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Digital Subtraction Technique Between Temporally Sequential Chest Screening Imagss
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An automated digital image subtraction technique for temporally sequential chest images has been
developed in order to aid radiologists in detection of interval changes. An image registration technique
using a nonlinear geometric warping is utilized prior to the subtraction,

More than 1200 pairs of chest images which had been obtained in chest screening programs were
processed using this method, Approximately 84% of the pairs produced “useful” subtraction images with
reasonably good matching of normal anatomic structures. Causes of unsuccessful registrations wers

analyzed. The subtraction images were able to enhance newly developed abnormalitiss such as

cardiomagaly, tuberculosis and tumor masses,
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Fig.1 Basic concept of digital image subtraction technique
bstween temporally sequantial chest radiographs
(2) Latest image with an abnormality in the right lung

(b} Reference image obtained in the past
(c) Subtraction image between (2} and (b}
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Fig.2 lllustration of four types of radiographic misregistration
in PA chest images
(a)Lung expansion, (biLateral inclination,
(c)Anterior —posterior inclination, (d) Rotation
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Fig.3 Registration of two chest images
using a nonlinear warping
(a) and (b) A pair of original chest
/ images
(a") Warped image of (a) to be
registered to (b)
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Fig.4 Schematic diagram of digital image subtraction
technique for temporally sequential chest images
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Fig.5 lllustration of centers of ROls located within the lung
regions of a pair of temporally sequential chest images
(a)and (b) A pair of original chest images with detected
mid—lines marked
(c) Rotated image of (3 to register the two mid — lines,
with detected ribcage edges and centers of search area
ROls marked
(d) Image (b) with detected ribcage edges and center of
template ROls marked
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Fig.6 Local matching technique to determine shift values A x
and Ay for aset of xand y
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Fig.7 Subtraction image quality in a series of nonselective
cases(N=1212)based on subjective evaluation
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Fig.8 Causes of failure in automated image registration
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Fig.9 Subtraction between a pair of chest screening images
(a) Normal chest image
(bl Chest image of the same person taken a year later.
with a nodular shadow behind the third anterior rib in
the right lung
(c) Subtraction image which clearly indicates the
abnormality (arrow)
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Fig. 10 Subtraction beween a pair of chest screening images
with multiple lesions
(a) Chest image with tumors and tuberculous scars
(b! Chest image of the same person taken a year later,
with developing tumors in the left lung
(¢} Subtraction image which enhances the change in the
tumors while suppressing the unchanged scars
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