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Abstract

Ultrasound diagnostic equipment provides non-invasive,
real-time medical imaging and is widely used in clinical prac-
tice.In 2014, Konica Minolta launched its first ultrasound sys-
tem, the SONIMAGE HS1, whose features included 1) expanded
areas of the body that can be imaged, 2) simple and custom-
izable operation, and 3) quick and reliable network connec-
tion. Users rated these features highly, and user feedback
guided us in further refining these features. Thus, in 2016, we
created even more advanced technologies in the latest ver-
sion of the SONIMAGE HST1.

To expand the areas of the body that the SONIMAGE HS1
can image, we developed a new, 7 MHz wideband linear array
probe, the L11-3. This probe accesses a wide range of depth
in musculoskeletal and superficial applications, including
targets located less than 1 cm beneath the surface of the skin.
Additionally, the probe employs a new method of detecting
structures as tiny as several hundred microns.

The range and simplicity of operating the SONIMAGE HS1
are supported by specialized probes. In addition to the L11-3,
the newly developed HL18-4 hockey-stick linear probe deals
with complex procedures and puncturing, while the MC10-3
micro-convex probe allows examination of deeper areas of
the body from a narrow gap. In addition, the monitor’s screen
layout can be customized to a user’s unique workflow.

The clean and easy network connectivity of the SONIMAGE
HS1 allows patient ID information to be automatically shared
with an electronic health record (EHR) system at the click of a
button, with no need to manually key in ID data.
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Fig. 1 The SONIMAGE HS1 ultrasound system.
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Fig. 2 Linear probe structure.
The multi-level acoustic matching layer matches the acousticimped-
ances of the piezoelectric element with that of a living organism.
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of the density and the longitudinal speed of sound

Fig. 3 Simulated frequency spectrum for various impedances of the first
level of the acoustic matching layer.
The bottommost level of the of the acoustic matching layer bor-
ders the piezoelectric element. This level, designed via computer
simulation, optimizes impedance matching between the piezo-
electric element and the acoustic matching layer.
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Fig. 4 The -6dB bandwidth obtained in Fig. 3 and the acoustic imped-
ance of the bottommost acoustic matching layer level.
The -6dB bandwidth is almost saturated at 15 MRayls of acoustic
impedance. The impedance of the first acoustic matching layer
level is determined on the basis of this simulation result.
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Fig. 5 Wideband linear probe L11-3.
The L11-3 probe has a view field of 40 mm and accesses from shal-
low to deep tissues.
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Fig. 6 Clinical L11-3 probe images: (a) Femoral nerve block procedure
with a depth setting of 2.5 cm. (b) Sciatic nerve block procedure
with a depth setting of 6.0 cm. The L11-3 probe accesses both
visual field depths.
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(b) New signal processing
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Fig. 7 Frequency characteristics of signals received by the piezoelectric
transducer.
In conventional signal processing (a), the signal received is not
filtered and has a Gaussian characteristic. In our new signal pro-
cessing (b), the signal received is filtered to attain a flat frequency
response. This flat frequency response provides high image
resolution.
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Finger extensor tendon

Fibrillar pattern observed
in finger extensor tendon

1cm (b) New signal processing

Fig. 8 Cross sectional view of a finger and ultrasound images of a finger

extensor tendon via conventional signal processing and new sig-
nal processing.
Arrows indicate the extensor tendon in each ultrasound image. In
the lower image, the new signal processing method filters the sig-
nal from the probe to obtain a flat frequency response, as shown
in Fig. 7. Here, the high echo lines creating a fibrillar pattern are
observed more clearly and in more detail than by conventional
signal processing, so that the extensor tendon is more clearly dis-
tinguished from its surrounding tissues.
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Fig. 9 Normal and full screen modes.
A single touch of the monitor display toggles the display between
normal and full-screen modes.
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Fig. 10 Alternative, customizable screen image layouts.

Screen navigation can be customized to a customer’s prefer-
ences and workflow.
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(a)

Fig. 11 Specialized probes: (a) Hockey-stick linear probe HL18-4 and (b)

Micro-convex probe MC10-3
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Fig. 12 Comparison between workflows using the X-ray or CT and the ultrasound.

Ultrasound benefits both patients and doctors. Patients needn’t move between examination rooms or wait for examination results. Doctors needn’t
repeatedly open and close medical records, reserve medical equipment, or wait for examination results. Thus, ultrasound improves diagnostic
productivity and shortens patients’long and tiring visits to the medical facility.
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Fig. 13 Quick and simple retrieval of patient ID.
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