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ABSTRACT

Usefulness of NIR Laser Spectrophotometry in
Rat Hypoxic and Ischemic Models

Koji Waranase*, Hiroko Mori*, Motoo Aokr*,
Toshiyuki Arar* and Kenjiro Mori*

Using a near infrared (NIR) spectrophotometry, we
observed the changes in oxyhemoglobin (oxy-Hb) ,
deoxy-Hb and total-Hb during hypoxic and ischemic chal-
lenges in rats.

Hypoxic challenges were performed on mechanically
ventilated rats. The inspired 100% oxygen was substituted
for 100% nitrous oxide for 1min, During hypoxia, a rapid
decrease in oxy-Hb and increase in deoxy-Hb were ob-
served within 30sec.

They returned to the control levels as soon as 100%
oxygen was administered again. Ischemic models were
made by the embolization of internal carotid artery with a
mixture of blood and contrast media. The oxy-Hb in-
creased and deoxy-Hb decreased temporary during the
injection of the mixture. However, after the injection, they
moved to opposite directions resulting in the persistent
decrease in oxy-Hb and increase in deoxy-Hb.

These findings suggest that the NIR spectrophotom-
etry is useful for the rapid detection of the changes in oxy-
genation status due to hypoxia and ischemia.

Key words : NIR laser spectrophotometry, Hb, Hypoxia,
ischemia

*Department of Anesthesia, Kyoto University Hospital,
Kyoto 606
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ABSTRACT

Continuous Measurement of SVR with CCOM and
Lotus1-2-3, DatalLogger

Maho Imoro*, Teiji Sawa*, Masami Ocawa*
and Yoshifumi TanAkA*

We measured cardiac output and bloodpressure con-
tinuously and calcurated SVR. Useing Lotus1-2-3 and 1-2-
3Detalogger, an addin software, it was easy to
connectand put detas from CCOM and Life Scope12. The
test mode of 1-2-3 Detal.oggerwas very useful to
comunicate betweena conputer and monitors.

Key words : Lotus 1-2-3, 1-2-3DataLogger, CCOM, SVR

*Department of Anesthesiology, Kyoto Prefectural
Univercity of Medicine, Kyoto602
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ABSTRACT

Intra-operative EEG Monitoring with a Lap-top
Personal Computer

Hidekazu Karou*, Yoshio Kineruchi*,



Mamoru Takicucnr*, Yonosuke YAMASAKI*
and Michio Yamamoro*

We attempted to construct a simple, light-weight, in-
expensive outfit to utilize processed EEG for an important
intraoperative brain-monitoring with the use of a lap-top
personal computer (PC-9801INC, NEC) interfaced with
an external I/0 box (NOTE-PAC H-2A, CONTEC) . The
latter consists of an A/D Converter (ANALOG PRO 1I,
CANOPUS) and a digital signal processor (FLASH 16,
CANOPUS) . EEG signals from the amplifier

(MEG2100, NIHON KOHDEN) are processed and dis-
played as DSA (densitymodulated spectral array) with a
sampling interval of 10 msec. for an epoch of 5.12sec, the
power is represented in 8 colors. In addition, two spectra
are compared and Student's t-test are carried out simulta-
neously and t values are displayed as DTA (Density-

J=bT o RIDNRIT Y E 0 — & H RN Y L4 ae=2 ) vy

modulated t's array) in 12colors.

Though the device proved to be capable of process-
ing and calculating fast enough to be used on real time
basis for either job, simultaneous display of both DSA and
DTA required a separate feeding of processed data stored
in a memory device in advance. In actual field work in the
0.R,, cautions against electrical hazards should be exer-
cised to avoid harm to the patient (leakage current) and
to the computer (runaway accident from electrocautery
etc) .

Key words : EEG, Intra-operative monitoring, Personal
computer, DSA, DTA

*Department of Anesthesiology, Tokai University School
of Medicine, Isehara 259-11
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ABSTRACT

Respiratory Monitoring of Non-intubated Patients
via Nasal Cannula during Operation

Takashi Narsuyama*, Miho Nakacawa*
and Yoshifumi TANAKA*

Comparison between end-tidal Pco, sampled via na-
sal cannula and arterial Pco, was made on 8 fit awake pa-
tients during non-abdominal operations. Also, inspiratory
oxygen concentration was calculated with alveolar ventila-
tion equation from end-tidal Po, and Pco, sampled via na-
sal cannula during oxygen administration on 9 healthy vol-
unteers. The result of linear regression was

End-tidal Pco,= 0.42x arterial Pco,+ 21.3 (mmHg)

‘The correlatoin of end-tidal Pco, and arterial Pco, was
significant (r=0.61, P<0.001) , The calculated
inspriatory oxygen concentrations showed linear increase
as nasally administrated oxygenflow was increased, and
when nasal oxygen flow was 3//min, inspiratory oxygen
concentration reached to 40%. No saturation of inspiratory
oxygen concentration was observed during increase of
oxygen administration from Oto 3//min.

Key words : Carbon dioxide, Capnography, Fio,, Monitor-
ing, Non-intubated patient

*Department of Anesthesia, Ayabe Municipal Hospital,
Kyoto 623

**Department of Anesthesia, Kyoto Prefectural Univer-
sity of Medicine, Kyoto 602
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ABSTRACT
Possibility of the Holter Pulse Oximeter

Teiji Sawa*, Sinji Nozucni* *, Masami Ocawa*,
Maho Imoro* and Yoshifumi Tanaka*

If the change of oxgen saturation of the arterial blood
in activities of daily living can be recorded continuously
and non-invasively the same as Holter ECG can do, it is

convenient to evaluate the degree of hypoxic stage in the
patients with cyanotic congenital heart disease, chronic
respiratory failure, etc. We examined what respect was
problem in the countinuous percutaneous measurement
of the arterial oxygen saturation in the daily life using a
portable battery powered pulse oximeter (Minolta
PUSOX-5) , The pulse oximeler occasionally indicated
an inaccur value probably due to the body movement. To
ascertain the influence of the body movement, it was use-
ful to simultaneously record not only the pulse rate from
the pulse oximeter but also the heart rate from the ECG.

