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Introduction

Clear cell sarcoma of the kidney (CCSK) is a rare tumor 
that accounts for approximately 5% of all primary renal 
tumors in children (1). Though its occurrence is extremely 
uncommon in adults, it has been the subject of isolated case 
reports. Because of its rarity, there is little information on its 
clinical and histological features. The pathologic diagnosis 
of the disease is difficult, and the optimal treatment remains 

unknown. To the best of our knowledge, there have been no 
reports of a literature review on adult CCSK. Therefore, in 
order to increase awareness and contribute to the knowledge 
base about adult CCSK, we present the case of a 24-year-
old man with CCSK. We reviewed the English language 
literature of this neoplasm in the adult age group and 
performed a pooled analysis of case data from the literature. 
This is the first study to focus on the diagnosis and treatment 
of adult CCSK. We present our case in accordance with the 
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Figure 1 The patient’s imaging findings. (A) Color duplex sonography reveals a mixed echo, heterogeneous enhanced mass in the early 
stage. (B,C) CT shows a large, heterogeneous mass in the middle and lower poles of the right kidney, infiltrating the renal calices. CT, 
computed tomography.
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CARE reporting checklist (available at https://tcr.amegroups.
com/article/view/10.21037/tcr-21-1629/rc).

Case presentation

A 24-year-old man who presented with right flank pain for 
one month was admitted to our hospital. His family had 
no related medical history. Physical examination revealed 
no abnormal findings. The patient’s blood chemistry 
showed elevated levels of serum lactate dehydrogenase 
(LDH) (278 U/L, normal reference range, 114–240 U/L)  
and increased plasma D-dimer levels (3.34 mg/L , 
normal reference range, <0.55 mg/L). On color duplex 
sonography, a round, single, well-circumscribed, mixed 
echo, heterogeneous mass located in the middle and lower 
poles of the right kidney was revealed. Dynamic contrast-
enhanced ultrasonography showed that the mass was 
uneven and enhanced in the early stage, and was slightly 
enhanced in the later stage (Figure 1A). The decay time 
was 60 s. Computed tomography (CT) revealed a large, 
heterogeneous mass in the middle and lower poles of the 
right kidney, infiltrating the renal calices (Figure 1B,1C). 
No signs of metastasis were observed. 

The patient underwent retroperitoneal laparoscopic 
right radical nephrectomy and regional lymphadenectomy. 
No intraoperative or postoperative complications were 
observed. The patient recovered uneventfully and was 
discharged six days postoperatively. Gross examination 
of the surgical specimen showed a 10.5×10×9 cm, soft, 
tan-gray mass originating in the parenchyma of the right 
kidney. The tumor was located adjacent to the renal pelvis 
and, on cut surface, produced abundant mucinous material 

with a glistening appearance. It also included a large cyst, 
areas of hemorrhage, and multiple foci of necrosis. No 
lymph node metastases were observed. Microscopy revealed 
nests and cords of fairly uniform oval cells with clear 
cytoplasm. The tumor cells were separated by arborizing 
the fibrovascular septa. The nuclei were vesicular and had 
dispersed chromatin and inconspicuous nucleoli. Necrosis 
was observed in the tumor tissue. Immunohistochemistry 
revealed that the tumor cells were positive for vimentin, 
Bcl-2, and CyclinD1 (Figure 2). Staining for desmin, 
cytokeratin, CD34, PAX-8, EMA, and Wilms’ tumor 1  
(WT1) was negative. Based on these findings, the 
pathological diagnosis of the tumor was confirmed as 
CCSK, and it was staged as T2bN0M0. The patient 
subsequently refused chemotherapy and radiotherapy. The 
patient went into remission 24 months postoperatively. 

After searching the PubMed database, we found a 
total of 16 adult CCSK cases, including 12 male and  
4 female patients. These cases were published in the English 
language literature from 1989 to 2020. The 16 patients in 
these studies ranged in age from 19 to 62 years, with a mean 
and median age of 32 and 25 years. Of the 16 patients, 8 had  
tumors in the right kidney and 8 had tumors in the left 
kidney. The diameter of the tumors ranged from 6 to 20 cm, 
with a mean diameter of 12 cm. The patients’ presenting 
symptoms, their primary and subsequent treatments, their 
follow-up durations, and their follow-up status are listed in 
Table 1.

