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ABSTRACT

Perioperative glycemic control using an
artificial pancreas: current topics
and future perspectives

Kazuhiro Hanazaki!, Masaya Munekage!,
Hiroyuki Kitagawa!, Tomoaki Yatabe?,
Tsutomu Namikawa'

In 2000 at Baylor College of Medicine in
Houston, Prof. F. Charles Brunicardi told me,
“ You have to do artificial pancreas (AP) re-
search under the direction of Prof. Yukihiko
Nose.” Since that time, we have attempted
to promote AP research under the direction
of Prof. Noseé and Prof. Brunicardi. When-
ever we met with any difficulties, they strongly
supported and encouraged us. Owing to their
phenomenal support, we were recently able to
develop an improved current bed-side type AP,
the STG-55, which is more easily used and fea-
sible for many more surgical and emergency
patients than conventional AP, the STG-22.
Tight glycemic control (TGC) using an AP en-
ables us to achieve stable glycemic control not
only without hypoglycemia and hyperglycemia
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but also with less variation in the blood glu-
cose concentration from the targeted blood glu-
cose range. Perioperative use of an AP may
be an ideal method for perioperative TGC in
various surgical patients in order to reduce the
postoperative infectious complications related
to hyperglycemia and iatrogenic hypoglycemia
caused by conventional blood glucose control
with open-loop systems.

1. Department of Surgery, Kochi Medical

School, Kochi University
2. Department of Anesthesiology, Kochi Medi-
cal School, Kochi University
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1. NeuroSky Inc. ThinkGear//Features +
Technical Specifications. 2011

2. Hagihira S, Takashina M. Mori T. Mashimo
T, and Yoshiya I. Changes of electroen-
cephalographic bicoherence during isoflu-
rane anesthesia combined with epidural
anesthesia. Anesthesiology 2002;97:1409-15

3. http://www.seeedstudio.com/document/pdf
/TGAM O 20Datasheet.pdf
(2015/07/2700000O0O)

ABSTRACT

Can we use a cheap Brain Computer Interface
(BCI) device as an EEG monitor?
Hagihira S, Takashina M?), Uchida OV,
Mori T%, Fujino Y.

EEG monitors become popular, but it is not
always used. One reason would be the cost.

43

Recently, several cheap BCI (Brain Computer
Interface) devices can be available. BCI de-
vices acquire EEG signals, analyze them, and
translate them into commands to a computer.
Then we tested the performance of a BCI de-
vice; MindWave Mobile headest (MWM; Neu-
roSky, USA). It costs only about 10-20 thou-
sand yen. It can output 512 Hz sampled raw
EEG data. This device equips cold electrodes,
which meant that this device didn’ t require
disposable parts. Here we tested the perfor-
mance of this device by comparing that of BIS-
XP monitor. When no artifacts were con-
taminated, the quality of EEG obtained from
MWM was almost identical with that obtained
from BIS monitor. However, base-line drift
was smaller in EEG of MWM, as this device
cuts the signal below 3 Hz. And when the
artifacts of electro-surgical cautery were con-
taminated, EEG obtained from MWM was dis-
turbed, while BIS monitor was resistant to
those interference. The current study revealed
that this device had a good performance as an
EEG monitor. We hoped that some company
would adopt this device and build up a cheap
EEG monitor in the near future.

1) Department of Anesthesiology and Inten-
sive Care Medicine, Osaka University Gradu-
ate School of Medicine

2) Surgical Center, Osaka University Hospital
3) Department of Medical Informatics, Osaka
Prefectural Osaka General Medical Center
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1. Sharma V, Chamos C, Valencia O, et al.
The impact of internet and simulation-
based training on transoesophageal echocar-
diography learning in anaesthetic trainees:
a prospective randomised study. Anaesthe-
sia. 2013;68(6):621-7.

2. Bose RR, Matyal R, Warraich HJ, et al.
Utility of a transesophageal echocardio-
graphic simulator as a teaching tool. J Car-
diothorac Vasc Anesth. 2011;25(2):212-5.

