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Soft tissue sarcoma (STS) is a rare cancer, which 
encompasses over 50 different subtypes of malignancies that 
develop in the connective tissues such as fat, muscle, and 
blood vessels. STS can develop anywhere in the body but 
are mostly found in the extremities, body wall and abdomen. 
Treatment often includes a combination of surgery, 
radiation, and systemic therapy. In this multidisciplinary 
sarcoma tumor board, our institutions discussed two cases 
of STS that are relevant to the adolescent and young adult 
(AYA) population—myxoid liposarcoma and alveolar soft 
part sarcoma. Even within these subtypes, prognostic 
factors, response to treatment, and survivorship concerns 
may vary between AYA and older patients. 

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

We present the following article in accordance with 
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/cco-20-147).

Case 1 (USC)

A 35-year-old woman initially presented with an enlarging, 
symptomatic right buttock mass and a synchronous left 
posterior thigh mass. On MRI, the right gluteal mass 
measured 8 cm × 4 cm × 9 cm and invaded into the gluteus 

maximus muscle while the left thigh mass measured  
13 cm × 10 cm × 22 cm without obvious local tissue 
invasion (Figure 1).  Both showed areas of nodular 
enhancement following intravenous administration of 
gadolinium based contrast material. A marrow replacing 
lesion within the left proximal femur was also identified 
involving the greater trochanter and femoral neck 
measuring 2 cm × 2 cm × 4 cm. The etiology of this was 
unclear and included metastatic disease versus a benign 
hemangioma or fibrous dysplasia. Percutaneous core 
needle biopsy of the right buttock mass revealed high grade 
myxoid liposarcoma with DDIT3 gene rearrangement by 
fluorescence in situ hybridization (FISH) and presence of 
round cell transformation. Percutaneous biopsy of the left 
thigh mass also showed myxoid liposarcoma but no definite 
round cell component. Staging with CT chest, abdomen, 
and pelvis (CT CAP) showed two nonspecific anterior 
chest wall subcutaneous nodules and no other potential 
sites of metastases.

The decision was made to treat with neoadjuvant 
chemotherapy with 4 cycles of AIM (doxorubicin, 
ifosfamide and mesna) followed by neoadjuvant radiation to 
a dose of 50 Gy to the buttock, thigh, and femur. She then 
underwent surgery for both sites. Final pathology revealed 
30% necrosis in the thigh mass and 15% necrosis in the 
buttock mass consistent with some treatment response, 
but up to 50% round cell changes. The margins for both 
specimens were close but negative. 
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Figure 1 Axial T1 (A) and short tau inversion recovery (STIR) (B) images show a posterior left thigh mass (arrows) with low T1 and 
hyperintense STIR signal with interspersed areas of fatty septations that has hyperintense T1 and hypointense STIR signal (arrowheads). 
The mass showed heterogeneous contrast enhancement following administration of intravenous contrast (not shown). Axial T1 (C) and 
STIR (D) images show a posterior right buttock mass (arrows) with similar characteristics as the left posterior thigh mass. In addition, on 
post contrast axial image (E), the mass shows marked contrast enhancement. The left femur lesion is also seen (arrowheads).
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Two months later, she developed lung metastases 
and a right humeral mass that was biopsy-proven as 
metastatic myxoid liposarcoma. She was then started 
on trabectedin. After 9 cycles she had increased liver 
enzymes that required discontinuation of treatment. She 
was then switched to eribulin. She underwent resection 
of the humeral mass with pathology confirming myxoid 
liposarcoma with less than 5% necrosis. This was followed 
by adjuvant radiation to a dose of 30 Gy in 10 fractions. 
She was maintained on eribulin but progressed with a 
metastasis in the left intertrochanteric femur with a soft 
tissue component. This was superior to the previously 
seen lesion, which was stable and favored to be benign. 
The metastasis was treated with curettage, cryoablation, 
and placement of a screw followed by adjuvant radiation 
to 30 Gy in 10 fractions. She resumed eribulin but her 
liver enzymes rose again so the dose was reduced by 20%. 
Follow up CT scans of the chest showed partial response 
to therapy with decrease in size of some of the pulmonary 
nodules. Therapy had to be held for 4 months due to 

the development of severe hypothyroidism. It was then 
resumed with less frequent dosing every 6 weeks. She 
continues on this dose reduced maintenance regimen at 
the present time, now 5 years since her original diagnosis. 
On most recent imaging the pulmonary nodules are stable, 
the anterior chest wall nodules are no longer seen, and 
there are no new metastases. 

