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Digital Tomosynthesis Using a 35 mm X-ray Cinematogram During an
Isocentric Rotational Motion

Hirofumi Maeda, Hisayuki Aikawa, Tohru Maeda and Hidetoshi Miyake
Department of Radiology, Medical College of Qita
Tetsuo Sugahara
Department of Radiology, National Cardiovascular Center

Research Code No. : 208.1

Key Words : Digital tomosynthesis, Isocentric rotational
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Digital tomosynthesis is perfomed using a 35 mm X-ray cinematogram obtained during an
isocentric rotational motion of the cineangiographic apparatus.

Formula of image shift for digital tomosynthesis using an isocentric rotational motion is induced
by perspective projection and affine transformation.

Images of desired layer are aligned at the same point in the image processor and summed.
Resultant final image is displayed in sharp focus.

We can set tomosynthetic factors on any desired projection, sweep angle and depth as concerns
digital tomosynthesis using an isocentric rotational motion.

Especially we emphasize that tomosynthesis tilted for central axis of isocentric rotational motion
can be obtained, using shear transformation of image in the image processor.
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Fig. 1 One frame of AP projection of the skull
phantom selected by a 35mm X-ray cinemato-
gram
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Fig. 2 Block diagram of digital tomosynthesis using a 35mm X-ray cinemato-

gram
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Fig. 3 Principle of tomosynthesis : Point B lies on
fulecrum, point A and C lie at some arbitray
distance from fulcrum. Each points are projected
at different points on each frames. Each frames
are aligned in computer and summed. Point A lies
at the same position and is displayed as sharp
point on final image. Resultant summed image
shows point A in sharp focus.
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Fig. 4 Perspective geometry to point (Ix, Iy) on
the plane of image intensifier from point (x', y',
\ -
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Fig. 5 Geometry of 3 dimensional affine transfor-
Source (S) rotates around axis (A) of isocentric
rotational motion by # degrees. Point (x, y, z) of
is projected to point (Ix, Iy) on the plane of

image intensifier.
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Fig. 6 Tomosyntheses by difference of summation of frames : a is tomosynthesis
of lateral projection of the skull phantom set on summation of 2 frames, b is 4,
¢ is 8 and d is 16. Summation of 16 frames lead to excellent tomosynthesis and
resultant roise reduction is also shown.
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Fig. 7 Tomosyntheses of the skull phantom are set on lateral projection of +90
degrees, sweep angle of 30 degrees and summation of 25 frames. a is tomosynth-
esis set on depth of Ocm which is central axis of isocentric rotational motion,
b is 0.25cm, ¢ is 0.5cm and d is 1.0cm
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FLEEETRIC X 535 mm X 2 BENSOF 1 22 VRS

Fig. 8 Tomosyntheses of the skull phantom are set on AP projection of
degrees, -sweep angle of 30 degrees and summation of 16 frames. a is
tomosyntesis set on depth of 3cm, b is lem, ¢ is —2.0cm and d is —4cm
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Fig. 9 Tomosyntheses of the skull phantom tilted for central axis of isocentric
rotational motion : a is lateral projection of skull phantom. White line indicates
tilt for central axis. b, ¢ and d are tomosyntheses set on some desired depth.
Compared with Fig. 8, difference of tomosyntheses can be understood.
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