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Background: Desmoplastic small round cell tumor (DSRCT) is a rare and highly
aggressive malignant neoplasm, typically associated with poor prognosis. It
predominantly affects adolescents and young males, with a lower incidence in
pediatric populations. Due to its rarity, our understanding of DSRCT remains
limited, with only a small number of case reports available. The clinical
presentation is often non-specific and varies depending on the extent of
tumor invasion. Diagnosis relies primarily on histopathological evaluation
through biopsy. Although imaging studies contribute to the diagnostic process,
they often lack specificity. Nonetheless, certain imaging features can aid in
refining differential diagnoses and assessing disease severity. Moreover,
minimally invasive, image-guided tissue sampling plays a critical role in
confirming the diagnosis through pathological analysis.

Case presentation: A 7-year-old boy presented with abdominal distension and
anorexia, without significant abdominal pain, fever, or jaundice. Physical
examination revealed abdominal enlargement with hepatosplenomegaly.
Laboratory tests showed abnormal liver function (AST 128 U/L, ALP 648 U/L,
GGT 885 U/L) and an elevated CA-125 level (170 U/ml). An abdominal CT scan
performed at a local hospital identified multiple round, low-density lesions in the
liver, suggestive of echinococcosis. The patient was initially diagnosed with
suspected echinococcosis and started on albendazole; however, his symptoms
did not improve. Upon further evaluation at our institution, ultrasound imaging
revealed multiple thick-walled, hyperechoic lesions in the liver with no significant
blood flow signals. Contrast-enhanced ultrasound demonstrated that the solid
components of the lesion exhibited significant enhancement during the early
arterial phase, with rapid attenuation during the early portal venous phase. A
metastatic malignant tumor was suspected, prompting a percutaneous biopsy
under real-time enhanced ultrasound guidance. Histopathological examination
revealed small round tumor cells infiltrating adjacent tissues. Fluorescence in situ
hybridization (FISH) confirmed the diagnosis of DSRCT, based on the presence of
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an EWSR1-WT1 rearrangement. The patient subsequently underwent multimodal
treatment, including chemotherapy and radiation therapy, and achieved disease-
free survival at the six-month follow-up.

Conclusions: Traditional ultrasound is a convenient, real-time, non-invasive, and
radiation-free diagnostic tool, making it particularly well-suited for the diagnosis,
screening, and clinical follow-up of focal liver lesions (FLLs) in pediatric patients.
This modality enables real-time evaluation of the number, size, location, and
morphology of FLLs while assisting in the differential diagnosis. Moreover, it
facilitates the assessment of liver parenchyma involvement and portal vein
structures. Color Doppler imaging provides valuable insights into the vascular
characteristics of tumors, while contrast-enhanced ultrasound (CEUS) agents
allow for real-time observation of dynamic tumor perfusion patterns, further
refining differential diagnoses based on perfusion characteristics. Compared to
the contrast agents used in CT or MRI—which may require sedation or carry risks
of renal injury due to radiation exposure—ultrasound microbubble contrast
agents are excreted via respiration and do not require sedation, making them
especially suitable for pediatric patients. Additionally, ultrasound-guided biopsy is
a well-established and reliable method for diagnosing liver lesions. However, the
presence of extensive necrosis and the use of fine-needle biopsy can sometimes
limit diagnostic accuracy. Incorporating CEUS before or during percutaneous
biopsy can help optimize sampling site selection, thereby reducing the likelihood
of false-negative results.

desmoplastic small round cell tumor, contrast-enhanced ultrasonography (CEUS),
interventional ultrasound, hydatidosis, pediatrics

1 Introduction

Malignant focal liver lesions (FLLs) are common in adults but rare
in pediatric populations (1-4). Due to their infrequency, knowledge
regarding pediatric FLLs remains limited, creating challenges in their
non-invasive detection and characterization, as well as in the selection
of appropriate imaging modalities (3). In 2017, the European
Federation of Societies for Ultrasound in Medicine and Biology
(EFSUMB) recommended the use of contrast-enhanced ultrasound
(CEUS) for the evaluation and follow-up of pediatric FLLs (5). The
World Federation of Ultrasound in Medicine and Biology (WFUMB)
similarly endorsed CEUS in 2020 as a child-friendly and effective
diagnostic tool for FLLs, offering the advantage of avoiding
unnecessary radiation exposure (6). However, to date, no pediatric-
specific CEUS liver imaging reporting and data system (LI-RADS)
standards have been established. The application of CT/MRI LI-RADS
in children is limited by moderate sensitivity for hepatocellular
carcinoma (HCC) and low specificity, though it demonstrates high
sensitivity in detecting any type of malignant liver tumor, with a high
negative predictive value (NPV) (7).
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Based on clinical experience and a review of the literature,
CEUS patterns in pediatric patients closely resemble those seen in
adults, characterized by pronounced enhancement during the early
arterial phase, followed by rapid attenuation in the early portal
phase. These characteristics show good sensitivity and specificity for
diagnosing malignant liver lesions (8, 9).

