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Three Dimensional Reconstruction on Computed Tomograms of Fish Bones

Joong Hyun Park," Kuk Sung Woo,' Young Sam Yoo,' Dong Won Kim? and Han Bee Lee®

'Departments of Otolaryngology Head and Neck Surgery, “Thoracic and Cardiovascular Surgery and
®Radiology, Sanggye Paik Hospital, College of Medicine, Inje University, Seoul, Korea

Background and Objectives This study was conducted to gather three dimensional images from computed tomogram in de-

tecting and gaining information about fish bones.

Materials and Methods Thirty-nine fish bones and 2 chicken leg bones were used. Bones sandwiched between the cotton
sheets were placed into the 3 plastic boxes. Computed tomogram of the bones in the boxes were reconstructed three-dimen-
sionally by Xelis (Infinitt, Korea) to make images of MPR, MIP and VR images. The images were compared with real chick-
en bones and fish bones as to possibility of detection, finding of location and orientation, and evaluation of shape and calcula-

tion of size.

Results All 41 bones were detected in all reconstructed images. Distance to the bones from reference point can be measured
and orientation can be checked. Shapes were similar between matched images of all real bones.

Conclusion The results indicate the usefulness of 3D reconstruction technique in getting informations about fish bones.
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Table 1. Fishes used in study

Names of fishes

Spanish mackerel
Pollack

Atka mackerel
Tile fish

Cutlassfish

Flatfish

Sea bream
Halibut

Stingfish

Cod

Spotty belly greenling
Mackerel pike
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Fig. 1. Fish bones and chicken bones used in study.
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Real bones

Fig. 2. Three dimensionally-reconstructed imagesVarious images made from bones of Halibut are shown. MPR: multiplanar recon-

struction, MIP: maximal intensity projection, VR: volume rendering.

Fig. 3. Detection of the bones and the comparison of shapes. All of the bones are identifiable in all 3D reconstructed images. The
shapes are similar between all matched images. A: Real bones. B: MPR. C: MIP. D: VR.
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Fig. 4. Location & orientation. If the reference point is given, the
distance and angle to the target fish bone can be measured.
The orientation how the bone is located three dimensionally
can be displayed visually (Virtual rendering image is used. The
white arrows show distance and angle).
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Fig. 5. Length measurement in MIP (maximal intensity projec-
tion) images. By simple click of mouse, the lengths of bone are
calculated easily. Black labels are length of each bones.
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Fig. 6. Length of the 3D reconstructed images compared with real fish bones. Comparision of measurements between real and
MPR, real and MIP, real and VR. real: real fish bone, MPR: multiplanar reconstruction, MIP: maximal intensity projection, VR: volume
rendering (Paired t-test, p=0.81369, 0.91747, 0.85821, respectively).
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