Clinical and differential diagnosis

Myxoid liposarcoma is the second most common subtype 
of liposarcoma. It accounts for 15–20% of liposarcomas 
and represents about 5% of all STSs in adults (1). 
The tumor often arises in the lower extremities and 
can metastasize when high-grade features are present 
(characterized histologically by a round cell component) (2).  
Biopsy plays a crucial role in accurate diagnosis and for 
myxoid liposarcoma, the DDIT3 gene rearrangement is 
pathognomonic and can be seen in both low grade and high 
grade subtypes (3). 
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Radiologic discussion

Although ultrasound or CT may be done first and may 
also aid with biopsy, contrast-enhanced MRI remains 
the imaging modality of choice to best define a myxoid 
liposarcoma and guide surgical planning (4).  The 
characteristic CT and MRI appearance is related to 
very high water content. The classic MRI finding is of 
a well-defined, multilobulated, relatively homogeneous 
mass with T1 hypointense and marked T2 hyperintense 
signal, with interspersed small amount of intralesional 
adipose tissue (septa or nodules), which is seen as T1 
hyperintense signaling. It enhances following intravenous 
administration of contrast material. With increasing round 
cell component, the mass becomes more heterogeneous 
and nonspecific, with areas of round cell component having 
more intermediate T1 and T2 signal (5). In our case, the 
patient presented with two concurrent masses and it is 
uncertain whether these represented synchronous primaries 
or metastatic disease from either one of the primary sites. 

With high-grade (round cell) disease, the tumor can 
metastasize to the lungs, but it also has a distinct propensity 
to metastasize to atypical non-pulmonary sites such as the 
bone, soft tissues of the retroperitoneum, contralateral limb, 
chest wall, and pleura (6). Therefore, patients with high-risk 
myxoid liposarcoma should undergo whole body imaging 
to include the chest, abdomen, pelvis and spine as part of 
their staging evaluation. Studies have suggested a role for 
whole body MRI (WB-MRI) as this modality successfully 
detected extra-pulmonary metastatic disease that was 
occult on synchronous CT scans of the chest, abdomen and 
pelvis (6). Both bone scintigraphy and 18-F FDG-PET are 
relatively insensitive for detection of osseous metastasis of 
myxoid liposarcoma (5). As WB-MRI has demonstrated an 
ability to identify more sites of metastatic disease compared 
to other imaging modalities, it has been suggested that 
WB-MRI should be used at diagnosis and especially when 
the diagnosis of occult metastasis would change treatment 
planning. It may also be beneficial at diagnosis of recurrence 
to rule out other disease sites prior to consideration of 
metastasectomy (6).

Pathological discussion

Liposarcoma is one of the most common sarcomas found 
in adults and is characterized by adipocyte differentiation. 
Myxoid liposarcoma is a distinct variant of liposarcoma, 
characterized histologically by uniform round to oval 

shaped primitive non-lipogenic mesenchymal cells and 
a variable number of small signet-ring lipoblasts in a 
prominent myxoid stroma with a characteristic branching 
vascular pattern, sometimes referred to as “chicken wire” in 
appearance (7). 

A unique chromosome translocation, t(12;16)(q13;p11), 
resulting in a fusion of the DDIT3 gene (also known as 
CHOP or GADD153) on chromosome 12 and the FUS 
gene (also referred to as TLS) on chromosome 16, is the 
key genetic aberration in myxoid liposarcoma (8). More 
than 90% of myxoid liposarcoma are cytogenetically 
characterized by this translocation. In rare cases, a variant 
t(12;22)(q13;q12) has been described in which DDIT3 
(CHOP) fuses with EWS, a gene highly related to FUS (8).

