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ABSTRACT 

Clear cell sarcoma is usually described as a ma-
lignant melanoma of the soft tissues. The overall 
prognosis is poor because of delay in diagnosis 
and vague clinical symptoms. It is rarely invol- 
ved in the gastrointestinal tract, and its diagno- 
sis is often missed secondary to infrequent oc- 
currence and histological resemblance to me- 
lanoma. We present two cases of primary CCS of 
the jejunum whose clinical presentations were 
complicated by lymph node involvement. Pro- 
mpt diagnosis and potential aggressive surgical 
intervention may improve overall survival. 
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1. INTRODUCTION 

The original description of clear cell sarcoma (CCS) 
was reported by Enzinger in 1965 and has since been 
referred to as malignant melanoma of soft tissues [1]. 
While this rare and slow growing tumor typically occurs 
in the tendon sheaths and aponeuroses of distal extremi-
ties of adolescents and young adults, Ekfors et al. re-
ported the first case of primary gastrointestinal CCS 
arising in the duodenum in 1993 [2]. 

This tumor’s involvement of the GI tract is rare and a 
source of diagnostic dilemmas considering that this pe-
culiar sarcoma shows features of melanocytic differen-
tiation [3]. Routine diagnostic testing relying on pure 
morphology and immunohistochemistry studies are in-
sufficient for distinguishing between malignant mela-

noma and clear cell sarcoma of the GI tract [1]. Like 
CCS of the extremities, primary CCS of the GI tract pre-
sents as bundles or nests of pale staining eosinophilic 
spindle cells that are separated by dense fibrous tissue 
septa [3]. Similar to melanoma, CCS cells stain positive 
for S100 protein, contain melanosomes in more than half 
of cases, and often express antigens associated with 
melanin synthesis [4]. Covinksy et al. were the first to 
investigate molecular testing in order to distinguish be-
tween malignant melanoma and CCS [5]. CCS is geneti-
cally distinct from melanoma by nature of its lack of 
BRAF mutations [6]. Additionally, t(12;22)(q13;q12) is a 
unique translocation encoding the EWS/ATF1 fusion 
transcript found in more than three-fourths of CCS cases 
of the GI tract but absent in malignant melanoma [7].  

The diagnosis of primary CCS of the GI tract is often 
overlooked because of this tumor’s infrequent involve-
ment of the GI tract and its histologic resemblance to 
metastatic melanoma. As a result, optimal management, 
including extent of resection, is yet to be clearly defined. 
To date, there have been twenty-three cases of primary 
GI CCS that have been reported in the literature. In this 
case series, we illustrate two cases of primary CCS of the 
jejunum whose clinical presentation is complicated by 
the presence of lymph node involvement, further con-
founding the clinical behavior of this rare and perplexing 
clinical entity. 

2. CASE REPORTS 

2.1. Case 1 

A twenty-nine years old female without past surgical 
history presented with a four year history of escalating 
nausea, vomiting, and abdominal pain was admitted with 
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the diagnosis of small bowel obstruction. Abdominal 
computed tomography (CT) scan revealed bulky mesen-
teric adenopathy and a large, circumferential mass com-
pressing the mid to distal small bowel. She underwent an 
exploratory laparotomy with small bowel resection, lym- 
phadenectomy, primary anastomosis, and left ovarian 
dermoid cystectomy. Her final pathology was consistent 
with CCS.  

During routine follow-up 3 months later, two low at-
tenuating liver lesions measuring 1.2 cm were seen in 
Segments IV and V on CT but did not demonstrate in-
creased activity utilizing Positron Emission Tomography 
(PET). She subsequently underwent radiofrequency abla-
tion at an outside facility. Seven months after initial di-
agnosis, new liver lesions were noted in Segments II, III, 
and IV on CT. A CT scan performed eleven months after 
her initial diagnosis revealed six hypo-attenuating liver 
lesions and four of the six lesions demonstrated PET 
activity. At exploration, each lobe demonstrated three 
lesions. A formal right hepatectomy was performed with 
microwave ablation for the left sided lesions. Final pa-
thology revealed metastatic CCS. Postoperatively, she 
was started on a chemotherapy regimen consisting of 
adriamycin and ifosfamide after developing ascites and 
recurrence as revealed on CT imaging. While this regi-
men led to stabilization of liver lesions, interval imaging 
demonstrated intra-abdominal metastases with omental 
disease and worsening ascites. She died 23 months after 
her initial diagnosis.  

