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Temporal Subtraction Method for Thoracic MDCT Image by Using Intensity Gradient Information

Shinya MAEDA*, Noriaki MIYAKE*, Hyoungseop KiM*, Joo Kooi TAN*,
Seiji ISHIKAWA™, Seiichi MURAKAMI™* and Takatoshi AOKI**

Recently, CAD system has been introduced as a visual screening method in medical field. Also, temporal
subtraction method, which enhances temporal changes such as the abnormalities on the image, is implemented
as one of technique for CAD by subtracting previous image from current one. Image registration techniques
are required for the temporal subtraction method. If the accuracy of image registration is insufficiently, normal
structure elements which should be removed are remained on subtraction image. In this study, a novel image
registration method for temporal subtraction technique on thoracic MDCT images has been developed to reduce
the subtraction artifacts by using intensity gradient information. The proposed method has been applied to
thoracic MDCT images, and its efficiency has been indicated.
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3-D image subtraction

Fig.1 Overview of proposed temporal subtraction method
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Fig.2 Schematic view of vector convergence index
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Table 1 Specification of image data

Cases 69 [cases]
(Normal 34 [cases], Abnormal 35 [cases])
Image size 512x512 [pixel]
Pixel spacing  0.586~0.781 [mm|]
Slice thickness 2 [mm)]

(a) Original image(Axial) (b) Original image(Coronal)

(c) Lung region(Axial)

(d) Lung region(Coronal)

Fig.3 Segmentation of lung region
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(a) Axial plane

(b) Vessel part(Magnified) (c) Gradient vector field of im- (d) Generalized gradient vector

age intensity flow

Fig. 4 Illustration of obtained generalized gradient vector flow

(a) Previous image

(b) Current image

(c) With GM

(d) With LM (e) With 3D-EM and VM

Fig.5 Comparison of artifacts on temporal subtraction image with respect to each of
matching procedure (GM; Global Matching, LM; Local Matching, 3D-EM; 3D
Elastic Matching, VM; Voxel Matching)
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(a) Previous image (b) Current image

(c) Comventional method (d) Proposed method

Fig.6 Comparison of temporal subtraction image between conventional method and

proposed one
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Fig. 7 Intensity histogram of temporal subtraction image
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Table 2 Evaluation of artifact on temporal subtraction im-
age (normal cases)

FWHM

Artifact to

lung volume ratio
[%]

Ave Min Max | Ave Min Max

W/O registration | 127 91 201 | 76.5 67.9 85.1

Conventional 'V | 32 21 44 |122 87 185

Proposed 29 19 38 7.8 53 14.2

Table 3 Evaluation of artifact on temporal subtraction im-
age (abnormal cases)

FWHM

Artifact to

lung volume ratio
[%]

Ave Min Max | Ave Min Max

W/O registration | 127 94 176 | 75.9 69.0 84.7

Conventional ') | 34 22 43 |11.9 6.8 19.7

Proposed 30 21 39 8.1 44 15.7
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