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Table 1 Summary of differences between spinal cord astrocytoma and diffuse glioma
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Table 2 Experimental animal and cell models of spinal cord astrocytoma
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Graphical abstract

Diagnostic methods
Clinical features
¢ Incidence rate: <<1/100 000 per year

e The preoperative diagnosis mostly
depends on MRI
¢ Postoperative pathology was used

« Age: the median age was about 35 years
as the gold standard for diagnosis

old, mainly in adults
* Emerging diagnostic methods such as

CSF ctDNA testing are being developed

¢ Gender: male> female

Prognostic factors

* Age

* Histological grade and WHO grade

* Preoperative peripheral blood
inflammation markers

Treatment strategy
* Surgical excision
¢ Postoperation radiotherapy

. * Molecular targeted therapies
* Degree of tumor resection & P

¢ The expression level of Ki-67 in
tumor tissues

* Immunotherapy (CAR-T)

Molecular genetic markers

* About 40% of patients had the H3
K27M mutation

e Almost all cases were IDH wild type

Experimental models

¢ Patient-derived tumor cells (PDCs)

¢ Patient-derived tumor tissue
xenografts (PDX)

o MGMT was mostly unmethylated )
* Tumor organoids

Abstract Spinal cord astrocytoma is a rare malignant tumor of the central nervous system, with unique
characteristics in epidemiology, clinical tumor phenotype, molecular genetic markers, and therapeutic research.
With the development of surgical techniques and molecular pathology, significant progress has been made in the
research and treatment of brain glioma. However, there are only limited advances in the research and treatment of

spinal cord astrocytoma. The potential cautions include: (1) it is difficult to carry out research because of the
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small number of clinical samples; (2) the resistance of the spinal cord to temozolomide, the first-line
chemotherapy drug for brain glioma. Therefore, it is urgent to clarify the research status and potential direction of
spinal cord astrocytoma to provide clues for improving its clinical efficacy. Here, we comprehensively reviewed
the clinical features, pathological classification, molecular characteristics, current treatments, and ongoing studies
of spinal cord astrocytoma. In conclusion, the incidence of spinal astrocytoma is less than 1/10 of brain diffuse
gliomas. Although spinal cord astrocytoma has younger age than brain hemisphere diffuse glioma, it mainly
occurs in adults which is unlike diffuse brain stem gliomas. According to histological phenotype, spinal cord
astrocytomas are divided into astrocytoma and glioblastoma. Almost all patients are IDH wild-type, and a high
proportion of patients carry the H3 K27M mutation (about 40%). For WHO grade 2/3 patients, maximal surgical
resection was associated with a better prognosis, but for WHO grade 4 patients, the prognosis was associated with
histological grade, preoperative spinal cord function, and NLR (peripheral blood neutrophil to lymphocyte ratio).
Currently, there is no effective treatment for spinal cord astrocytoma other than radiotherapy. Studies on molecular
targeted therapy and immunotherapy have brought new hope for spinal cord glioma, but the lack of effective
experiment models has limited their progression. Studies in large clinical cohorts, the development of cell and
animal experiment models, and the usage of novel study approaches (such as single-cell technology) should be

performed as soon as possible on the spinal cord astrocytoma to improve its precision diagnosis and therapy.
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