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Renal clear cell sarcoma in children: A case report
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Abstract. Clear cell sarcoma of the kidney (CCSK), a rare renal
interstitial tumor in children, poses a notable threat to the physical
and mental health of children because of its highly aggressive
nature, tendency to compress surrounding tissue and potential
for metastasis. The present study reports two cases of pediatric
CCSK treated at the Peking University First Hospital Ningxia
Women and Children's Hospital (Ningxia Hui Autonomous
Region Maternal and Child Health Hospital, Ningxia, China; July
2024-2025.7). Both patients were female infants aged 1 year. Upon
initial admission, they were misdiagnosed with nephroblastoma
and received radical nephrectomy and vincristine chemotherapy.
Pathological consultation and advanced molecular sequencing
identified specific expression of the BCL6 corepressor gene in
patient tumor tissue, leading to a definitive diagnosis of CCSK.
Furthermore, the present study aimed to provide an overview
of the aberrant genes associated with CCSK to provide a useful
reference for future research on the pathogenesis of CCSK and
improvement of molecular pathology.

Introduction

Clear cell sarcoma of the kidney (CCSK) is a rare and highly
aggressive malignant tumor of the kidney that primarily
affects infants and young children (1). CCSK accounts for
3-5% of childhood malignant renal tumors, making it rare
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among kidney cancers. Its incidence is higher in children aged
<5 years, with a male-to-female ratio of ~2:1, showing a slight
male predisposition for unknown reasons (2-4). The tumor typi-
cally originates from the mesenchymal tissue of the kidney and
is located primarily in the renal medulla (the innermost part
of the kidney), without a capsule and with focal boundaries,
which make it difficult to distinguish from the surrounding
tissues during surgery (5). Upon gross examination, the tumor
surface typically appears tan and has a texture similar to that
of fish flesh (2,5), a characteristic that aids identification during
pathological analysis. Additionally, most tumors tend to be
relatively large at the time of diagnosis, which may increase the
complexity of surgical resection and affect the overall prognosis
of patients. Clinically, patients with CCSK typically present
with a palpable abdominal mass (6). CCSK can develop into
bone and brain metastases relatively quickly (7). The aggressive
behavior of this tumor typically results in poor prognosis, even
with aggressive therapeutic interventions.

A combination of surgery and radiotherapy has been
used to treat CCSK (8-10). However, the landscape of
CCSK management has evolved with the introduction of
chemotherapy. Chemotherapy protocols, especially those
incorporating anthracycline drugs, have demonstrated encour-
aging outcomes, significantly increasing the 5-year survival
rate to ~86% (11,12). These advancements highlight the
growing role of chemotherapy in the multidisciplinary treat-
ment of CCSK. Despite these promising findings, the literature
on CCSK remains limited, reflecting a gap in understanding
of this rare tumor (13). Further research is imperative not only
to elucidate its pathogenesis but also to explore innovative
and alternative treatment options. The present study reports
two cases of CCSK observed at the Peking University First
Hospital Ningxia Women and Children's Hospital (Ningxia
Hui Autonomous Region Maternal and Child Health Hospital,
Ningxia, China) and aimed to highlight the diagnostic chal-
lenges, particularly in promptly and accurately performing
pathology in the context of CCSK, where the subtleties of
tumor biology serve crucial roles.

Case report
The present study assessed two cases of CCSK in female

patients aged 1 year who visited Peking University First
Hospital Ningxia Women and Children's Hospital (Ningxia


