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ABSTRACT

Medical applications of AYA-P, the smart
piezoelectric vibration sensor with ultra-high
sensitivity

Tad Ishiguro

"AYA-P” is a digital and intelligent piezo-
electric vibration sensor which was developed
by ADTEX Inc. based on its material, circuit
and software technologies. AYA-P can detect
the velocity of the low frequency vibration with
0.01-30Hz generated by the creature extremely
accurately.

The AYA-P system constructed from the
AYA-P sensor, firmware and applications can
detect and analyze the arterial pulse waveform,
the ballistocardiographical waveform, the res-
piratory waveform and more noninvasively and
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synchronously at a lot of points of the skin sur-
face. The expected applications shall be the
pulse wave velocity measurement, the cardiac
output analysis, the vascular endothelium func-
tion testing, the apnea syndrome detection and
more. This paper summarize the latest progress

of the medical and healthcare applications of
AYA-P.

Keywords:
AYA-P, ADTEX, Sensor, PWV, arterial pulse,
ballistocardiography
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ABSTRACT

A Reflection from a JSA-PIMS User in the
University hospital

Shunsuke Yamamoto

Currently, the JSA-PIMS is the largest anes-
thesia database in Japan, into which data on
various items, perioperative complications and
accidental symptoms in patients, can be entered.
Data can be entered into the database automat-
ically through anesthesia information manage-
ment systems, whereas at facilities without such
systems, it may be required to manually enter
data from scratch. Besides, at such facilities,
entered details may overlap the details of other
anesthetic records; therefore, data entry itself
is complicated for users. Moreover, there is a
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discrepancy between information on individual
complications and the details of complications
for conference submission, and the degrees of
severity are not necessarily reflected. Further,
at facilities such as university hospitals where
the number of cases is large, it has not cur-
rently been possible to include serious postoper-
ative complications that occur following surgery
for diseases like pulmonary embolism, namely
an accidental symptom. Moreover, at our hos-
pital, settings in which details entered on the
JSA-PIMS are used are limited to when an anes-
thesiologist submits a report on their anesthe-
siology practice at the time of application for

obtaining or renewing anesthesiology specialist
licenses; hence, the database has not been fully
utilized for its function as a ledger. Thus, I re-
port on the current situation regarding data en-
try into and the use of the JSA-PIMS from a
user’ s perspective, with a view toward its im-
provement.

Department of Anesthesiology and Intensive
Care Medicine, Osaka University Graduate
School of Medicine 2-2, Yamada-oka, Suita, Os-
aka, Japan, 565-0871

Key words:
JSA-PIMS, AIMS, HIS, perioperative compli-

cations
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ABSTRACT

Tokuda Hospital Sofia initiated by a Japanese
private medical corporation Tokushukai to
introduce hospital management and medical
technology to the Balkan Peninsula

Naosuke Sugai and *Kenshu Ota

Tokushukai with its philosophy of provid-
ing best available medical care to all people
opened its first general hospital in Europe at
Sofia Bulgaria close to the city’ s forest park
in November 2006. Dr. Torao Tokuda, founder
of the Tokushukai Corporation by the ardent
invitation from Bulgaria decided to build a
general hospital there with no new hospital
built after the WW II. All doctors and nurses
are from Bulgaria and many of them visited
Tokushukai hospitals all over Japan and learned
how Tokushukai was doing to deliver good med-
ical care in large cities and rural area including
remote islands. The hospital started with 500

beds and now with 1000 beds. At the begin-
ning Department of Anesthesiology and Inten-
sive Care started recruiting 8 anesthesiologists
with more than 300 applying. It also had a
good cardiac surgical group. One of the authors
Naosuke Sugai had a good fortune of visiting
the opening of the hospital and inviting Bulgar-
ian anesthesiologists for joint meetings and dis-
cussions in Japan and Bulgaria. Tokuda Hos-
pital Sofia was bought by a large Balkan med-
ical corporation Acibadem City Clinic in 2016
but maintaining the name of Tokuda Hospital
Sofia. We are glad that we have contributed
to the modernization of hospital care in Balkan
Peninsula with mutual cooperation.