Key words : Portable pulse oximeter, Holter ECG, Daily
living

*Department of Anesthesiology, Kyoto Prefectural Uni-
versity of Medicine, Kyoto, 602
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ABSTRACT
Automated Detection of Venous Air Embolism by
Digital Processing of The Transesophageal

Echocardiography Image

Osamu Ucnipa*, Yoshihiko Onnisur*
and Masakazu Kuro*

Transesophageal echocardiography (TEE) is the
most sensitive monitor to detect venous air embolism dur-
ing neuro-surgical procedures in the sitting position.
Though TEE provides a direct visual representation of the
intra-cardiac air, its subjective nature requires continuous
human observation. We developed a computer-based sys-
tem that detects venous air embolism by digital image pro-
cessing. The TEE images are sampled into 512x 512 pix-
els, 8bits per pixel, on a PC-9801 personal computer and a
process window is defined over the right atrial view. The
individual pixels in the window are converted into binaries

(black and white image) at the preselected threshold.
The system computes the ratio of the white (1 in binary)
pixel counts to the total number of pixels in the window at
every heart beat. Since air bubbles reflect brighter echoes
compared to the background, the ratio increases when air
enters the heart. The system has demonstrated sufficient
sensitivity for clinical usage.

Key words : Digital image processing, Echocardio-
graphy, Venous air embolism, Sitting position

*Department of Anesthesiology, National Cardiovascular
Center, Suita 565
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ABSTRACT

Improved Fidelity of Pulmonary Pressure
Wave Form

Toshiyasu Suzuki*, Yoshio KiNerucHI*,
y:

Kazuhide Takeyama*, Mamoru TaxkiGucHI*,
Yonosuke Yamasaxi* and Michio Yamamoro*

We examined the effect of deaeration of the priming
fluid (Hartmann's solution) of the pulmonary artery
catheter on frequency response and wave forms of the
catheter-manometer system in clinical situations.

1) Routine priming (Hartmann's solution off the
shelf, flushing the system in the usual manner) Marked
oscillations are superimposed so heavily that wave form is
difficult to discern and the amplitude read-out on the dis-
play was not reliable. On frequency analysis, components
in 5-7 Hz range were increased. When the damping divice
was interposed, the amplitude became more reasonable
but time-delay became apparent.

2) Priming with deaerated solution (heated upto
40degrees Celcius and then cooled to ambient tempera-
ture, flushing the system slowly and repeatedly) Reso-
nance was eliminated, wave forms much improved. Fre-
quency analysis showed the normal pattern. A tendency to
overdamping was observed when damping device was in-
terposed.

Key words : Wave form, Pulmonary artery catheter

*Department of Anesthesiology, School of Medicine,
Tokai University, Isehara 259-11
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ABSTRACT

Real Time Telephonic Transmission of Monitoring
Data of a Prehospital Patient Using a Portable
Telephone, a Note PC (PC980INS/E) and

a Patient Monitor (Propaq 102)



Katsuhiko Avukawa*, Akinori Zarrsu*, Keiji AiBArRA*,
Morio Kume* and Kosei Suisa* *

It takes on average 7minutes for the ambulance to ar-
rive at a patient place and Sminutes to carry to a near hos-
pital in Fukuoka city. We want to get prehospital informa-
tion of vital signs of the patient such as ECG, plethysmo-
graph, SpQOg, pulse rate, blood pressures, etc. in real time,
if the patient is serious.

We have developed a prototype of new telephonic pa-
tient monitor system from the high grade ambulance to
our hospital. The system is composed of a portable tele-
phone, a NTT modem, a notebook personal computer

(NEC PC9801INS/E) , and a portable patient monitor

FHRBEURBRIRE DA 2 A VRIS Y A T ADORT

(Propaq 102, Protocol) in the ambulance, and of a NTT
modem and a personal computer (PC9801DA, NEC) in
our hospital. If the telephone line is switched over to the
telephone, we can talk with the ambulance.

The telephonic patient monitoring system is very use-
ful in our acute medicine.

Key words : Ambulance, Telephonic transmission, ECG,
Plethysmograph, SpO:

*Intensive Care and Emergency Service, Kyushu Univer-
sity Hospital, Fukuoka 812
**NEC San-ei Instruments, Itd., Tokyo 113
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ABSTRACT

Software Making for Judgement of the Autonomic
Nerve Balance Control Ability Using Fluctuation of
R-R Interval Variations of ECG and its Clinical
Application.

Yukio Goro*, Masahiro YanaciMoTO *
and Kazuo Nakajma*

Since several years, we have studied on the computer
analysis system of the fluctuation of the R-R interval varia-
tions of ECG. We made the function of these software de-
veloped and succeeded in the version-up of the software to
be able to show on the CRT and in the print-out the
culculation-score about the balance-control ability of auto-
nomic nerve function, which were obtained from the data
of the differance between the average of R-R interval (R-
Rm) in supine and standing challenge.Otherwise we ob-
tained the middle point between the sympathetic and para-
sympathetic, that is about 800 m sec.of the each mean val-
ues of the R-R interval variations from the data of 40 young
persons (25.5 year old average) .Therefore if a result is
little than 800 m sec., it seems to be sympathetic domi-
nant, and if a result is large than 800 m sec, it seems to be
parasympathetic dominant. Moreover, we are able to
know the multi-characteristics by other many-sided analy-
sis from our instrument.

Key words : Autonomic nerve balance control ability, Au-
tonomic nerve dominancy, Fast Fourier Transform
(FFT), Trendograph of R-R interval variations

*Department of Anesthesiology & Reanimatology, Fukui
Medical School, Fuxku1 910-11
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ABSTRACT
Pharmacokinetics of Indocyanine Green and

Determination of Plasma Volume Using
Two-compartment Kinetic Model.

