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A computer-aided detection (CAD) system on low-dose chest CT images in concurrent-reader and second-
reader modes; influence on interns HU Qiong-jie, CHEN Chong, Wang Yu-jing, et al. Department of
Radiology, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology,
Wuhan 430030, China

[Abstract] Objective: To assess the value of a computer-aided detection (CAD) system in sec-
ond-reader(SR) and concurrent-reader (CR) models for the detection of pulmonary nodules and time
efficiency for interns on low-dose chest CT images. Methods: A total of 60 patients with extra-thoracic
malignancies, who underwent low-dose CT scan, were prospectively included. 3 interns independently
evaluated images of 60 patients in a blinded and randomized manner thrice,once with CR twice without
CAD,and third with SR in the images of low-dose chest CT. True positive rates (TP), false positive
rates (FP) and reading times were recorded. Free-response receiver operating characteristic analysis
was also used for the statistical analysis. The consensus reading of CT images by three senior chest ra-
diologists (>>20 years) and those obtained using the CAD system served as the reference standard. Re-
sults: Reading times were significantly shorter in CR mode (259s) than those without CAD (341s,P<C
0.01) and in SR mode (363s;P<C0.01). Sensitivity of reading with CAD as CR (67.36% ) was signifi-
cantly higher than reading without CAD (40. 83 % ,P<C0. 001) and not statistically different in CAD as
SR (68. 34% :P>0.05) in the low-dose setting. The FP rates using CAD as CR (5. 31/CT) were
higher than without CAD (3. 28/CT, P<C0. 0001), while not statistically different in CAD as SR
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(5.23/CT,P>0.05). The FOM for the 3 interns in the CR mode was statistically signifcant better
than that without CAD (0. 59 vs 0. 44 ,respectively; P<C0. 001) ,and the average FOM value in the SR
mode was 0. 60,giving not statistically different between tha CR and SR modes (P=0. 675). Conclu-

sion: CAD benefited interns in the low-dose settings including small nodules, which both signifcantly

improved diagnostic performance and shortened the reading times.

[Key words] Tomography,X-ray computed; Radiation dosage; Pulmonary; Computer-aided de-

tection
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