https://www.spandidos-publications.com/10.3892/br.2026.2159

2 LI et al: RENAL CLEAR CELL CARCINOMA IN CHILDREN: A CASE REPORT

Hui Autonomous Region Maternal and Child Health
Hospital) in December 2024. Clinical demographic data
were obtained from medical records, referring doctors and
subsequent telephone follow-up. The tumor samples were
fixed, paraffin-embedded and stained with hematoxylin and
eosin. Immunohistochemistry (IHC) was performed using the
EnVision two-step method and all antibodies (Table SI) were
used as positive controls. The high-throughput sequencing was
completed at the Darui Diag Laboratory (Guangzhou) Co. For
PCR-capillary electrophoresis sample processing, the sample
was cut into sections measuring 5-10 ym. A total of 1 ml of
xylene was added. The lid was closed, and the mixture was
centrifuged at 6,000 x g speed for 2 min at room temperature.
The supernatant was then removed by pipetting. Another 1 ml
of xylene was added, followed by vortexing, and the process of
centrifugation at 6,000 x g 23°C and supernatant removal was
repeated. After dewaxing, 1 ml of 96-100% ethanol was added
to the pellet, which was then vortexed to mix and centrifuged
at 6,000 x g speed for 2 min at room temperature. The lid was
opened, and the sample was incubated at 15-25°C for 10 min.
The dried pellet was resuspended in 200 ul of Buffer GA,
and 20 pl of Proteinase K was added. After vortexing, it was
incubated at 56°C for 1 h and then at 90°C for 1 h. After lysis,
220 ul of Buffer GB was added, and the mixture was vortexed
thoroughly. Then, 250 ul 96-100% ethanol was added, and
it was vortexed again. The entire lysate was centrifuged at
6,000 x g and 23°C for 2 min. A total of 500 ul of Buffer GD
was added and centrifuged at 6,000 x g 23°C for 1 min. Finally,
30-100 ul of ddH20 was added to the membrane center. The
collected DNA was stored at -20°C.

The inclusion criteria as follows: i) Age range. The age
at diagnosis was <18 years (for children and adolescents),
with a focus on the high-incidence age group of 1-6 years
(accounting for over 80% of cases). 2. Pathological confirma-
tion. The postoperative pathological specimens were reviewed
by senior pathologists, and they met the diagnostic criteria of
CCSK (homogeneous small round to oval cells, transparent
or eosinophilic cytoplasm, prominent nucleoli, accompanied
by dendritic fibrovascular septa. Immunohistochemistry:
Vimentin and Cyclin D1 are positive, WT1 is negative; BCOR
or YWHAE-NUTM2 gene fusion detection is positive (such
as FISH, RT-PCR or NGS). Internal tandem duplication
(ITD) of BCOR exon 15 or YWHAE:NUTM?2 gene fusion
(ideal diagnostic criteria); preoperative imaging (ultrasound,
CT/MRI) showed renal space-occupying lesions, which were
consistent with the typical manifestations of CCSK: Clear
boundaries or slightly invasive, non-uniform enhancement
on enhanced scanning. In the late stage, it could invade
the renal vein, inferior vena cava or adjacent organs. Bone
scan or PET-CT indicated bone metastasis (the CCSK bone
metastasis rate is as high as 29%). by searching the hospital
medical record system, pathological management system and
relevant materials from other hospital consultations. The case
collection process followed the requirements of the CARE
guidelines (14) to ensure the completeness and accuracy of
the case information.

The present study was approved (approval
no. KJ-LL-2025004) by Peking University First Hospital
Ningxia Women and Children's Hospital (Ningxia Hui
Autonomous Region Maternal and Child Health Hospital).

All methods were performed following the relevant guidelines
and regulations. Informed consent was obtained from legal
guardians of the patients.

Patient 1 was admitted in February 2024 following the
discovery of an abdominal mass 3 days previously. A mass of
~11x6 cm in size could be palpated in the right abdomen. Color
Doppler ultrasound revealed a solid mass in the right kidney,
protruding into the abdominal cavity, ~13.9x7.7x8.9 cm in size,
with rich blood flow inside (Fig. 1A and B). The patient was
misdiagnosed with nephroblastoma and received two rounds
of chemotherapy. The patient underwent right nephrectomy
combined with retroperitoneal lymph node biopsy. The patient
recovered well postoperatively. Histopathology revealed that
the tumor cells were diffusely distributed, with vacuolated
nuclei, pathological mitotic figures, rich blood vessels and
extensive necrosis in certain areas. The tumor showed classic
CCSK features, including chicken foot-like vascular septa
partitioning cells into nests or cords. Tumor cell nuclei had fine
granular chromatin, inconspicuous nucleoli, abundant clear
cytoplasm and spoke-like arrangement (Fig. 1C-E). In certain
areas, cells were whorled, presenting diverse morphology.
IHC results (Fig. 1F-J) were as follows: Paired box gene 2
(PAX-2; +), cyclin DI (+), BCOR (+): BCL6 Corepressor,
CD99 (+): BCL-2 (+), TLE1 (+): transducin-like Enhancer
Protein (TLE)1, SATB2 (+): Special AT-rich sequence-binding
protein 2, S-100 (=), INI-1 (+): Integrase Interactor 1, WT1 (-):
Wilms Tumor 1, Ki67 (40%+), CD56 (+) and vimentin (+),
providing a diagnostic basis for CCSK.