Miho Nakacawa*, Yoshifumi TANAKA*,
Kazuko Fuyrra* and Michihiko Fukur*

We measured plasma indocyanine green (ICG)

concentration every 1 sec using ICG clearance meter

(RK-1000, SUMITOMO ELECTRIC, Osaka) in 11
healthy volunteers. The pharmacokinetics of ICG was ana-
lyzed using non-linear least square two-compartment ki-
netic model, which consisted of plasma space, interstitial
fluid space (ISF) and excretion of ICG from
hepatobiliary system. The mean value of measured
plasma volume was 42.2+4.2ml/kg, which was about 9%
smaller than the value predicted from normogram. The
hepatic ICG elimination clearance was 204.21+43.0ml/
min, The determination of ISF volume was difficult to ana-
lyze due to very small diffusion constants for ICG transfer
between plasma and ISF. Plasma volume and hepatic ICG
elimination clearance were successfully determined by
this model.

Key words . Indocyanine green, Simulation, Pharmacoki-
netics, Plasma volume

*Department of Anesthesiology, Kyoto Prefectural Uni-
versity of Medicine, Kyoto 602
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ABSTRACT

An Analysis of COz2 Elimination Curves During
Artificial Vectilation.

Genro Ocur*

We have developed some indices to evaluate phase Il
slopes in CO:z elimination curves. The indices were ap-
plied to 12 mechanically ventilate patients for determining
their stability under various respirator settings. Fco,-sl

[30-90] and Vco,-sl [30-90] expressed the mean in-
cline of phase Il slope in F¢g,-volume curves and Vo ,-
volume curves, respectively. Fcp,-SR and V¢p,-SR ex-
pressed the ratio of the slopes in the first and second
halves the phase Il portion in both curves. Fco,-sl [30-
90] and Vo, [3090] correlated with ETco,, Vo/Vrand
the volume of CO2 expired, but Fco2-SRand Vo ,-SR were
independent of these parameters. Vco,-SR did not show
any significant changes under various respirator settings
except for application of PEEP. We concluded that Vo ,-
SR was the most useful indice for evaluating the phase Il
slope in CO2 elimination curves.

Keywords : CO2 elimination curve, Artificcial ventilation

*Emergency Clinic, Ehime University School of Medi-

cine,
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ABSTRACT

Continual Measurement of The Spectral Variation
of HR and Monitoring the Autonomic Function

Koji Morma*, Takehiko Ikepa* *,
Matsuyuki Dor* * and Kazuyuki Ikepa* *

Autonomic nervous system is deeply related to the
control mechanism of the hemodynamic systems such as
HR and BP in the patients. Activity of the autonomic func-
tion can be evaluated by integrating action potential trans-
ferring through the autonomic nervous directly, or alter-
natively, by measuring the spectral variation of the HR.

BEREOIABD ) 7L &2 4 AU & 7 O JE R

We developed real-time spectral analyzer of the HR varia-
tion which monitors the autonomic function of the

patient who is anesthetized. Frequency spectrum
from 0 to 0.5Hz of HR in the resolution of 0.004Hz can be
shown continually as of every 4 seconds. This personal
computer based spectral analyzer of variation of HR could
be utilized in the assessment of autonomic functions when
the patients are anesthetized.

Key words : Autonomi nerveous system, Heart rata varia-
tion

*Surgical Center, Hospital of Hamamatsu University,
Hamamatsu 431-31
**Department of Anesthesiology and Intensive Care
Medicine, Hamamatsu University School of Medicine,
Hamamatsu 431-31
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ABSTRACT

Changes in End-Tidal CO2 (PETCO2) in
hypovolemic model of rabbits

Naohide Sumiyosnr*, Goro Sano*,
Mumekazu Ovya*, Hitoshi Tacucni*
and Masahiko Mima*

Twenty rabitts were anesthetized with pentobarbital
(20mg/kg, i.v.) supplemented by pancuronium bro-
mide. Ventilation was mechanically controlled with a vol-
ume limited and time cycled mode using a Servo 900 B
ventilator. After steady anesthesia condition was obtained,
50 ml of the blood was withdrawn from the femoral artery
with asyringe at a rate of 5ml/min. After the procedure,
the blood was returned to thevessel at the same rate of
infusion.

PETco, was continuously monitored throughout the
both procedure. PET¢q, decreased significantly due to
withdrawing of the blood, closely relating to changes in
mean arterial pressure (MAP, p<0.01) , and repro-
duced the previous level when blood volume wasrestored.
It is considerd that PETc, reflect pulmonary blood flow if
ventilatory condition is maintained constantly.

Key words : End-tidal COz, Hypovolemic model, Constant
volume ventilation

*Department of Anesthesiology, Kansai Medical Univer-
sity, Osaka 570
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ABSTRACT

Reconstruction of Blood Pressure Waves by
Inverse Fast Fourier Transform Method

Tomohiko Sarro*, Yoshio Oura*,
Masahisa Hiraxawa*

‘There are many reports about fast Fourier transform
(FFT) analysis of blood pressure waves. But inverse
Fourier transform method (the inverted function of FFT
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method, iFFT) is seldom used in the medical field. gated the effective range of the power spectrum and phase
We obtained the power spectrum and the phase infor- information for the adequate reconstruction of the wave
mation by FFT method of the blood pressure waves. Then, form.
we reconstructed the wave by iFFT method from the
power spectrum and the phase information, and compared Key words : FFT, Inverse FFT, Blood pressure wave
the reconstructed wave with the original wave.
For the reconstruction, we have used the selected *Department of Anesthesiology and Resuscitology,
range of the power spectrum and the phase information, Okayama University Medical School, Okayama 700

(e.g., up to 6th or 16th harmonics data) , and investi-
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ABSTRACT

Estimation of Ventilatory Changes in Arterial

TINREWFIRMEZE W D 7 — ) EHTIC & 5 BAL

Blood Pressure using Fourier Analysis
—In relation to Central Venous Pressure—

Hirotoshi Yoxkovama*, Akiko GANZUKA*,
Shinjirou Kisuizucn* and Shougo Kuze* *

Exaggerated ventilatory changes in arterial blood
pressure can indicate hypovolemia. We studied the rela-
tion between central venous pressure and ventilatory
changes in arterial pressure waveforms.

4 patients undergoing abdominal aorta bypass sur-
gery were studied. ECG, a percutaneos radial artery
cannula, and a CVP catheter were used for monitoring
each patient. Arterial pressure waveforms were converted
digital data using analog-to-digital converter. Data acquisi-
tion, storage, and analysis were done using a microcom-
puter and BASIC compiler. We measured ventilatory
changes in blood pressure by Fourier analysis. For analy-
sis of the data, ventilation rate is fixed at 12/min during
anesthesia.