Histopathology  
Initial specimen  
A 25 cm segment of the small intestine was resected 

with 8 cm proximal and 15 cm distal margins negative 
for tumor. The jejunal mass was noted to be 4.0 × 3.0 × 
2.5 cm in size and 5 of the 22 lymph nodes were positive. 
Histological examination revealed an epithelioid neo-
plasm arranged in nests separated by fibrovascular septa. 
The cells had cord like arrangement and vacuolated cy-
toplasm. There were enlarged nuclei with vascular chro-
matin and prominent nucleoli with easily seen mitotic 
figures (Figures 1(a) and (b)). Immunohistochemical 
markers were positive for synaptophysin, neuron specific 
enolase, S100, and Melan A. Markers tested for tyrosi-
nase, MART-1, HMB45, chromogranin, AE1/3 cytoker-
tain, SK8/18 cytokeratin, CD34, c-kit, smooth muscle 
actin and desmin were all negative. Fluorescence in situ 
hybridization (FISH) was performed to exclude the pos-
sibility of metastatic melanoma. The t(12;22)(q13;q12) 
translocation characteristic of CCS was present. 

2.2. Case 2 

A twenty-four years old female with a medical history 
significant for leukemia treated at age six, depression, 
and seizure disorder, initially reported by Venkataraman  

 
(a) 

 
(b) 

Figure 1. (a) Compact nests of rounded cells with clear cy- 
toplasm. Nuclei are round with vesicular chromatin and pro- 
minent nucleoli; (b) Nesting pattern of growth defined by re-
ticulin stain Cells are arranged in nest like pattern with fi-
brovascular cords. 
 
el al., presented with unintentional 12 kg weight loss 
over six months and four days of nausea, vomiting, and 
abdominal pain [8]. CT scan demonstrated a 1.9 cm 
thickening of the distal jejunum and proximal ileum with 
adjacent mesenteric lymphadenopathy. Diagnostic testing 
with esophagogastroduodenoscopy (EGD) and colono-
scopy proved normal, but small bowel follow through 
revealed a polypoid lesion in the distal small bowel and 
subsequent capsule endoscopy resulted in a trapped cap-
sule at the site of obstruction. She underwent exploratory 
laparotomy, small bowel resection with primary anasto-
mosis and lymphadenectomy. Her pathology was consis-
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tent with CCS. 
After a disease free interval of three years, surveil-

lance CT revealed a 2 cm right sided liver lesion. She 
underwent a partial right hepatic lobectomy that revealed 
metastatic CCS with negative margins. Additional right 
sided liver lesions were demonstrated five months later 
on CT scan and were confirmed on PET scan. Then she 
underwent a completion formal right hepatectomy. Sur-
veillance CT three months after her second hepatic re-
section indicated a growing nodule in her left lung 
measuring 0.4 cm and an interval increase in aortocaval 
lymph nodes, all of which were PET avid. Because these 
findings were concerning for further metastatic disease, 
she underwent and completed a course of adriamycin and 
ifosfamide which resulted in initial regression. 