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). 

https://tcr.amegroups.com/article/view/10.21037/tcr-21-1629/rc
https://tcr.amegroups.com/article/view/10.21037/tcr-21-1629/rc
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Table 1 CCSK in adults: review of literature-clinical findings, including presenting symptoms, primary and subsequent treatment and follow-up 
duration, follow-up status

Case 
no.

Author Year
Clinical 

presentation
Duration 
(months)

Primary treatment
Subsequent 
treatment

Immunohistochemistry 
(+)

Follow-up 
(months)

Status

1 Geng 1989 Abdominal 
mass

60 Nephrectomy NP NA 12 Multiple 
bone 

metastasis

2 Oda 1993 Growing tumor 
in the left 

temporal area

1 Chemotherapy NP Vimentin 15 DOD

3 Mishra 1993 Hematuria, 
abdominal 

lump

4 Nephrectomy with 
splenectomy and  

distal pancreatectomy

Chemotherapy, 
radiation to the 

secondaries in the 
skull

NA 3 Disease-
free

4 Maeda 1994 Abdominal 
mass

NA Nephrectomy NA NA NA NA

5 Yalcin 1996 Hematuria, 
flank pain

NA Nephrectomy Chemotherapy, 
radiotherapy to the 

right hemi-abdomen

NA 7 Disease-
free

6 Toyoda 1998 NA NA Nephrectomy and 
inferior vena cava 
thrombus removal

NA NA NA NA

7 Rubin 1999 Hematuria NA Nephrectomy Chemotherapy and 
radiation to the left 

pelvic area

HMB45 diffuse (+) and 
S-100 focal (+)

60 DOD

8 Amin 1999 Hematuria, 
abdominal 

mass

NA Nephrectomy Chemotherapy Vimentin focal (+) 63 DOD

9 Amin 1999 Flank mass, 
episodic 

hypertension

NA Pre-operative 
chemotherapy, 
nephrectomy

Post-operative 
chemotherapy, 

radiation to skull, 
vertebral metastasis

NP 59 DOD

10 Bhayani 2001 Shortness of 
breath, weight 

loss

2 Nephrectomy, hilar 
lymphadenectomy 

and inferior vena cava 
thrombus removal

Chemotherapy Vimentin 12 Disease-
free

11 Rosso 2003 Hematuria 1 Nephrectomy with 
lymphadenectomy and 

thrombectomy

NP Vimentin 10 Disease-
free

12 Kural 2006 Left flank pain 2 Nephrectomy with  
hilar  

lymphadenectomy

Radiotherapy to the 
left nephrectomy bed 

and chemotherapy

Vimentin 24 Disease-
free

13 El-
Hawary

2013 Loin pain, 
hematuria 

4 Nephroureterectomy 
with bladder cuff 

excision

NP Vimentin and Bcl-2 NA NA

14 Uddin 2019 NA NA NA NA Cyclin D1, vimentin NA NA

15 Uddin 2019 NA NA NA NA Cyclin D2, vimentin NA NA

16 Zhang 2019 Generalized 
pruritus

1.5 Nephrectomy 
with regional 

lymphadenectomy

Chemotherapy Vimentin, NCAM, CD56, 
and Ki-67 and focally 
positive for p53, Bcl-2 

and CD10

20 Disease-
free

+, positive. CCSK, clear cell sarcoma of the kidney; NP, not performed; NA, not available; DOD, dead of disease. 
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Figure 2 The patient’s gross and microscopic pathological images and immunohistochemical results. (A) Loose tumor stroma filled with 
fibrous vessels with some slightly dense areas (H&E, ×100). (B) The classic pattern of CCSK is characterized by round or spindle-shaped 
cells bundles, fine nuclear chromatin, pale cytoplasm, and unclear cell borders. The cells form nests separated by a fibrovascular stroma 
(H&E, ×400). (C) Diffuse positive nuclear staining for Cyclin D1 in the tumor cells (magnification, ×400). (D) Diffuse cytoplasmic and 
membranous immunoreactivity for Bcl-2 (magnification, ×400). (E) Vimentin coreceptor immunohistochemistry reveals diffuse nuclear 
staining (magnification, ×400). (F) S-100 highlights focal areas in the nucleus (magnification, ×400). (G) Desmin staining of the tumor cells 
in the cytoplasm (magnification, ×100). (H) The gross appearance of the mass. CCSK, clear cell sarcoma of the kidney. 