This article reports a rare case of malignant focal liver lesions
(FLLs) in a pediatric patient. Initially misdiagnosed as cystic hydatid
disease via CT imaging due to the lack of specific diagnostic criteria,
the patient received albendazole treatment without symptomatic
improvement. Subsequent multimodal diagnostic evaluation
revealed key findings: Contrast-enhanced ultrasound (CEUYS)
suggested a metastatic malignant liver tumor, followed by a real-
time CEUS-guided percutaneous biopsy that identified invasive
small round tumor cells. Fluorescence in situ hybridization
further identified an EWSR1-WT1 rearrangement, confirming a
diagnosis of desmoplastic small round cell tumor (DSRCT). The
patient was subsequently treated with a multimodal regimen of
chemotherapy and radiation therapy, achieving disease-free
survival at six months post-treatment.
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2 Case description

A 7-year-old male patient was admitted to a local hospital due to
progressive abdominal distension and anorexia of six-month duration
without any identifiable precipitating factors. There were no associated
symptoms such as abdominal pain, fever, or jaundice. On physical
examination, notable findings included abdominal distension and
hepatosplenomegaly. Laboratory tests indicated abnormal liver
function with elevated AST (128 U/L), ALP (648 U/L), and GGT
(885 U/L), along with a raised CA-125 level (170 U/ml). An abdominal
CT scan performed at a local hospital revealed multiple round low-
density lesions in the liver, initially suggestive of echinococcosis
(Figure 1). Based on this provisional diagnosis, the patient was
started on albendazole treatment; however, after one month of
treatment, there was no improvement in symptoms, which instead
progressively worsened. Furthermore, the patient developed dyspnea
over the preceding five days, leading to his urgent referral to our
institution for further evaluation and management.

Upon referral to our institution, further evaluation using
ultrasound imaging revealed abnormal liver morphology, with
significant enlargement extending into the right iliac fossa. The
hepatic parenchyma exhibited heterogeneous echogenicity, and
numerous thick-walled, mixed cystic-solid lesions of varying sizes
were identified within the liver, characterized by ill-defined borders
and irregular configurations. Some lesions displayed a septate
architecture. The largest lesion, located in the right lobe of the
liver, measured approximately 10.0 x 7.0 x 8.0 cm, with cystic wall
thickness ranging from 1 to 2 cm. Blood flow signals were detected
within the solid components of the cystic wall (Figure 2). Following
intravenous administration of SonoVue, the solid components
exhibited significant enhancement during the early arterial phase,
with rapid attenuation during the early portal venous phase. No
enhancement was observed in the central fluid-filled regions of the
lesions (Figure 3).

Given the findings, a metastatic malignant tumor was
suspected, and a percutaneous biopsy was performed under
enhanced ultrasound guidance. Using a coaxial needle biopsy
technique, a 17G coaxial needle was advanced through the
normal liver parenchyma to the periphery of the lesion. The
needle core was then retracted, and an 18G hollow needle was

10.3389/fonc.2025.1493237

attached to the biopsy gun ensuring precise targeting, the needle tip
was positioned at the forefront of the lesion in areas exhibiting
significant enhancement on ultrasound contrast imaging
(Figure 3C). Three tissue specimens were successfully obtained
from the solid component of the lesion. Following the biopsy, the
needle tract was occluded using a gelatin sponge slurry. The gelatin
sponge particles were loaded into an injection syringe, while
another syringe containing 2 mL of normal saline was connected
to the first via a three-way valve. The Tessari technique was
employed to transform the gelatin sponge into a viscous paste.
Subsequently, the temporary occlusion agent was administered into
the needle tract through a coaxial needle and gradually retracted
until it reached the liver surface.

