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Studies on computer-aided diagnosis systems for detection of
pulmonary nodules and distinction between benign and malignant nodules on digital chest
radiographs using similar subtraction images from different patients
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The purpose of this thesis is to develop computer-aided diagnosis
(CAD) systems for detection of pulmonary nodules and distinction between benign and
malignant pulmonary nodules on digital chest radiographs. Our CAD system has a potential
to assist radiologists for detection of pulmonary nodules and distinction between benign
and malignant nodules on digital chest radiographs using similar subtraction images from
different patients.

2008 1,200 360 1,560
2009 1,500 450 1,950
2010 800 240 1,040
3,500 1,050 4,550
( ) X CAD FPD
X X
X
X
retrospective
30




X
cT
cT
100
X
@) X
FPD
cT
0 X
€))
@ X

CR(computed radiography: FCR
PROFECT CS )
FPD flat panel detector: RADspeed
safire
FPD
SONIALVISION safire
cT 64
MDCT Aquilion
Publication 60(ICRP 60) 2007
Publication 103 (ICRP 103)
(THRAL

AD

2007  ICRP

@

CR DR

CcT

15,000

4 8
Receiver Operating
Characteristic ROC ROC

(sequential rating

ROC 3cm 5mm
30mm 30



10 10
30
ROC
ROC Az
©)
X
CAD
CAD
CR 32
3cm 5mm  30mm
13
10
€y X
Table 1 3

10
60

32

DR

Table 1 DR X
Examination Unit Chest Chest
Field-of-view [in.] 17 17
Tube voltage [kv] 100 120
Half-value layer [mm AT] 5.87 6.92
Tube current [mA] 400 400
Pulse width [ms] 10 6
mAs [mAs] 1.3 0.5
Projection length [mm] 430 430
Tissue or organ
Brain [mGy] - -
Lens [mGy] - -
Salivary glands [mGy] - -
Thyroid [mGy] 0.026 0.026
Lung [mGy] 0.053 0.051
Breast [mGy] 0.012 0.012
Esophagus [mGy] 0.035 0.035
Liver [mGy] 0.038 0.037
Stomach [mGy] 0.016 0.016
Kidneys [mGy] 0.034 0.035
Colon [mGy] 0.007 0.006
Uterus [mGy] 0.001 0
Ovary [mGy] 0 0
Bladder [mGy] 0.001 0
Testis [mGy] 0 0
Bone surface [mGy] 0.032 0.029
Red bone marrow [mGy] 0.021 0.021
Skin [mGy] 0.009 0.008
Remainder tissues [mGy] 0.097 0.087
Effective dose [mSv] 0.02 0.02
Table 2
Examination Unit Chest
Field-of-view [in.] 17
Tube voltage [kv] 100
Half-value layer [mm Al] 7.2
Tube current [mA] 160
Pulse width [ms] 3.2
mAs/pulse [mAs] 0.5
Frame number 74
Scan length [mm] 400
Effective dose [mSv] 0.92
Table 3 MDCT
Examination Unit Chest
Scan type Helical
Tube voltage [kv] 120
Half-value layer [mm Al] 7
Dose modulation Volume EC
Tube current [mA] Max. 450
Rotation time [s/rot] 0.5
Beam width [mm] 0.5>=64
Beam pitch 0.828
Gantry tilt [degree] 0
Scan length [mm] 325
Effective dose [mSv] 15
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Table 4 CAD
Observers Az P value
Without CAD  With CAD
Residents A 0.846 0.941
B 0.893 0.968
C 0.891 0.939
D 0.93 0.991
Average 0.89 0.96 0.001
Attending radiologists E 0.953 0.987
F 0.949 0.98
G 0.982 0.996
H 0.956 0.986
Average 0.96 0.987 0.001
Average total 0.925 0.974 0.004
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