Written informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

Discussion 

We report a case of CCSK in an adult presenting with 

flank pain. After a review of the literature in PubMed, we 
found that there were only 16 adult CCSK cases reported 
in the English language literature from 1989 to 2020. The 
subsequent discussion is based on the cumulative data from 
17 cases (16 reported cases and 1 current case).

CCSK had been considered to be a more malignant 
histological variant of WT. In 1970, it was recognized as 
a separate clinicopathologic entity by Kidd because of its 
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potential ability to metastasize to the bone and the brain (2). 
Marsden et al. (3) named the tumor, “the bone metastasizing 
renal tumor of childhood”, and the term, “clear cell 
sarcoma” was first used by Beckwith and Palmer. 

As in children, CCSK tends to occur predominantly 
in male adults (4). In fact, in the 17 adult cases found in 
this study, the ratio between male and female patients was 
13:4. The disease duration in these patients ranged from 
1–60 months (with a median of two months). Common 
clinical presentations included hematuria (six cases) and 
abdominal/flank masses (five cases). Other symptoms 
included hypertension (one case), metastatic temporal area 
mass (one case), and weight loss (one case). Zhang et al. (5)  
reported a case presenting with generalized pruritus. They 
believed that the pruritus in their patient was caused by 
paraneoplastic itch. Although in a series of pediatric cases, 
there is a left-sided preference for CCSK tumors (6), this 
pattern was not observed in the adult group found in this 
study. To date, there have been no reports of bilateral 
kidney involvement in adult patients. 

The gross appearance of adult CCSK tumors is often 
soft and tan-grey in color. Furthermore, the tumor glistens 
on cut surface due to the tumor’s excretion of numerous 
mucinous materials. As shown in our case, the sacs with 
necrotic, or hemorrhagic areas are often present. Since the 
sacs lack distinct capsules with an epithelial lining, they are 
pseudocysts, filled with mucus and necrotic tissue. In four 
cases, gross extension into the inferior vena cava occurred, 
and the tumor extended into the right atrium in two cases 
(7-10). Microscopically, tumor cells are arranged in nests 
or cords. The traditional pattern of CCSK is marked by 
round/elliptical cells with clear cytoplasm, fairly uniform 
round/elliptical and colorless nuclei with frequent vesicles, 
finely dispersed chromatin, inconspicuous nucleoli, and 
unusual mitotic phenomena (11). The tumor surrounds 
isolated nephrons, with an obvious vascular network and 
abundant collagenous extracellular matrix materials (4). 
In general, we found that the pathologic features of adult 
CCSK are very similar to those of pediatric patients.

Immunohistochemistry should be used to facilitate a 
differential diagnosis. Of the 17 adult CCSK patients, 
11 had immunohistochemistry data. Ten cases stained 
positive for vimentin, which is consistent with most 
literature (12,13). In fact, vimentin positivity is a strong 
pathological characteristic of CCSK. Bcl-2, Cyclin D1, 
and S-100 staining were positive in three, two, and two 
cases, respectively. HMB45, cyclin D2, CD56, Ki-67, P53, 
CD10, and desmin staining showed variable nonspecific 

positivity. The specific immunohistochemical characteristics 
of CCSK in adults remain unclear. Recently, some studies 
have reported that Cyclin D1 and Bcl-6 coreceptor 
(BCOR) antibodies help discriminate CCSK from a 
number of pediatric renal neoplasms. Cyclin D1 has been 
demonstrated to be sensitive, but not entirely specific for 
CCSK (14,15). Cyclin D1 staining has also been reported 
to be very useful for discriminating between CCSK and 
blastema-rich WT (16). Diffuse strong nuclear staining 
using a commercially available BCOR antibody has been 
proven to be highly sensitive and specific for the diagnosis 
of CCSK in relation to pediatric renal neoplasia (17). 
However, the value of Cyclin D1 and BCOR antibodies for 
the diagnosis of CCSK has not been sufficiently verified 
in adult patients. To date, there are no definite, specific, 
immunohistochemical indicators that could reliably 
discriminate CCSK from other renal neoplasms in adult 
patients. A complete immunohistochemical regimen, 
including vimentin, cytokeratin, WT1, desmin, Cyclin D1,  
and BCOR  antibodies may be the best  choice for 
determining a final diagnosis. Since CCSK can appear in a 
variety of histological patterns, the immunohistochemical 
results should be analyzed by experienced pathologists.

