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Originally described by Enzinger in 1965, clear cell sarcoma 

(CCS) is a high-grade soft tissue sarcoma seen in adolescents 

and young adults, with melanocytic differentiation typically 

involving tendons and aponeuroses [1]. In the past, CCS was 

called malignant melanoma of the soft parts, because it bears 

histological and immunohistochemical similarities to amelanotic 

melanoma and cellular blue nevus; however, it is a unique lesion 

distinct from cutaneous malignant melanoma [2,3]. CCS can 

be distinguished from melanoma by molecular biology, such as 

fluorescence in situ hybridization (FISH) and reverse transcriptase 

polymerase chain reaction (RT-PCR) [2–5]. The chromosomal 

translocation t(12;22)(q13;12) or the resultant fusion gene 

EWSR1-ATF1 is the hallmark of CCS [6–9].

In early reports, CCS was said to predominate in women, but 

several recent reports show an equal distribution between the 

sexes [2,3,10,11]. CCS occurs predominantly in young patients 

between 15 and 35 years of age [12], and the distal extremities 

are the main sites of involvement. CCS is more prevalent in 

white people than in African Americans and Asians [10]. 

The prognosis of CCS is poor, owing to a high percentage 

of regional lymph node metastases and distant metastases. An 

incidence of metastasis of 60–70% has been reported [13]. 

Typically, the tumor will recur locally approximately 2.5 years 

after treatment is initiated and will metastasize after 3–4 years. 

However, metastases have been seen up to 30 years after the 

initial diagnosis [14,15].

Wide excision or radical resection is the surgical treatment 

of choice for CCS according to the tumor margins [16–19], 

although other methods, including radiation, chemotherapy, 

arterial limb perfusion, and perilesional infusion of interferon 

α-2b (IFN-α-2b), have also resulted in apparent cure [20–22].

Beyond the soft tissues, CCS has also been described at 

other anatomical sites, including bone [23–30], pleura [31], 

kidney [32], penis [33], and gastrointestinal tract [34–42]. 

In this article, we report a case of CCS arising in the flexor 

hallucis longus tendon of a 42-year-old woman, and discuss the 

approach to diagnosis and treatment. 

Case study

A 42-year-old woman with a diagnosis of CCS of the soft 

tissue in the first metatarsophalangeal joint was admitted to 

our clinic for definitive treatment. Her medical history was 

not contributory. One year before, she had presented with a 

soft tissue mass close to the first metatarsophalangeal joint, 

which increased until it was 4 cm and became painful. The 

presumptive diagnosis was bursitis of the great toe. She was 

treated with orthopaedic measures (e.g. shoe insoles and 

physiotherapy) and non-steroidal anti-inflammatory drugs, but 

experienced no improvement in the pain. Her doctor requested 

radiographs (Figure 1) and magnetic resonance imaging (MRI), 

which showed a soft tissue mass with no calcification arising in 

association with the flexor hallucis tendon, with hypointensity 

on T1-weighted images, hyperintensity on T2-weighted images, 

and gadolinium uptake (Figure 2). Fine-needle aspiration (FNA) 

was non-diagnostic and open excisional biopsy was carried out, 

followed by angular correction of the fifth metatarsal during the 

same surgery. The pathology report confirmed the presence of 
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CCS with positive margins. The tumor size was 4.0×2.0×1.2 cm, 

with 10 mitotic cells per field, no necrosis, and malignant grade 

II/III. The tumor cells were pleomorphic and grew in sheets and 

fascicles. Immunohistochemistry showed neoplastic cells positive 

with HMB-45 and reactive to antibody against S100 protein. 

Detection of t(12;22)(q13;q12) was performed using FISH.

Upon physical examination at our clinic, 1 month after the 

biopsy, there was a surgical wound on the medial aspect of the 

first metatarsophalangeal joint (Figure 3A), without signs of 

infection or swelling, and another wound on the dorsal aspect 

of the fifth metatarsophalangeal joint (Figure 3B), also without 

any sign of infection. There were no other relevant signs or 

symptoms. Whole-body computed tomography showed no 

evidence of metastatic disease. Positron emission tomography 

and MRI demonstrated only postoperative changes.

Figure 1. X-ray showing a soft tissue mass near the first 
metatarsophalangeal joint.

Figure 3. A: Surgical wound after excisional biopsy on 
the medial aspect of the first metatarsophalangeal joint. 
B: Surgical wound after angular correction on the dorsal 
aspect of the fifth metatarsophalangeal joint.

.

Figure 2. Magnetic resonance image showing a  
mass arising in association with the flexor hallucis  
longus tendon.
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After an interdisciplinary meeting between an oncologist, 

a radiologist, and orthopaedic oncology surgeons, the patient 

consented to undergo radical resection with Lisfranc amputation 

for definitive treatment (Figure 4A). Tibialis anterior and common 

extensor tendons were reattached to the second and third 

cuneiform bone remainders with two 3.5-mm suture anchors 

(Statack; Zimmer®, Warsaw, IN, USA; Figure 4B). Intraoperative 

biopsy showed no tumor cell infiltration of the margins, and this 

was confirmed at definitive analysis of the resected tumor.

There were no intra- or postoperative complications (Figure 5).  

A well-padded posterior splint was placed to protect the 

amputation site and provide immobilization. The patient started 

partial weight-bearing at 4 weeks postoperatively, and total 

weight-bearing without crutches in a modified shoe at 6 weeks 

(Figure 6). At 5 years of follow-up, there was no evidence of 

recurrence or metastasis and the patient had no significant 

limitation of her daily activities.

