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Potential Usefulness of Computer-Aided Diagnosis (CAD) in a Mass
Survey for Lung Cancer Using Photofluorographic Films
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We investigated the potential usefulness of computer-aided diagnosis (CAD) in a mass survey for
lung cancer. When the sensitivity of the computer output was adjusted nearly equal to that of the
mass survey in our database which contained 198 photofluorographic films, some shadows detected by
the computer output were different from those detected by human observers. Therefore, the best
estimated sensitivity of an observer using the computer output was equal to or greater than the
sensitivity of double reading. It is expected that CAD may have a role in a mass survey for lung cancer

using photofluorographic films.
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Fig. 1 An example of false-negative cases from the mass survey. The faint shadow

(arrow) overlapped with the rib is seen in the left middle field (Fig. 1A) . The computer
output (cross) correctly identified the shadow with seven false-positives (Fig. 1B).
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Fig. 2 Relationship between the detectabilities of
the mass survey and the computer output.
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Table 1 Estimated sensitivity of detecting lung
cancers using computer output for mass survey

Shadow ” Computer Combination
type Mass survey output(CO)*  (best estimate)

All 59/95(62.1%) 60/95(63.2%)  74,/95(77.9%)
Small** 4/13(30.8%)  5/13(38.4%) 6/13(46.1%)
Faint 8/26(30.8%) 14/26(53.8%) 16/26(61.5%)
Overlapping 6/15(40.0%) 11/15(73.3%) 11/15(73.3%)

*Computer output : 63% sensitivity at 11.7 false posi-
tives per image
**less than approximately 10mm in diameter

Table 2 Estimated sensitivity of double reading

and single reading with CAD

Observers (540, E D C .
(72%%) 84.2%  B81.1%  77.9%  75.8%  80.0%
(ss.Baz%) 80.0%  80.0%  78.9%  80.0%
cssi%) 84.2%  81.1%  77.9%

(66%%) 78.9%  78.9%

(?1%%) 85.3%

Table 3 Performance of three observers for
identifying nodules from candidates obtained
with computerized scheme

Obser- No. of No. of -
(e candidates shadows  Sensitivity  Specificity
(True nodules)  pick up
F 280(7) 9 5/7 269,273
G 280(7) 8 5/7 270/273
H 280(7) 8 5/7 270/273
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