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[ Abstract] Objective To evaluate the significance of copy number variation (CNV) and
metagenomic next-generation sequencing (mNGS) of cerebrospinal fluid (CSF) in the diagnosis of
meningeal carcinomatosis (MC). Methods Ten patients with MC diagnosed in the Department of
Neurology of Peking Union Medical College Hospital from March 2022 to June 2022 were
consecutively enrolled in this study. The patients were diagnosed according to the criteria of the
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Chinese expert consensus on the diagnosis of MC by the Chinese Society of Infectious Diseases and
Cerebrospinal Fluid Cytology, and the diagnosis of MC was confirmed by CSF cytology. The control
group included 10 patients who were diagnosed as autoimmune encephalitis or viral encephalitis.
CSF mNGS and CNV analysis were performed simultaneously in all the patients. Results Of the 10
patients with MC, 6 had lung adenocarcinoma, 4 had breast cancer. CSF mNGS and CNV analysis
detected large CNV in 8 of 10 patients with MC, including 4 patients with breast cancer and 4
patients with lung cancer. The results of pathogenic microorganism analysis of CSF mNGS in all the
patients were negative. Meanwhile, large CNV was not detected in the control group. Conclusions
CSF CNV can serve as a diagnostic marker for MC. The combination of mNGS and CNV analysis has
demonstrated a high positive rate in the diagnosis of MC. The dual-omics analysis of pathogenic
microorganisms and CNV has been proposed as a potential strategy to further expand the clinical
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utility of CSF mNGS in the realm of auxiliary diagnosis.
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Table 1 Clinical manifestations and auxiliary examinations of 10 patients with meningeal carcinomatosis
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Figure 1 Cerebrospinal fluid cytological results in patients with
meningeal carcinomatosis. A: Cerebrospinal fluid cytological
examination of patient 6 who had breast cancer and meningeal
carcinomatosis showed tumor cells (spontaneous cell sedimentation
technique, May-Griiwald-Giemsa staining X200). B: Cerebrospinal
fluid cytological examination of patient 9 who had lung cancer and
meningeal carcinomatosis showed tumor cells (spontaneous cell

sedimentation technique, May-Griiwald-Giemsa staining x400)
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Figure 2 Enhanced magnetic resonance imaging (MRI) of

patients with lung cancer and meningeal carcinomatosis. A:
Enhanced MRI of patient 3 showed significant enhanced lesions in
bilateral frontal lobe, parietal lobe, temporal lobe, occipital lobe and
cerebellar flexure meninges (axial view). B: Enhanced MRI of

patient 9 showed linear enhanced lesions in sulcus (axial view)
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Figure 3 Cerebrospinal fluid copy number variation (CNV) in patients with meningeal carcinomatosis. A: No CNV fragment larger than
10 Mb was detected in the case control who had varicella zoster virus encephalitis. B: Two CNV segments were detected in case 5 who had lung
cancer complicated with meningeal carcinomatosis, including one segment on chromosome 1 and one segment on chromosome 7. C: Twenty-nine

CNYV segments were detected in case 6 who had breast cancer complicated with meningeal carcinomatosis. D: Forty-eight CNV segments were

detected in case 3 who had lung cancer complicated with meningeal carcinomatosis
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