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This article discusses studies and real-world experiences related to the clinical application
of artificial intelligence-based computer-aided detection (AlI-CAD) software (LUCAS-plus,
Monitor Corporation) in detecting pulmonary nodules. During clinical trials for lung cancer
screening, Al-CAD exhibited performance comparable to that of medical professionals in
terms of sensitivity and specificity. Studies revealed that applying Al-CAD for diagnosing
pulmonary metastases led to high detection rates. The use of a nodule matching algorithm
in diagnosing pulmonary metastases significantly reduced false non-metastasis results. In
clinical settings, implementing Al-CAD enhanced the efficiency of pulmonary nodule detec-
tion, saving time and effort during CT reading. Overall, Al-CAD is expected to offer substan-
tial support for lung cancer screening and the interpretation of chest CT scans for malig-
nant tumor surveillance.

Index terms Artificial Intelligence; Computer-Aided Detection; Pulmonary Nodule;
Lung Cancer; Pulmonary; Metastasis
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Table 1. Diagnostic Performance of Artificial Intelligence-Based Computer-Aided Detection for Pulmonary
Metastases

Number Sensitivity (%) p-Value

Lobe

Upper 96 89.7 0.990

Lower 79 89.8 0.990
Adjacent structure

Pleura 45 833 0.068

Fissure 16 88.9 0.900

Bronchovascular bundle 20 90.9 0.848

None 100 91.7 0.300
Long diameter,mm

<5 19 70.4 0.000

5-10 88 92.6 0.195

>10 68 94.4 0.098
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Fig. 1. Nodule-matching algorithm.

A. Successful matching: the algorithm correctly matched the same nodules detected in a later CT scan
(marked in blue by CAD) and a prior CT scan (marked in yellow by CAD).

B. Matching error due to detection failure: a nodule detected in a later CT scan (marked in blue by CAD) is
not detected in a prior CT scan (indicated by white arrowhead), resulting in a failure to match the two le-
sions by nodule-matching algorithm.

C. Matching failure: the algorithm failed to match the same nodule detected at time 2 (marked in blue by
CAD) and at time 1 (marked in yellow by CAD).

CAD = computer-aided detection
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Table 2. Diagnostic Performance of Artificial Intelligence-Based Computer-Aided Detection Using Single CT Images and a Nodule-Match-
ing Algorithm

Single CT Image Nodule-Matching Algorithm p-Value
False-metastases per scan, n 7.1(421/59) [5.1,9.6] 3.7(219/59) [2.4,5.2] <0.001
Sensitivity, % 83.1(54/65) [73.9,92.3] 83.1(54/65) [73.9,92.3] N/A
PPV, % 11.4 (54/475) [8.6, 14.3] 19.8 (54/273) [15.0, 24.5] <0.001

Data in parentheses are raw numbers and values in brackets are 95% confidence interval.
N/A=not applicable, PPV = positive predictive value
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Fig. 2. Application of AI-CAD for diagnosing pulmonary metastases.
Al-CAD was used to analyze a chest CT scan of a patient with pros-
tate cancer who had multiple pulmonary metastases. Two newly
discovered lesions are marked with red dots, while the remaining
lesions, which are unmarked, correspond to lesions identified in
previous scans.

Al-CAD = artificial intelligence-based computer-aided detection
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