Patient 2 was a l-year-old female. The family noticed
that urine flow was interrupted for 6 months and a mass of
~10x6 cm could be felt in the right abdomen. A CT scan of the
pelvic and abdominal cavity revealed a cystic and solid mass
~9.7x8.9 cm in size in the middle and lower right kidney. Color
Doppler ultrasound confirmed that the solid mass in the middle
and lower pole of the right kidney was ~9.7x8.5x8.0 cm, and a
nodule ~2.2x2.1x2.1 cm in size was found at the lower edge of
the left part of the mass, with rich blood flow (Fig. 2A and B).
The patient underwent surgery for nephroblastoma and
received 4 weeks of chemotherapy as follows Vincristine
0.05 mg/kg, Cyclophosphamide 14.7 mg/kg per day for 3 days,
Etoposide 3.3 mg/kg per day for 5 days. Each course lasts for
3-4 weeks. The histological features were more typical, with
tumor cells of relatively uniform size, pale cytoplasm, fine
nuclear chromatin, indistinct nucleoli and sheet-like distribu-
tion separated by branching fibrovascular stroma (Fig. 2C-E).
The initial diagnosis was mesenchymal nephroblastoma, but
IHC results [cyclin DI (+), BCOR (+), CD99 (+), BCL-2 (+),
TLEI (+), SATB2 (-), S-100 (-), INI-1 (+), WT1 (-), Ki67 (40%
positive staining), CD56 (+), PAX-2 (+), Brgl (+); Fig. 2F-J]
were consistent with clear cell sarcoma of the right kidney.
Fluorescence in situ hybridization of the BCOR gene in the
patient revealed a positive-staining cell percentage of 0%
and no breakage or translocation of the BCOR gene. For
PCR-capillary electrophoresis sample processing, excess
paraffin had first been trimmed off the sample block with a
scalpel, sections (5-10 pgm thick) cut. The sections had been
immediately placed in a 1.5 or 2 ml microcentrifuge tube,
1 ml xylene added, the lid closed, and the tube vortexed for
10 sec before centrifugation at 6,000 x g for 2 min at room
temperature; the supernatant had been removed by pipetting
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Figure 1. Clinical information of patient 1. (A) Gray-scale ultrasound of the transverse section of the right kidney showed a solid mass occupying the
lower-middle part of the kidney, protruding towards the abdominal cavity. (B) Color Doppler flow Imaging shows abundant blood flow signals. Repeated explo-
ration suggested branches of the renal artery extending into CCSK. (C) Patient 1 was diagnosed with classical CCSK. Tumor cells (arrows) are separated by
fibrovascular stroma distributed in a dendritic pattern. (D) Tumor cells (arrows) are arranged in a vortex pattern. (E) Patient was diagnosed with classical CCSK.
Widened vascular fibrous septa were observed. (F) BCL6 corepressor (positive), (G) transducin-like enhancer of Split 1 (positive), (H) B-cell lymphoma 2
(positive), (I) Cyclin D1 (positive), (J) Wilms' Tumor 1 (negative) immunohistochemistry. Magnification, x20. CCSK, clear cell sarcoma of the kidney.
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Figure 2. Clinical information of Patient 2. (A) Prone position transverse section imaging showed a solid mass ~9.7x8.5x8.0 cm in size at the middle and
lower pole of the right kidney. (B) Color Doppler flow imaging showed rich blood flow signals at the margin. (C) Tumor cells had large nuclei with transparent
cytoplasm, and the blood vessels were irregularly distributed. (D) Coarse fibrovascular tissue and sheet-like tumor tissue were observed. (E) Epithelioid tumor
cells were arranged in cord-like and small nested patterns. (F) BCL6 corepressor (positive), (G) transducin-Like Enhancer of Split 1 (positive), (H) B-cell
lymphoma 2 (positive) (I) Cyclin D1 (positive), (J) Wilms' tumor 1 (negative) immunohistochemistry. Magnification, x20.
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without discarding any pellet. One milliliter of xylene had
been added again, the tube vortexed, and the centrifugation at
6,000 x g 23°C for 2 min and supernatant removal repeated.
After dewaxing, 1 ml of 96-100% ethanol was added to the
pellet and vortexed, followed by centrifugation at 6,000 x g
for 2 min; the supernatant had been pipetted off without
removing pellet. The tube lid had been opened and incubated
at 15-25°C (or up to 37°C) for 10 min until residual ethanol
evaporated (or dried via vacuum pump). The pellet had been
resuspended in 200 ul Buffer GA, 20 pl proteinase K added
and vortexed, then incubated at 56°C for 1 h (until lysis) and
90°C for 1 h-longer/higher-temperature incubation might
have fragmented DNA more, and with one heating block,
the sample had been left at room temperature until the block
reached 90°C, with a brief centrifugation to remove lid drops.
For RNA-free DNA, 2 ul RNase A (100 mg/ml) was added
for 2 min at room-temperature incubation. After lysis, 220 ul
Buffer GB had been added and vortexed thoroughly, then
250 u1 96-100% ethanol added and vortexed again, with a brief
centrifugation-critical that the mixture was homogeneous. The
entire lysate had been carefully transferred to column CR2
(in a 2 ml collection tube) without wetting the rim, centrifuged
at 6,000 x g (8,000 rpm) for 2 min, and the column placed in a
clean collection tube. Next, 500 xl Buffer GD had been added
without wetting the rim, centrifuged at 6,000 x g for 1 min,
waste poured out, and the column replaced. Then 500 u1 Buffer
PW had been added, centrifuged at 6,000 x g for 1 min, waste
poured out, and the column replaced again. The column had
been centrifuged at full speed (20,000 x g) for 2 min, waste
discarded, and the lid opened to dry residual Buffer PW for
2-5 min. Finally, the column had been placed in a clean 1.5 ml
tube, 30-100 ul ddH20 applied to the membrane center, left
for 2-5 min, centrifuged at full speed for 2 min, and the DNA
stored at -20°C. This result indicated that the BCOR gene had
ITD, which was consistent with the pathological diagnosis of
CCSK [2].