Departments of Anesthesiology, Shonan Fuji-
sawa Tokushukai Hospital, and *Ikoma City
Hospital

Key words:

Sofia  Bulgaria, = Tokuda Hospital Sofia,
Tokushukai Medical Corporation, general hospi-
tal, medical technology
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0 1. Google Geocoding Excel Macro 0 (INFITH VBA 0O Lab. Google MAP
Geocoding APIDDD00D0000O0O00D (xmlO)D000)Y

'Google Geocoding APl Macro Subroutine
Public Sub GeoCode()
Dim i As Integer
CHA—T 4T 1BYBLEBOTE 1,000 4
Fori=0 To 1000
If ActiveSheet.Range("D2").0ffset(i, 0).Value < “” Then
CAA—T 4T OERERIICEMH (BE. BE. F/RF. RT—45X)
strData = Split(GeoCoding LatLang(ActiveSheet.Range("A2").Offset(i, 0).Value & ",” &
ActiveSheet.Range("B2").0ffset(i, 0).Value & “,” & ActiveSheet.Range("C2").Offset(i, 0).Value & “,” &
ActiveSheet.Range("D2").0ffset(i, 0).Value), ”,")
—A"2R)

ActiveSheet.Range("E2").Offset(i, 0).Value = Val(strData(0)) ‘& /&
ActiveSheet.Range("F2").0ffset(i, 0).Value = Val(strData(1)) & /&
ActiveSheet.Range(”G2").0ffset(i, 0).Value = strData(2) " ff
ActiveSheet.Range("H2").Offset(i, 0).Value = strData(3) '#EE R
ActiveSheet.Range("12").0ffset(i, 0).Value = strData(4) ' AT—42 A

End If

Next i

End Sub

'GoogleMaps API XML X TUAa—FEGRA#
Function GeoCoding LatLang(ByVal adress As String) As String

RAEERD oo .
'Google Maps Geocoding API:

ekkkknkk Bl 43X Google Geocoding APl +—a—K A A

* THREB D THENT7 AL KIETE: xml H json ZRIRATEE

URL = “https://maps.googleapis.com/maps/api/geocode/ xml?key=tkikikksrkrrrrrr&address=" &
Epcode_UniZUTF(adress)

lat B3 (FBE) ME

Set xmlLat = .SelectSingleNode(”//GeocodeResponse/result/geometry/location/lat™)
strGeocode = xmlLat.Text

'ng ER (BE) S
Set xmlLng = .SelectSingleNode(”//GeocodeResponse/result/geometry/location/Ing”)

strGeocode = strGeocode & ”,” & xmlLng.Text

'add E3k ({EF) NS

Set xmlAdd = .SelectSingleNode(”//GeocodeResponse/result/formatted_address”™)
strGeocode = strGeocode & ”,” & xmlAdd.Text
CEPGRE e mmrenen )

2. 000000000 000ogoog 000000000 0000ESRIODOOOOOO

Geocoding0 DO DODOODDOOOOOOODon OUOOOOOOOOODOOOOOO0OO0OOO0O000
D00000000D00000O0oonooon OO0000 (Shapefile) 000000 50000
D00000000O0O0O0O0O000OODODOoon 0000000000000 (@ 2000000
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.dbf 1 EEOBMEBERNTET—7 L, (KE)

.ori . REORHOEEROERBREEWTET 7L,
.sbn BE sbx 1 BT oI 2T DT 74V,
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O0O0000O0O0o0O00oO0go RStudioOGIS
goobooboobobobobobobooog
000000 QGIS (2.18.1500 3.0.0) 00000
0000000000000 GSI MapsiOOO
O00OO0OOOCOOOOOONASA Shuttle Radar
Topography Mission (SRTM) 00000000
gogo2rogoooooobooboobooboo
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03. 00000000 00o0o000oo RrROOO

#AAMERRINS T—TI7AILDFHAHAH

jpn <- readShapePoly("JPN_adm1.shp”) # L x—F 771 ILFHHAH
jpndata <~ read.dbf(" JPN_adm1.dbf”) # dbfo7 7 ILiRFAHAH

$EAERF|ESE
xlim <- (122, 154) # #EEE
vlim <- ¢(20, 46) # R

#RREER ERAEDE AT RAISE T2

statl <- read_csv(“stat1 2018.csv”)

HEERFRET—AEHRH ERESEF RS T —4%#%S
jpndatal <— merge(jpndata, stat1, sort=F, by.x="NL_NAME_1", by.y="#REFFIE")

#EAMEICEREHE IOV
plotvar <- jpndatal$—&{EFH2019
nclr <- 8

plotelr <~ brewer.pal(nclr,”BuPu™)
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ABSTRACT

A manpower analysis of anesthesiologists in

Japan using Geographic Information System
Teiji Sawa

The Geographic Information System (GIS) vi-
sualizes various geographical information on a
computer map to visualize information relation-
ships and trends.

While participating in manpower analysis of
anesthesiologists in Japan, basic methods in GIS
analysis are summarized. The location informa-
tion of medical facilities was extracted from the
XML format obtained by accessing the Google
Maps Geocoding API. We used RStudio for sta-
tistical analysis and graph creation, open source
geographic information system QGIS for GIS
analysis and map information creation. In addi-
tion, we used Geographical Survey Map Aerial
Photo GSI Maps, Administrative Region Map
of National Land Numbers Information, NASA
Shuttle Radar Topography Mission (SRTM) El-
evation Data, Ministry of Internal Affairs and
Communications Census. To incorporate the
geographical boundary information of the ad-
ministrative district in the map information, the
shapefile format, which is a standard format in
vector form, can be used. In the analysis method
using GIS, the GIS analysis linked with demo-
graphics promotes a visual understanding in the
survey of actual condition and the future predic-
tion of medical community involving anesthesi-
ologists and intensive care physicians.

