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Abstract: Objective To evaluate the accuracy of morphological evaluation of vaginal microecology on Gram-stained vaginal
smears by operators of differing levels of experience, determine differences between analyses using previously captured images
versus live microscope images, explore the use of an artificial intelligence (Al) analysis system to independently conduct vaginal
microecological evaluation, assist operators in vaginal microecological evaluation, and determine the application value of the Al
analysis system in a clinical setting. Methods A total of 385 cases of female vaginal secretion smears from May 2021 to July
2021 were collected. After gram dyeing and image acquisition, the inspector’s grade assessment, manual microscope film reading,

manual electronic film reading, Al independent film reading and Al auxiliary inspector film reading were conducted respectively.
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After determining the gold standard of microscopic viewing and the gold standard of image viewing, the differences in AV score
and Nugent score of two different viewing methods were analyzed, and the performance of different operators, Al, and Al-assisted
performance on AV and Nugent scores were compared. Results The Kappa concordance analysis of microscopic viewing and
image viewing in the diagnosis of AV and BV (including BV intermediate) were 0.91 and 0.93, respectively (P < 0.01). The
accuracy of Al independent analysis in the diagnosis of AV and BV (including intermediate BV) were 0.85 and 0.92, sensitivity
was 0.86 and 0.88 respectively, and the Kappa value was 0.62 and 0.79 respectively. The diagnostic accuracy of AV and BV
(including intermediate BV) by junior operators using image viewing were 0.85 +0.02 and 0.89 = 0.01, the sensitivity were
0.64 + 0.06 and 0.84 + 0.07, and the Kappa value were 0.55 + 0.07 and 0.72 + 0.04 respectively. The diagnostic accuracy of AV
and BV (including intermediate BV) by senior operators using image viewing was 0.92 + 0.03 and 0.91 + 0.03, the sensitivity
was 0.87 + 0.02 and 0.92 + 0.04 respectively, and the Kappa values was 0.78 + 0.07 and 0.79 + 0.06 respectively. After Al-
assisted diagnosis, the Kappa values of AV and BV (including intermediate BV) diagnosed by junior operators were increased to
0.77 £ 0.04 and 0.78 £ 0.02, and the Kappa values of senior operators AV and BV (including intermediate BV) diagnosis were
increased to 0.82 +0.05 and 0.85 £ 0.01. Conclusion The consistency between microscopic viewing and image viewing was
very high, suggesting that image viewing could replace microscopic viewing as a new viewing method. The ability of Al to
independently analyze and diagnose AV and BV (including intermediate BV) was better than that of junior operators, and slightly
inferior to senior operators. With Al-assisted analysis, the diagnostic capabilities for AV and BV (including intermediate BV)
among both junior and senior operators improved. The performance of junior operators improved significantly and nearly
approached the performance of senior operators, significantly reducing the performance gap between junior and senior operators.
The overall results indicated that the use of the Turing Microbial Gynecology Microbiome Auxiliary Analysis System not only
improved the diagnostic ability of the operators, but also reduce the deviation between different operators thereby reducing
fluctuations due to human factors and improving reliability of diagnosis.
Keywords: vaginal microecology; morphological detection; artificial intelligence; performance evaluation; Al-assisted
analysis
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