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Desmoplastic small round cell tumor (DSRCT) is a rare and aggressive malignancy
primarily affecting young individuals, typically originating in the abdominal cavity.
While spinal involvement by DSRCT is exceedingly rare, especially in pediatric patients,
recognizing such atypical presentations is crucial for optimal management. Here, we
present a case of DSRCT involving the spinal canal in a 3-year-old female child,
representing one of the youngest documented instances in the literature. Initial
symptoms included weakness, lower limb pain, and urinary incontinence. Magnetic
resonance imaging revealed an enhancing soft tissue lesion in the spinal canal,
prompting tumor excision and histopathological examination. The tumor exhibited
characteristic features of DSRCT, including small round cells within a desmoplastic
stroma. Immunohistochemistry confirmed the diagnosis, showing positivity for Wilms
tumor 1, epithelial membrane antigen, desmin, and synaptophysin. This case
highlights the challenges in diagnosing and managing rare tumors like spinal
DSRCT, emphasizing the importance of a comprehensive approach to differential
diagnosis and individualized treatment strategies.

Desmoplastic small round cell tumor (DSRCT) is a rare and
highly aggressive malignancy characterized by its distinct
histopathological features and unique molecular alterations.'
Typically originating in the abdominal cavity, particularly
among adolescents and young adults, DSRCT poses significant
diagnostic challenges and carries a dismal prognosis due to its
propensity for widespread metastasis and resistance to
conventional therapies.>> While primary occurrences of DSRCT
within the spinal canal are exceptionally rare, particularly in
pediatric patients, understanding such atypical presentations is
crucial for optimizing diagnostic and therapeutic strategies.
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In this report, we present a case of DSRCT affecting the
spinal canal in a 3-year-old female child. To our knowledge,
this case represents the first and only case of spinal DSRCT in
a child in the existing literature. To date, no case of spinal
DSRT has been reported. We aim to delineate the clinical
presentation, diagnostic dilemmas, therapeutic modalities,
and subsequent clinical outcomes in this unique pediatric
case. Additionally, we provide an overview of recent
advancements in the understanding of DSRCT, including
insights into its molecular pathogenesis, novel diagnostic
techniques, and evolving treatment paradigms.
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Desmoplastic Small Round Cell Tumor of the Spinal Canal

Case Report

A 3-year-old female presented to the outpatient department
with complaints of weakness and pain in bilateral lower
limbs with urinary incontinence for 3 months. Magnetic
resonance imaging (MRI) was done which exhibited an
intensely enhancing soft tissue lesion in the spinal canal
from D12 to L2 levels predominantly on the right side
extending into the right neural foramina. It is also seen
extending posteriorly in the right paraspinal region. Thus,
it was an intradural extramedullary tumor and a possibility
of a tumor of neural origin was suggested. Gross total tumor
resection (including both intradural and paraspinal
components) was done and sent for histopathological
examination. It was firm, gray white in appearance and
adhered to the cord. Sections examined exhibited a tumor
arranged in nests, cords, and trabeculae with extensive
desmoplastic stroma. The tumor cells had scant cytoplasm,
round to ovoid nuclei with finely stippled chromatin,
inconspicuous nucleoli, and a high nuclear/cytoplasmic
ratio with indistinct cellular borders, imparting a syncytial
appearance to the tumor. Mitotic figures were frequently
observed, indicative of the tumor’s high proliferative activity.
On immunohistochemistry, the tumor cells exhibited
positive immunostaining for epithelial membrane antigen
(EMA), Wilms tumor 1 (WT1), vimentin, desmin, and
synaptophysin with a Ki-67 proliferation index of 40%.
Based on the above histopathological findings and
expression of epithelial (EMA), mesenchymal (vimentin,
desmin, and WT1), and neuronal markers (synaptophysin), a
final diagnosis of DSRCT of the spinal canal, World Health
Organization grade 4 was made (~Fig. 1). Postoperatively, she
received systemic chemotherapy consisting of a multidrug
regimen tailored to DSRCT protocols, including ifosfamide,
doxorubicin, and etoposide. Subsequent follow-up positron
emission tomography-computed tomography and MRI
showed no evidence of any other metabolically avid lesion
elsewhere in the body. The patient is currently under follow-
up for 1 year with no signs of regional or distant metastasis.

Discussion

This case of DSRCT involving the spinal canal in a 3-year-old
female child is exceptionally rare and underscores the
importance of considering rare malignancies in the
differential diagnosis, particularly in pediatric patients
presenting with unusual symptoms.

