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Fig.1 Human body posture and arrangement of markers during MRI imaging
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Fig.2 MRI slice image (L2 height)
Mapping of potholes referring to markers stuck on wrinkles and extraction of skin surface,

muscle, bone and kidney (the kidney was not manufactured by 3D printer at this time).

Fig.3 MRI slice image of height L2, L3, L4 at reaction points position (transverse plane/coronal (frontal) plane/sagittal (ar—

rowhead) plane)
The height of the slice image (leftmost column) is indicated by horizontal line and the sagittal line passing through the

right psoas major muscle is indicated by vertical line in the coronal section (row A) and the sagittal section (row B).
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Fig. 4 Lumbar 3D cognitive model taken from the upper front view as a
whole

The skin surface was cleared, and the streaks and bones were colored. The
position of the psoas major muscle relative to the lumbar vertebral body can
be clearly visually recognized by hollowing inside.

Longissimus.
thoracis

Processus
" transversus:L3

Fig. 5 Lumbar 3D cognitive model taken from the back as a whole (upper
figure) and below as a whole (lower figure)

You can check the back waist at the back of the whole corresponding to the
marker stuck on the wrinkle (upper).

The skin surface, the psoas major muscle, and the bone, were made of trans—
parent, deep purple, and white materials, respectively (lower).
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Table. 1 On the MRI image of height L2, L3, L4, the depth (cm) from the
1.5 sun skin surface to the psoas major muscle, and the ratio (%) to the
thickness of the trunk (upper row), and the angle (° ) (lower) from the 3
sun skin surface to the psoas major muscle, were measured.

As the position of the image lowered to L2 - L3 - L4, the length increased
at the depth, and the inclination from the perpendicular became shallow at

the angle.
1.5sun M. Psoas major
Depth(cm) skin Min. Max. Ave.(a) |Waist(b) | Ratio(a/b)
1.0 4.7 9.1 6.9 18.0 | 38%
L2 left | 37%

right | 0.9 4.9 7.6 6.3 18.2 | 35%
3 I‘eﬂ: 1.7 5.6 10.3 8.0 17.7 | 45% 3%
right | 1.6 5.6 9.0 7.3 17.8 | 41%

left 15 6.6 10.7 8.7 17.4

L right 1.8 5.7 10.0 7.9 17.7
3sun M. Psoas major
Angle(® ) Max. Min.
left 483 22.3 o
2 [ Tight 46.9 29.3 =57
 left 39.6 12.4
B Caga 425 14.4 e
 left 33.1 7.3
Y Trignt 39.7 8.0 29
mean=*S.E., *P<0.05
70% — &
60%
-
50%
40%
30%
L2 L3 L4 L2 L3 L4

B before model use @ after model use (n=5) M before model use @after model use (n=5)

Fig.6 Recognition survey of the ratio of the depth of the psoas major muscles to the thickness of the trunk
(left figure) and the angle from the perpendicular to the lumbar muscle (right figure)

From the questionnaire survey, recognition of the proportion of the depth and the angle for acupuncture to
the psoas major muscle indicates the same trend of the depth and the angle that measured on the MRI im—
age.
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* *P<0.05

3

2

1

before acu
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| Anxiety of acupuncture |

(n=5)

B before model use @ after model use

Fig. 7 Consciousness survey at the time of deep acupuncture to the lumbar

region

The recognition of accurate acupuncture to the large psoas muscle 1.4 in—
creased to 2.2, and the anxiety feeling of acupuncture was reduced to 3.2

from 2.2.
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Visualization and 3D modeling of anatomical structures relating to

acupuncture points, and their educational effects (2nd report)

- Recognition of the psoas major muscle and its effect on acupuncture
by making a waist 3D model -

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] It is important to recognize the iliopsoas muscle that has been drawn attention recently in the field
of sports and martial arts in acupuncture. Therefore, we produced a 3D cognitive model of the acupuncture
point of the waist part where the structure of the psoas major muscle and the lumbar spine can be recognized
stereoscopically and studied its effect as a teaching material to raise its recognition in acupuncture.

[Method] The lumbar acupuncture points and the reaction points of the skin were marked for male participants
with their consent, and a tomographic image of the lumbar region was made by MRI.

From the MRI image, the lumbar vertebrae and psoas major muscle acupuncture points and reaction points
were extracted, and both OsiriX and Zbrush were used to convert this into a 3D model. We also manufactured
the physical 3D model by using a 3D printer from the output STL file.

We also administered a survey to the students on their recognition of the direction and depth of acupuncture
to the human body and the level of consciousness and feelings of anxiety at the time of needle insertion into
the actual lumbar psoas major muscle.

[Results] Based on the MRI image, a real-size lumbar 3D cognitive model with bones, muscles, acupuncture
points, and reaction points was manufactured. The model clearly reveals the acupuncture points and reaction
points in the deep part of the psoas major muscle. As a result, we were able to recognize the penetration
position, insertion direction, and depth into the psoas major muscles in three dimensions from the posterior
region of the body. From the survey, recognition of the proportion of depth to angle for acupuncture to the
psoas major muscle was similar to the depth and angle that was measured on the MRI image. The accuracy
in inserting the acupuncture needle into the psoas major muscle 1.4 was increased to 2.2 from 1.4, and the
feeling of anxiety from insertion of the acupuncture needle was reduced to 3.2 from 2.2.

[Conclusion] Visualization by the lumbar model enables us to recognize the direction and depth of penetration
of the needle into the psoas major muscle. Thus, students can insert the acupuncture needle by visualizing the
position of the psoas major muscle, consequently mitigating their sense of anxiety, and showing that the model
can be a useful teaching material for safe and secure acupuncture practice.

Zen Nihon Shinkyu Gakkai Zasshi (Journal of the Japan Society of Acupuncture and Moxibustion: JISAM).
2017; 67(4): O-O. Received 11 Jul, 17 Accepted 14 Oct, 17

Key words: acupuncture points, the 3D cognitive model, visualization, magnetic resonance imaging,
psoas major muscle
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