Histopathological analysis revealed the presence of small round
tumor cells with invasive characteristics involving adjacent tissues
(Figure 4A). Fluorescence in situ hybridization (FISH) confirmed a
diagnosis of desmoplastic small round cell tumor (DSRCT) through
the detection of EWSR1-WTT rearrangement (Figure 4B). The patient
subsequently underwent a comprehensive multimodal treatment
regimen comprising chemotherapy and radiotherapy. Following 43
days of intensive treatment, the patient reported a marked alleviation
of symptoms and was subsequently discharged from the hospital.
During the 6-month follow-up period, the patient remained
asymptomatic and survived without significant complications.

3 Discussion

DSRCT is an extremely rare aggressive sarcoma, with a global
incidence rate lower than one in a million. It is predominantly
manifested in adolescents and young adults (with a median age of
20 years), and cases primarily emerging in the liver are exceedingly
rare, mostly documented as individual cases in the literature (1, 3,
10). In China, reports are scarce, and only sporadic case reports are
available at present, lacking definite epidemiological statistics. Early
diagnosis depends on imaging and pathological examinations.
However, the imaging features on contrast-enhanced ultrasound
(CEUS) or CT imaging are not specific, so getting a biopsy through
intervention methods is important for precise early diagnosis. The

prognosis of DSCRT is unfavorable.

FIGURE 1

On non-contrast CT imaging (A), the liver demonstrates abnormal morphology and significant enlargement in size. The hepatic parenchyma is
diffusely infiltrated by multiple hypodense cystic nodules and masses, with the largest lesion measuring approximately 12.2 X 6.6 cm. On contrast-
enhanced imaging [(B): arterial phase, (C): portal venous phase, (D): delayed phase], these lesions exhibit peripheral rim enhancement with poorly
defined margins. Focal areas of increased density are noted within the walls of some cysts, and certain lesions extend beyond the hepatic contour.
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Ultrasound examination reveals that the liver demonstrates abnormal morphology and is significantly enlarged. The echogenicity of the hepatic
parenchyma is heterogeneous, characterized by multiple thick-walled cystic-solid mixed lesions of varying sizes, which exhibit indistinct boundaries
and irregular shapes. Some lesions show segmentation features. The largest lesion, located in the right lobe of the liver, measures approximately
10.0 x 7.0 x 8.0 cm, with a cystic wall thickness ranging from 1 to 2 cm (A, B). Vascular flow signals are detectable within the solid components of

the cystic wall (C, D).

While liver metastases commonly present as low-density lesions
on CT imaging, the appearance of multiple ring-shaped high-
density shadows, as seen in DSRCT, is exceptionally rare and can
be easily misdiagnosed as hydatid disease. The ultrasound
characteristics of DSRCT are not well-documented, but the
echogenicity of the lesions may vary depending on the degree of

TIS0.0 MI0.06L| Abd-HX
MI0.75

necrosis and hemorrhage, with some cases also showing
microcalcifications. Doppler imaging typically reveals an uneven
blood supply to the tumors (11).

According to the European Society of Ultrasound in Medicine
(EFSUMB) position statement, contrast-enhanced ultrasound
(CEUS) is particularly useful for characterizing liver lesions in
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FIGURE 3

Contrast-enhanced ultrasound: Following intravenous administration of the contrast agent Sonovue, the liver lesions exhibited a pronounced

Frontiers in Oncology 04

enhancement in the early arterial phase (A), primarily within the solid components surrounding the lesion (as indicated by the white arrows). In the
subsequent early portal venous phase (B), this enhancement rapidly diminished (as indicated by the white arrows). By the parenchymal phase (C), the
enhancement effect had further decreased. Throughout the arterial, portal venous, and parenchymal phases (A-C), no significant enhancement was
observed in the fluid-filled central region of the lesion (as indicated by the red arrows). The blue arrow in (C) denotes the position of the needle tip
during the parenchymal phase biopsy.
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FIGURE 4

(A) The tumor cells were typically uniform small neoplastic round. They were characterized by various-sized nests invading into hepatic parenchyma
(white arrow). (B) FISH study demonstrated separate red and green signals, indicating EWSR1-WT1 gene rearrangement (white arrow).

pediatric patients, one of the most common CEUS applications in
this demographic (6). Although CEUS LI-RADS does not
specifically address pediatric cases, some reports suggest that low
contrast enhancement during the portal vein phase, following
arterial phase imaging, may serve as a highly specific marker for
malignancy in children (1, 4, 12, 13). Moreover, the safety of
ultrasound contrast agents (UCAs) in pediatric populations has
been confirmed to be comparable to that in adults, minimizing the
risks of radiation exposure (5, 14).