DSRCT primarily manifests in the abdominal cavity, with
occurrences in the spinal canal being exceedingly uncommon,
especially in young children. It is essentially a tumor seen in
young and adolescent males.>* The instances of DSRT reported
in females have primarily involved the abdomen, pelvic cavity,
and kidneys.s'6 Notably, there have been no reported cases of
DSRT affecting the spinal cord to date.

This rarity poses significant challenges in both diagnosis and
management, often leading to delayed recognition and
treatment initiation. In our case, the initial symptoms of back
pain and gait abnormalities were nonspecific and initially
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attributed to common pediatric musculoskeletal issues.
However, persistent symptoms and inconclusive initial
evaluations prompted further investigation, ultimately leading
to the unexpected diagnosis of spinal DSRCT. Surgical steps and
precautions while operating such a tumor would likely involve
careful manipulation to avoid damage to the spinal cord and
nerve roots. Given the tumor’s location within the spinal canal
and its extension into the neural foramina, the surgical approach
would likely involve meticulous dissection to separate the
tumor from surrounding neural structures. Precautions may
include intraoperative neuromonitoring to assess nerve
function and ensure preservation, as well as the use of
microsurgical techniques to precisely remove the tumor while
minimizing trauma to adjacent tissues.

The diagnostic process for rare tumors like spinal
DSRCT requires a systematic approach, including thorough
clinical evaluation, advanced imaging modalities, and
histopathological examination. Despite advancements in
diagnostic techniques, such as immunohistochemistry and
molecular studies, definitive diagnosis may remain elusive
without a high index of suspicion and comprehensive
evaluation. Intraoperative frozen section examination could
help in making a diagnosis of small round cell tumor; however,
a final diagnosis can be arrived at only after histopathological
and immunohistochemical examination.

The differential diagnoses for a tumor presenting in this
location could include other types of spinal cord tumors such
as neurofibroma, schwannoma, or ependymoma. However,
based on the histopathological findings described in the
article (nesting pattern with desmoplastic stroma, small
round cells with high mitotic activity, and immunostaining
positive for epithelial, mesenchymal, and neuronal markers),
DSRCT was the final diagnosis.

Molecular techniques, such as fluorescence in situ
hybridization and reverse transcription-polymerase chain
reaction, can detect the distinctive EWS-WT1 fusion gene,
aiding in the diagnostic process.>> Additionally, the rarity of
spinal DSRCT presents challenges in developing standardized
treatment protocols. Management typically involves aggressive
surgical resection, when feasible, followed by adjuvant
chemotherapy and/or radiation therapy. However, the optimal
therapeutic approach for spinal DSRCT remains unclear due to
limited data and variable responses to treatment.*

The prognosis is generally poor, with overall survival rates
ranging from approximately 15 to 30% at 5 years, despite
aggressive treatment approaches including surgery,
chemotherapy, and radiation therapy.* Our case highlights
the need for individualized treatment strategies tailored to
the patient’s clinical presentation, tumor characteristics, and
response to therapy.

Clinicians should maintain a broad differential diagnosis
when evaluating pediatric patients with spinal cord tumors,
especially when conventional imaging studies fail to provide
definitive answers. Rare tumors, such as DSRCT, should be
considered even in the absence of typical clinical features or
imaging findings. Early recognition of rare malignancies is
crucial for timely initiation of appropriate treatment,
potentially improving patient outcomes and quality of life.
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Fig. 1 Radiological and pathological images. (A) Magnetic resonance imaging (MRI) dorsolumbar spine exhibiting an intensely enhancing soft
tissue lesion in the spinal cord from D12 to L2 and extending to the right paraspinal region. (B, C) Histopathological photomicrographs depicting
a malignant tumor with well-defined nests of small round cells separated by desmoplastic stroma. The cells are uniform with small

hyperchromatic nuclei, scant cytoplasm, and indistinct cytoplasmic borders (100 x , 400 x magnification). (D, E) Immunohistochemistry depicts

positive expression for Wilms tumor 1 (WT1) and desmin (400 x ).

Conclusion

The rarity of spinal DSRCT in pediatric patients emphasizes the
importance of maintaining a comprehensive and inclusive
approach to differential diagnosis. Clinicians should remain
vigilant for rare malignancies, even in cases with atypical
presentations, to ensure timely diagnosis and appropriate
management. Collaboration among multidisciplinary teams
and ongoing research efforts are essential to improve our
understanding of rare tumors like spinal DSRCT and optimize
patient care.
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