Overexpression of syndecan-1, MUC-1, and putative stem cell markers for diagnosis
and treatment monitoring of breast cancer leptomeningeal metastasis 16
by cerebrospinal fluid flow cytometry.
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Histological and immunohistochemical staining of the primary breast cancer
tissue from 13 patients with leptomeningeal metastasis
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Results
Despite a low absolute cell number (9 cell/ul, range 1-86), the o

flow cytometry characterization was successfully conducted in
all the samples. Syndecan-1 and MUC-1 over-expression was
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cancer tissues, performed in five patients. The CSF tumor
population was flanked by T lymphocytes, with a different
immunophenotype between the CSF and peripheral blood
samples (P £0.02). In one case flow-CSF monitoring was
performed after lumbar puncture treatment, documenting a
decrease percentage of tumor cells as well as an increase of
CSF T-lymphocytes.
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Conclusions

Flow cytometry can be successfully employed for solid tumor LM characterization even in CSF samples with low cell count. This
in vivo study documents that CSF floating BC cells overexpress prognostic and putative cancer stem cell biomarkers related to
tumor invasiveness, potentially representing a molecular target for circulating tumor cell detection and LM treatment
monitoring, as well as a primary target for innovative treatment strategies. The T lymphocyte infiltration, documented in all CSF
samples, suggests a possible involvement of the CNS lymphatic system in both lymphoid and cancer cell migration into and out
of the meninges, supporting the extension of a new form of cellular immunotherapy to LM.
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