Discussion

CCS is a slow-growing malignant tumor of soft tissue. The 

diagnosis of CCS is often difficult because it is uncommon and 

has an unusual histopathology. On MRI, it appears as a well-

circumscribed soft tissue mass, rarely invading adjacent bones, 

with variable signal intensity on T1-weighted and T2-weighted 

MRI. CCS should, however, be suspected when the lesion displays 

high signal on all sequences, including fat-saturation techniques 

[43,44], and also when calcifications, fluid-fluid levels, and 

marked hypointensities are absent within the mass [45].

Tumor response to the immunoperoxidase stains for 

S-100 and HMB-45 is helpful in diagnosis. It is important to 

differentiate between CCS and melanoma, because their 

prognosis and treatment differ substantially. However, this is not 

always possible on histological/immunohistochemical grounds 

alone [46]. In some situations, a genetic study is very helpful, 

because the t(12;22) translocation has never been reported in 

cutaneous melanoma [3,4,9]. Coindre et al. obtained positive 

results in 93% of CCS patients who were diagnosed by RT-

PCR on paraffin-embedded tissues [9]. PCR-negative tumors 

can be explained by variant chromosomal translocations, such 

as t(2;22) with a EWS-CREB1 fusion, as reported recently [35]. 

Some PCR-negative tumors may also be melanoma with total 

regression of the primary or the superficial component. FISH 

using break-apart probes for EWS rearrangement is a good 

alternative to confirm the diagnosis. It is applicable for paraffin-

embedded tissues and can be used overnight. However, it 

is not specific for CCS, because other tumors that show EWS 

rearrangement, such as Ewing sarcoma, desmoplastic round cell 

tumor, extraskeletal myxoid chondrosarcoma, and some myxoid/

round cell liposarcomas, may show similar signals [9]. 

The prognosis for patients with CCS is poor, and they 

have a high propensity for regional lymph node and distant 

Figure 4. A: intraoperative photograph. Lisfranc amputation was performed in order to achieve tumor-free margins.  
B: intraoperative photograph. the tibialis anterior and extensor common tendons were reattached proximally.

Figure 5. Postoperative radiograph. Lateral view.
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metastases. Recurrence and metastases have been reported 

up to 30 years after resection of the initial tumor. Lifelong 

surveillance is necessary for the early detection of recurrent 

disease. Metastases mainly occur in the regional lymph nodes 

and lungs, but can also affect brain, bone, or liver [10,47,48]. 

The use of sentinel lymph node biopsy has been proposed as an 

effective means of determining early occult regional metastases 

[49]. Poor prognostic indicators include a tumor size ≥5 cm, 

presence of metastases, and necrosis [11,17,50,51]. Recent 

large studies have added the depth of the tumor, sex, Tumor–

Node–Metastasis stage, surgical margin, mitotic index, and 

histological grade to the list of prognostic factors [9,52]. 

Treatment by radical resection or amputation appears to 

have the most favorable results when a wide surgical margin 

is impossible to achieve or when the reconstruction is not 

functional [19]. Therefore, wide surgical resection has recently 

been proposed as the treatment of choice when the surgical 

oncology margin is adequate [53]. 

The beneficial effects of adjuvant chemotherapy and 

radiotherapy in CCS have not been fully evaluated [50]. Adjuvant 

radiotherapy has been used for improving local control, especially 

in the case of questionable resection margins [2,17,18,54]. 

Kawai et al. have argued that it should probably be assumed 

that patients with a tumor size >5 cm have micrometastases at 

the time of presentation, as these patients could benefit from 

adjuvant chemotherapy [52]. As CCS of tendons and aponeuroses 

shares many characteristics with malignant melanoma, 

investigation into the use of immunotherapy is warranted [11]. 

Steger reported a 17-month complete remission period in one 

patient treated with intralesional injection of IFN-α-2b [13].

In order to achieve tumor-free surgical margins, and owing 

to previous inadequate surgery of the first and fifth metatarsals, 

limb salvage surgery was not thought to be sufficient in our 

case; therefore, Lisfranc amputation was chosen. Excisional 

biopsy is not an appropriate option for diagnosis when 

malignancy is possible. In our patient, a tru-cut biopsy should 

have been performed to make the diagnosis instead of FNA, 

and excisional biopsy should not have been performed.

The Lisfranc amputation level is a viable option to preserve 

the length of the foot and offers the potential for retention of 

plantar load-bearing tissues, allowing patients to be functional 

in a modified shoe rather than a prosthesis [55]. When the 

decision is made to perform a Lisfranc amputation, one should 

consider the musculotendinous structures that are going to 

be encountered during this procedure. These structures are 

important to maintain the position and function of the foot. The 

tibialis posterior muscle provides inversion and plantar flexion 

of the foot. The insertion should be preserved because its main 

navicular insertion is not encountered during the procedure. 

The tibialis anterior tendon is a powerful dorsiflexor of the foot. 

If disturbed, it should be reattached to the proximal aspect of 

the medial cuneiform to preserve function. The peroneus brevis 

and tertius muscles are powerful evertors of the foot, and their 

insertions should be preserved if possible. Equinovarus deformity 

can result because of the loss of most of the dorsiflexors and the 

shortening of the foot. Ulceration of the distal stump can be a 

direct result of equinovarus deformity. Achilles tendon tenotomy 

or lengthening may be necessary to avoid this deformity [56].

Our case of CCS was misleading initially because of its 

location and clinical presentation. When a malignant tumor is 

possible, management including biopsy should be performed by 

an experienced multidisciplinary team in order to achieve good 

results [57]. 
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