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Computer Aided Diagnoses (CADs)
for Chest Radiography

• Temporal subtraction
• Nodule detection
• Massive training artificial neural network (MTANN)
• Differential diagnosis of pulmonary nodule
• Measurement of cardiac-thoracic ratio
• Categorization of interstitial lung disease
• Patient recognition using an image-matching technique 
• Etc.
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Temporal Subtraction
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Temporal subtraction is a technique in which a previous 
chest radiograph is automatically registered with and 
subtracted from a current radiograph in order to enhance 
interval changes.
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This technique is based on non-linear warping registration.

Courtesy of Mitsubishi Space Software
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Three months later

24-year-old male was followed-up for osteosarcoma. 
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Diagnosis: Lung Metastasis
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Six weeks later

58-year-old female underwent radiotherapy for malignant lymphoma.    
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Diagnosis: Radiation Pneumonitis
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Evaluation of the Image Quality of Temporal 
Subtraction in PACS environment

3: acceptable3: acceptable

2: poor2: poor 1: very poor1: very poor

5: excellent5: excellent 4: good4: good
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Tab.1   Ratio of Warping Mode to Non-Warping Mode and  

Subjective Image Quality in Two Positions 

Position   Mode  Number  Subjective 

Image Quality 

Upright      4.2 

Warping    55 (100%)      4.2 

Non-warping    0   (0%) 

Supine             2.9   

  Warping  46 (74%)      3.1         p<.01 

  Non-warping 16 (26%)      2.7 

       Mann-Whitney test 
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Conclusion of this Study

•The percentages of acceptable temporal subtraction 
images were 100% in the upright position and 66% 
in the supine positions. 

•In the upright position, temporal subtraction images 
were acceptable quality for clinical use. 

Sakai S, et al. J Digit Imaging 2006
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Nodule Detection
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43 y/o M
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HRCTNodule detection image
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64 y/o F
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HRCTNodule detection image
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Performance in Kyushu University Hospital

• The overall detectability of the computer aided 
nodule detection system was 37/50 (74%) for 
consecutive T1 cases with resectable lung cancer.

• The false-positive rate for lung cancer and normal 
cases was 2.04 and 2.28 false positives per case, 
respectively. 

Sakai S, et al. J Digit Imaging 2006 
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The mean Az value of all observer

With CAD
Az=0.923

Without CAD
Az=0.896

p=0.018
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The relevant change in confidence levels
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TP: True Positive     TN: True Negative     FP: False Positive  FN: False Negative



20

Clinical Practice in Kyushu University Hospital

• For routine interpretation, we began to use temporal 
subtraction images since January 2001 and nodule 
detection images since May 2002.

• The CAD system was integrated Into PACS.

• Loading style of CAD Images has been changed 
conventional DICOM protocol into Web browser type
in 2007.
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Previous method of Integration into PACS

Workstation:
Rapid Eye (Toshiba)

CAD System: Truedia /XR
(Mitsubishi Space Software)

CRs
PACS Server:

TFS-3000（Toshiba
）

FPDs

Reporting System:
PCCIS (IBM)
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Reporting System:
PC-CIS (IBM)

Workstation
：DICOM Viewer
TWS-2500 (Toshiba)
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Work Flow of Interpretation
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Enlarged previous examination list
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Comparative Interpretation referring to CAD images

経時的差分 結節検出

過去 現在
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Present method of Integration into PACS
FPDs CRsPACS Server:

TFS-7000
（Toshiba）

Web Server for
CAD Images
(Toshiba)

Workstation:
Rapid Eye (Toshiba)

CAD System: Truedia /XR
(Mitsubishi Space Software)
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Workstation with Reporting System
Rapid Eye (Toshiba)
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キャノンCXD-11で絞りを用い撮影

Previous 2080 X 2272 Matrix Current 2192 X 2272 Matrix

In this case, original chest radiographs were obtained with CXDI-11.  
These matrix sizes were different according to the collimation size.  
Image quality of temporal subtraction image was improved with by
use of an upgraded computer algorithm.
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Before After

Image quality of temporal subtraction image was improved with by
use of an upgraded computer algorithm.
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Before After

In this case, nodule detection image with the previous version showed 
five candidate for pulmonary nodule.  Among them, a candidate is true 
positive for lung cancer (red arrow).  After improving the computer 
algorithm, the number of false positive was decreased from four to one .

Sakai S. et al. J Digit Imaging, 2008 
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Conclusion

• We had integrated temporal subtraction and nodule 
detection systems into hospital’s PACS.

• We faced some problems to integrate the CAD system to 
hospital’s PACS. 

• We had changed loading style of CAD images from 
conventional DICOM protocol to web browser type.

• In the upright position, temporal subtraction images were 
acceptable quality for clinical use.

• The overall detectability of the nodule detection system 
was 74% and the false-positive rate was 2.1 false 
positives per case. 
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Thank You very much for Your Attention ！