From the results, we found that CVP is linearly re-
lated to ventilatory changes in blood pressure. We may be
able to estimate circulating blood volume by ventilatory
changes in arterial blood pressure.

Key words : Arterial pressure waveforms, Fourier analy-
sis, Central venous pressure, Ventilation, Circulating
blood volume

* Department of Anesthesia, Kanazawa National Hospital,
Kanazawa 920
**Department of Anesthesiology and Intensive Care
Medicine, Kanazawa University School of Medicine,
Kanazawa 920
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ABSTRACT

The Relationship Between TOF Fade and Tetanic
Fade in the Monitoring of Neuromuscular
Blockade

Naosuke Sucar* and Choku Yajima*

Tetanic fade and TOF fade were compared with the
same degree of recoveryof T1 or single twitch after con-
tinuous infusion of vecuronium when reversal was at-
tempted at 10% of single twitch or T1 of TOF. The mode
ofrecovery after adminisration of neositgmine was evalu-
ated, in the first group by use of single twitch and tetanic
contraction, and in the second group by use of a
Relaxograph.Single twitch (every 12 sec) or tetanic con-

traction (50Hz for 1 sec, every 12 sec) of adductor
pollicis muscle ofeach hand were obtained in the 1st
group. In the 2nd group, a Relaxographwas used for the
measurement. At the end of surgery, reversal was at-
tempted at 10% of the control of the single twitch or T1. At
this point fade disappeared on tetanic contraction, but the
peak tetanic height was 50.9% of the control.However, in
patients with Relaxograph, at 75% recovery of T1, TOF
fade was still observed. The results of of the study suggest
that tetanic fade and TOF fade each reflect different as-
pects of the neuromuscular blockade compared with the
TOF fade at least during the recovery from the neuromus-
cular blockade.

* Department of Anesthesiology, University of Tokyo
Faculty of Medicine, Tokyo 113
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ABSTRACT

A Simple Program for Evaluation of Frequency
Response of Digital Filter.

Koji Morrra*, Takehiko Ikepa* *, Matsuyuki Dor* *
and Kazuyuki [kepa* *

It has become more frequent in use that the digital
filter than analog one in the area of signal processing. One
of major reason is that the digital numerical processing is
usually used after having the digitization of analog sources
in the processing streams from signal input to output.
However frequency response in gain and phase of digital
filter may be unknown, or it may differ from that of one
expects theoretically. Repeated trials where design of the
filter is modified and its characteristic is tested should be
essential to achieve optimization of the filter characteris-
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tics. Our made simple program can help one who has tried
those procedures. Using the Fast Fourie Transformation
of the input and the output signal of the filter, transfer
function is determined in the frequency domain. Fre-
quency response of gain and phase are displayed in CRT
for testing its performance is satisfactory as expected.

Key words . Digital filter, Fequency response

*Surgical Center, Hospital of Hamamatsu University,
Hamamatsu 431-31
**Department of Anesthesiology and Intensive Care
Medicine, Hamamatsu University School of Medicine,
Hamamatsu 431-31
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ABSTRACT

A Search System of Case Reports and an
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Anticipation of Anesthetic Hazards
Takero Fukurome*

Anesthetic hazards were collected and their back-
grounds including anesthetic method, diagnosis, anesthe-
siologist, surgery, age of patient, preoperative complica-
tions and body position during anesthesia (seven
parameters) were analysed. The seven parameters were
thought to be well correlated with each hazard, hence a
possibility of anticipation of anesthetic hazards using the
parameters was suggested and a computer program for an

EIEEGI 4 & R U 2= T0HE RURRE 7 4

anticipation of the hazards was made and tested. Key
words related to anesthetic hazards were provided by a
computer according to the seven parameters of a sched-
uled anesthesia and were used to search the case reports
of anesthetic hazards. The case reports searched by this
method were thought to be helpful to protect the patient
against the hazards during anesthesia.

Key words : Anesthetic hazards, Education, Case report

*Division of Anesthesia, Kyushukoseinenkin Hospital,
Kitakyushu 806
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ABSTRACT

An Electronic Manual of Anesthesia on a Local
Area Network

Megumi Ikepa*, Akitoshi Onara*,
Masaki Takasuina* *, Satoshi Hacira*,
Takahiko Mori*, Takuya Ikepa* *
and Ikuto Yostiva*

A hypertext software for bedside training of anesthe-
sia, the LX, has been revised. The new software, which
runs on anexperimental local area network in a surgical
center, givesinformation from an anesthesia manual. The
manual was originallywritten by junior residents and ed-
ited by staff anesthesiologistsat the Department of Anes-
thesiology. Osaka University Hospital.Being revised ev-
ery month at a meeting of the residents, it hasbeen stored

as a collection of MS-DOS text files on a hard diskattached
to one of the computers on the network. The
softwareopens and displays an appropriate file by the key-
word pointedwitt a mouse or cursor keys.

Simultaneous use of the electronic manual on the
networkenvironment in and around operating rooms
would contribute toeffective training of anesthesia resi-
dents and students.

Key words : Network, Hypertext, Clinical training,
Electronicmanual

* Department of Anesthesiology, Osaka University Medi-
cal Schooland Osaka University Hospital Surgical Center,
Osaka 553
** Department of Anesthesiology, Osaka University Medi-
cal Schooland Osaka University Hospital Surgical Center,
Osaka 553
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ABSTRACT

Multimedia in Anesthesia, its Availability and
Possibility, using a Macintosh & QuickTime

MBI BT B2 L F A 7 4 7 OF AL WSO R (2 )

Katsuyuki Karavama*, Takehiko Isnikawa*,
Norihiko Sakuraya*, Mikio Onuno* *
and Osamu Kemmorsu* * *

Multimedia has been widely accepted as a new way of
data transmission in the various fields.

Last year, we reported a simple & cost effective multi-
media system using a personal computer & analogue VTR
for the epidural block simulation.

