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Introduction of Intelligent Workstation “KINOSIS” for Dynamic Digital Radiography
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Abstract

In order to overcome the limitation on the diagnostic capa-
bility of chest X-ray image, Konica Minolta has developed
new imaging modality named Dynamic Digital Radiography
(DDR). We make DDR ready with simple configuration like
a conventional chest X-ray images, which is a static image
and widely used as a first-line imaging test in primary care.
Compared to conventional chest X-ray images, DDR provide
a dynamic image, thus, it can increase the amount of infor-
mation in initial diagnosis phase. We launched “KINOSIS”
(English name: “Intelligent Workstation”) in 2018 which is a
dedicated imaging workstation for DDR.

Our Intelligent Workstation provides medical fields with
high accuracy of diagnosis by “visualization of movement”
for better visibility and “quantification of movement” by digi-
tizing and displaying graphs of the movement. It is utilizing
our image processing technology which was developed for
conventional radiography analysis.

After the launch, gathering opinions about time con-
straints at medical practices and differences of needs among
different clinical departments, we have improved the system
so that it can access the information quickly and multidirec-
tionally. Furthermore, we are introducing new functions, such
as information integration to the system, and working on
enhancing accuracy and expanding the clinical applications
by collaborating with domestic and overseas hospitals.

This paper reports the features of the dynamic digital radi-
ography system and examples of clinical applications, cre-
ated from simple X-ray imaging, together with the latest
trends in the market.
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Fig. 1 Overview of hospital IT system.
Intelligent Workstation is an X-ray imaging workstation in hos-
pital IT system, and it manages analysis and output of dynamic
X-ray image.
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Fig. 2 Software structure of automatic analysis processing of Intelligent
Workstation.
Intelligent Workstation can fully automatically execute all the
multifaceted image analysis processing, required for multiple
clinical departments by only one examination.
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Fig.3 Software structure to control image distribution route of
Intelligent Workstation.
Intelligent Workstation can distribute processed outputs to not
only PACS but entire hospital IT system as web contents.
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Fig.4 Schematic view of variation of image analysis on Intelligent
Workstation.
Intelligent Workstation provides realistic and easy observation
by frequency processing and structure recognition processing
on dynamic X-ray image. By using image analysis technology, it
is enabled to visualize and quantify respiratory and circulatory
organ-related biological and physiological functions.
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Fig. 5 PH2-Mode algorithm.
In PH2-Mode, end-diastole frame is used as reference, and the
amount of change in the signal, synchronized with the heartbeat
waveform, is obtained by taking the difference between each
frame and the reference. Quantitative evaluation of blood circula-
tion is expected.
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Fig. 6 Comparison of visibilities for pulmonary perfusion defects.
Left: PH-MODE, middle: PH2-MODE, right: pulmonary perfusion
scintigraphy.
Compared to the PH-MODE, PH2-MODE has improved visibility
for pulmonary perfusion defects. In addition, an image similar

with pulmonary perfusion scintigraphy is obtained.
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Fig. 7 Intelligent Workstation: structure observation mode.
This mode supports surgical planning by offering information

about pleural adhesion and invasion. The abnormality of tissue
motion, which suggests adhesion and invasion, is visualized with
FE-MODE and DM-MODE.
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Fig. 8 Intelligent Workstation: dynamic image evaluation mode.
This mode supports treatment planning/evaluation by offering
information about quantified motions of lung and diaphragm

mainly to respiratory department. Automatically measured dia-
phragm excursion and lung field area at specific timing as well as
a trend chart compared to past exams are used.

4 ¥pbic

CNFTEAL & I, BEREE I XS iE T
7 — 27 25 —3 3 v KINOSIS 28 % 72 & § E ik~ 0 Bl
FIEFITRKE VW, FTTIIEA I T B ERHEE T,
FEHFHBEFEO ORI L WEELMZTETED, 5
DE D AREE DA D ICED LR 726 INTE
TWw3, HlzE, BEABKEE T, BlEmi 2B o
TEREAEZ BT 5 2 LT E, BhmEREHRC Bh R
S0 S N 2 EREBR O GHAE D> © S5 AT 2 M
TBHIETBWIRAZY == R EICBIT5IHH b
PS5, filuc, BIEES) (BT o RS- BE i )
ZAREIRFIICERI - 72 7k 52 LT, YnEY T—
voa vz EEE OB B W TR B OMREE 2 S ER I i
B A2ZETREICE 2 2 E B WIS TWV 3, X
A3, :ni?uk*ﬁmﬁwﬁm@@%%&ktfﬁ
WOBERICCRAl - IHHENZ2MEE 22 L), Hk?
E$®E®mk EWLTw<%fT%6

@SE XK

1) Rie Tanaka, Tohru Tani, Norihisa Nitta, et al., “Detection of
Pulmonary Embolism Based on Reduced Changes in
Radiographic Lung Density During Cardiac Beating Using
Dynamic Flat-panel Detector: An Animal-based”, Study.
Academic Radiology, 26 (10), 1301 (2019)

2) Rie Tanaka, Shigeru Sanada, Masaki Fujimura, et al.,
“Development of pulmonary flow evaluation method with a
dynamic flat-panel detector: quantitative correlation
analysis with findings on perfusion scan”, Radiological
Physics and Technology, 3, 40 (2010)

3) M i, “JIRAT 7 /mny—LFR—1+”, 57, 30, (2018)

116 KONICA MINOLTA TECHNOLOGY REPORT VOL.18 (2021)



Yuzo Yamasaki, Kohtaro Abe, Kazuya Hosokawa, Takeshi
Kamitani, “A novel pulmonary circulation imaging using
dynamic digital radiography for chronic thromboembolic
pulmonary hypertension”, European Heart Journal, 41
(26), 2506 (2020)

i SR, 5 2 M XARE B 2 ) — 58 2 R R ITSE I -X
FREDREMENTIC & 2 WL - fiiiis >~ 5277 7 4 LDl
i, INNERVISION, 35 (3), 2 (2020)

XERENEFAT 7 — 7 AT —3 2 YKINOSIS — A/ r#jil - N 7 5 —
A4 v 2——<https://www.konicaminolta.jp/healthcare/
products/dr/kinosis/index.html>

N. ohkura, et. al., “Dynamic-ventilatory digital radiography
in air flow limitation: change in lung area reflects air
trapping, Respiration”, 99, 382, (2020)

T. Hida, et. al., “Decreased and slower diaphragmatic
motion during forced breathing in severe COPD patients:
Time-resolved quantitative analysis using dynamic chest
radiography with a flat panel detector system, European
Journal of Radiology”, 112, 28 (2019)

Ke =g, B2 XME e 2 - — 52 R 7
B —X B R AT 2 T 7o BT e e W WRORK R BT A o> KA
INNERVISION, 35 (3), 5 (2020)

10) T. Hino, et. al., “Projected lung areas using dynamic X-ray

(DXR), European Journal of Radiology Open”, 7, 100263
(2020)

KONICA MINOLTA TECHNOLOGY REPORT VOL.18 (2021)

17





