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Palpation technique education system using the muscle nodule dummy
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31 mm 16 mm 19 mm

For the purpose of developing the muscle nodule palpation simulator, we measured
the hardness of the human gluteal tissues. And, we manufactured eight types of urethane dummy models that
differed in the number of rubber layers and the included fabric sheets. Then, ten practicing therapists
evaluated the urethane models in terms of the similarities with the actual human gluteal region.
Furthermore, we investigated the size and the mechanical properties of the muscle nodule which the
clinicians imagine. As a result, the therapists preferentially selected a few models whose stress-strain
characteristics were close to those of the human gluteal tissues. So, our method of tuning the hardness
property of the models was effective in forming a urethane dummy that presents the haptic sensations
experienced from palpating the actual human gluteal tissue. And, the average size of muscle nodule was
about 31 mm in length, about 16 mm in width, and about 19 mm in thickness.
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Fig. 1. Experimental setup.
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Fig. 2. Example of a skin-fat-muscle model.



Model 1 Model 2 Model3 Model4

= 16mm | [=16mm | I~ 16mm
&4 mm - 48mm = 48mm " 24mm
ModelS Modsl6 Modsl 7 Model8
f 1> 8mm 5.3mm | T= 12mm | T 17mm
' B romm 3 05| [- st i
L {7 1o § {756mm ¢ jz 10mm 17mm
t 4= ‘Bmm
[ ][ 1L ]

Knit fabric Cotton fabric Hardener Hardener Hardener Hardener
2.3% 24% 25% 3.0%

Fig. 3. Eight types of prototypes of models .
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Fig. 4. Stress-strain curves of hip tissues.
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Fig. 5. Stress-strain curves of the eight
types of urethane models and hip tissues.
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Fig. 6. Mean ranks of the urethane models.
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