But an advancing technology has made the digitaliza-
tion of VTR data easy. Apple Computer made a QuickTime
as a standard for the digital recording technology.

We introduced this technology and made a simula-
tion soft-ware of a bronchial fiber scopy. This system uses
a personal computer (Macintosh Ilcx) , video-capture
board (VideoSpigot ; SuperMac Inc.) and VTR, For the
operational soft-ware, we used the HyperCard 2.0J and the
XCMD (QTMovie ; Claris Inc.) .

Through this soft-ware, you can experience the real
view of the bronchial fiber scope interactively and get an
accurate knowledge about the broncheal anatomy.

This system will accelerate the wide spread of a multi-
media in the anesthesia field.

Key words : Multimedia, VTR, Simulation, QuickTime,
Medical education, Computer, Personal computer

*Department of Anesthesia & Intensive Care, Teine
Keijinkai Hospital, Sapporo 006

**Department of Anesthesia, Iwamizawa Rosai Hospital,
Iwamizawa 068

***Department of Anesthesiology, Hokkaido University
School of Medicine, Sapporo 060
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ABSTRACT

Pharmacokinetic Analysis Using an Analog
Circuit Simulator

Koichi Tsuzaki* and Yasuhiko Aovyama*

The pharmacokinetics of intravenous anesthesia is
known to follow the theory derived from the multi-com-
partment model based on a linear first-order process of
distribution and clearance. According to this theory, given
the initial conditions, plasma concentration profile can be
obtained by solving the linear first-order differential equa-
tions, but requires complex mathematics and not practical
for clinical situations. To avoid this complexity, we applied
an analog circuit simulator (MICRO-CAP IIITM) on a
personal computer to predict plasma drug concentrations
following intravenous infusion. Electrical analog of the
multi-compartment model can be constructed by combin-
ing a pair of resistance and capacitance representing a cer-
tain body compartment. In this circuit, the values of each
resistance and capacitance are determined from
phramacokinetic parameters and a current pulse is used
to replace a dose of drug. The transient response analysis
of the circtuit, thus, yields the result equivalent to the con-
centration time curve.

Key words : Drug concentration, Intravenous infusion,
Pharmacokinetics

* Department of Anesthesia
Saiseikai Yokohama-shi Nambu Hospital, Yokohama 230
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EFMIIEIZ/RT & D12, blood poolh b
brain, liver, muscle, fat, VRG (vessel rich
group) , VPG (vessel poor group) 2353 3 6
Mo a7 4 —45H (CR) % AFNCEIE L 7-[0]
wThs' 2, KiHliveroy + v MEHITEB
LTHhb, R1IST VT VY LEBOMATR T,
ZhEDMIEF A XY 4 — O} - L5 BLtR
K EMBAR B LU BOMTR?» 6 ET 5.
R & 2 T IEPUEIL 7 A XV & — L O IT B IREL
ENLEH B2, blood pool (arterial) 2% 5 X h

ri r3 r4 rS ré
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VY
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®

Tissue Volume A Flow Capacity TimeConstant Resistor

(L) (ml./min.) (microfarads) (min.) (Mohms)
Brain 1.3 1.4 700 1.82 2.6 1.42
Liver 1.5 1.9 1500 2.85 1.9 2.85
Vessel rich group 3.2 1.5 3200 4.8 1.5 4.8
Muscle 33 1.5 1000 48.5 50 160
Fat 14.5 1M 320 160 500 19.75
Vessel poor group 12.5 1.5 75 19.75 260 13.33
Blood pool S 1 - - - -

A = Tissue-Blood Partition Coefficient.
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ABSTRACT

Simulation on Distribution and Metabolism of
Thiopental Using Microcap III and Mathematica

Hirotaka Kavama*, Yoshio KiNerucir*,
Haruo Fukuyama*, Yonosuke YAMAsAKT*

and Michio Yamamoro*

Utilizing the data published previously, an equivalent
electric circuit model was constructed on Microcap III, a
simulator program of electronic cicuit. A simulation study
was carried out on distribution and metabolism of
thiopental following intravenous administration. Com-
pared with conventional simulation techniques run on an
analogue computer or with the use of operational amplifi-
ers, finer definition and versatility of this method facili-
tated a better demonstration of distributuion, uptake and
redistribution of thiopental along a dynamic directional
flow. In addition, using a second simulation tool
Mathematica (run on Macintosh personal computer) |,
a simulation software dealing with mathematical formulae
and graphics, a three-dimensional graphic representation
of changing thiopental concentrations in blood and vari-
ous organs was carried out. Potential usefulness of these
tools in edutational and training purposes as well as in
pharmacokinetic studies is discussed.

Key words : Thiopental, Pharmacokinetic, Simulation,
Microcap I1I, Mathematica

*Department of Anesthesiology, School of Medicine,
Tokai University
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ABSTRACT

Cartap Intoxication-Pharmacokinetical Analysis

Yasufumi Mivake*, Tetsuya Sakamoro*
and Tohru Aruca*

Cartap (brand name Padan) is one of agricultural
chemicals which acts on the cholinergic neurons compet-
ing with the acetylcholine. We experienced a woman in-
toxication case. Direct Hemoperfusion (DHP) was done
for 4 hours, which made her asymptomatic. We quantified
some metabolites in urine, We estimated 13 metabolic pa-
rameters with the non-linear, least square method. The
first absorption processes and one compartment model
were assumed. The absorbed Cartap is only 0.25%

(125mg) of the taking (50g) . Each metabolite was al-
most excreted in urine within 24 hours. The excretion by
DHP was only 9.5% (12.1mg) of the absorbed. The mean
absorption time of Cartap is extremely fast in 1.38 hours
according to the moment analyses. Non-changed body is
hardly excreted in urine. About 1/3 converts into
Nereistoxin, staying in the body during 31.7 hours on the
average. The remainder (2/3) of Cartap is converted
into some metabolites with shorter residence time.