3. Virtual Transesophageal Echocardiography
: http://pie.med.utoronto.ca/ TEE/

ABSTRACT

The production of software for learning of
TEE with 3DCG

Shun Maekawa', Kazuo Shindo!, Nobuhisa
Ohno?

Transesophageal echocardiography (TEE) is
an essential device in cardiac surgery and plays
a important role in also non-cardiac surgery.
Leaning of TEE is difficult because of com-
plexity of heart structure. We created a heart
model with three-dimensional computer graph-
ics(3DCG). This model makes it easy to un-
derstand about heart structure and positional
relationship between TEE probe and heart.
But this model cannot display a cross-section
view of heart and request users the knowledges
about 3DCG.We solved the problem by using
the special software [MikuMikuDance(MMD) -
Yu Higuchi | to make animation. This soft-
ware makes it easy to control, possible to dis-
play a cross-section view. By using this de-
vice, we were able to teach TEE very easily.
In addition, young doctor who does not know
the TEE, which has been seen in the back was
interested in TEE. In the future, we want to
brush up on this model further.

1) Department of anesthesiology in Hyogo Pre-
fectural Amagasaki Hospital

2) Department of cardiovascular surgery in
Hyogo Prefectural Amagasaki Hospital
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ABSTRACT

An application to the artery system of
Lagrange dynamics (Analysis dynamics) and
correspondence to an artery wall and the
artery lumen of a differentiable manifold and
the three-dimensional manifold

Hirotoshi 0 Yokoyama

I was able to transfer a motion of non-linear
lattice equation to the Lagrange dynamics. It
means an applicable thing for various coordi-
nate systems to transfer to the Lagrange dy-
namics. Because I can exclude binding force
to stick a non-linear lattice on the curved sur-
face from an exercise equation from this La-
grange equation, I can explain the legitimacy
of the motion of non-linear lattice equation on
the curved surface.

The left ventricle of the heart shrinks in a spi-
ral, and the heart does not expand and contract
perpendicularly lengthwise and repeats expan-
sion and contraction in spite of being torsion
in a spiral. 0 In doing so, as for the heart, an
aortic valve ring part in the center is estimated
when the heart produce very minute rotation
as an axis. As a result, it is decided whether
spiral torsion looks at the peripheral side from
an aortic valve, and it becomes the clock direc-
tion whether it is counterclockwise. It may be

said that the spiral rotation of the blood ves-
sel axis is a spiral rotatory factor of the fluid
particle. When this phenomenon pivots a glass
with the water, water of the inside is the same
as the phenomenon that begins to turn. It is
thought that the arterial system take the spiral
laminar flow with a few energy losses by the
viscous friction on this occasion.

The volume of the pressure zone does not
change in a process of the propagation. 0 Be-
cause it is saved exactly, in the case of pres-
sure wave propagation, as for the volume of
the pressure zone, it is thought that pressure
distribution is always distributed perpendicu-
larly for a blood vessel axis. By tubular neigh-
borhood theorem, I can calculate the luminal
volume from the area that is perpendicular to
the axis and the product with the movement
distance (axial length) of the center of gravity.

The foliation structure is geometry to fill up
the three-dimensional manifold inside, and it is
thought that the foliation structure to consti-
tute the three-dimensional of manifolds which
is the vector field which does not have a sin-
gular point is tied to the study of the trace of
the fluid particle. 0 The motion of fluid parti-
cle on a differentiate curve is calculated by the
extension exercise of vascular wall and spiral
rotation.

Key word: Hemodynamics, Spiral laminar
flow, Tubular neighborhood theorem, 3D man-
ifold, Cardiovascular system, Arterial System
a
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ABSTRACT

Approximation of ventricular-arterial coupling
(Ees/Ea) with mean arterial pressure (Pm) ,
diastolic arterial pressure (Pd) ,
pre-ejection period (PEP) , and ejection time
(ET) |
and clinical application.

