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Development of a New Ultrasonic Probe for Estimating the Fibrous Direction of the Skin

Masami HasaiMoTo,” Yoshimichi YoNezawa,” Kazunori ITon,” Kiyoshi MaTsuo™*

Abstract

We developed a new probe to examine the anisotropy of dermis tissue by ultrasonic velocity mea-

surement and confirmed the reliability of the method. Skin has the characteristic of anisotropy caused by collagen
fiber in the dermis tissue. Though the characteristics are thought to be useful for the diagnosis of skin disease, the
examination of anisotropy is very difficult and no optimum method has been devised. The characteristics of anisot-
ropy correspond to the arrangement of collagen fiber and the direction of maximum sound velocity is the same as
that of fiber. But determining the maximum sound velocity direction is very difficult in a thin skin layer. We ap-
plied a couple of wedges conventionally used in the field of acoustic emission to the measurement of sound veloc-
ity in skin and designed a sound path in a skin layer with a small load. By examining a skin model made of gelatin,
we confirmed the sound propagation path we had expected. We then measured the sound velocity of skin as a
function of direction in a human forearm and estimated the fibrous direction.
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Fig. 1 Propagation path and definition of propagation time.
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Fig. 2 Experiment for propagation path of sound wave signal.
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Fig. 3 Amplitude and propagation time of signals received at
the edge of the gelatin as a function of sound velocity.
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Fig. 4 Amplitude and propagation time of signals received
around the wedge.
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Fig. 5 Design of the probe.
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Fig. 6 The relation between the sound velocity of the skin
and the propagation time in the skin.
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(a) Side view (cross sectional view) of the probe.

(b) Probes assembled with a digital vernier caliper.
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Fig. 7 The structure and the external view of the probe.

WCHEE L7, BEICS s TIE, THIZv AT L —A
WA FTEO M, MEICEEL, 7L—ANIZY)
VBRI L2, SRR, RS0 T R
ED Z LT, HESEE ST LIS, mEATo
WO M % a2, e, co7u—7CRE
OFHEFH AT BEDE TN FEERE 1T o 72,



(434) HARE T2 43235 (20054E9 H)

1800

1750 f-mmmmmm oo T

I e

I e 2

1600 f-----------mmmmeo b

1550 f-----mmmmao st i

Sound velocity by the probe (m/s)

1500 f-mm- o 27

1450
1450 1500 1550 1600 1650 1700 1750 1800
Sound velocity by face type probe (m/s)

K8 HfE7u—7Lxtm7a— 7 OEHLEK
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Fig. 9 Sound velocity measured as a function of thickness of
the upper layer of the gelatin model.
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Fig. 10 The sound velocity of the skin at the forearm as a
function of direction.
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