However, within months of initial discovery both the 
lung nodule and the aortocaval lymphadenopathy dem-
onstrated enlargement. She underwent bronchoscopy with 
robotic assisted resection of the left lower lobe of the 
lung and aortocaval lymph node dissection revealing a 
2.3 × 2.0 × 1.5 cm mass consistent with CCS, focal infil-
tration of the bronchial wall, and 3 positive lymph nodes. 
Three months following these surgical interventions, she 
developed a 1.2 × 2.6 cm retroperitoneal soft tissue mass 
medial to the IVC with corresponding increased meta-
bolic activity on PET scan. She was placed on cisplatin 
and combretastatin therapy and terminated treatment 
secondary to its adverse side effects. Follow-up CT scan 
revealed a new periportal soft tissue lesion adjacent to 
the caudate lobe of the liver and an interval increase in 
size of the original retroperitoneal mass. She underwent 
stereotactic body radiotherapy with reduction in nodal 
size.  

Seven and a half years after initial diagnosis, she had 
disease recurrence in the chest cavity. CT scan revealed a 
growing lesion near the hilum of the right middle lobe 
and a soft tissue mass adjacent to the suture line and left 
diaphragmatic margin. She had a right middle lobectomy 
with mediastinal lymph node dissection, left VATS with 
decortication of the left lung and extended resection of 
the left lower lobe, diaphragmatic repair, en block peri-
cardial resection, and resection of the left posterior pleu-
ral mass. The right middle lobe, left pleura, and left 
lower lobe wedge with pericardial resection specimens 
were positive for CCS and margins were negative. This 
patient elected to undergo stereotactic radiosurgery in 
lieu of surgical re-excision when she presented with 
pulmonary and hepatic recurrent disease just 3 months 
later. Follow-up imaging indicated further hepatic me-
tastases and new brain metastasis and underwent radia-
tion therapy for her brain metastasis. She died 8 years 
after initial diagnosis.  

Histopathology  
Initial specimen  

A 27 cm segment of small bowel was excised with 15 
cm proximal and 12 cm distal margins both free of tumor. 
The jejunal mass was 5 × 2 × 1.5 cm in size and three of 
the twenty-two lymph nodes were positive. Pathology 
was consistent with large cell malignant neoplasm with 
epitheliod and neuroendocrine features. Immunohisto-
chemical markers were positive for S100 and pankeratin. 
Markers were negative for synaptophysin, Melan A, ty-
rosinase, MART-1, HMB45, chromogranin, CD34, c-kit, 
smooth muscle actin, desmin, INHIBIN, CK20, CK7, 
LCA, Vimentin, and BCL2. FISH was positive for 
t(12;22)(q13;q12) translocation, consistent with clear cell 
sarcoma. KIT and CD34 were both negative which ex-
cluded diagnosis of an epithelioid gastrointestinal stro-
mal tumor.  

3. DISCUSSION 

Although there have been reports of long term survi-
vors diagnosed with CCS, the overall prognosis is poor 
for several reasons. First, the initial diagnosis of gastro-
intestinal CCS proves to be challenging given its rare 
occurrence. In the current literature, there are only 
twenty-four cases of gastrointestinal CCS reported, in-
cluding the two presented here (Table 1). Of these, sev-
enteen (70.8%) arose from the small bowel and nine 
(37.5%) involved the jejunum specifically. The duration 
of symptoms varies from patient to patient, and most 
patients experience some delay in diagnosis secondary to 
the vague and nonspecific nature of their symptoms. 
Second, the morphologic and immunohistochemical fea-
tures of CCS are strikingly similar to that of melanoma 
making it difficult to distinguish between these two dis-
parate tumors. Third, gastrointestinal CCS has an aggres-
sive clinical course with a high incidence of regional and 
distant metastases. Lymph node involvement was re-
ported in 64.7% of patients diagnosed with gastrointesti-
nal CCS. Those with jejunal CCS had lymph node in-
volvement 80% of the time. Metastatic disease to the 
liver was reported in 60% of patients with gastrointesti-
nal CCS and in 50% of those with jejunal CCS.  