To our knowledge, this is the first documented case detailing the
CEUS findings in a patient with liver DSRCT. The CEUS exhibited a
characteristic “wash-in/wash-out” pattern that effectively distinguished
the malignant hepatic tumor from hydatid disease (15). Additionally,
ultrasound-guided percutaneous liver biopsy proved to be a safe and
efficient technique for obtaining diagnostic tissue samples, with a low
complication rate (16-18). However, in the presence of large necrotic
areas and fine-needle biopsy, diagnostic accuracy may be
compromised. Utilizing CEUS to identify optimal sampling sites
prior to or during the biopsy procedure can help mitigate the risk of
false-negative results, thereby improving diagnostic accuracy for
DSRCT. In this case, we used a coaxial needle biopsy technique to
obtain tissue samples. The liver capsule was only penetrated once
during the procedure, and the needle was guided to the target lesion
area under real-time ultrasound monitoring to avoid any important
blood vessels or critical structures. After the biopsy, we used gelatin
sponge to seal the puncture site, minimizing the risk of postoperative
bleeding. Based on a thorough review of the literature and our extensive
clinical experience, we assert that the technique of needle canal
occlusion represents a safe and viable intervention applicable in the
vast majority of clinical contexts, exhibiting a high degree of reliability
(18-21).

In this case, the initial misinterpretation of CT images led to a
misdiagnosis of DSRCT as echinococcosis, resulting in ineffective
treatment and disease progression for the patient. To prevent such
misdiagnoses in the future, we conducted a thorough review of the
literature on DSRCT and echinococcosis. Based on our diagnostic
and therapeutic experience with this case, we summarized the key
imaging features of both conditions to aid in differential diagnosis
in Table 1 (22-24).
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This case highlights the critical role of integrating CEUS and
ultrasound-guided percutaneous liver biopsy in rectifying an initial
misdiagnosis of liver hydatid cyst disease and ultimately confirming
a diagnosis of DSRCT. These two advanced imaging modalities
proved invaluable, illustrating their significant clinical utility in
diagnosing rare and complex liver conditions in pediatric patients.

4 Conclusions

Traditional ultrasound remains a highly advantageous
diagnostic tool for pediatric focal liver lesions (FLLs) due to its
convenience, real-time imaging capability, non-invasiveness, and
absence of radiation. This technique allows for the comprehensive

TABLE 1 Key imaging features of dsrct and hydatid disease.

Feature DSRCT Hydatid Disease
X Abdomen/pelvis Liver (70%), lungs,

Location . . .
(peritoneal spread) peritoneal cavity

Morphology Lobu'lated soft tissue mass, | Cystic (CE type) or infiltrative
multiple nodules (alveolar type)
Het

Contrast- CLErogencots Cyst wall enhancement,
enhancement,

enhanced CT no internal enhancement

central necrosis

Cystic: 20-30%; Alveolar:

Calcification ~20%, punctate X
50% (extensive)
H h ti
CEUS yperen ancement i Hyperenhancing cyst wall,
solid areas, non- X
Performance : X no internal enhancement
enhancing necrosis
Diffusi
! u'su')n Absent (free diffusion of
restriction Marked (low ADC values) oystic fluid)
(DWI-MRI) yshe fut
Non-speciﬁc; requires X .
Laboratory . . . Serum IgG antibody positive
immunohistochemistry
Markers (ELISA/Western blot)
(WT1+)
Hist f livestock y
Clinical Adolescents/young adults, istory o 1yes Ock exposure
. . asymptomatic or
context abdominal pain/mass

compressive symptoms
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assessment of FLLs in terms of number, size, location, and
morphology, and aids in refining differential diagnoses. It also
facilitates the evaluation of liver parenchyma involvement and
portal vein structures. Color Doppler imaging enhances our
understanding of tumor vascularity, while contrast-enhanced
ultrasound (CEUS) offers dynamic insights into tumor perfusion
patterns, contributing to more accurate differential diagnoses.

Unlike contrast agents used in CT or MRI—which may entail
risks such as sedation or renal injury from radiation exposure—
ultrasound microbubble contrast agents are excreted via respiration
and do not require sedation, making them especially suitable for
pediatric populations. Additionally, ultrasound-guided biopsy has
proven to be a reliable method for diagnosing liver lesions; however,
the presence of extensive necrotic areas and the use of fine-needle
biopsies may reduce diagnostic accuracy. CEUS, when utilized prior
to or during percutaneous biopsy, can enhance the selection of
optimal sampling points, thereby minimizing the risk of false-
negative results and improving diagnostic outcomes.
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