Akiko Takaku'), Yurie Obata?,
Toshihiko Hamada®), Shunsuke Mikami®),
Seiichi Kamisawa? | Yusuke Sagami® |
Yoshikazu Yasuda? , Ko Takakura®,
Kenji Shigemi®

[Purpose]

The value of left ventricular-arterial coupling
(Ees/Ea) quantitatively expresses hidden prop-
erties of hemodynamics that cannot be ascer-
tained with arterial pressure alone. Ees/Ea

was reported to be obtained non-invasively us-
ing 4 parameters: end-systolic arterial pres-
sure (Pes), diastolic arterial pressure (Pd), pre-
ejection period (PEP), and ejection time (ET).
Pes could be replaced with mean arterial pres-
sure (Pm), since Pm is considered to express
left ventricular afterload and has not been mea-
sured generally.

[Method]

One hundred and one cases who underwent
vascular screening between 2006 and 2011 at
the examination department of our hospital
were analyzed. The values of Pm, Pd, PEP and
ET are measured with a vascular screening sys-
tem, and Pes was determined the ratio of wave
height of the arterial pressure wave. We calcu-
lated Ees/Ea with present method in 3241 cases
and examined the correlations between Ees/Ea
and 3 parameters: chronological age, vascular
age, and cardio vascular index (CAVI).
[Results]

Estimated Ees/Ea (X3) with Pm, Pd, PEP,
and ET was compared with the calculated
Ees/Ea (X1) with Pes, Pd, PEP, and ET. Con-
ventional method allowed only 58 cases (57
0) in 101 cases to obtain solutions, whereas
present method allowed 93 cases (92 O ). The
correlation between these two values in 58 cases
which obtained solutions in both methods was
as follows: X; = 0.700 X, O 0.22 (r = 0.91).
Then we determined the approximated Ees/Ea
by substituting Ees/Ea with Pm for X5 in the
correlation equation. There were no significant
correlation between Ees/Ea and 3 parameters,
whereas mean and standard error of Ees/Ea has
a tendency to be constant at all the chronologi-
cal ages, and to be decreasing with the increas-
ing of vascular ages and increasing of CAVI. O
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3) Department of Clinical and Laboratory Sci-
ence
4) Department of Applied Statistics and Math-
ematics
5) Department of Anesthesiology and Reanima-
tology
Faculty of Medical Sciences, University of
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1. Anonymous: A case report from the anes-
thesia incident reporting system; Case 2012-
9: Garbage in .... ASA newsletter 76(9):42-
43, 2012

ABSTRACT

Improvement implementations for paper-
Chart automated anesthesia recording system.

Two years stable operation with more than
8000 cases of paperChart, we hoped to add new
functions for daily usage. We attempt to im-
plement new functions.
New function 1: Automated transmission of
syringe pump data to PC with wireless trans-
mission was implemented by following solution.
The Bluetooth RS-232C converters (Ratoc sys-
tem: Japan, Inter,,,,) were attached to syringe
pump (Terumo, Japan). After Bluetooth pair-
ing with host computer, the pump working sta-
tus was acquired without cable by TP.EXE.
New function 2: Verification and authentifi-
cation of schedule file and wrist ID band, then
commencement of anesthesia record automati-
cally, was implemented by following solutions.
A software was developed under visual basic
with following procedure. 1. patient ID was
read by barcode reader, 2. patient ID was
retrieved in schedule host computer, 3. con-
firmation and approval by anesthesiologist, 4.
schedule file in the local computer automati-
cally replaced, 5. paperChart starts automati-
cally with monitoring record using “ AppActi-
vate” and “ Sendkey” commands.. Results:
New functions were confirmed to work.
Discussion:

paperChart is an high performance, quite
stable automated anesthesia recording system
which was developed by Dr.M.Echikawa who
passed away in 2011. Current system works
under Microsoft Windows (xp, 7) system, how-
ever, source code level improvement is almost
unable because of situation. Current imple-
mentation enabled functions without affect core
(kernel) paperChart system.
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ABSTRACT

Are there solutions of technology in OR
schedule administration? Incorporation with
time-line concept

Safe, efficient and smooth OR administration
is always desired, however, it is always difficult
in busy major hospital. Do we have standard-
ized solutions of technology in OR schedule ad-
ministration? To solve this question, we need
to recognize latest situation of all ORs.
Method

A software displaying Time-lined each OR
situation was produced under visual basic.
Text base data containing latest OR situation
was generated by local paperchart automated
anesthesia recording system. All data trans-
mitted central sever simultaneously.