Tissue wax blocks were cut at a thickness of 7 ym for
gene detection. In patient 1, copy number variation in the
BCOR gene was detected, with a mutation frequency of 6.47%
(Fig. 3A). Moreover, a high frequency of missense mutation in
thyroid stimulating hormone receptor (TSHR), which serves
a key role in tumor progression, was observed (Fig. 3B). The
sequencing results for patient 2 did not reveal definitive BCOR
gene mutations, but multiple other gene mutations were present
(Fig. 3C and D).

Patient 1 underwent a chemotherapy port implantation
procedure, supplemented by nutritional support therapy [central
or peripheral venous routes, administer parenteral nutrition
preparations (such as glucose, amino acids, fat emulsions,
vitamins and minerals, etc.) and was followed for 14 months
postoperatively. The right kidney exhibited favorable recovery.
Abdominal examination revealed a flat contour without
abnormal protrusion or masses. At 1 year after port implanta-
tion, clinical evaluation showed no notable abnormality, leading
to uneventful port removal with minimal surgical trauma and
no postoperative complaints. Follow-up imaging (June 2025)
indicated no notable findings in the right renal region, while
the left kidney demonstrated normal morphology with intact
encapsulation and distinct corticomedullary differentiation
(Fig. 4A and B). Patient 2 received intermittent chemotherapy
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Figure 3. DNA sequencing. Sequencing map of (A) BCOR and (B) TSHR
genes in patient 1 tumor tissue. (C) Sequencing map of FLT1 genes in patient 2
tumor tissue. (D) Mutated genes in patient 2. BCOR, BCL6 Co-repressor;
TSHR, Thyrotropin Receptor; FLT1, Fms-like Tyrosine Kinase 1;
ANKRD, ankyrin Repeat Domain; ARID, AT-Rich Interaction Domain;
BRD, Bromodomain-containing; MGA, managing General Agent; MITF,
Microphthalmia-Associated Transcription Factor; MST, Mitogen-Activated
Protein Kinase Kinase Kinase; NOTCH, Notch Receptor; PRKDC, Protein
Kinase, DNA-Activated, Catalytic Polypeptide; SMAD3, SMAD Family
Member 3; TBX, T-Box Transcription Factor; TP53BP1, Tumor Protein P53
Binding Protein 1.