Key words : Cartap, Padan, Intoxication, Pharmacokinet-
ics, Non-linear least square method

*Department of Critical Care Medicine, Showa Genaral
Hospital, Tokyo 187
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ABSTRACT

Waveform Data Filinga System for ana
Intraoperative Patient with Magnet-optic Disk

Masahide Onrsuka*, Yutaka Usuba*,
Mika Ourake*, Kaore Oxazaki*
and Fukuichiro Okumura*

We developed a wave form data filing system with
magnet-opticdisk. This system consists of 180386sx cen-
tral processing unit with 16MHz system clock, 40Mbyte
hard disk drive (HDD) , and 600Mbyte magnet-optic disk
drive (MOD) . Sampling rate of waveform data is 125Hz,
data resolution is 8bit, and no data compression is made.
The sequence of data collection is as follows : First of all,
this sampling system must be connected to a patientmonitor
(M1166A, Hewlett Packard) and the system must be initial-
ized. Then the waveform data is stored in HDD automati-
cally. After the sampling, the stored data is transferred
from HDD to MOO manually and the diskette can be kept
as a patient record.

An advantage of this system is random-accessible fil-
ing of patients waveform data. However, this system cant
collect the data from a patient unless sampling parameters
are instructed before commencing monitoring. A system
with larger storing capacity than NOD system is neces-
sary to make full time data sampling possible.
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Key words . Patient Monitoring, Data filing, Waveform data,
Magnet-optic disk system

*Department of Anesthesiology.Yokohama City Univer-
sity School of Medicine, Yokohama.236
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ABSTRACT

Development of a Computerized Surgical

Information Support System at Toyokawa

City Hospital, a Medium-sized Community
Hospital

Tadashi Karo*, Akira Kuze*, Masao NAKAMURA*,
Mieko TsujiMura*, Mutsuji TAkanasnr*
and Hidehiko Tsunooka*

A computerized system of surgical information sup-
port has been employed as part of the total hospital infor-
mation network at Toyokawa City Hospital, a medium-
sized community hospital, since July, 1991. It was antici-
pated that the computerized system would save manage-
rial time and labors compared with the pre-existing con-
ventional system. The system encompasses four sub-
systems consisting of an operating room control, a regis-
ter of operations, statistics regarding operations, and a
staff duty schedule. With this system, information is easily
accessed, resulting in more effective use of operating
rooms and reduction of overtime of the nursing staff. How-
ever, since the coding masters for names of diseases and
operative procedures are underdeveloped, the daily data
input operations require a great deal of labor. Thus, this
system has not yet contributed to the anticipated decrease
in labor. We are currently developing a new coding mas-
ters to simplify the daily data input operations.

Key words : Medium-sized community hospital, Comput-
erization, Surgical information

*Surgical Center and Division of Medical Information,
Toyokawa City Hospital, Toyokawa 442
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ABSTRACT

The Usefulness of Patient Data Management
Systems in Intesive Care Unit, in Aichi Medical
University

Kiyoshi Horisa*, Yasuhiro Yamamoro*,
Kiyohiko Sakanaxka* * *, Mihoko Takacr* *,
Hiroshi Nocucur* * and Yoshiaki Takumi *

We have used YHP-PDMS for one and half year. This
system, was connecting ICU bedside monitors, a labora-
tory room and a operating room with Star lan, has a power-
ful processor such as the Motolora 68030 then we could
monitor 10 rooms in intesive care unit and one room in the
operating room. Using UNIX system with multi-task and
multi-window, the system could obtain the bedside wave-
form and the laboratory data automatically, display and
store the collected data. It could easily show us all of the
information and graphic display of data. As a result, the
system is useful for management for clinical patient care
and help for diagnosis. A YHP-PDMS is useful for monitor-
ing in intesive care and available for research purpose.

Key words : Patien data management System, Unix,
Monitor, Data base

*Department of Anesthesiology and Acute Medicine*,
Acute Medical Center* * and Department of Clinical Engi-
neering***, Aichi Medical University, Aichi 480-11
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ABSTRACT

A Visual Data Base for Patient Monitoring Systems
in Multi Media Personal computer

Masami Ocawa*, Teiji Sawa*, Maho IMoro*
and Yoshifumi Tanaka*
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There are many disposable sensors in recent patient
monitoring systems. So it becomes very complex to man-
age them.

We attempted to manage these articles of consump-
tions with a multi media personal computer visually. It was
easy to input image data by using electronic still camera.
Moreover, the visually comprehensive data base helps
smooth alternation of the manager.

In the future, this system will make it easy to con-

WK % 7 — & X — 2 & JHO 240 RaR LR B BT B — & X — 2SO RA

struct the education program of the surgical instruments
in the operation room,

Key words : Multimedia, Data base, Management, Per-
sonal computer

*Department of Anesthesiology, Kyoto Prefectural Uni-
versity of Medicine, Kyoto 602
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ABSTRACT
Data Entry Program for Anesthesia Record
Yoshio Kincrucnr*, Hirotaka Kayama*,

Mamoru Takicuchi*, Yonosuke YAMASAKI*
and Michio YamMamoTo*
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We developed a stand-alone program for exclusive
use for data-entry in such a way that the data thus entered
may be incor-porated later into any data-base system

(program) for further handling. The main functions of
this program are as follows ;

(1) entry format can be modified with ease because the
control of the cursor pointer is written in the definition-file
which is in the text file format and can be handled by any
editor program,

(2) document-type entry can be dealt with,

(3) the items for diag-nosis, operative procedures,
premedications and anesthetic techniques can be selected
from the list read from the item-files displayed automati-
cally in the window and this technique enables the opera-
tor to simply enter the standard-form item,

(4) these items selected are stored and can be re-
formed in the K3 format and can be easily put into any
data-base system, such as dBASE III/IV and Lotus 123
etc. In final analysis, the size of this program including the
definition-file and item-files came to an excess of 265 kilo-
bites, conceivably a little too large for a general purpose
front-end processor.

Key words . Anesthesia record, Data entry, Data base.

*Department of Anesthesia., School of Medicine, Tokai
University, Isehara 259-11
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ABSTRACT

A Trial Development of the Utility Program
[Reference Transform Manager (Macintosh) ]
for Making Use of the Text File Data of Medical

Bibliography

Michiyoshi Sanuki*, Masakazu Nakao*,
Nobuyoshi Saro*, Kengo Nistioka*,
Masashi Kawamoro* and Osafumi Yuce*

We developed the exchange program to convert
medical bibliography to the data of various database appli-
cations on Macintosh.

