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ABSTRACT

Objective This study aimed to investigate the changes in cognitive function, brain resting state
function, and glymphatic function in female breast cancer patients before and after neoadjuvant
chemotherapy, as well as explore the correlations between these variables. Methods A total
of 40 healthy female subjects and 80 female breast cancer patients undergoing neoadjuvant
chemotherapy were included in the study. Cognitive function was assessed using MMSE, DSST,
and FACT-CogPCl scores. rsfMRI was employed to measure the ALFF, reflecting brain function.
The Diffusion Tensor Imaging ALPS technique was used to assess the ALPS index, reflecting
brain glymphatic function. Changes in ALFF and ALPS before and after chemotherapy in breast
cancer patients were analyzed. The correlation between each indicator and cognitive scores was
examined, as well as the correlation between ALFF and ALPS. Results After chemotherapy, breast
cancer patients showed a decrease in MMSE, DSST, and FACT-CogPCl scores (P<0.05). ALFF
values decreased in the left middle temporal pole, left thalamus, and right posterior cingulate
gyrus cluster. ALFF values in several brain regions, including bilateral temporal lobes, occipital
lobes, and parietal lobes, were positively correlated with FACT-CogPCl scores (prpr.c< 0.001).
After chemotherapy, the ALPS index increased compared to normal subjects (1.42 + 0.29 vs. 1.56
+0.24, P=0.011), and the ALPS index was positively correlated with FACT-CogPCl scores (r = 0.241,
P=0.04). Additionally, post-chemotherapy ALFF values in the left lingual gyrus were positively
correlated with the ALPS index (r = 0.69, P<0.001). Conclusion The study results suggest that
changes in both brain function and lymphatic drainage are involved in the cognitive function
alterations after chemotherapy in breast cancer patients, and there exists a correlation between
the two processes.

Keywords: Chemotherapy-related Cognitive Impairment; Resting State Functional Magnetic Resonance;
Diffusion Tensor Imaging along Perivascular Space; Amplitude of Low Frequency Fluctuations; Brain
Glymphatic Function
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4.3 Edition (http://rfmri.org/dpabi)33rsfMRIE 1T,
BABERHFE % (digital imaging and communications in
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SPM12(Statistical Parametric Mapping; Wellcome Trust
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5, AEtbREAtukeyi ., RASpearmanHriAzliEs
S5XMEINESHZEMNEXE. P<O.05AFERITER N,
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y7f5: 28.63 + 0.87 vs 26.73 = 2.31, P<0.0001), #BLLHP4H,
BCP 7 ERIDSSTIH P ERE BR(HP vs f7/5: 52.64 + 14.21
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1, K aifEALPSIEEIY SFACT-CogPCliF A R IEFEX(BS: r =
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