Tumors show a spectrum of disease ranging from low-
grade to high-grade, poorly-differentiated forms with a 
prominent round cell component. It is suggested that round 
cell components above 25% indicate a high-grade neoplasm; 
however, there have been reports confirming a lower 
threshold of 5% as the cut off for high-grade tumors (9).  
Following radiation or chemotherapy, specimens can show 
a variable degree of necrosis or hyalinization as a response 
to therapy.

Treatment discussion

For localized, primary disease in myxoid liposarcoma, 
surgery is the primary treatment modality. Resection with 
negative margins is ideal to minimize the risk of local 
recurrence. High-grade myxoid liposarcoma may require 
wider resections in order to allow for adequate margins; 
however, when the tumor is adjacent to or invades critical 
structures such as nerves, blood vessels, or bones, a marginal 
resection may be necessary to preserve function.

Radiotherapy, in either the preoperative or postoperative 
setting, is generally performed in patients with high-grade 
disease, tumor size >5 cm, deep-seated tumors, recurrent 
disease, or in case of close or positive margins (10). Myxoid 
liposarcomas are unique in that the tumors are highly 
radiosensitive, and dramatic responses with pre-operative 
radiation have been reported (11). One study showed a 
59% tumor volume reduction after pre-operative radiation 
and others have reported 97% local control with combined 
surgery and radiation (12). Pre-operative radiation therapy 
may therefore be especially helpful in cases where upfront 
surgery may be particularly morbid. Radiation therapy in 
our case was used at initial presentation as neoadjuvant 
therapy, but was later used after recurrence as consolidation 
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therapy after surgery. 
Chemotherapy is generally reserved for patients with 

high-risk and advanced disease. In the (non-metastatic) 
adjuvant setting, high-risk features for which chemotherapy 
might be considered include high tumor grade, deep-
seated tumor, tumor size greater than 5 cm, and positive 
surgical margins. Comparing the liposarcoma subtypes, 
there is evidence of differential response and sensitivity to 
chemotherapy as the myxoid/round cell subtype appears 
to be especially chemosensitive as measured by RECIST 
response criteria relative to other liposarcoma subtypes (13). 
Standard chemotherapy regimens containing doxorubicin 
and dacarbazine based chemotherapy have been proven 
to be effective in myxoid liposarcoma (14). In addition, 
regimens consisting of doublets of doxorubicin/ifosfamide 
or gemcitabine/docetaxel resulted in response rates of 25% 
to 35% and survival of 12 to 18 months (15). All of these 
agents were used or considered in this case with expected 
side effects necessitating dose adjustments. 

Several newer systemic agents have also become 
important options for the treatment of patients with 
advanced high grade disease. Trabectedin was approved by 
the United States Food and Drug Administration (FDA) in 
2015 for the treatment of liposarcoma after it was shown 
to yield superior progression free survival as compared to 
dacarbazine (16). The most common side effects are nausea, 
vomiting, fatigue, diarrhea, cytopenias, elevated liver 
enzymes and hypoalbuminemia. In a phase III multicenter 
trial comparing trabectedin versus dacarbazine in patients 
with advanced liposarcoma or leiomyosarcoma after prior 
therapy with an anthracycline and at least one additional 
systemic regimen, trabectedin administration resulted in a 
45% reduction in the risk of disease progression or death 
compared with dacarbazine (median PFS for trabectedin 
vs. dacarbazine, 4.2 vs. 1.5 months; hazard ratio, 0.55; 
P<0.001). The interim analysis of OS demonstrated a 
13% reduction in risk of death in the trabectedin arm 
compared with dacarbazine (median OS for trabectedin 
vs. dacarbazine, 12.4 vs. 12.9 months; hazard ratio, 0.87; 
P=0.37). Eleven percent of patients on each treatment arm 
had myxoid liposarcoma (16).