We identified two cases at our institution of morpho-
logically, immunohistologically, and genetically proven 
primary jejunal CCS. Each subsequently developed me-
tastatic disease to both the liver and lymph nodes, con-
founding the typical behavior of sarcomas that infre-
quently metastasize to lymph nodes. These are the only 
two case reports of jejunal CCS with spread to both 
lymph nodes and the liver. The importance of prompt 
diagnosis is apparent from these case reports. Case 2 was 
diagnosed within six months of symptom development 
compared to the four years that Case 1 experienced be-
fore being diagnosed with CCS. The disease free interval 
following diagnosis for Case 2 was three years compared 
o eleven months for Case 1, and Case 2 lived approxi-  t 
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Table 1. Case reports of clear cell sarcoma of small bowel with molecular confirmation. 

Reference Age Sex Site/Size 
Molecular 

Confirmation 
Liver 
Mets 

LN+ Treatment 

[1] 57 M Jejunum/6.5 cm FISH No NA Small bowel resection (20 cm)

[3] 81 F Colon/NA RT-PCR & FISH Yes Yes 
Hemicolectomy, chemo; partial 

hepatectomy 

[3] 42 F Ileum/NA RT-PCR & FISH NA No Surgical resection 

[3] 42 F Ileum/3.7 cm RT-PCR Yes NA Surgical resection 

[3] 51 F Jejunum/NA FISH Yes NA NA 

[3] 18 F Jejunum/NA RT-PCR NA NA NA 

[4] 31 F Ileum/2.8 cm FISH No Yes Small bowel resection (20 cm)

[5] 47 F Pancreas/NA RT-PCR & FISH NA NA NA 

[6] 37 M Ileum/6.5 cm Conventional Yes No 
Small bowel resection (23 cm); 

liver met resection 

[8] 41 M Jejunum/8.7 cm FISH Yes NA 
Surgical resection,  

chemotherapy 

[9] 74 M Colon/2.0 cm RT-PCR Yes No Partial colectomy; chemo 

[10] 16 M Ileum/5 cm RT-PCR & Conventional No No Bowel resection × 3 

[11] 60 M Ileum/2.4 cm FISH Yes Yes 
Segmental small bowel  

resection (22 cm) 

[12] 10 F Stomach/NA FISH Yes Yes 
Partial gastrectomy, liver nodule 

resection, chemo 

[13] 46 M Jejunum/11 cm RT-PCR & FISH No No 
Surgical resection,  

chemotherapy 

[13] 62 M Ileum/4 cm RT-PCR & FISH No Yes 
Surgical resection,  

chemotherapy 

[13] 49 M Cecum/10.5 cm RT-PCR No Yes Surgical resection 

[13] 60 M Jejunum/10 cm RT-PCR & FISH No Yes 
Surgical resection,  

chemotherapy 

Mehta (Case 2); [16] 21 F Jejunum/5 cm RT-PCR & FISH Yes Yes See Case description 

[14] 30 M Stomach/4.0 cm FISH & Conventional Yes Yes Partial gastric resection 

[15] 35 M Ileum/1.8 cm RT-PCR Yes No 
Small bowel resection (20 cm) 

chemotherapy 

Mehta (Case 1) 29 F Jejunum/4 cm RT-PCR & FISH Yes Yes See case description 

[17] 23 F Anus & rectum/NA RT-PCR & FISH NA NA NA 

[18] 15 F Jejunum/5 cm Conventional No Yes 
Surgical resection,  

chemotherapy 

 
mately two years longer than Case 1 potentially because 
of expedient diagnosis and surgical intervention.  

4. CONCLUSION 

CCS remains a diagnostic and treatment dilemma. 
Given the infrequent occurrence, large studies identify-
ing optimal patient approach are lacking. As is the case 
with other retroperitoneal sarcoma types, it would seem 
that aggressive surgical resection remains a mainstay in 
treatment. Despite aggressive surgical resections, the 
inherent natural biology of CCS seems to portend a poor 
prognosis with biologic activity that, in the current un-

derstanding, remains relatively unpredictable as evi-
denced by the disparate metastatic behavior. The role of 
systemic therapy, however, remains unanswered. Opti-
mal treatment protocols for gastrointestinal CCS will 
remain a significant challenge given the rarity of this 
tumor type. 
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