Department of Anesthesiology, Kyoto Prefec-
tural University of Medicine
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ABSTRACT

Comparative study of translation applications
that can be used in the operating room

Toshimitsu Nogami, Kayo Tanaka,
Kanemitsu Higashi*

Foreign patients receiving operations are in-
creasing. Sometimes communication with a pa-
tient is difficult in Japanese and a translator
or a translation apparatus is needed. However,
it is often difficult to find a translator when
needed. Fortunately, the technology of transla-
tion apparatus progresses. Because sound recog-
nition and audio line output are implemented
in smartphone applications, translation has be-
come available for practical level use.

To use this technology in the operating room,
it is necessary to consider electromagnetic com-
patibility because of the life threatening risks
of electromagnetic influence of radio equipment



to medical electronics. In terms of preventing
radio interference, we first compare the transla-
tion applications in an offline situation. Since
safety of electromagnetic compatibility has been
improved in recent years, we have also examined
online use.

We compared usability by assuming scenes
awakening from anesthesia. When awakening
from anesthesia, translated voice output is im-
portant.

Results of comparison of applications that can
be used in offline (airplane mode): O In Android
version, “ speech translation” is good because
voice is easily usable by choosing sentences with
one step. In the iPhone version,” Google Trans-
late” can be used to output translated voice.
However, 3 steps are needed; select a sentence,
use voice and return to sentences.

On-line application comparison: In the An-
droid version, “ voice translation” and “ Mi-
crosoft translation” can use voice in one step.
In the iPhone version, “ Microsoft translation”
can use voice in one step.

The automatic translation application is also
useful for postoperative rounds, rehabilitation
and nutrition management. In these cases, we
can use the application online. International hu-

goboooooooboooooooon

man exchange has become active, and automatic
translation is also progressing. It is expected
that the development and utilization of auto-
matic translation will continue in the future.

Key Words:

Foreigner, Anesthesia management, Automatic
translation, Machine translation, Smartphone,
Electric wave apparatus, Perioperative care,
Electromagnetic compatibility
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ABSTRACT

Creating a dynamic link library to use multiple
monitor devices for the paperChart

Tomohiko Saito

To use an external monitor device with pa-
perChart, we need to specify the module pro-
gram and serial port in the configuration file
(direnf.txt). N'V.exe reads direnf.txt at startup,
starts the necessary modules sequentially, and
each module waits on the specified serial port.
To use infrequently used monitor devices, it is
necessary to rewrite the configuration file and
restart NV.exe every time. We created a dy-
namic link library for switching a limited num-
ber of serial ports between multiple monitor

paperChart 0 0000000000000 0O000OO0O0O00OOOO0ODOOOOOO

devices, and incorporated it into PpcCtrl.dll,
which was presented at this Society, and im-
proved it for general use. We can use Masimo
Co., Ltd. Root+Sedline+03, Merit Medical
Co., Ltd. LiDCO, IMI Co., Ltd. TOF-cuff,
NIRO, Terumo Co., Ltd. TE-332/351/371, TE-
SS800N /830N /830T /835N /835T, and VINP.exe
(manual input program for vital data) with this
library.

Key wordO
paperChart, monitor devices, dynamic link li-
brary, serial port

Japan Organization of Occupational Health and
Safety: Okayama Rosai Hospital, Okayama,
702-8055
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ABSTRACT

Spiral laminar flow in vivo
Hirotoshi Yokoyama

Spiral laminar flow in vivo was reported in the
article of Clinical Science (1996)91,17-21. Flow

patterns were sampled 11 healthy male volun-
teers. Stable rotational flow was observed in all
subject. Spiral laminar flow in an aorta is di-
vided into 3 kinds in the branch part. I report
whether this strange phenomenon can reappear
by the theory of the non-linear elasticity of vas-
cular wall.

[method]

I set the non-linear elasticity to a vascular wall
and thereby take the premise that a non-linear
wave propagates. The numerical simulation de-
pended on a program by the C++ in personal
computer.

[result]

When look at the peripheral side from aortic
valves, the bloodstream performs the spiral ro-
tation of the clock direction. The following 3
kinds results were provided by numerical com-
putation. This result adapts to the article of
Clinical Science.