(April 2024-June 2025) after surgery. Subsequent upper abdom-
inal ultrasonography revealed no localized masses or sonolucent
areas in the right renal region, although splenomegaly was noted
(splenic thickness, ~2.7 cm). The left kidney maintained normal
size, morphology and echogenicity, with no dilatation observed
in bilateral ureters (Fig. 4C and D). In summary, CCSK was
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Figure 4. Clinical information of patients 1 year after the surgery. (A) CDFI of patient 1 showed no remarkable findings in the right renal region. (B) while
the left kidney demonstrated normal morphology. (C) CDFI of patient 2 showed no localized masses or sonolucent areas in the right renal region, (D) though

splenomegaly was noted. CDFI, color Doppler Flow Imaging).

effectively controlled in both pediatric cases, with satisfactory
postoperative recovery outcomes. No tumor recurrence was
observed as of August 2025.

Patient 1 underwent eight cycles of chemotherapy. The
first seven cycles were administered according to the diag-
nostic and therapeutic recommendations for pediatric WT:
Cyclophosphamide (0.52 mg); Actinomycin D (0.47 mg, with
a total dose of 3 bottles); Ondansetron hydrochloride (1 mg,
with a total dose of 1 vial); 0.9% sodium chloride (50 mg/day),
primarily utilizing vincristine-based chemotherapy, during
which the patient experienced one seizure. A definitive diag-
nosis of CCSK was made, and the patient was treated with
doxorubicin hydrochloride chemotherapy and had a good
mental status. Patient 2 received 27 cycles of chemotherapy,
with the treatment regimen continuously adjusted. The patient
received multiple courses of vincristine (0.57 mg), cyclophos-
phamide (the single dose is 23 mg, with a total dose of 3 bottles),
etoposide (the single dose is 2 mg, with a total dose of 1 bottles),
doxorubicin (1.5 mg/kg) + vincristine (0.05 mg/kg each time,
one day), cyclophosphamide (14.7 mg/kg/day x3 days) + etopo-
side (3.3 mg/kg/day x5 days) and doxorubicin + vincristine +
cyclophosphamide, each cycle lasts for 21 days, with a total of
6 to 8 cycles.

Discussion

In 1978, CCSK was recognized as an independent entity (14).
Researchers (5-7) have reported that CCSK is characterized

by early bone metastasis, which distinguishes it from nephro-
blastoma. CCSK is a rare and malignant disease that affects
infants and young children; however, its pathogenesis remains
elusive. The pathological morphology of CCSK (15) is diverse
and includes classic, myxoid, cellular, spindle, ring, sclerosing,
epithelioid, palisading and anaplastic types, which leads to
diagnostic challenges. Moreover, CCSK lacks a distinctive
immunophenotype, complicating its morphological and molec-
ular differentiation from nephroblastoma or other pediatric
tumors. The present ultrastructural pathological observation of
CCSK revealed that the tumor cells had complex projections
extending into the surrounding extracellular matrix, which
caused vacuolated cytoplasmic artifacts observed under light
microscopy. However, the characteristic changes indicative of
the origin of tumor cells have not yet been identified. Recent
studies have established an association between CCSK and
the BCOR gene, which serves as the only marker with high
sensitivity and specificity. In clinical practice, CCSK has been
accurately diagnosed by the specific nuclear expression of
BCOR (16-18), including the two cases reported in the present
study. Here, IHC revealed negative expression of WT1, a key
molecular marker for diagnosing nephroblastoma, suggesting
a potential role involving the expression of BCOR and WTI,
aiding the differential diagnosis of these tumors.

Owing to the limited number of cases of CCSK, the
molecular mechanisms underlying this condition remain
incompletely understood. However, BCOR, tyrosine 3-mono-
oxygenase/tryptophan 5-monooxygenase activation protein €
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(YWHAE), TLEI and CCNDI1 serve key roles in the diag-
nosis of CCSK. These molecules exhibit distinct sensitivity
and specificities for CCSK. Notably, BCOR is highly sensitive
and specific, making it a key biomarker for the diagnosis of
CCSK. BCOR-ITD was identified as the pathogenic mecha-
nism underlying CCSK (19). Distinct ITDs are implicated
in specific amino acid regions. In CCSK cases harboring
BCOR-ITD, TP53 deletion or mutation is observed and the
co-occurrence of both is associated with a poor prognosis in
pediatric patients (20). Notably, <75% of CCSK cases exhibit
BCOR-ITD fusion (21,22), while a minority demonstrate
YWHAE-NUTM?2 fusion (22). The detection of YWHAE in
CCSK sequencing implies a potential factor associated with
maternal inheritance. Additionally, YWHAE promotes the
osteogenic differentiation of mesenchymal stem cells and is
hypothesized to act via the same pathway as BCOR. TLE1
and CCNDI, characterized by relatively low specificity, aid
in the differential diagnosis of CCSK (23,24). Moreover,
additional molecules have been identified, although their diag-
nostic performance has not yet been quantitatively validated
and should be used in conjunction with other tumor markers
(Supplementary Material 1). The present study demonstrated
high-frequency expression of the FLT1 gene; to the best of our
knowledge, however, there is currently no evidence to confirm
a direct association between this gene and the occurrence of
CCSK.

