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Abstract
Introduction: Clear cell sarcoma (CCS) is a rare and aggressive soft tissue sarcoma. CCS is
characterized by the translocation t(12;22) (q13;q12), involving the fusion of EWSR1 and ATF1
genes, and less frequently the fusion gene EWSR1-CREB1. Usually, CCSs are considered poorly
responsive to conventional chemotherapy. However, trabectedin has shown activity against
translocation-related sarcomas. Furthermore, preclinical results suggest that trabectedin is a
promising antitumor agent for CCS, potentially inducing melanocytic differentiation. Case
Presentation: We report the case of a challenging anatomopathological diagnosis in a pa-
tient with an aggressive metastatic CCS. Following the diagnosis of CCS, the patient experienced
a clinical and radiological tumor response to trabectedin after four lines of treatment.
Conclusion: This is a novel report of CCS treated with trabectedin that resulted in a partial
response and suggests the need for further research on trabectedin as a therapeutic option
for CCS.
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Introduction

Clear cell sarcoma (CCS), also previously referred to as “melanoma of soft parts,” is an
extremely rare and aggressive malignant tumor, comprising approximately 1% of all diag-
nosed sarcomas [1, 2]. It often presents as a deep soft tissue mass, typically in limbs, near
aponeuroses, and tendons. These tumors are characterized by melanocytic differentiation.
CCS predominantly affects adolescents and young adults with an average age of 39 years old
and is linked to a high tendency of developing regional or distant metastases. Nonetheless, the
exact prevalence and incidence of CCSs remain uncertain [1]. This type of sarcoma is as-
sociated with either t (12;22) (q13;q12) or t (2;22) balanced chromosomal translocations,
generating EWSR1-ATF1 or EWSR1-CREB1, respectively [2]. EWSR1-ATF1 occurs in up to
90% of cases [3], and this translocation results in the fusion of the 3′ portion of the Ewing
sarcoma oncogene (EWSR1) on chromosome 22q with the 3′ portion of the activating
transcription factor 1 (ATF1) oncogene on chromosome 12q, leading to the chimeric EWSR1/
ATF1 transcript [4].

The treatment of choice for localized CCS is wide surgical resection, although radiation
therapy is used in some situations [5]. Chemotherapy is predominantly employed in patients
with metastatic disease [5] and, despite the poor evidence to support their use in CCS cases,
conventional systemic therapies such as doxorubicin, gemcitabine-based chemotherapy, and
pazopanib are often used [6]. Also, inhibitors of the vascular endothelial growth factor re-
ceptor (VEGFR) pathway such as sunitinib, have demonstrated a response rate of 30% (n = 3/
10) in a retrospective study. In addition, microphthalmia-associated transcription factor
(MITF) has been shown to be amplified in CCS (driven by EWSR1-ATF1 translocation), which
regulates MET. Because of this, other therapies that have been tested include MET inhibitors,
however, with disappointing results [7, 8].

Trabectedin, a tetrahydroisoquinoline alkaloid, is the first marine-derived antineoplastic
alkylating agent, which has unique anticancer properties involving DNA binding, DNA repair
pathways, transcription regulation, and regulation of the tumor microenvironment [9]. There
are retrospective data and two phase 2 trials that indicate that trabectedin is particularly
active in sarcomas involving translocations [10–13]. Moreover, a preclinical trial suggests that
trabectedin exerts antitumor effects via induction of G2/M cell cycle arrest, apoptosis, and, in
part, the acceleration of melanocytic differentiation against CCS cell lines [14]. Here, we report
clinical and radiological tumor response to treatment with trabectedin in a patient with an
aggressive metastatic CCS after four lines of therapy. The CARE Checklist has been completed
by the authors for this case report, which has been attached as supplementarymaterial (for all
online suppl. material, see https://doi.org/10.1159/000534935).

