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[ Abstract] Objective To investigate the causal relationship between immune cell phenotypes and carpal
tunnel syndrome using a bivariate Mendelian randomization(MR) study method. Methods Data mining was
conducted in the Genome-wide association study (GWAS) database, with 731 immune cell features serving as
the exposure variable and carpal tunnel syndrome as the outcome variable in forward MR. The exposure varia-
ble for reverse MR was carpal tunnel syndrome,and the outcome variable was the significant immune cell fea-
tures identified in the forward MR to eliminate the interference of reverse causality. The statistical methods,
primarily including Inverse Variance Weighting, MR-Egger regression and weighted median, were used for MR
analysis. Simultaneous heterogeneity testing,level-specific multiplicative bias analysis,and sensitivity analysis
were also conducted. Results The IVW method revealed significant causal associations between 11 immune
cell phenotypes and carpal tunnel syndrome. Among these, eight immune cell phenotypes were identified as
risk factors[ odds ratio(OR) > 1, P <C0. 05, while three immune cell phenotypes were protective factors
(OR<<1,P<C0.05). Reverse MR analysis did not yield significant evidence supporting reverse causality. The
robustness of these findings was supported by multiple sensitivity analyses,including the MR-Egger intercept
test,scatter plots,funnel plots,and leave-one-out analysis,with no evidence of significant horizontal pleiotropy

observed. Conclusion Bidirectional MR analysis confirmed a unidirectional causal effect of immune cell pheno-
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types on carpal tunnel syndrome. A total of 11 immune cell phenotypes significantly associated with CTS are

identifie,among which 8 are genetic risk factors and 3 are genetic protective factors, but the study find no evi-

dence that the syndrome causes changes in these immune characteristics.
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