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Images of the middle and inner ear using limited-cone-beam 3D X-ray CT (Ortho-CT)

Yoshinori ARAI, Koji SHINODA ,
Koji HASHIMOTO, TANAKA Yoshiaki*

Department of Radiology, Nihon University School of Dentistry
*Department of Radiology, Nihon University School of Medicine

Purpose: To report the high quality images of middle and inner ear obtained using limited-cone-beam three-
dimensional x-ray CT (Ortho-CT) developed by authors.

Material and method: We have developed and reported about principle and images of Ortho-CT. This system is small three-
dimensional X-ray CT which is remodeled from the multi-functional tomographic machine for dental use(ScanoraTM ,
Soredex Co., Helsinki, Finland). The patient who is examined can sit down on the chair of the system and his head is fixed.
X-ray sensor used is 4 inches imaging intensifier(L.1.). The size of X-ray beam is 32mm high and 40mm width at rotational center.
The exposure conditions are consisted of 85kVp.10mA adder filter ImmCu and 3mm Al. The exposure time is 17 seconds. The
512 projection images from 360 degree are recorded on the personal computer(Pentium 11 333MHz Intel, USA). CT
images are reconstructed from the projection images. The reconstruction time is about 7 minuets using personal computer system
(Pentium Il 550MHz, Intel, USA). The voxel is ortho-cubic figure (each side of size: 0.136mm). The figure of imaging area
is cylinder type (32mm high, 38mm diameter).

In this study, the middle and inner ear of a volunteer (61-years-old male) was examined with this system to evaluate its
performance.

Results: The images obtained were very high quality. Therefore the images of the auditory ossicles and inner ear can be
very useful for the diagnosis of small bone destruction by the pathosis.

Conclusion: We developed limited-cone-beam three-dimensional x-ray CT. The images of inner ear and auditory
ossicles were shown with a very high quality using this system. The system is expected to be applied for clinical use to the
diagnosis of the ear disease.

Key words: CT, cone-beam CT, ear, auditory ossicles, personal computer
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