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1  |  BACKGROUND

Sarcomatoid sweat gland carcinomas are rare among 
cutaneous cancers, with less than 20 cases described. A 
54- year- old woman with sarcomatoid sweat gland carci-
noma of the right upper extremity suffered extensive re-
currence at 15 months, unresponsive to chemotherapy. 
There is no standard treatment or chemotherapy regimens 
for metastatic sweat gland carcinoma.

Tumors arising from sweat glands, or cutaneous ad-
nexal tumors, comprise a small number of cutaneous tu-
mors. 0.005%– 0.01% of all cutaneous tumors are eccrine 
porocarcinomas, the most common type of cutaneous 
adnexal tumor.1 Sarcomatoid carcinoma is an exceedingly 
rare biphasic malignancy consisting of an epithelial, car-
cinomatous component and a mesenchymal, sarcomatous 
component.2 It has been known through publication his-
tory by other names, including carcinosarcoma, metaplas-
tic carcinoma, and malignant mixed tumor.3 It arises more 
commonly from primary visceral sites such as the uterus, 
ovaries, breast, bladder, and lungs, and much less com-
monly as a primary skin lesion.4 When it does occur as a 

primary skin lesion, its epithelial component most often 
occurs as an epidermal- derived carcinoma or skin adnexal 
carcinoma.2,5,6 Epidermal- derived carcinomas are more 
common and include basal or squamous cell carcinomas 
which tend to occur on sun- exposed skin of the head and 
neck, involve older patients, and yield more favorable 
prognoses with 5- year survival of 70%.2,5,6 Skin adnexal 
carcinomas are much rarer and include spiradenocarci-
noma, malignant proliferating trichilemmal tumors/cysts, 
porocarcinomas, and pilomatrical carcinomas.2,5,6 These 
lesions tend to involve younger patients, grow from long- 
standing tumor nodules over many years, and are associ-
ated with aggressive behavior and poorer prognosis with 
5- year survival of 25%.2,5,6

Treatment for sarcomatoid carcinoma can vary de-
pending on whether it is local or metastatic. Local disease 
is treated with wide local excision and Mohs micrographic 
surgery in several cases.7 There is limited evidence on the 
efficacy of radiation in local disease.7 Chemotherapy for 
metastatic sweat gland carcinoma are guided based on 
limited case reports. Even then, only modest responses 
have been shown.7
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2  |  CASE REPORT

A 54- year- old female presented with an ulcerating mass 
of the right medial upper arm and underwent biopsy at 
an outside hospital. Pathology revealed poorly differenti-
ated carcinoma with foci of squamoid and glandular dif-
ferentiation as well as sarcomatoid features. The mass had 
previously been slow growing and subcutaneous without 
overlying skin changes for 8 years. The patient was re-
ferred to our institution shortly after for a more compre-
hensive evaluation of her biopsy, and for re- excision of the 
lesion with more surgically appropriate margins. Upon 
presentation, a PET- CT showed a 1.9 cm soft tissue den-
sity of the right medial upper arm, but no distal metastatic 
disease or lymphadenopathy. She then underwent wide 
local excision of the mass which measured 2 × 1 cm with 
a 1.5 cm margin.

Formalin- fixed, paraffin- embedded tissue blocks from 
all cases were examined by H&E- stained sections and 
immunohistochemistry. Immunohistochemical stains 
were performed using the following commercially avail-
able antibodies: CK 5/6, CK7, CK20, CAM5.2, vimentin, 
S- 100, S- 100 red, p63, TTF- 1, ER, PR, chromogranin, syn-
aptophysin, glypican- 3, Ki67 from Roche/Ventana; and 
Sox10, GATA- 3, CEA, Napsin- A, Pax8, and IMP3 from 
Cell Marque. Appropriate positive and negative controls 
were used throughout the study.

Pathology revealed a biphasic malignant neoplasm 
consistent with sarcomatoid sweat gland carcinoma. The 
epithelial component contained glandular and squamoid 
epithelial cells with pleomorphic spindled myoepithelial 
cells. The margins were negative and there was no senti-
nel lymph node biopsy performed. H&E slides can be seen 
in Figure 1, taken from a portion of the same slides found 
in Figure S2, images A and B. Original excisional biopsy 
images can also be reviewed in Figure S1.

