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Morphological Variants of Spindle Cell Sarcomas
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DESCRIPTION grade, with highergrade lesions demonstrating increased
cellularity, pleomorphism, and mitotic activity.
Spindle cell sarcomas represent a diverse and complex group of ) ] o
Leiomyosarcomatous  differentiation ~ represents  another

malignant tumors characterized by the presence of elongated,
spindle-shaped cells resembling fibroblasts, myofibroblasts, or
smooth muscle cells. These neoplasms are notable for their
morphological heterogeneity, which reflects differences in
cellular differentiation, tumor microenvironment interactions,
and genetic alterations. The morphological spectrum of spindle
cell sarcomas poses significant diagnostic and therapeutic
challenges, necessitating careful histopathological evaluation and
correlation with clinical and molecular findings. The recognition
of various morphological variants is essential for accurate
diagnosis, prognosis, and treatment planning.

Spindle cell sarcomas can arise in soft tissues or bone, and their
histological patterns vary from highly cellular tumors with
marked atypia to relatively hypocellular lesions with a more
organized architecture. Conventional spindle cell sarcomas
typically exhibit intersecting fascicles of spindle-shaped cells with
elongated nuclei and inconspicuous nucleoli. The stroma may
vary from collagen-rich to myxoid, contributing to differences in
tumor texture and cellular arrangement. Mitotic activity is often
elevated in high-grade tumors, and areas of necrosis are
commonly observed. The presence of these features often
correlates with aggressive clinical behavior and a higher
likelihood of metastasis.

One prominent variant is the fibrosarcomatous type, which is
characterized by densely packed fascicles of spindle cells with
moderate to severe nuclear atypia and a herringbone pattern.
This variant often demonstrates a collagen-rich stroma and may
show focal areas of myxoid change. Another notable variant is
the myxofibrosarcomatous type, frequently observed in the
extremities of older adults. This variant is distinguished by a
myxoid matrix that supports loosely arranged spindle cells with
elongated nuclei and moderate pleomorphism. Curvilinear
blood vessels within the myxoid stroma are a characteristic
feature, and multinucleated giant cells may be present. The
myxofibrosarcomatous variant often exhibits infiltrative growth
patterns, leading to frequent local recurrences despite wide
surgical excision. Its clinical behavior is closely tied to tumor

morphological variant in which spindle cells exhibit features of
smooth muscle differentiation, including bluntended nuclei,
eosinophilic cytoplasm, and occasional perinuclear vacuoles.
Immunohistochemical studies often reveal positivity for smooth
muscle actin, desmin, and caldesmon, aiding in differentiation
from other spindle cell sarcomas. These tumors can arise in the
retroperitoneum, soft tissue, or vasculature, and their prognosis
depends on tumor size, grade, and anatomical location.
Leiomyosarcomas tend to demonstrate more aggressive behavior
when arising in deep-seated locations compared with superficial
sites.

Synovial sarcomatous differentiation is a less common
morphological variant characterized by spindle cells arranged in
fascicles or a biphasic pattern with epitheliallike components
forming glandular structures. The spindle cells exhibit moderate
pleomorphism with hyperchromatic nuclei, and mitotic figures
are often present. Molecular studies detecting the characteristic
translocation  provide confirmation.  Clinically,

synovial sarcomas can occur near large joints in young adults,

definitive

and their biological behavior is influenced by tumor size, mitotic
index, and the presence of necrosis.

Malignant peripheral nerve sheath tumors represent a subset of
spindle cell sarcomas associated with nerve structures and may
arise sporadically or in the context of genetic syndromes. These
tumors typically display elongated spindle cells with wavy nuclei
arranged in fascicles and embedded in a collagenous or myxoid
stroma. S-100 protein expression is variable, reflecting
Schwannian differentiation, the tumors show
heterologous elements such as rhabdomyoblastic or cartilaginous
differentiation. Their morphological diversity is mirrored by
variability in clinical aggressiveness and response to therapy.

and may

Dermatofibrosarcomatous and low-grade fibromyxoid variants
also contribute to the morphological spectrum. These lesions are
often less cellular with minimal atypia but display infiltrative
growth patterns into surrounding tissues, which complicates
surgical management. Despite their low-grade appearance, local
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recurrence is common, emphasizing the importance of thorough
histopathological evaluation and complete excision.

The morphological heterogeneity of spindle cell sarcomas is
further compounded by secondary changes, including areas of
necrosis, hemorrhage, and cystic degeneration. Tumor stroma
composition, ranging from collagenous to myxoid, impacts both
the microscopic appearance and the mechanical properties of
the tumor. Additionally, spindle cell sarcomas can exhibit

regional variations within a single lesion, necessitating
examination of multiple tissue sections to  avoid
underestimation of tumor grade and aggressiveness.

Advanced diagnostic modalities, including
immunohistochemistry and molecular testing, complement

morphological ~ evaluation by providing evidence of
differentiation and lineage-specific markers. These techniques
are  particularly  valuable in  distinguishing  between

morphologically similar variants and in identifying translocations
or mutations associated with specific subtypes. Integration of
morphological, immunophenotypic, and molecular findings is
critical for accurate subclassification, prognostication, and
therapeutic decision-making.

Understanding the full spectrum of morphological variants in
spindle cell sarcomas has implications beyond diagnosis. The
interaction between tumor cells and the surrounding stroma,
including fibroblasts, immune cells, and extracellular matrix
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components, influences tumor progression and metastatic
potential. Spindle cell morphology may reflect underlying
alterations in cellular motility, cytoskeletal organization, and
signal transduction pathways, which can inform the
development of targeted therapies. Recognizing patterns of
cellular differentiation and stromal interaction can thus guide
into novel treatment

clinical management and research

strategies.

CONCLUSION

Spindle cell sarcomas encompass a wide array of morphological
variants, including fibrosarcomatous, myxofibrosarcomatous,
leiomyosarcomatous,  synovial ~ sarcomatous,  malignant
peripheral nerve sheath, and low-grade fibromyxoid types. Each
variant demonstrates distinct histological features that inform
diagnosis, prognostication, and therapeutic planning. The
heterogeneity within these tumors underscores the necessity of
comprehensive histopathological examination supported by
immunohistochemical and molecular analyses. A nuanced
understanding of spindle cell sarcoma morphology enhances
clinical decision-making, facilitates accurate risk stratification,
and opens avenues for research into targeted interventions that
consider both cell biology and the

tumor surrounding

microenvironment.
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