Eribulin is a non-taxane microtubule inhibitor. It was 
first approved for use in metastatic breast cancer and 
then approved for treatment of liposarcoma by the FDA 
in 2016. The most common side effects of eribulin are 
cytopenias, fatigue, nausea, and peripheral neuropathy. Both 
trabectedin and eribulin have received recent FDA approval 
for application in the second-line setting for advanced high 

grade liposarcoma (17). Trabectedin seems to be particularly 
active in myxoid/round cell liposarcoma and may actually 
be considered for first-line therapy in selected patients. A 
phase 3 trial which included 64 (22%) patients with high-
grade myxoid liposarcoma, showed equivalent benefit to 
a neoadjuvant histotype-tailored chemotherapy regimen 
(trabectedin) compared to the standard chemotherapy 
regimen of epirubicin and ifosfamide (18).

As in the case of this patient, a combination of surgery, 
radiation, chemotherapy and novel agents is often required. 

AYA considerations

Pediatric l iposarcoma has a different spectrum of 
presentation compared to adult cases. Myxoid liposarcoma 
is the most common histologic subtype encountered in 
children and young adults, and the overall prognosis 
for myxoid tumors is excellent, generally with surgical 
treatment alone (19). Although younger age portends a 
better prognosis and outcome, there can be increasing 
degrees of chronic morbidity associated with longer survival 
and multiple or combination therapies. As in this case, 
toxicities associated with chemotherapy can be cumulative 
and may necessitate continued follow-up and monitoring 
into survivorship. The sarcoma model of care that involves 
a multimodality approach best achieved with the expertise 
concentrated at a comprehensive cancer center has been 
proposed as an excellent model for overall AYA care (20).

Conclusions

In myxoid l iposarcoma, tumors with a round cell 
component are considered high grade and can metastasize 
to unusual sites. This unique malignancy can present as 
synchronous tumors as in the case presented here. Although 
most often diagnosed in adults, this subtype is common 
in the AYA population. In these younger patients who are 
typically better able to tolerate multi-modality therapy, 
an aggressive combination approach to render these 
patients disease free may be warranted and can result in 
long term survival although morbidity must be considered, 
thoughtful implementation of sequential modalities and 
systemic therapies can maximize the survival benefit while 
maintaining a high quality of life. While newer agents 
show promise in treatment of metastatic disease and add 
to the systemic options of traditional chemotherapy, 
additional data is still needed to better assess any long-term 
effects of protracted courses of these newer agents. This 
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patient had multiple metastatic recurrences that required 
multiple surgeries, radiation therapy, and extended courses 
of chemotherapy. Although there is limited data on this 
protracted approach, this young woman is clinically well 
five years out from her initial diagnosis and it is hoped that 
her current maintenance therapy will continue to control 
the disease with minimal morbidity. 

Case 2 (NTUH)

A 29-year-old man sought medical attention because of 
worsening lower back pain. MRI of the lumbar spine 
revealed a suspected L5 metastatic lesion (Figure 2A). CT-
guided biopsy of the spine tumor showed epithelioid cell 
sarcoma, which based on immunohistochemistry staining 
results, was most consistent with alveolar soft part sarcoma 
(ASPS). 18-fluoro-deoxy-glucose positron-emission-
tomography/computed imaging (FDG PET/CT) revealed 
avid bilateral lung and multiple bone lesions, including the 
lumbar spine and left humerus, suggestive of metastatic 
disease. 

Within one month of initial diagnosis, the patient was 

referred to our hospital for further treatment. Magnetic 
resonance imaging (MRI) of the bilateral lower extremities 
revealed an avidly enhancing mass measuring 8.1 cm on 
fat-suppressed T1-weighted images after intravenous 
gadolinium-based contrast administration (Figure 2B). This 
was considered as the primary location of ASPS that was 
not captured by the previous FDG PET/CT imaging (to 
be discussed later). An X-ray and MRI of the left humerus 
showed impending fracture in the proximal shaft (Figure 2C).  
There were no neurological impairments by the L5 
metastatic tumor, except pain that was controlled with 
acetaminophen/tramadol. 

