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[ Abstract ] Background and objective In advanced non-small cell lung cancer (NSCLC), leptomeningeal metas-
tases (LM) is a common consequence with rapid progression and a poor prognosis. LM affects roughly 3% to 5% of NSCLC
patients, and it affects as many as 9.4% of individuals with epidermal growth factor receptor (EGFR) mutations. Cerebrospinal
fluid cytology is the gold standard for diagnosing LM, while conventional cytopathology has a positive detection rate of less
than 50%, resulting in a delay in diagnosis and treatment of LM. The fixation treatment of cerebrospinal fluid samples has a
significant impact on the positive cytology detection rate, and how to improve the positive cytopathology detection rate of ce-

rebrospinal fluid is a hot topic in clinical research. Methods From June 2019 to November 2021, 105 cases diagnosed with LM
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based on clinical symptoms and positive imaging were collected and retrospectively evaluated in the second ward of the De-
partment of Oncology of The Second Affiliated Hospital of Harbin Medical University. The effect of different fixation methods
on the positive rate of cerebrospinal fluid cytopathology was investigated, and specimens of cerebrospinal fluid were collected
and sent for examination using different delivery methods, including the application of the TIB cell preservation solution kit
(experimental group) and the routine application of sterile plastic tubes in lumbar puncture bags (control group). Biochemical
assays (glucose and total protein) were performed on the cerebrospinal fluid fluid, and Logistic regression analysis and receiver
operating characteristic (ROC) curve were used to evaluate the supplementary diagnostic value for LM patients with lung can-
cer. The relevance of chemical indexes in the assessment of therapeutic efficacy was examined, and biochemical (glucose, total
protein) indices and cytological changes in cerebrospinal fluid fluid after pemetrexed intrathecal injection therapy were dynami-
cally monitored. Results In the control group, 24 (45.28%) patients were positive for the first time, while 42 (80.77%) patients
were positive for the first time and 10 (19.23%) patients were negative for the first time in the experimental group. Significant
differences existed between the two groups (P<0.001). The results of Logistic regression analysis of patients with the first cere-
brospinal fluid biochemical test showed that the risk of positive cerebrospinal fluid biochemical pathology with less than 2.5
mmol/L was 2.456 times greater than 2.5 mmol/L of cerebrospinal fluid glucose (OR=2.456, P<0.05), and total cerebrospinal
fluid biochemical protein greater than 430 mg/L was 2.647 times less than 430 mg/L (OR=2.647, P>0.0S). The ROC curve
showed glucose sensitivity of 76.9% in cerebrospinal fluid, the specificity of 54.5%, Youden index of 0.315 and area under the
curve (AUC) of 0.620, total protein sensitivity in cerebrospinal fluid of 44.4%, 90.6%, Youden index of 0.350 and AUC of 0.671.
After 2 cycles of pemetrexed intrathecal treatment with complete cerebrospinal fluid cytology and cerebrospinal fluid biochem-
ical (glucose, total protein) tests in 73 and SO patients, respectively, the rate of cerebrospinal fluid cytology turning negative was
gradually increased. Cerebrospinal fluid glucose levels increased after 2 cycles of treatment compared with the first time, with
a statistically significant difference (P<0.001). Conclusion The use of a cell preservation solution kit to immediately fix cere-
brospinal fluid samples following isolation in patients with clinical symptoms and positive imaging greatly enhances the rate of
positive cerebrospinal fluid cytology detection. The effect of treatment can be assessed and predicted by continuous dynamic
monitoring of cerebrospinal fluid biochemistry and cytology.

[ Keywords ] Leptomeningeal metastases; Lung neoplasms; Cerebrospinal fluid cytology; Biochemical examination
of cerebrospinal fluid; Diagnosis
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Tab 1 Clinical features of baseline patients with leptomeningeal metastases

Variables Total Experiment group (n=52) Control group (n=53) P
Age (yr) 53.81%+8.18 53.84+8.59 53.79%7.76 0.889
Gender 0.481

Male 31 (29.52%) 17 (32.69%) 14 (26.42%)

Female 74 (70.48%) 35 (67.31%) 39 (73.59%)
Headache 81(77.14%) 43 (82.69%) 38 (71.70%) 0.180
Sick and vomit 58 (55.24%) 36 (69.23%) 22 (41.51%) 0.004
Vision loss 42 (40.00%) 18 (34.62%) 24 (45.28%) 0.265
Hearing loss 36 (34.29%) 16 (30.77%) 20 (37.74%) 0.452
Movement disorder 53 (50.48%) 22 (42.31%) 31 (58.49%) 0.097
Confusion 13 (12.38%) 7 (13.46%) 6(11.32%) 0.739
Previous chemotherapy 83 (79.05%) 37 (71.15%) 46 (86.79%) 0.049
Previous radiotherapy 53 (50.48%) 30 (57.69%) 23 (43.40%) 0.143
Targeted therapy 94 (89.52%) 43 (82.69%) 51(96.23%) 0.024
EGFR exon 19 mutation 23 (21.91%) 6 (11.54%) 17 (32.08%) 0.011
EGFR exon 21 mutation 36 (34.29%) 18 (34.62%) 18 (33.96%) 0.944
ALK fusion mutation 16 (15.24%) 8(15.39%) 8(15.10%) 0.967
Only leptomeningeal metastases 52 (49.52%) 29 (55.77%) 23 (43.40%) 0.714
Combined with brain metastases 29 (27.62%) 15 (28.85%) 14 (26.42%) 0.395
Cerebrospinal fluid pressure (mmH,0)

<200 62 (59.05%) 32(61.54%) 30(56.6%) 0.607

=200 43 (40.95%) 20 (38.46%) 23(43.40%)

EGFR: epidermal growth factor receptor; ALK: anaplastic lymphoma kinase.
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Fig 1 Cerebrospinal fluid biochemical testing’s diagnostic utility. A: Diagnostic value of cerebrospinal fluid glucose test; B: Diagnostic value of
cerebrospinal fluid total protein; AUC: area under the curve.

R 2 BTAIRNERENTLER

Tab 2 Cerebrospinal fluid biochemical changes before and after treatment

Course of treatment Cerebrospinal fluid glucose level (mmol/L) Cerebrospinal fluid total protein level (mg/L)
Before the treatment 3.120 (2.590, 3.670) 528 (295, 894)
1 wk after the treatment 3.020(2.300, 3.410) 512 (346, 1,001)
2 wk after the treatment 3.290 (3.020, 3.620)° 532 (362, 848)

Compared with before the treatment, 2P<0.001.

R 3 EREEREMERE. BREERE RTINS RaEETLER

Tab 3 Changes of CSF glucose in the cytological negative and positive groups before and after treatment

Variables Positive group (n=46) Negative group (n=27) V4 P

Before the treatment 2.8(2.28,3.26) 3.080 (2.870, 3.550) -1.914 0.056
1 wk after the treatment 3(2.490, 3.720) 3.130(2.720, 3.610) -0.434 0.668
2 wk after the treatment 3.28 (2.810, 3.610) 3.410 (3.030, 3.780) -0.817 0.417

CSF: cerebrospinal fluid.

* 4 EREERAMRFRN. FEEARERTIEREREEATHER

Tab 4 Changes of total protein in CSF cytology negative and positive groups before and after treatment

Variables Positive group (n=38) Negative group (n=12) V4 P

Before the treatment 659 (388, 1,044) 427 (245, 538) 1.715 0.088
1 wk after the treatment 596 (338, 909) 489 (264, 567) 1.318 0.192
2 wk after the treatment 553 (390, 854) 494 (288, 658) 0.999 0.323
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