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T The majority of leptomeningeal spread by cerebrospinal fluid (CSF) occurs secondary to breast cancer, lung cancer, and 
melanoma, a wide variety of malignancies have been reported as primary sources. Metastatic spread into the CSF 
represents a severe complication of malignant disease with a poor prognosis. Although early diagnosis is crucial, broad 
spectrums of clinical manifestations and pitfalls of magnetic resonance imaging (MRI) and CSF diagnostics can be 
challenging. [1]
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INTRODUCTION
Leptomeningeal metastasis is caused by malignant cells 
infiltrating the cerebrospinal fluid (CSF) by hematogenous 
spread, endo or perineural dissemination along peripheral 
nerves, or by direct expansion of parenchymal cerebral 
metastases. Analysis of CSF cells is essential to exclude 
alternative diagnoses such as infectious or autoimmune 
diseases which can cause similar neurological symptoms and 
MRI findings . Furthermore, CSF parameters such as total [2-3]
protein and lactate levels have been demonstrated to be 
prognostic factors for the disease course of leptomeningeal 
metastasis . This research examines how cerebrospinal [4-6]
fluid (CSF) findings, clinical symptoms, and MRI results are 
interconnected in patients diagnosed with leptomeningeal 
metastasis associated with various cancers. The detection of 
cancerous cells in the CSF suggests a grim prognosis, with an 
average life expectancy of 2 to 6 months. Therefore, prompt 
diagnosis is crucial for maintaining patients' quality of life and 
improving survival rates through treatments like intrathecal 
chemotherapy, systemic chemotherapy, and radiation 
therapy.

Case History
Ÿ An 80-year-old female patient presented at medicine OPD 

with C/O Headache and disorientation.
Ÿ K\c\o Parkinson's disease and the patient is on 

medication.
Ÿ No H\o of fever, convulsion, or neck rigidity.

MRI Brain– Multiple confluent hyperintense areas involving 
bilateral basal ganglia, thalami, periventricular deep white 
matter, left hemipenes, right temporal lobe, bilateral frontal 
lobe, and centrum semiovale on T2W & FLAIR (Fazeka's grade 
III) image—cerebral and cerebellar atrophic changes.

XRAY Chest (AP)- Multiply scattered radio-opacities noted 
in bilateral lung fields. Patchy in homogenous radio-opacity 
was noted in the left mid-lung zone. Bronchiectatic changes 
were noted in the bilateral mid-lower lung zone. Old healed 
calcified lesions were noted in bilateral lung fields.

CECT thorax- Neoplastic etiology involving the anterior 
segment of the left upper lung zone with multiple nodular 
lung metastases.
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Cytology Report
Type of Specimen- CSF, 1 ml, clear, colorless
Microscopic Description- Centrifuged cytology smears are 
cellular show clusters of atypical cells having a high N:C ratio, 
pleomorphism and hyperchromasia. Cells show pushed 
nuclei. The background shows few inflammatory cells.
Diagnosis- Atypical cells favor the diagnosis of malignancy.

DISCUSSION
- There are three main approaches to identifying 

leptomeningeal metastasis and the dissemination of 
tumor cells within the cerebrospinal fluid (CSF): CSF 
cytology, neurologic assessment, and imaging 
examinations of the neuraxis. Additional detection 
methods include immunocytochemistry, flow cytometry, 
PCR/genetic analysis, noncellular biomarkers, and 
magnetic iron oxide nanoparticles (MIONs), as well as 
quantum dots.  

-  The observed leptomeningeal enhancement on MRI is 
likely due to the leakage of the contrast agent resulting 
from damaged blood vessels in the pia mater.  

-  Research has also shown that the enhancement of the 
leptomeninges with contrast is influenced by the type of 
malignant cells present in the CSF. Tumor cells with 
epithelial characteristics are more prone to adhere to the 
meninges and form layers of neoplastic tissue, which can 
be identified through MRI.  

-  The incidence of leptomeningeal contrast enhancement 
on MRI is greater in patients with solid tumors (61%) 
compared to those with blood cancers (33%). This lower 
sensitivity of MRI in detecting leptomeningeal metastasis 
from hematological malignancies aligns with previous 
studies, which suggest that lymphoma or blast cells are 
more likely to remain suspended in the CSF rather than 
attaching to the meninges.  

-  Dysfunction of the blood-CSF barrier in leptomeningeal 
metastasis is most likely attributable to decreased 
absorption of CSF due to blockages caused by malignant 
cells. As a result, hydrocephalus commonly occurs in 
patients with leptomeningeal metastasis and is often a 
life-threatening complication that necessitates 
neurosurgical intervention.

Potential Routes of Spread to Leptomeninges

CONCLUSION
The evaluation of cerebrospinal fluid (CSF) should be part of 
the diagnostic process for leptomeningeal metastasis, 
particularly in cases where MRI does not reveal any evidence 
of such metastasis. Performing CSF cytology is essential 
irrespective of the cell count in the CSF and can be vital even if 
there is no suspicion of leptomeningeal metastasis.
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