After discussion by the multi-disciplinary team, the 
plan was to palliatively stabilize the left humerus through 
surgery and start systemic treatment for metastatic ASPS. 
The patient was started on metronomic cyclophosphamide 
50 mg/day (reasons to be discussed later) and palliative 
radiotherapy (3,500 cGy/12 fractions) to the lumbar spine. 
Two months after metronomic cyclophosphamide treatment, 
the lumbar spine tumor progressed with cauda equina 
syndrome and the patient received L5 total laminectomy 
plus partial corpectomy along with L4 partial laminectomy 

Figure 2 (A) Sagittal post-contrast T1-weighted MRI of L5 spine tumor; (B) T2 fat-suppressed MRI of the primary left calf mass; (C) 
T2-weighted imaging of the left humerus occupying the upper third shaft with impending fracture, arrows indicated the tumor; (D) the 
progressive L5 spine lesion after radiotherapy and metronomic cyclophosphamide, red circle: tumor; dashed line: subtotal L5 corpectomy 
margin.
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to relieve the spinal cord compression (Figure 2D).
Because of disease progression, the patient was enrolled 

into a phase I study with an investigational agent targeting 
the colony-stimulating factor-1 receptor (CSF-1R). The 
investigational agent was associated with manageable 
treatment-associated toxicities and the progression-free 
survival was 5 months. At the time of progression, the 
patient had multiple metastatic lung nodules increasing in 
size but only modest respiratory symptoms such as cough. 
We then started the patient on epirubicin single agent 
treatment. Since starting epirubicin the patient has had 
stable lung metastatic disease for now 18 months since 
initial diagnosis. Treatment is still ongoing. 

Clinical and differential diagnosis

ASPS is a rare histology that comprises about 1% of STS. 
However, ASPS patients are generally younger with most 
patients diagnosed between ages of 15 to 35 years of age and 
a slightly higher female predominance. The most common 
primary site are the lower extremities but other sites such 
as the genitourinary tract or head and neck regions have 
also been reported as primary sites for ASPS. Despite 
an indolent clinical behavior, up to 40% of more of the 
patients have metastatic disease at the time of diagnosis (21).  
The common metastatic sites of ASPS include lung, 
brain, and bone. Young adults with enlarging mass over 
lower extremities and buttock or multiple lung metastatic 
nodules found either asymptomatically during health 
examinations or with symptoms should be consider ASPS 
in the differential diagnosis. Because ASPS has a different 
treatment paradigm as compared to other more common 
STS, an adequate diagnosis via core biopsy is crucial. The 
complete staging should also include brain imaging as 
ASPS is one of the rare STS subtypes that develop brain 
metastasis (22).

Radiologic discussion

Typical MRI imaging features of ASPS include vascular 
signal flow voids, large peripheral vessels, and moderate to 
high enhancement after contrast administration, reflecting 
the highly vascularized nature of ASPS (23). For staging, 
because ASPS are highly metastatic, imaging modalities 
including those for lungs, bone, and brain are essential. 
As most ASPS are deep-seated, many of the patients are 
not aware of a primary tumor at the time of the diagnosis 
of metastatic disease. Although the role of FDG PET/

CT imaging for intermediate grade STS such as ASPS 
is still under debate (24), cases that applied FDG PET/
CT to search for the primary location of ASPS have been 
successful (25). However, when using FDG PET/CT 
for metastatic patients in search of the primary disease, 
discussion with the nuclear medicine physician regarding 
the region of interest (ROI) is critical. In our case, because 
sarcoma of the extremities is very rare, the FDG PET/CT 
imaging in search of the primary tumor did not include 
the lower extremities as part of the ROI, thus missing the 
primary tumor in the left calf. 

