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Ultrasound is a real-time, less-invasive imaging modality
that can be used in a wide range of clinical situations. In July,
2014, Konica Minolta launched the SONIMAGE HST, the first
ultrasound system ever developed by the company. This sys-
tem provides resolution capable of detecting structures as
small as just several hundred microns, making it ideal for use
in musculoskeletal and superficial applications.

The SONIMAGE HS1 was developed to realize high sensitiv-
ity and ultra-wideband linear probe features. Advancements
in the SONIMAGE HS1 include such transducer design im-
provements as multi-layered acoustic matching layers and a
low attenuation acoustic lens, as well as optimized material
characteristics of these components, and fine processing
technology. The L18-4, the system’s high-frequency linear
probe, has overcome many common trade-offs between
sensitivity and frequency bandwidth.

In addition, we developed a unique signal transmitting/
receiving technology, Triad-THI (triad tissue harmonic imag-
ing), to generate three separate harmonic components that
cover the entire receiving spectrum of the ultra-wideband
probe.

As aresult of these developments, the SONIMAGE HS1 sys-
tem is able to balance penetration and resolution for an opti-
mum image.
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Fig. T The SONIMAGE HS1 ultrasound imaging system and B-mode image
by linear probe.
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Fig. 2 Relationships between spectrums in the frequency domain (top)
and the waveforms in the time domain (bottom). Axial resolution
improvement needs wide frequency bandwidth.
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Fig. 3 New high frequency linear probe (top) and structure of the ultra-
sound transducer (bottom). The compound acoustic matching
layer and acoustic lens were developed using Konica Minolta’s
material technology.
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Fig. 4 Frequency response of our high-frequency, wide-band, linear trans-
ducer. We expanded bandwidth without any loss of sensitivity.
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Fig. 5 Imaging depth versus (a) distribution of generated harmonic com-
ponents, and (b) overall image quality of conventional THI (tissue
harmonic imaging). The high-quality image area is restricted.
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Triad-THI (tissue harmonic imaging)
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Fig. 6 Components of transmission and receiving frequencies.
(a) Transmitted fundamental components and (b) received har-
monic components. Conventional frequency band signal is in-
creased by f3's differential harmonics. Receiving bandwidth is
expanded by higher frequency harmonics.
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Fig. 7 Harmonic spectrum fusion resultant from phase difference.
Complete phase fusion is important for high resolution. (a)
Incomplete fusion (Case 1), overlap-frequency offset. (b) Incomplete
fusion (Case 2), intra-frequency offset. (c) Complete fusion (Case 3).
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Fig. 8 Phantom images corresponding to the cases of fusion in Fig. 7.
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DXz L TEMLICE 5 7= Triad-THI Z 5§, L 7=
SONIMAGE HS1 DK Ili{§H4] % ¢k THI O Hifg (H#:
F) & fFECFig. 10 8 X TO'Fig. 11 12”7,

Fig. 10 (X HURBRE D 7255 & A SE D NI AT IE § 2 ik %
B 5 B2 L 2lifRTh 5, FIRIREHZ2EI%ET 27
DRE7+—H A%220mmIcFHEL T3, (b)ITRT
FEK THL TR RIS IR A HIECH 2 DKL, (a) D
Triad-THI Tl&, 5mm Rijfs DB A7 3 2 e o 928
PSR SEa Y b7 A MpoEaiE it T
WBZEDBbrS,

KONICA MINOLTA TECHNOLOGY REPORT VOL.12 (2015) 59



Thyroid (a) Triad-THI

Right lobe

Isthmus|

| Transmit focus = 20 mm |

Fig. 10 Schema and clinical images of the thyroid.

(a) Triad-THI images — Excellent tissue separation (sharp and with high contrast) at shallow isthmus (arrows) (focus = 20mm).

(b) Conventional THI image (Konica Minolta system) — Shallow area is unclear (focus = 20mm).
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(a) Triad-THI
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Fig. 11 Schema and clinical images of MP (metacarpophalangeal) joint

(a) Triad-THI image — A1 pulley (pink upper arrows) is described clearly, the sharp boundary between the bursas and tissue

is excellent (yellow lower arrows), and the bone surface is smooth.

(b) Conventional THI image (Konica Minolta system): surpassed in quality by Triad-THI image.
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