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Visualization and 3D modeling of anatomical structures relating to acu-
puncture points, and the educational effects (1st report) -rendering 3D
data by sectional images of the human knee, lower leg and foot using
magnetic resonance imaging for use on a 3D printer-

OGAWA Hajime'?, DOI Akio®

1) The Japan School of Acupuncture, Moxibustion and Physiotherapy
2) The Research Institute of Oriental Medicine
3) Iwate Prefectural University

Abstract

[Objective] The responsive points on the body known as meridian points or acupuncture points are understood
to lie on the skin surface, and awareness of these points in relation to the underlying anatomical structures of
muscles, tendons and bone is essential. However, educational materials that enable the practitioner to simulta-
neously identify these structures in a 3-dimensional (3D) form have been lacking. With this in mind, we de-
veloped a 3D cognitive model that allows simultaneous identification of acupuncture points on the skin surface
and internal structures in the form of bones, muscles and tendons. We evaluated the educational effects as a
teaching material for the 3D cognitive model.

[Methods] To develop a 3D cognitive model that is also practically feasible, we acquired sectional images of
the human knee, lower leg and foot using magnetic resonance imaging. Based on the locations of bones, mus-
cles and tendons, we then rendered 3D data by mapping acupuncture points onto these images and visually
segmented the skin, bones, muscles and tendons. We performed 3D modeling using OsiriX and Zbrush soft-
ware. After outputting the 3D data in STL file format, we fabricated the model with a 3D printer using per-
meable materials. We made the students experienced the 3D printed models, and conducted the questionnaire
survey for the effect of recognition of acupuncture points.

[Results] Drawing on modern developments in software and 3D printing, we succeeded in fabricating a prac-
tical 3D model with bone, muscles and tendons and acupuncture points located on the skin surface. The per-
meability of the materials used in the 3D cognitive model also enables the visualization of bones, muscles and
tendons located deep to the acupuncture points.

Moreover, the student questionnaire showed that the use of our 3D printed model has the possibility that al-

lows simultaneous identification of acupuncture points on the skin surface and internal structures in the form
of bones, muscles and tendons.
[Conclusion] Through this visual rendering of areas deep to meridians, users of the 3D cognitive model are
able to identify relationships between acupuncture points and bones, muscles and tendons, facilitating an
awareness of depth and direction when performing acupuncture. The 3D cognitive model also has potential for
use as a sensory learning tool with which users can visualize internal structures while touching the skin sur-
face with markings corresponding to the network of acupuncture points.
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