolonged 
SD (15.4 months) with combination cyclophosphamide and 
prednisolone. Consequently, our data suggest that systemic 
therapy may have a role in palliating advanced soft tissue 
myoepithelial carcinoma.

Table 3 shows previous published reports of soft tis-
sue myoepithelial carcinoma. A previous case report has 
documented a partial response to carboplatin and paclitaxel 
in a patient with metastatic disease, treated with complete 
cytoreductive surgery following chemotherapy [9].

Table 3   Case reports of myoepithelial carcinoma published to date

References Year published Age Sex Primary site Surgery Systemic treat-
ment

Radiotherapy? Metastatic 
disease?

Outcome

[12] 2006 62 F Forearm Yes No No No Unknown
[13] 2007 30 M Knee Yes Unknown Unknown Unknown Unknown
[14] 2008 82 F Gluteus muscle Unknown Unknown Unknown Unknown Unknown
[15] 2011 36 M Shoulder Yes VIDE (6 cycles 

– PD)
No Yes Unknown

[16] 2014 69 M Shoulder Yes Unknown Unknown Unknown Unknown
[17] 2014 84 M Forearm Yes Unknown Unknown Unknown Unknown
[18] 2014 76 F Knee Yes No No Yes Dead
[19] 2015 45 F Abdomen Yes No No Yes Unknown
[20] 2015 40 M Neck Yes No Yes—post-

operative
No Alive

[21] 2016 33 F Neck Yes No No Yes Death
[22] 2016 36 M Neck Yes Carbopl-

atin + capecit-
abine (2 
cycles—PD). 
Doxorubicin 
(PR)

Yes—post-
operative

Yes Alive

[9] 2017 34 M Knee Yes—primary 
and metasta-
tectomy

Carbopl-
atin + pacli-
taxel (3 cycles 
NAdj—PR, 2 
cycles Adj—
PR)

Yes—post-oper-
ative 66 Gy in 
33#

Yes Alive

[23] 2017 44 M Paracecal mes-
entery

Yes Doxorubicin (6 
cycles—SD), 
gemcit-
abine + doc-
etaxel (6 
cycles—PD), 
pazopanib 
(7 months—PD)

No Yes Alive

[24] 2018 45 M Forearm Yes No Yes—pre-oper-
ative—50 Gy 
in 25#

Yes Alive

[25] 2019 52 M Unknown Unknown Unknown Unknown Yes Yes
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There are also currently no putative prognostic biomark-
ers for myoepithelial carcinoma; however, further study into 
the EWSR1 gene rearrangement [2], deletions of SMARCB1 
[5] and their downstream pathways may be helpful in build-
ing a greater understanding of myoepithelial carcinoma 
pathogenesis and developing effective therapeutic agents.

Three patients (12.5%) were enrolled in phase I clinical 
trials at our institution during this period. SD was the best 
result achieved for 2 out of 3 (66.6%) of these patients. There 
are currently no clinical trials which specifically include 
patients diagnosed with myoepithelial carcinoma. Tazem-
etostat, an oral highly selective EZH2 inhibitor, has been 
evaluated in a Phase II trial (which included patients with 
myoepithelial carcinoma) [10].

Conclusion

Despite our data showing a greater than 50% chance of devel-
oping relapsed or metastatic disease, our recommendations 
are that surgery with clear resection margins should be per-
formed by an expert sarcoma surgeon in specialist centres 
for localised disease. However, palliative or radical surgery 
in unfit patients or where surgery would lead to high levels of 
morbidity should be considered on an individual basis. Sys-
temic therapy may have some activity in soft tissue myoepi-
thelial carcinoma, however, there is a clear need for more 
effective treatments and enrolment into clinical trials should 
be encouraged. In order to obtain a greater understanding of 
this disease and improve outcomes, patients with soft tissue 
myoepithelial carcinoma should be treated and followed up 
in referral centres by a multi-disciplinary team [11].
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