Database applications for Macintosh, such as
FileMakerProJ, EndNotePlus and HyperCard are well-
known to manage the medical bibliography. Since the data
formats among these applications are not uniform, we
need to translate one data format to another. But manual
transformation required much time and labor, We wrote a
program to exchange a data format into another format by
using HyperCard.

According to a trial use, this program could gain a
good reputation.

Key words : Macintosh, Database, Medical bibliography,
HyperCard. Data transformation

* Department of Anesthesiology and Critical Care Medi-
cine Hiroshima University School of Medicine, Hiroshima
734
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ABSTRACT

Personal Computer Network for Critical Care
Practice in Multi-ICU :
Concept and system of VITAL NET

Hiroshi Hayami*!, Kiyoshi Horia*2,
Tsuyosi Yostiyama*?, Yoshiyuki Soejma*4,
Satoshi Koavasii*5, Seishiro MARUKAWA*!

We developed the computerized medical information
network system (named as VITALNET) for critical care
practice based on the personal computer linked with the
host computer. This system makes it possible to have a
real time bedside conference for the critically ill patients
involving staffs in other facilities.

We are going to develop the support system for criti-
cal care practiceby bilding the data base of the wide and
special knowleges for intensiveand critical care medicine.

Key words : Critical care and acute medicine, Personal
computer communication, Multiple-ICU computer net-
work, Case conference, Data base

*1Department of Critical Care Medicine, Hyogo College of
Medicine, Nishinomiya 663

*2Department of Anesthesiology and Acute Medicine,
Aichi Medical, University, Aichi 480-11

*3Critical Care Medical Center, Wakayama Medical Col-
lege, Wakayama 640

*4Department of Critical Care Medicine, Yamaguchi Uni-
versity School

of Medicine, Ube755

*5The Japan Research Institute, Limited
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ABSTRACT
OR Management System Using USIONIS
—Uwajima Municipal Hospital, Stat Laboratory-
ICU-OR Network Information Service—

Kenji Nrrra*, Tatsuru Arar* *

We designed an information service system for OR
administrtation using UNIX. This system has 6 functions.

USIONIS (Uwajima Municipal Hospital, Stat laboratory-ICU-OR Network Information Service) D%
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(1) Scheduling of regular surgical operations. (2)
Scheduling of emergency surgical operations. (3)
Printing of preoperation records. (4 ) Filing of anes-
thetic charts on the MO disk. (5) Retrieving patients'
records using patient IDs. (6) Statistical analysis for
anesthetic records.

Although this system has not yet been completed, we
believe it may lessen our workload in the daily manage-

ment of OR administration.

*Department of anesthesiology, Uwajima Municipal Hos-
pital, Uwajima 798

**Department of anesthesiology and Resuscitology,
Ehime University School of Medicine, Ehime 791-02
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ABSTRACT

New Data Acquisition System Applying Multi-task
Operating System

Yoshinori Iwase*, Hideaki Sakio*
and Chiaki Oxupa*

A new data acquisition system applying multi-task
operating system (MS-Windows) was developed. The
system accepted four RS-232C monitoring data

(Anesthesia gas monitor : CAPNOMAC/Datex, Pulse-
oximeter . BIOX-3700/40/0Ohmeda, NIBP : BX-5/Colin,
Urin Volume and Body temperature : Urotrac/
BARD) .These monitoring output were connected to
IBM-PC compatible (80486CPU) via buffer multiplexer

(LMP-350/Logitec) .

The software was described with Visual BASIC 1.0

(Microsoft) and MS-Windows API for RS-232C han-
dling. Five programs were described for data acquisition.
L.multiplexer handling, data collection, recording and
data transfer, 2.Four programs for receiving and display
data for every monitoring devices. These programs were
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executed under "80386 enhanced mode" (multitask
mode) to obtain data contemporaneously. Data transfer
between the process was applied "Dynamic Data Ex-
change".

With these framework, "multiple monitoring data ac-
quisition" was obtained more easy than previous single
task operating system.

IAFEZ20SE T AMEER T — 2L 2T A

Key words : Data acquisition, Operating system,
Multitasking job

*Second department of Anesthesiology, Dokkyo Univer-
sity. School of Medicine, Tochigi 321-02
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ABSTRACT

A Versatile RS232C Communication Buffer Device
for Medical Data Acquisition System

Yoshifumi Tanaka*, Miho Nakacawa*,
Kazuko Fuyrra*, Tetsuo HaTanaka*
and Michihiko Fukur*

We are now in the jam of medical monitoring devices.
Although each device is equipped with RS232C terminal,
the inconstancy of the transmission protocols among the
devices has yielded a complicated processing for data ac-
quisition. We have developed a data-logging system which
relays the data between five independent monitoring de-
vices and a host computer. The system consists of a J3100
computer (Toshiba) and 3 micro computer boards

(AK180, Akizuki Electronics) . One of these boards acts
as a master board and the rest as slave boards. Each slave
board, connected with the monitoring device, can collect
and process the data on an individual bases. The data are
then transmitted via parallel interface to the master board,
which in turn relays the data to the host computer every
2.5 minutes. Employing multicomputer hardware system
has made an advantage of eliminating the complicated
software construction.

Key words : Data acquisition, Communication buffer de-
vice, Data-logging system

*Department of Anesthesiology, Kyoto Prefectural Uni-
versity of Medicine, Kyoto 602
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ABSTRACT

Use of Matrix Calculator (MC) to Calculate
the Lung Mechanics

Nahohisa Mori*, Hiromi NisuiMura* *
and Naokatsu Omra* * *

Use of a new software Matrix Calculator (MC) was
shown to calculate the lung mechanics during mechanical
ventilation. The data analyze program consists of some
subprograms such as the inputting, extracting, and dis-
playing data of flow-volume, pressure-volume and flow-
pressure curves and calculation of volume, compliance
and resistance.

HEER T — 4 B Y 7 M C Ol IR

In MC subprograms are registered as buttons on the
main menu screen, and a subprogram runs by clicking a
mouse. Other programs are constructed by changing the
order of the subprograms. To create new subprogram,
commands can be copied from other subprograms and
pasted on a new editor sheet.

