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Leptomeningeal metastases from solid tumors: current status of diagnosis and intrathecal

treatment
ZHA Mengyao, CAO Kai, LI Wei’
Breast Disease Center,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Leptomeningeal metastasis (LM)is a rare yet devastating complication of solid tumors, frequently occurring in patients
with lung cancer, breast cancer, or malignant melanoma, with an incidence of approximately 1%—5%. Diagnosis remains difficult,
prognosis is poor, and no standardized treatment currently exists. Intrathecal administration, as a therapeutic approach, enables the
direct delivery of drugs into the subarachnoid space, thereby increasing local drug concentrations. Conventional intrathecal
chemotherapeutic agents primarily include methotrexate, cytarabine, and thiotepa. In recent years, with advances in drug development,
a variely of novel chemotherapeutics, targeted agents, and immune checkpoint inhibitors have gradually been introduced into
intrathecal therapy. Furthermore, in - depth investigation into the pathogenesis of LM, along with the development of diagnostic
techniques such as detection of circulating tumor cells and circulating tumor DNA in cerebrospinal fluid is offering new opportunities
for LM diagnosis and therapeutic strategies. This review provides a comprehensive summary of the current diagnostic approaches and
research progress in intrathecal treatment for LM.
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v v

I
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*IT therapy+ *IT therapy+ *IT therapy+ *IT therapy+ *IT therapy(+) | [*IT therapy(+) |[*IT therapy(+) | |*IT therapy(+)

*Modification of
systemic therapy
(+)

*WBRT(+)

IB

*IT therapy+
*Modification of
systemic therapy
€]

*Focal RT+

Ic

*IT therapy+
*Modification of
systemic therapy
+)

*Focal RT+,
WBRT(+)

I'D

*IT therapy+
*Modification of
systemic therapy
(€]

«RT-

*Modification of
systemic therapy
)

*WBRT(+)

IB

*IT therapy+
*Modification of
systemic therapy
¥

*Focal RT(+)

Ic

*IT therapy+
*Modification of
systemic therapy
+)

*WBRT or SR
+)

ID

*IT therapy+
*Modification of
systemic therapy
(€]

«RT-

*Modification of
systemic therapy
therapy or

WBRT or both +

IB

*IT therapy+
*Modification of
systemic therapy
+

*Focal RT +

Ic

*IT therapy+
*Modification of
systemic therapy
+

*WBRT and/or
focal RT +

ID

*IT therapy+
*WBRT and/or
modification of
systemic therapy
ne

*Modification of
systemic therapy

+
*WBRT(+)

IB

*IT therapy+
*Modification of
systemic therapy
+

*Focal RT(+)

IcC

*IT therapy+
*Modification of
systemic therapy
+

*WBRT and/or
focal RT(+)

ID

*IT therapy+
*Modification of
systemic therapy
+

*WBRT(+)

*Modification of
systemic therapy

or WBRT +

B

*IT therapy
*Modification of
systemic therapy
+

*Focal RT +

Inc

*IT therapy (+)
*Modification of
systemic therapy
*WBRT and/or
focal RT +

*Modification of
systemic therapy

+
*WBRT(+)

B

*IT therapy
*Modification of
systemic therapy
+

*Focal RT +

Inc

*IT therapy (+)
*Modification of
systemic therapy
+

*WBRT and/or
focal RT +

*Modification of
systemic therapy
or WBRT or both
+

B

*IT therapy+
*Modification of
systemic therapy
+

*Focal RT +

Ic

*IT therapy (+)
*Modification of
systemic therapy
+

*WBRT and/or
focal RT +

*Modification of
systemic therapy

+
*WBRT(+)

B

*IT therapy
*Modification of
systemic therapy
+

*Focal RT(+)

Ic

*IT therapy(+)
*Modification of
systemic therapy
+

*WBRT and/or
focal RT(+)

+: recommended; (+): optional; —: not recommended; BM: brain metastases; CSF: cerebrospinal fluid; ECD:

LM: leptomeningeal metastases; RT: radiotherapy; WBRT: whole brain radiotherapy.
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