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A Study on the Measurement Methodology for Soft Tissue Deformation
Using Laser Extensometer

K. J. Choi, J. H. Hong, M. S. Mun(Korea Orthopedics and Rehabilitation Engineering Center ),
J. H. Lee(IPSI)

ABSTRACT

Deformation of soft tissue is known inhomogeneous and non-linear in general. In this study, we propose a measurement
methodology of local/global strain during soft tissue elongation precisely using laser extensometer which has high
accuracy, resolution and is possible to measure global/local strain. The mechanical tensile test are performed on tibialis
cranialis, flexor hallucis longus, extensor digitorum longus of swine hindlimb. In order to measure target displacement,
reflective marker is attached to detect elongation on specimen using surgical adhesive. The result of this study is to show
that laser extensometer is valid to measure longitudinal elongation which is inhomogeneous and non-linear for soft tissue.
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Table 1 Dimensions of swine hindlimb specimen

Tibialis cranialis  [Flexor hallucis lingus
Number 2 R
Length 50.83 100.27
Width .49 11.61
Thickness [2.77 4.21
—
marker § adhesive
marker 4
marker 3 marker —"U
marker 2
ker 1 4
arker specimen -
(a) Soft tissue with marker (b) Attached marker

Fig. 1 Feature of soft tissue specimen
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(a) Laser extensometer measurement system
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Fig. 2 Apparatus setup
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Table 2 Effects of adhesive for global strain (%)

1 sec sec [Bsec Hsec

Laser non-adhesive [1.10 PB.48 [5.52 6.99

extensom

eter dhesive P58 [5.17 594 (137
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Fig. 3 Global and local strain distribution of flexor hallucis
longus tendon for the swine hindlimb
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Fig. 4 Local strain distribution of flexor hallucis longus
tendon for the swine hindlimb

4. HE
2 dFdME B 92 AFAE L 3 Ho)

A WA AA dxd WYY 3 A5H 2 &
|4 dal HEsIIh AA dxa AHe Wi,

TR WREL ZASEY dold wNAS oew
oA 44 AZAIN THIE ¥AE F o A
s BEE £ QA 1Y F¥

3 ZE

F 7

2 A7 WP FHIAFMNEAYL-AA Yo g Y
AFE 719715 A (M1-0139-08-0000)" 2.8 35| S}
on Az AHEA A& FAE ="

SN Ey ]

1. Y.C. Fung, “Biomechanics Mechanical Properties of
Living Tissues,” 1993.

2. B. Fink. G. Schwinger, J. Singer, G. Schmielau, W.
Ruher, "Biomechanical properties of tendons during
lower-leg lengthening in dogs using the Ilizarov
method," Journal of Biomechanics, VOI. 32, pp. 763-
768, 1999.

3. Hiromichi F., Norita Y., Takeshi M., Kozaburo H,,
"Effects of growth on the response of the rabbit
patellar tendon to stress shielding: a biomechanical
study,” Clinical Biomechanics Vol. 15, pp. 370-378,
2000.

- 1087 -