Despite the increasing number of reports on specific
molecules (19-32), such as BCOR and FLT1 reliable research
on the corresponding molecular pathological mechanisms
is lacking. Abnormal activation of the MAPK/PI3K/AKT
signaling pathway in CCSK currently lacks data to support
drug targets and is limited to cell studies, indicating limita-
tions in existing research (23). Research on CCSK focuses
mainly on describing preliminary disease characteristics,
and a gap remains in the study of its underlying mechanisms.
It was hypothesized that several molecular mechanisms
may be involved in CCSK, such as abnormal activation of
the Wnt pathway due to YWHAE gene fusion or ITD of
BCOR, which leads to the upregulation of the downstream
target factor CCNDI1 (33), thereby triggering abnormal cell
proliferation and tumorigenesis, or promotion of tumor cell
proliferation by YWHAE upregulation via phosphorylation
of the PI3K/AKT/Bcl-2 signaling pathway (27-29). However,
these hypotheses require validation. The ultrahigh-frequency
mutation in FLT1 was noteworthy. In both cases, the children
were female and aged 1 year, and there were cases of misdiag-
nosis of nephroblastoma. Misdiagnoses primarily result from
the absence of detailed molecular pathological testing in the
initial stages; reliance solely on clinical palpation and imaging
diagnostics is insufficient to distinguish this condition from
the more common nephroblastoma. With IHC staining and
sequencing technologies based on BCOR, an accurate diag-
nosis was achieved. Both cases showed similar IHC staining
features, and in this case, the tumor tissue showed strong
and diffuse BCOR nuclear markers. The tumors also showed
diffuse immunoreactivity for Bcl2, CD56, cyclin D1 and
TLEI1 (34). The S100 protein and WT1 results were negative.
WT1 expression is important for the diagnosis and differen-
tial diagnosis of Wilms' blastoma, whereas positive BCOR
expression is evidence for the diagnosis of CCSK.
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Overall,conventional chemotherapy has notable side effects
[decreased white blood cells, platelets and red blood cells lead
to weakened immunity, increased susceptibility to infections,
bleeding tendencies (such as nosebleeds, gum bleeding) or
anemia (feeling tired, pale complexion).2.Nausea, vomiting,
diarrhea, constipation, loss of appetite, oral ulcers.3.Rash,
itching, breathing difficulty, low blood pressure.4.Slow
growth in height and weight.] when used in pediatric patients,
impacting the physical and mental development of children.
Hence, identifying the precise targets for CCSK is key. The
present study detected high-frequency mutations in TSHR
and FLT1. TSHR is involved in regulating thyroid cell metab-
olism and the process of hereditary pregnancy (35). Aberrant
activation of the TSH/TSHR signaling pathway promotes
tumor cell immune evasion (36). FLT1 typically regulates
the expression of vascular endothelial growth factor and
acts via the receptor tyrosine kinase signaling pathway (37).
High-frequency mutations in FLT1 are typically associ-
ated with abnormally rich blood flow within the tumor and
increased activity of sarcoma cells, which are detrimental to
prognosis (37). This is also one of the key reasons patient 2
experienced faster tumor progression and poorer prognosis
than patient 1. Analysis of the mutated genes in both patients
indicated the presence of multiple signaling pathway disorders
in CCSK. Other mutated genes did not exhibit stable mutation
patterns, indicating notable heterogeneity in CCSK. However,
both cases showed positive BCOR expression, consistent with
previous literature (15-18). Although only one patient had a
BCOR mutation in the gene test, both patients exhibited posi-
tive expression via IHC. Therefore, development of targeted
therapies that focus on more precise specific molecular
targets, such as BCOR-ITD, TCF21 hypermethylation (38)
and YWHAE-NUTM?2 fusion genes, is feasible. Following
diagnosis, the families of patients opted to seek further treat-
ment at higher-tier medical institutions and it was not possible
to acquire precise data. Although CCSK is relatively rare,
it is essential to develop precision medicine for prognosis
prediction and treatment.
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