1) right leg clockwise rotation , left leg anti-
clockwise rotation,

2) right leg anti-clockwise rotation , left leg
clockwise rotation

3) right leg clockwise rotation , left leg clockwise
rotation

[discussion]

Artery produces fusiform geometric transfor-
mation by the pressure wave by the non-linear
wave and turns the fluid particle in the blood
vessel in a spiral by this spindle part turning in
a spiral. It is based on a principle of the small-
est action of Hamilton in the analysis dynamics
that the fluid particle in the blood vessel turns
in a spiral. The artery bloodstream greatly de-
pends on the geometric transformation of the
blood vessel cavity by the non-linear wave.
[conclusion)]

The theory by the non-linear wave has the
consistency of the article of Clinical Science.

Kanazawa medical center Department of anes-
thesia
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ABSTRACT

Development of Replication of upper airway
from CT image via airway shaped mold

Yoshinori Iwase, Shuuya Nishizawa
and Hiroshi Nagasaka

Replication of upper airway model for airway
management from DICOM CT image may be
hopeful. We attempted direct replication with
ITK-snap, Meshmixer and 3D printer. PLA fab-
ricated hard airway surface model was obtained.
However, lack of softness caused difficult han-
dling. Current objective was improving these
problems.

[Material and methods]

Open mouth plain CT DICOM images of
one of investigator’ s were loaded into ITK-
SNAP (www.itksnap.org) medical segmentation

software. Portion of air was segmented and
downloaded as STL file for 3D printing. STL
files were verified and corrected by Mesh-
mixer(Autodesk, USA). “ Air-mold” includ-
ing face to neck printed by Scoovo C170 3D
printer (Abee, Japan). Soft craft materials were
used follows; 1).Hitohada Gel (Exseal, Japan),
2).Gummy Cast (Nissin Resin, Japan, 3).Silicon
HTV2000 (Modeler’ s store, Japan) After de-
molding, tracheal intubation was attempted by
Airwayscope(HOYA-Pentax, Japan).

[Result]

Virtually intubation was succeeded in all mod-
els. Feasibility of laryngoscopy and intubation
were seemed to depend on softness of materials.

[Discussion and conclusion)]

Current method might be useful for individual
patient airway management from pre-anesthetic
CT images, especially in difficult airway suscep-
tible patients.

Department of Anesthesiology, Saitama Medi-
cal University Hospital Moroyama, Saitama 350-
0495, Japan

OoDbDO0O 350-0495

00 0oooopooooooooo 380000
049-276-1271 FAX 0 O 049-276-1271

Email iwase@saitama-med.ac.jp
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ABSTRACT

The estimation of a BIS level by machine
learning

Kazuko Hayashi

Using Python and scikit-learn, we conducted a
study of predicting BIS levels by machine learn-
ing technique from various electroencephalo-
graphic characteristics. The appropriate predic-
tion of BIS level was possible by the multilayer
perceptron neural network model, which consists
of two hidden layers with 10 nodes. In order to
acquire the more generalized model, the exami-
nation of model structure, and the adjustment of
increasing the number of the training datasets,
are necessary in future. ”Scikit-learn” was easily
available for a beginner to accomplish the ma-
chine learning technique.

Department of Anesthesiology, Kyoto Chubu
Medical Center, Nantan, Kyoto, Japan
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ABSTRACT

Continuous breathing sound visualization
monitoring and potential for assessment of
respiratory status in operating room

gobodooooboooooboooooooooobooooooooon

Michiyoshi Sanuki!, Nobuaki Shime?,
Shinichiro Ohshimo?, Takuma Sadamori?,

Yuji Shimizu®, Tsuyoshi Hasegawa®

The stethoscope is a simple and useful device
to detect possible abnormalities ranging from
the upper respiratory tract to lungs. However,
accuracy varies among stethoscopes and contin-
uous evaluation is not possible. To address these
limitations, in collaboration with Hiroshima
University, Pioneer Corporation, Tokyo Denki
University, and Nihon Kohden Corporation, as
well as with support from the AMED ” Develop-
ment of medical devices and systems for future
medical care” project (JP17he1602002h0201),
we have developed a novel monitoring system
that continuously visualizes breathing sounds.

With this system, in patients with airway ob-
struction, in addition to a sound similar to snor-
ing, respiratory sounds in the upper airway were
recognizable for a longer period of time, while
apnea time and irregularities in breathing could
also be detected. These monitoring findings
were considered to be comparable to visualiza-
tion by an anesthesiologist.

Our novel continuous breathing sound visual-
ization monitoring system provides objective in-
dicators to improve the safety of general anesthe-
sia and sedation by visualizing breathing sounds
for continuous evaluation.

1 Department of Anesthesiology and Critical
Care, Hiroshima University

2 Department of Emergency and Critical Care
Medicine, Graduate School of Biomedical Sci-
ences, Hiroshima University

8 Pioneer Corporation
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