The patient returned for frequent MRI surveillance of 
the arm over the next 10 months which showed consistent 
enhancement of the surgical site, thought to be secondary 
to skin changes and less likely residual tumor.

Fifteen months after the initial resection, the patient 
presented to the emergency department twice. The first 
time was for abdominal pain thought to be dyspepsia, 
then several weeks later for chest pain and 12- pound 
weight loss over the previous month. Radiography with 
CT scan of chest, abdomen, and pelvis showed multiple 
new masses measuring up to 9 cm in size in the right and 
left lungs, as well as the right hilar and subcarinal areas. 
New masses measuring 1.2 and 2.2 cm in size were also, 
respectively, detected in the liver and pancreas. These 
masses are shown in Figure 2. Bronchoscopy with biopsy 
of the pulmonary masses revealed metastatic sarcomatoid 
sweat gland carcinoma. Pathologic images and descrip-
tions can be found in Figures S3 and S4. The patient was to 
be referred for outpatient palliative radiation of the lung 
metastases.

However, several days later the patient presented 
again to the emergency department for dizziness, left 
sided weakness, right facial droop, bifrontal throbbing 
headache, and altered mental status. CT scan of the head 
showed a large right frontal lobe mass measuring 4.2 cm, 
associated vasogenic edema, petechial hemorrhage, left-
ward midline shift, and mild subfalcine herniation. The 
mass is shown in Figure 3. Patient underwent right fron-
tal craniotomy for tumor resection with symptomatic re-
lief and resolution of the above symptoms. Pathology was 
consistent with previous results. Pathology slides and de-
scriptions can be seen in Figure S5.

Her condition continued to deteriorate over the next 
few weeks with the development of hypoxemic respi-
ratory failure secondary to worsening pulmonary me-
tastases. Next- generation sequencing did not reveal 

F I G U R E  1  Wide local excision of patient's right upper arm lesion reveals a large sheet of tumor cells encapsulated by a fibrous sheath 
on (H&E) at intermediate power (A). On H&E stain at high power (B), one population of tumor cells show enlarged, pleomorphic, vesicular 
nuclei with irregular contours, anisonucleosis, coarse clumped chromatin, and prominent nucleoli. The second population of tumor cells are 
spindle- shaped with hyperchromatic nuclei and can be seen scattered in smaller numbers between the squamoid cells. Mitotic figures can be 
seen in the background. (Please note Figure 1 is the same images from Figure S2 images (A and B), prepared by our pathology department).
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targetable mutations, and ER and HER2 staining was neg-
ative. Without actionable mutations for targeted therapy, 
she received carboplatin and paclitaxel and was referred 
to radiation oncology for external beam radiation therapy 
of the pulmonary mass; however, the patient elected for 
best supportive care and expired.

3  |  DISCUSSION

Here we present a case that was both diagnostically chal-
lenging from a pathological perspective as well as clini-
cally challenging with no standard treatment. Cutaneous 
sarcomatoid carcinomas are diagnostically challenging in 
that they are a very rare entity that can be easily confused 

with other diseases. A poorly differentiated carcinomatous 
element may be missed if ductal or glandular structures 
that hint at an epithelial origin are poorly formed.5,8 The 
sarcomatoid carcinoma can potentially be confused with 
a wide variety of tumors including squamous cell carci-
noma, breast ductal carcinoma, other skin adnexal carci-
nomas, and a variety of other mixed tumors of the skin 
which is why staining is vital to a correct diagnosis.5,8,9– 13

Metastases of cutaneous sarcomatoid carcinomas may 
consist predominantly or exclusively of the sarcoma-
tous element, carcinomatous element, or both.5,8 In our 
patient's case, the metastases to the lung and brain con-
sisted predominantly of the sarcomatous population. This 
is in contrast to the primary cutaneous lesion in which 
the carcinomatous and sarcomatous populations were 

F I G U R E  2  CAT scans of thorax 
(A, B) and abdomen (C, D). Images (A) 
and (C) were taken at 15 months from 
diagnosis. Images (B) and (D) were taken 
at 17 months.

F I G U R E  3  MRI of the brain with 
metastatic lesion (A) and local edema (B) 
taken at 17 months.
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of comparable proportions. This finding may signify that 
sweat gland carcinomas with sarcomatous components 
may become more aggressive or metastasize more eas-
ily.5,8 In our patient's case, the metastasis occurred and 
spread very rapidly.