Pathological discussion

ASPS are generally poorly circumscribed, friable, and 
frequently surrounded by numerous tortuous and large 
caliber vessels. Microscopically, uniform rounded and often 
polygonal cells are separated by dense fibrous trabeculae 
into nests and sometimes show loss of cellular cohesion, 
resulting in a pseudo-alveolar pattern (Figure 3A). The 
findings of positive diastase-resistant periodic acid-Schiff 
(PAS) staining combined with a cytoplasmic crystalloid 
structure helps support the diagnosis (26). In terms of 
immunohistochemistry findings, ASPS are typically positive 
for Cathepsin K and can be focally positive for desmin, while 
being largely negative for cytokeratin, EMA, HMB-45,  
melan-A, and synaptophysin. A positive nuclear staini 
pattern for TFE3 serves as useful diagnostic marker as it 
suggests the characteristic translocation involving the very 
coding gene; with the caveat that TFE3 is also expressed in 
other TFE3-rearranged tumors (27) (Figure 3B).

ASPS is characterized by a specific translocation between 
chromosome 17 and chromosome X [der(17)t(x;17)
(p11.2q25)], yielding the fusion-product ASPL-TFE3 gene. 
This chimeric transcription factor is pathognomonic of 
ASPS and is associated with downstream c-MET activation. 
The molecular confirmatory tests include fluorescent in situ 
hybridization (FISH) to detect the TFE3 rearrangement 
and RT-PCR to detect the ASPL-TFE3 fusion. 

The pathologic diagnosis of ASPS is not usually 
challenging, especially with a typical clinical picture. If 
the pathologic sample was taken from a metastatic site, 
however, then a variety of differential diagnoses might be 
taken into consideration, including renal cell carcinoma, 
hepatocellular carcinoma, perivascular epithelioid cell 
tumor (PEComa), paraganglioma, and granular cell tumor. 
A careful histological examination and adequate panel of 
immunostaining should easily discriminate among these 
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diagnoses. Furthermore, the extrarenal locations and lack 
of expression of HMB45 or melan-A, respectively, can help 
with the distinction from the small subsets of renal cell 
carcinoma or PEComa that harbor TFE3 rearrangement 
while displaying somewhat ASPS-like morphology.

Treatment discussion

For localized ASPS patients, surgical treatment remains 
the gold standard. After surgical treatment, because of 
the indolent nature of ASPS, adjuvant chemotherapy and 
radiotherapy are not routinely recommended. 

For metastatic disease, the evidence suggests that anti-
angiogenic agents or immune checkpoint inhibitors of 
programmed cell death 1 receptor or its ligand (PD-1/
PD-L1) are important options (28). Sunitinib, sorafenib, 
pazopanib, anlotinib, and cediranib all have retrospective or 
prospective studies that demonstrated the benefit of multi-
targeted anti-angiogenic tyrosine kinase inhibitors. Worthy 
of note is the CASPS study, in which progressive metastatic 
ASPS patients were randomized to either cediranib or 

placebo (29). After 24 weeks or at progression, patients 
in the placebo arm could opt for cediranib treatment. At 
24 weeks, patients treated with cediranib had an average 
tumor decrease of 8.3% as compared to patients receiving 
placebo who had an average increase of 13.4%. However, 
perhaps due to the indolent and varied natural history of 
ASPS and the cross over design of this study, differences in 
the secondary endpoints of median PFS and OS were not 
detected (29). Anlotinib is another anti-angiogenic multi-
targeted inhibitor that has shown high potential of activity. 
In a single-arm prospective clinical trial testing the efficacy 
of anlotinib in metastatic STS, 13 patients with ASPS 
had a 12-week PFS-rate, median PFS, and OS of 77%,  
21 months, and not-reached, respectively (30). 