Case Report

A 58-year-old female patient, without any remarkable medical history, presented in
August 2019 with a left cervical mass that had grown progressively over the last 3 months. A
computed tomography (CT) scan performed at another medical center, revealed a latero-
cervical mass measuring 25 × 28 × 44 mm. A core needle biopsy was performed (September
2019) which led to the diagnosis of a paraganglioma. Octreotide scintigraphy was performed,
and in addition to the presence of pathological hypercaptation in the left cervical region,
another lesion was observed in the body of the stomach. However, gastroscopy did not reveal
any endoluminal lesions nor did the gastric mucosal biopsies. In October 2019, a resection of
the left laterocervical mass was performed. The initial diagnosis was an extraosseous Ewing
sarcoma.
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The patient was referred to our hospital, a national reference center for sarcoma, in
December 2019. An anatomopathological review revealed that the patient had a tumor with
oval cells with a clear eosinophilic and poorly demarcated cytoplasm, growing in nests
separated by thin fibrous tracts (Fig. 1). We did not find any osteoclast-like giant cells.
Immunohistochemically, it was noted to be positive for S100 and SOX10 (Fig. 2), synapto-
physin and CD57, but negative for melanocytic markers staining (Melan-A, HMB45, and
MITF), CD99, NKX2, CD45, CD20, CD 38, CD79a, Desmin, EMA, Myogenin, Actin ML, Enolase,
C-kit, DOG1, CAM5.2, and CKAE1-AE3. An EWSR1 translocation by fluorescence in situ hy-
bridization (Fig. 3) was detected, later confirmed as an EWSR1-ATF1 t(12;22) translocation
by next-generation sequencing. Therefore, a malignant gastrointestinal neuroectodermal
tumor (GNET) diagnosis was made, also supported by the suspicion of a primary digestive
tumor at the stomach. In addition, upon our assessment, the patient presented with a new
recurrence in the cervical surgical field. A positron emission tomography – computed to-
mography (PET-CT) scan in January 2020 confirmed a left laterocervical tumor with signs of
neoplastic activity, which was consistent with local relapse.

Upon the assessment of the multidisciplinary tumor board, it was decided that the patient
undergo induction chemotherapy with doxorubicin 75 mg/m2 and ifosfamide 9 mg/m2 every
3 weeks. After confirming a radiological response in the PET-CT following 6 cycles in May
2020, surgical resection of the cervical mass was performed (July 15th, 2020). Surgery was
followed by adjuvant radiotherapy (50 Gy) from September 2nd until October 6th, 2020. A
postoperative CT scan showed no tumor activity. Due to the absence of gastric lesions on
preoperative PET-CT, endoscopic ultrasound, and postoperative CT scan, close surveillance
was planned.

However, in March 2021, the patient presented with a tumor relapse at the right thigh,
gluteus, and paravertebral lumbar area. A new biopsy of the right thigh mass was performed,
and a 2nd line of systemic treatment with gemcitabine 1,800 mg/m2 and dacarbazine
500mg/m2 every 2 weeks was started, in April 2021. After four cycles, further progression of
the disease was observed on a CT scan.

In August 2021, a 3rd line of treatment with carboplatin AUC 5 and etoposide 100mg/m2

days 1, 2, and 3 every 3 weeks was started up to 6 cycles. The CT scan in October 2021
demonstrated stabilization of the disease. However, in January 2022, the patient presented
growth of tumor implants in the left supraclavicular region, lumbar paravertebral area, and
left gluteal musculature. At this time, the case was reviewed again by the multidisciplinary
tumor board. The biopsy performed in March 2021 was reviewed, and due to the clinical
evolution, a shift of diagnosis was made to CCS because of the absence of a primary gas-
trointestinal tumor.

In February 2022, a 4th line of treatment with pazopanib 800 mg once daily was started,
but the patient presented with disease progression in April 2022. The tumor showed a
progression, mainly of the cervical mass, which later became infected, causing intense pain to
the patient. On May 15th, 2022, a 5th line of treatment with trabectedin 1.5 mg/m2 as a
continuous infusion over 24 h once every 3 weeks was started. After two cycles, the patient
presented cervical pain amelioration, despite a slight growth of the lumbar paravertebral and
left gluteal muscular implants noted on the CT scan (July 2022), and, thus, treatment with
trabectedin was continued. After five cycles, a CT scan (September 2022) showed a slight
decrease in the size of multiple muscular implants. The following CT scan after eight cycles
(December 2022) demonstrated a partial response, which lasted until 10 months when the
progression disease was confirmed (Fig. 4).
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Fig. 1. Anatomical pathology samples of hematoxylin-eosin staining. a Tumor well demarcated with well-
defined borders, not encapsulated (hematoxylin-eosin staining. ×2). b Oval cells with a clear eosino-
philic and poorly demarcated cytoplasm. The cells present oval nuclei, with isomorphous thin
chromatin and eosinophilic micronuclei. The cells are growing in nests, separated by thin fibrous
tracts (hematoxylin-eosin staining. ×10).

