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Study on the effect of Al-assisted software on the detection efficiency of pulmonary nodules in fatigued ra-
diological residents in standardized training WANG Liang,XU Di,SUN Dan-dan,et al.Department of
Radiology,Zhongshan Hospital,Dalian University,Dalian 116001, China

[ Abstract] Objective: The purpose of this study was to investigate whether the assistance of arti-
ficial intelligence (Al)-assisted pulmonary nodule detection software could improve the detection effi-
ciency of pulmonary nodules in fatigued radiological residents with standardized training. Methods: A
total of 182 patients who underwent chest CT scans was collected. Three readings methods were con-
ducted by a standardization training intern with 4 months chest CT experience: the resident in daily
work condition (not fatigued) without Al software (group A), the same fatigued resident (after 8
hours working) without Al-software (group B),and the fatigued resident with Al software (group C).
Each of the three readings had a washout period of more than 15 days.The location, size and number of
nodules in the three groups were recorded and compared with the gold standard (the diagnosis was
made by two intermediate physicians who had been engaged in chest imaging diagnosis for more than 8
years in combination with Al screening results,and was finally confirmed by a senior physician who
had been engaged in chest imaging diagnosis for more than 15 years),the number of true positive and
false-positive nodules was calculated. The performance of three reading methods regarding lung nodule

detection was assessed by sensitivity and the number of false positive nodules (error diagnosis) per pa-
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tient (ED/P).Results: A total of 1281 nodules was confirmed to be gold standard nodules.Group A de-
tected 592 true positive nodules and 297 false-positive nodules with a sensitivity of 46.21% ,and the
number of false positive nodules was 1.63 per CT scan.Group B detected 517 true positive nodules and
225 false-positive nodules with a sensitivity of 40.36% ,and ED/P was 1.24.Group C detected 995 true
positive nodules and 167 false-positive nodules with a sensitivity of 77.67% ,and ED/P was 0.91.The
sensitivity and ED/P in group B were lower than those in group A,and the differences were statistical-
ly significant (P <C0.05) ;the sensitivity of group C was higher than that of group B,and ED/P was re-
duced,and the differences were both statistically significant (P <C0.05) ;the sensitivity of group C was
higher than that of group A,ED/P was reduced,and the differences were statistically significant (P <<
0.05).Conclusion: Fatigue can reduce the detection efficiency of pulmonary nodules for radiologists.
However, fatigued intern aided with an Al-assisted lung nodule detection system could achieve a
higher detection rate for pulmonary nodules,even exceeding the results obtained in their routine wor-
king state without fatigue.
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