Our decision to treat the patient with palliative carbo-
platin and paclitaxel was based on several previous cases 
receiving a combination of platinum- based and taxol che-
motherapy.14– 20 Given the rarity of this case, we wanted to 
perform an extensive literature search to compare treat-
ments of previous cases.

At first our literature search included only sweat 
gland tumors with sarcomatoid differentiation. 
However, this yielded minimal results as cases number 
less than 20 and many had local disease only. We wid-
ened our search to all malignant sweat gland tumors 
to grasp a better understanding of treatment outcomes. 
Key words included “malignant sweat gland carcinoma” 
which yielded 25 relevant articles out of 214 in total. We 
excluded articles pertaining to the breast or vaginal duc-
tal carcinoma. Another literature search with keywords 
“metastatic sweat gland carcinoma” yielded 16 results, 7 
of which were relevant. Six articles were excluded due to 
foreign language text. Given the variety in nomenclature 
of sweat gland carcinomas, references of included arti-
cles were used to identify many additional case reports 
dating back to the 1960s.

In our literature review, we found 15 distinct cases 
of specifically spindle cell sarcomatoid differentiation 
in various sweat gland tumors. However, this number is 
given with a degree of uncertainty due to the lack of con-
sistent nomenclature in the literature. These are outlined 
in Table 1. Three additional cases were noted in Robson 
et al.; however, it is unclear if these overlap with previous 
cases as no source was tied to these in their review.1 Patel 
et al. and McKee et al. described sweat gland tumors with 
mesenchymal elements that were non spindle cell and 
were therefore not included in Table 1.21,22

Cases with local spread and lymph nodal disease are 
outlined in Table 2. Cases with diffuse metastatic disease 
are outlined in Table  3. As many cases as possible were 
included, but given the variety in nomenclature of sweat 
gland carcinomas, the tables are not exhaustive, but rep-
resent a majority.

Much of the early literature describes metastatic 
sweat gland carcinoma as both radio and chemo- 
resistant, with poor prognosis.23– 26 Most data on prog-
nosticating factors and mortality comes from eccrine 
porocarcinomas (EPC) as the most common sweat gland 
tumor. The most recent meta- analysis of 116 cases of 
EPC by Le et al. found negative prognosticating factors 
to include: ulceration, high mitotic activity, absence of 
surgery, use of chemotherapy, and distant metastasis.7 

The 1- year overall survival rate was 93.0% versus 3 year 
of 70.3%.7 Patients with a positive lymph node status had 
a mortality rate of 39.1% versus 11.4% in those without.7 
Those with distant metastases had a 1- year survival rate 
of 42.9% and 3- year overall survival of 0% versus >90% 
for both without metastasis.7

For nonmetastatic disease, most reports described 
wide local excision as the surgical choice. There is one 
report describing Mohs surgery, but there is no formal 
comparison of the two different surgical techniques and 
outcomes.27 Neoadjuvant chemotherapy prior to excision 
has been reported once.28 Very few cases performed initial 
sentinel lymph node biopsies as there has been no clear 
evidence of a mortality benefit; however, it is worth noting 
that this has also not been specifically studied.27

There were seven cases that had some combination of 
ER, PR, or HER2 positivity, five of which used more tar-
geted therapy with either traztusumab or tamoxifen. All 
of these five cases achieved remission at the end of desig-
nated time points.14,17,28– 32

In conclusion, we have described the clinical and 
pathologic features of sweat gland carcinoma, partic-
ularly those with a spindle cell sarcomatous element. 
Sarcomatous sweat gland carcinomas are rare entities 
with less than 20 cases on literature review. The sar-
comatous elements seem to increase with metastasis. 
Metastatic survival rates are poor, cited as low as 39.5% 
three- year overall survival.7 These statistics are also 
limited to eccrine porocarcinoma, as other subytpes are 
more rare. There are no standard guidelines for type of 
surgical excision, the use of sentinel lymph node biopsy, 
radiotherapy, or chemotherapy regimen.7 Given the 
success of endocrine or HER2- targeted therapy in four 
cases, checking all tumors for ER, PR, and HER2 posi-
tivity could provide treatment options withlower risks 
of toxicity.29 Overall, there are many opportunities for 
further research into the treatment of metastatic sweat 
gland tumors of all subtypes, particularly those with sar-
comatous elements.
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