Fig. 2. Immunohistochemistry staining is diffusely positive for S100 (a) and SOX10 (b).

Fig. 3. Translocation of EWSR1 was detected by
fluorescence in situ hybridization. XL EWSR1 BA
(Break Apart Probe, D-5096-100-OG) consists of an
orange-labeled probe hybridizing proximal to the
EWSR1 gene region at 22q12.1-12.2 and a green-
labeled probe hybridizing distal to the EWSR1 gene
region at 22q12.2.
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Discussion

We present a case of CCS, an ultra-rare sarcoma. The diagnosis of CCS may be difficult, and it
ismade by pathological examination aswell asmolecular and cytogenetic studies on biopsy [2, 15].
Because this entity frequently shows melanocytic differentiation, the main differential diagnosis is
made with malignant melanoma. In this case, after the first anatomopathological review was
performed when the patient was admitted, the detection of the translocation EWSR1-ATF1 t(12;
22) by next-generation sequencing established a clear distinction between CCS and malignant
melanoma. No BRAF mutation was detected by Idylla™ BRAF Mutation Test (CE-IVD). A dif-
ferential diagnosis with GNET was also made. GNET is similar to CCS, as the genetic and neu-
roectodermal markers are the same. The GNET and CCS tumor cells are characteristically com-
posed of epithelioid, polygonal, or round cells with eosinophilic cytoplasm and vesicular nuclei
with prominent nucleoli. However, multinucleated osteoclast-like giant cells have been reported to
occur in 50% of GNET cases. Such cells can help in distinguishing GNET from CCS, and we did not
find any osteoclast-like giant cells in the present case [16, 17]. Another difference is that mela-
nocytic marker staining are usually positive for CCS (up to 60% for Melan-A and 70% for HMB45)
as opposed to GNET, where they are negative [18]. Although this case was negative for three
melanocytic marker staining (such as Melan-A, HMB45, and MITF), which is less common but still
possible, in conjunction with the lack of a primary gastrointestinal tumor at the endoscopic ul-
trasound, PET-CT, and CT scans, led to a CCS diagnosis.

Historically, complete surgical resection has been the mainstay of treatment of localized
CCS, with or without radiation. The role of adjuvant chemotherapy is unclear [19]. However,
CCS is an aggressive sarcoma. Despite optimal management of localized disease, a high
proportion of patients develop metastatic disease. The estimated 5-year disease-specific
survival is 62–67% [20]. Because CCS is usually not sensitive to conventional chemotherapy
[21], the optimal systemic chemotherapy regimen has not been established and must be
individualized for patients with locally advanced or metastatic CCS.

Fig. 4. Cervical CT scans with intravenous contrast. a Radiological image of the cervical mass before
trabectedin was started. Cervical mass of 5 cm × 5.4 cm (April 2022). b After 2 cycles with trabectedin.
Cervical mass of 5.2 cm (4% increase over baseline) (July 2022). c After 6 cycles of trabectedin were
administered. Cervical mass of 3.5 cm (30% decrease over baseline) (September 2022). d Partial
response after 8 cycles of treatment with trabectedin was confirmed. Cervical mass of 3 cm (40%
decrease over baseline) (December 2022). e Progression disease 10 months later. Cervical mass of
5.5 cm (83.3% increase over baseline) (February 2022).
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After an early and aggressive local recurrence and before the correct anatomopatho-
logical diagnosis was made, our patient received chemotherapy with a combination of
doxorubicin and ifosfamide [22], facilitating a salvage surgery. The response to doxorubicin-
based chemotherapies has been only described as low, according to other published series,
such as the retrospective series of 55 patients of A. Smrke et al. [6], with a partial response of
12% (4/34) and stable disease of 44% (15/34) of the patients. However, our patient pre-
sented with a partial response that allowed surgical salvage of the disease, and it provides an
example of how CCS patients can sometimes respond to traditional chemotherapy such as
doxorubicin-ifosfamide chemotherapy.