The main differential diagnoses in our case included 
blastema-rich WT and sarcomatoid variants of renal 
cell carcinoma. Because CCSK and blastema-rich WT 
are similar in morphological appearance, distinguishing 
between these types of neoplasia can be difficult. The 
most important histological difference between these 
types of neoplasia is the presence of a moderate amount of 
cytoplasm in the neoplastic cells of CCSK. In blastema-
rich WT cells, however, the cytoplasm can barely be 
visible on histologic examination. The neoplastic cells in 
our case were uniform and contained abundant amounts 
of clear cytoplasm. Moreover, the positivity for vimentin 
and Cyclin D1 staining favors the diagnosis of CCSK, and 
the negativity for WT1 staining is important for excluding 
WT. Sarcomatoid variants of RCC are a sign of high-
grade transformation in RCC and not a distinct histological 
entity. It contains both mesenchymal (sarcomatoid) and 
epithelial (carcinomatous) components (18). The presence 
of carcinomatous cells can distinguish sarcomatoid variants 
of RCC from a true sarcoma of the kidney.

The exact molecular pathogenesis and cell of origin of 
CCSK remain poorly understood. However, some pediatric 
case reports describe the involvement of chromosomal 
translocations and other genetic alterations. Ueno-Yokohata 
et al. (19) found internal tandem duplications in the BCOR 
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gene (Bcl-6 corepressor) in 100% (20/20) of CCSK tumors, 
and they did not identify these genetic alterations in any 
(0/193) of the other pediatric renal tumors. They believed 
that BCOR tandem duplication was highly specific to CCSK. 
Additionally, YWHAE-NUTM2B/E, YWHAE-FAM22, and 
IRX2-TERT gene fusions have been identified in a minority 
of CCSK cases (20,21). However, most CCSKs display few 
genomic aberrations, and the underlying mechanism for 
tumorigenesis still needs to be determined.

The gold  s tandard of  care  for  CCSK remains 
undetermined, especially in adult patients. In the studies, 
we found that all 17 adult patients with CCSK underwent 
total nephrectomy. For patients with inferior vena cava 
involvement, a surgical thrombectomy was performed. 
Toyoda et al. and Bhayani et al. (8,10) independently 
reported two different patients who had the same procedure 
done. Both patients underwent radical nephrectomy 
and inferior vena cava surgical thrombectomy through 
cardiopulmonary bypass and circulatory arrest. In 
addition to surgery, most of the 17 adult CCSK patients 
received multimodal oncologic treatment, including 
chemotherapy with or without radiation. Radiotherapy was 
administered to five patients. Preoperative chemotherapy 
was administered to one patient, and postoperative 
chemotherapy was administered to eight patients. Different 
combinations of chemotherapy regimens, including 
doxorubicin, actinomycin D, cyclophosphamide, and 
vincristine, have been reported (9). The 5-year overall 
survival rate in pediatric patients improved with the use 
of modern chemotherapy regimens, particularly addition 
of anthracycline agents, such as doxorubicin (22). Data 
concerning the use of modern regimens in adult patients 
are not yet available. There are also reports of the use of 
surgery alone without radiotherapy and chemotherapy 
to treat CCSK. Rosso et al. (9) reported that CCSK is 
highly resistant to radiation and chemotherapy. In our 
case, the patient refused post-operative chemotherapy and 
radiotherapy. There was no recurrence at the 2-year follow-
up appointment. Due to the extreme rarity in adult CCSK 
cases, it is difficult to design a randomized controlled 
study to confirm the value of adjuvant chemotherapy and 
radiotherapy. The optimal treatment for adult CCSK 
remains an area of active investigation.

In conclusion, the pathologic features of adult CCSK 
are identical to those in pediatric CCSK cases. A combined 
immunohistochemical regimen, including vimentin, 
cytokeratin, WT1, desmin, Cyclin D1, and BCOR antibody 
staining, is useful for final diagnosis. The primary treatment 

for adult CCSK includes nephrectomy and regional 
lymphadenectomy. Furthermore, multimodal oncologic 
treatment, including surgery and chemotherapy with or 
without radiation, may be efficacious in preventing local 
recurrence and distant metastases. However, due to the 
rarity of this condition, further studies, especially joint 
studies on experimental and clinical trials for adult CCSK, 
are still needed to demonstrate the molecular pathogenesis 
and outcome improvements.
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