DOTI: 10.3179/jjmu. JJMU.K.25
— ORIGINAL ARTICLE <&

B EATEMOBE R ORI C AL EOZERICED WO
Mol K & T I mE AW KT EE A9

W &

HIY @ ER@EE I, FESREROZERIMEOFFEICHVSE N TS, UL, WHEOREIZEMETH ), Nk
LA OT L ODNLEE Ly, RUIFE T, BERORKGS - #EIHEO =S &, B Lo Rl & X5
THZEERAMET L. Kk B LB O OZERETOETFEBRITAR. BEEATL200F LT
A—=F L LT, BENRRBILER LOADZERETORIEEL, ZORPAOLNEHIZEIT 2%EESOTIHERIEL O
WaRFE L, W 3o, BEERICLY, BLmiEro0SBREIFOELMEL. /2, PR
T 72 in vitro FEBE, & MIZBIT S in vivo EERIC LD, TOREEMERE L. MEBRICBWT, RFEEL, #FO
BE— FELIWIKLT, BofMBzmiiL, MmifkoRmb 24 SICRI L Bl 500 0L
AR & OBEIFEDOZE T HWT, RFEFEICLD, B LML X T4 LA TE .

Discrimination of thoracic spine from muscle based on their difference in ultrasound
reflection and scattering characteristics
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Abstract

Purpose: Medical ultrasound is often used to specify the puncture position during epidural anesthesia. However,
visualization of the thoracic spine is difficult because of the complex structure, i.e., it is difficult to determine whether the
thoracic spine or muscle is depicted. Therefore, this study aims to distinguish bone from muscle tissue using the
differences in reflection and scattering characteristics of ultrasound. Methods: We experimentally investigated the
difference in signals received from bone and muscle. We proposed a new parameter utilizing the ratio of the amplitude of
the received signals averaged in a wide range around the ideal delay line and that only along the ideal delay line, to
emphasize the bone. Results: First, we confirmed the difference in signals received from bone and muscle tissue by basic
experiments. We also investigated the difference by in vitro experiments using chicken thigh and in vivo experiments in
humans. In both experiments, the proposed method succeeded to clearly depict bone, suppressing the depiction of muscle,
compared with conventional B-mode imaging. Conclusion : Using the difference in the characteristics of reflection from
bone and scattering from muscle tissue, we could distinguish bone from muscle tissue with the proposed method.
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