When metastatic spread occurred, the patient received the combination of gemcitabine
and dacarbazine. Gemcitabine is commonly used in managing sarcomas as second- or latter-
line treatment, particularly as gemcitabine-based combined chemotherapy [23]. The gem-
citabine and dacarbazine combination has been assessed in one non-randomized phase II trial
[24] and one non-comparative randomized phase II trial [25] over dacarbazine alone and
showed superior progression-free survival (PFS) and overall survival (OS) [26]. After the
development of refractory or relapsed disease, the treatment options are limited, and the
combination of carboplatin and etoposide is a treatment option after standard therapy [27].

When the CCS diagnosis was made, treatment with pazopanib, an oral inhibitor targeting
both VEGFR and platelet-derived growth factor receptor (PDGFR), was attempted without
response. Pazopanib is a treatment option for these tumors due to its significant angiogenic
activity. This drug has been demonstrated to be a treatment option for patients with met-
astatic non-adipocytic soft tissue sarcoma [28, 29].

CCS is one of the 20% of soft tissue sarcoma subtypes in which specific chromosomal
translocations are observed. The activity of trabectedin has been explored in these
translocation-related sarcoma subtypes due to its ability to bind to DNA and displace
transcription factors, demonstrating disease control in some cases [10–13]. In addition to its
activity in this type of sarcoma, it is important to highlight the results of a post hoc analysis
showing that trabectedin has anti-tumorigenic activity in some rare or ultra-rare soft tissue
sarcomas. This case series shows that in some ultra-rare and other rare sarcomas, particularly
translocation-related sarcomas, the use of trabectedin may have some antitumor activity with
a known and manageable safety profile, in a similar way as seen in this patient [10].

Furthermore, our patient presentedwith a suspicion of radiological progression after two
cycles of trabectedin, which was ruled out after three cycles more. Some reviews have
suggested that radiological patterns of response to trabectedin are different with some
atypical responses associated with clinical improvement [29, 30]. In addition, the preclinical
study by Nakai et al. [14] demonstrated that trabectedin decreased the cell proliferation of
five CCS cell lines in a dose-dependent manner in vitro and reduced tumor growth of two
mouse xenograft models. Moreover, investigators observed that trabectedin induced G2/M
cell cycle arrest and apoptosis in CCS cell lines, which might indicate that trabectedin is a
promising differentiation-inducing agent for CCS.

The clinical evidence for trabectedin is stronger in other types of sarcomas. Several phase
II studies evaluating trabectedin treatment in patients with soft tissue sarcoma showed a
response rate of 7–17% and an increase in PFS of 20–29% [31–35]. In addition, a phase III
trial observed the superiority of trabectedin over dacarbazine in patients with advanced
liposarcoma or leiomyosarcoma who had been refractory to anthracyclines and at least one
additional systemic therapy. Although OS, the primary endpoint, recorded a 13% reduction in
the risk of death with trabectedin (median OS for trabectedin vs. dacarbazine, 13.7 vs. 13.1
months; hazard ratio, 0.93; p = 0.49), this was not statistically significant. PFS in the tra-
bectedin arm produced a 45% reduction in the risk of disease progression or death (median
PFS for trabectedin vs. dacarbazine, 4.2 vs. 1.5 months; hazard ratio, 0.55; p < 0.001) [36, 37].
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Conclusion

To the best of our knowledge, this is the first report of a CCS treated with trabectedin
that resulted in a partial response. This case suggests that trabectedin is a potential
therapeutic option in aggressive metastatic CCS, having seen our patient achieve a clinical
and radiological tumor response after four prior lines of treatment. With our experience,
we suggest that more studies could be performed using trabectedin treatment in ad-
vanced CCS patients so as to justify trabectedin as a novel differentiation therapeutic
agent for these patients.
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