Automatic screen capturing free software

“ WinShot” by Woody-Bell records sequential

jpeg file every 1 minutes. One day is equal to
1440 minutes, so 1440 frames picture encoded
into 48 seconds mpeg video file using sequential
picture loader (TMPGEnc, Pegasys, Japan).
Result

Mpeg animated video files were good for re-
viewing situation of the daily ORs usage.
Discussion

Current method enabled to recognize various
situations with compressed time concept. Pre-
cise perspective of one day may not be easy.
Current concept seems to require the each ad-
ministrators continuous interests and experi-
enced training.
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ABSTRACT

Making anesthesia-chart PDFViewer that
carried out ODBC cooperation with
JSA-PIMS by using the development

framework Apple Core Data

Teiji Sawa, Satoru Hashimoto

Core Data introduced after Apple Mac OS
X10.4 Tiger is the model view controller (MVC)
architecture in Cocoa programming which is
the OS X program development environment
using Objective C. The modeling of data, the

automation of a user interface, the abstraction
of a lower storage layer, etc. are highly at-
tained in Core Data. Without performing pro-
gram coding lots, by using Xcode that is an in-
tegrated development environment, it is easily
possible to create the application software with
3 pane-user interfaces, like Apple i Tunes and
Mail. In this report, we summarize the out-
lines of the concept of Core Data programming
and programming of OBDC with JSA-PIMS.

Department of Anesthesiology & Critical Care,
Kyoto Prefectural University of Medicine
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ABSTRACT

Simulation of the needle hole sizes changing
bevel orientation and piercing axis using the
paper model
Toshimitsu Nogami, Kanemitsu Higashi*

Post Dural Puncture Headache (PDPH), vial
top coring and iatrogenic spinal epidermoid
cyst are medical concern. Incidence of these
problems decrease as the size of the hole af-
ter puncture becomes smaller. We measured
needle pore size after puncturing paper using a
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18G Lancet needle and changing the axis an-
gle and bevel surface direction. Paper printed
both sides with black is punctured by a 18G
Lancet needle. The needle bevel direction is
either bevel side up or down. Puncture angle
changed from 10 degrees to perpendicular to
the paper.

With bevel direction up, transmitted light
from the needle hole was increased when the
puncture was applied from 10 to 60 degrees and
showed some decrease from 70 to 90 degrees.

With bevel direction down, needle could not
penetrate paper at 10 and 20 degrees. Trans-
mitted light from the needle hole was increased
when the puncture was applied from 30 to 90
degrees.

A needle tip bevel direction down of a low an-

99

gle on insertion created the best result. Since
the conventional approach for needle puncture
is bevel up, it is recommended to adapt the
needle puncture method with bevel down at a
shallow angle in order to reduce coring.

Key Words:

Post Dural Puncture Headache (PDPH), vial
top coring, needle bevel direction, coring, ia-
trogenic spinal epidermoid cyst

Division of Anesthesia, Naruo Orthopedic Hos-

pital,
12-2} Okada-machi, Chuo-ku, Kumamoto,
862-0958

*Kumamoto Masutka Clinic,
1st F Sanse-ru, Kengunhigashi 1-3-1 Nuya-
mazu, Higashi-ku, Kumamoto, 861-2102
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ABSTRACT

Penetration force of venipuncture needle
(bevel facing up VS down.)

Maki Takahashi, Keiichiro Saito and
Toshiyasu Suzuki

This article describes a comparison of needle
penetration force measured with a self-made
device by inserting a venipuncture needle ei-
ther with the bevel facing up or down. Results
showed that the penetration force was signif-
icantly greater when the needle was inserted
with the bevel facing down compared with the
bevel facing up at an insertion angle of either
45 or 30 degrees. Therefore, an indwelling in-
travenous needle should be inserted with the
bevel facing up, as per normal practice.

Key words: Venipuncture needle, Penetration
force, Bevel facing

Department of Anesthesiology School of
Medicine, Tokai University
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