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Abstract

Objective: After drawing and stacking contour of structures, which are identifed in the serially sectioned images,
three-dimensional (3D) images can be made by surface reconstruction. The 3D images can be selected and rotated in a real
time. The purpose of this research is to compose software of automatic surface reconstruction for meking 3D images.
Methods: Contours of 35 structures in the 613 magnetic resonance images of whole body were drawn to make segmented
images. We composed automatic software for stacking contours of a structure, for converting the contours into polygons, and
for comnecting vertices of the neighboring polygons to fill gaps between polygons with trianguler surfaces. The surface
reconstruction software was excuted to make 3D images of 55 structures. Results: Virtual dissection software, on which 3D
images could be selected and rotated, was composed. Conclusion: For other research, this like program can be composed for
automatic surface reconstruction, several kinds of commercial software can be used for manual or automatic surface
reconstruction. Imvestigators might choose one of the methods in consideration of their only circumstances. {Journal of

Korean Societly of Medical Informatics 13-4, 385—-392, 2007)
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Table 1. Segmented structures, 3D images of which are made by using surface reconstruction software

System Structure (File size of 3D images, KBytes)

Integumentary Skin (39,699)

Skeletal Skull {1,659), Mandible (334), Vertebra (3,405), Sternum (253), Clavicle (263), Scapula (616), Humerus (1,154), Radius (483),
Ulna (562), Metacarpal bone (180), Phalanx of hand (535), Hip bone (2,098), Femur (2,561), Patella (140), Tibia (1,691),
Fibula (767), Tarsal bone (943), Metatarsal bone (476)

Oral cavity (161), Palate (16), Parotid gland (113), Submandibular gland (81), Esophagus (130), Stomach (439),

Small intestine (1,331), Large intestine (1,149), Liver (901), Gallbladder (33), Pancreas (72)

Digestive
Respiratory

Trachea and bronchus (165), Lung (3,340)
Urinary Kidney (562), Ureter (135), Urinary bladder (94)
Genital Testis (166), Prostate (47)
Endocrine Thyroid gland (94)

Cardiovascular Heart (518), Blood vessel (4,268)

Nasal cavity (160), Paranasal sinus (319), Nasopharynx (34), Oropharynx (43), Larynx (35), Thyroid cartilage (26),

Lymphatic Thymus (38), Spleen (334)

Nervous Cerebrum (1,377), Cerebellum (207), Brain stem (62), Spinal cord (327), Cerebrospinal meninx (1,504), Optic nerve (18)
Sensory Eye ball (71)

Total 55 structures (76,191)
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Figure 1. Magnetic resonance images {left column) and 2o, wkA o] Fy-dlE Bub Catigd A HM ¢
corresponding segmented images {right column) of =9 3thz HEAFg 2).
the head, thorax, abdomen, pelvis, and thighs {from TFxEe DE %S 948 g ew gk,
the 1st row to the 5th row) of male young adult. 7 e A B =9 A EEadare] 7R3

mm)-Z 2a]ete] A4 atgrhFig. 4).
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Figure 2. A contour with one or two pixel lines (eft), which is L TEAFAE of Ozt alo)d A& AbzbH S A
converted into a contour with one pixel line {right).
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Figure 3. Five cases that A pixel neighbors to both B and C pixels. (1), {2), (3) cases show that B pixel does not neighbor with C
pixel, which means the contour with one pixel line. (4), (5) cases show that B pixel neighbors with C pixel, which means the
contour with two pixd lines.
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Figure 4. In the software, stacked contours of the liver, which are converted into polygons soon {eft), 3D image made by surface
reconstruction, where gaps between poygons are filled with triangular surfaces (center), 3D image, triangular surfaces of

which are colored (right).
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Figure 5. Stacked two contours (eft), which are converted into two pdygons composed of vertices and edges (right).
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Figure 6. Stacked two triangles with vertices connected by six up-down edges (left), stacked triangle and quadrangle with vertices

connected by seven up-down edges {right).
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Figure 7. Stacked triangle and quadrangle with vertices connected either by short up-down edges, which yields almost regular
triangular surfaces {left) or by long up-down edges, which doesn't (right).

Figure 8. In the software, stacked contours of the trachea and bronchus which were split {left), 3D image, where gaps between
polygons are filled with tiangular surfaces (center), 3D image, triangular surfaces of which are colored {right).
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Figure 9. Stacked an upper polygon and two lower polygons
with vertices connected by up-down edges, after

dividing the upper palygon into two upper polygons
with verticesaand b.
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Figure 10. Line A, which pass the gravity center of upper polygon and is paralld to the line passing the gravity centers of two lower
polygons {left). Line B, which is at right angle to line A and divide the area of upper paygon in proportion to the areas of
two lower polygons. Vertices a and b of upper paygon, which are near toline B (right).
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Figure 11. 3D image of the skin made either by automatic
surface reconstruction (left) or by manual surface
reconstruction {right).
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Figure 12. 3D image of several sfructures made either by

automatic surface reconstruction {left) or by manual
surface reconstruction {right).

Figure 13. Rotated 3D image of the liver and several structures with a

head cube rotated simultaneously.
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Figure 14. 3D image and Magnetic resonance image
of the liver accompanied by a selected
segmented image and its number, which
are not corrected yet (top) and are
corrected (bottom).
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