ICI’s are gaining a role in the treatment of metastatic 
ASPS. In the Alliance study A094401, ASPS patients 
were one of the few histologies that responded to the 
combination of nivolumab and ipilimumab (31). Single 
agent atezolizumab, a PD-L1 antibody, has shown an 
objective response rate of 42% in metastatic ASPS patients, 
although the time to response was longer than most other 
cancer types (32). The combination of an anti-angiogenic 
agent and an ICI antibody has also shown activity in ASPS 
patients. The combination of axitinib and pembrolizumab 
had an objective response rate of 54.5% (11/16) in ASPS 
patients (33). Based on these findings, anti-angiogenic 
agents and ICI either singly or in combination should be 
considered as early treatments for advanced ASPS patients. 

Although systemic treatment is the main focus in the 
treatment of metastatic ASPS, because of the slow-growing 
nature of ASPS, local treatment of metastatic disease is not 
unreasonable. For patients with solitary brain metastases, 
surgery with or without post-surgical radiotherapy 
(either stereotactic surgery or whole-brain radiotherapy) 
should be considered (34). Bone metastatic sites that 
are associated with high-risk of fracture should consider 
surgical fixation. However, the lung metastatic nodules of 
ASPS are generally multifocal and bilateral in nature, thus 
surgical metastasectomy of the lung nodules are not advised 
routinely. 

For our patient, because of the claims regulation 
of National Health Insurance in Taiwan, neither anti-
angiogenic agents nor ICIs are reimbursed specifically for 
ASPS patients. Pazopanib was the only reimbursed anti-
angiogenic agent for advanced STS patients (including 
ASPS) but only in the second or later-line setting when 
other first-line systemic chemotherapies have failed (based 
on the PALETTE study) (35). In addition, STS patients 

Figure 3 (A) The hematoxylin and eosin stain; (B) TFE3 
immunohistochemical stain of the alveolar soft part sarcoma 
patient. Magnification: 400×.
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with bone metastases were excluded from pazopanib 
reimbursement as well. The patient and his family could 
not afford any of the anti-angiogenic agents or ICI’s. Thus, 
with the treatment options limited, we could only start with 
systemic chemotherapy. Metronomic cyclophosphamide 
has been used to treat other advanced STS with moderate 
efficacy but low toxicities, although ASPS cases treated with 
metronomic cyclophosphamide have not been reported (36).  
Nonetheless, metronomic cyclophosphamide has been 
shown to inhibit the angiogenesis process in preclinical 
models, which provides more evidence that metronomic 
cyclophosphamide may be considered for the treatment 
of advanced ASPS patients (37). There is currently no 
standard treatment for ASPS patients who failed anti-
angiogenic agents and/or immunotherapy. Although ASPS 
are generally considered refractory to chemotherapy, 
reports have suggested that a small minority of ASPS 
patients may still respond to cytotoxic chemotherapy (38). 
For this patient, because no other treatment options were 
available, the patient agreed to start anthracycline treatment 
after failure of two-lines of systemic treatment. 

AYA considerations 

As previously mentioned, most ASPS patients present 
in the AYA age range and therefore are able to tolerate 
multiple therapies. While some studies have suggested that 
younger age at diagnosis is associated with better prognosis 
in STS, the more favorable anatomical locations that are 
more amenable to resection—such as extremity, head and 
neck, or orbit—may also explain these better outcomes in 
ASPS. AYA patients with a metastatic epithelioid tumor 
should include ASPS in the differential diagnosis and a 
detailed physical examination with imaging that includes 
the extremities and trunk should be performed. Despite the 
indolent clinical course of ASPS, metastatic ASPS patients 
eventually will succumb to the disease with 5-year survival 
rate at 20%. Although the promise of newer immune 
checkpoint inhibitors exists, communication and attention 
to psychosocial factors that uniquely affect the young adult 
population should be addressed. 

ASPS is a rare STS that commonly presents in AYA 
patients but the outcome remains unsatisfactory. For 
localized tumors, surgery is the only curative method. 
For metastatic disease, anti-angiogenic therapy and 
immunotherapy show promise and should be considered as 
first-line treatment. However, based on different medical 
systems in different countries, the treatment may need to be 

discussed and tailored individually, such as in our case. 
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