The important for an ideal software used in clinical
practice are easy to operate it, to understand the process
and to create new programs. With this concept, it's easy to
create new programs on MC without knowing about the
detail of programming.

Key words : Lung mechanics, Computer, Language

*Department of Anesthesiology, Akita University Hospi-
tal, Akita 010

**Department of Surgical Neurology, Research Institute
for Brain and Blood Vessels-Akita

***Nihon Kohden
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ABSTRACT
New Software Matrix Calculator on Work Station

Naokatsu Onra*, Naohisa Mori* *,
and Hiromi NistMura* * *

Recently, work station (WS) has become increasing
popular in clinical practice. It is used in a fixed way such as
monitoring ECG and other vital signs. and its alternative
use is difficult. As WS and its own programs are not so
popular as personal computer and the purpose and the
methods to analyze data are different in each investigator,
itis time and money consuming for a maker to correspond
to each need.

We developed new software so that investigators can
analyze their data in their own way on WS. The software
consist of some programs to treat a fixed format data. Se-
lecting a program, they can input, extract, smooth, and
display the data. As input and output routines have same
format on each program, we can choose any programs re-
peatedly and in any sequence to analyze the data.

Key words : Computer, Work station, Matrix calculator

*Nihon Kohden

** Department of Anesthesiology, Akita University Hospi-
tal

***Department of Surgical Neurology, Research Institute
for Brain and Blood Vessels-AKITA
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ABSTRACT

Converting Program from Blood Pressure and
Heart Rate Data Inputted from Keyboard to
Graphical Data in the CAD Software CANDY4 for
Anesthesia Record Presentation

Takaaki Krrano*, Syuichi Hoasur*,
Kaoru Serocucnr*, Hideo Iwasaka*,
Takayuki Nocuchr*, Syunsuke Opa*,
Kazuo Tanicucur* and Natsuo Honoa*
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It is still difficult to make the anesthesia record for the
presentation in symposium by using computer, because
the CAD (Computer Aided Design) software on the mar-
ket can not plot the symbols of blood pressure and heart
rate automatically.

In this study, we programed the software which can
convert blood pressure and heart rate data inputted from
keyboard to graphical data file, which can be used in the
CAD software CANDY4 (ASCII Co.) . The converting

KRk 2 CANDY 4 TR 5 20 DEWM T 1 "5 ADHER

software was written in N88-BASIC on MS-DOS for NEC
PC-9800 personal computer. By converting the blood pres-
sure and heart rate data with this program, we can easily
make the anesthesia record for presentation in short time
with high quality.

Key words . Anesthesia record, Computer aided design

*Department of Anesthesiology, Oita medical university,
Oita 879-55
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Y — A RRITTE SIS 5 7 7Y
Fy—Yavvy7bh (av)i{3) ThHb, av
Ea—4FiY 7+, THhEBRMSMC &SI
PDEEERRNHDO T s 6 (5475) #*
BATHtE NS, ACAHOFTIHTEY 7 i
Ko TRFELSNERREZONWNTH D, 1
NAHRBEELF B AE LDV Y 0 — 4 FIETID
KNSRI DG > & — AR S FH

RIS B
¢ AR DL TR

A

K FHE e * * *

AT EMIEAHTH B, PuL & EED2OI%E
B2 o — 2 FiBERIONTEBE L KA
YETHDB, LhL, RENREDBEL T ST
w27 AOFPIIIER IR MR EIZE 5T
ROWEE IR TE RN, 22 o> —
OV o — 4 FHERRL TEALIED £<
TIhBENTHA,

¥4F., Mathematica, MATLAB, MAPLE, 7% &
TIVr—2avy 7 b ThhhRsTurs 3
YRRV T M RBH B, ZDV T MIME
BiEE RO 70 s 7 4 (BB »HepIr 6RMT
&, 12— FRLELRBOM AL DY T — 2 4LppL
BEEBYT P THDL, MOy a—-4F
Blzeobhd, 2035V 71 Fusrsa
PAREIR L L 6 &, BINT 5 Z & LWRHICIIH
RCRAEO»EMS, FE L2 PAFEL 7zmed 2D
HBEUCRY 5V 7 T, meld XA A% 4 b
MRI, PETOli{{% % T, FISEFROMEE/A 5
EOMBLEEDTH S,

WMREOTOTSILTIED>TWVS

—oOTarIv-WFH3TarsIvy, Z
PSR D F MBI 72 - T YE S h
TS TERVEETH S, Thicx Lt
REG, WADFBERET 5 Z L AR IIRL
B0, BRI E D & D BRI % B AW
BONYNTHD, —MRICfibhTnwsday
¥ a2 — 4 §#SOFORTRAN, BASIC, PASCAL, C%
EOFIBIZLADMMNRE T B DI
LTIERISHITH 50, BN Tusrs 3y



—136—
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a=load ("trend.dat") ; ~F—4DAN
a#t=Plot (a) ; ~1EIX
save (a#, "trend.pict") ; ~1ERIKROMRLT
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THRITEhD, LEMFDETH—DDT T
y—=va vy 7 b, #hhkEERT LI X
rrEZNE YT I vy LIl T
ELNNMPTESLTHAHD,

RE &

ABANYAL VDMLY FRIERL Tars s
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il 2 : PlotBi¥ D 7155 4

module Plot (a) ~PIKDET

{

x=al# 1] ;

y = al#, 2insize (a) ] ;

~ x D 7 — & % BN
~ y oD 57 — & % BN
parametricPlot (x,y) ; ~1EX

}

[T ESPlotBIDES .. B=17 0I5 [ Had
B H & ZEIRAT 29, BUTHIZS
BaD 23 EH LA % ¥y AT 504, BH
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B3 TrendBID T 155 4

module Trend (fileS)

{

a=load (file$) ;
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Trend("trend.dat");«— module Trend(f$) B9 Plot R3IBDF—S DB 1512
{ xm:}:nu%mu& yHELTHR
a = load(f$); TERDTH 5,
a#= Plot(a); <« module Plot(a)
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S5ICHEREERE PICT =49 &LT }
RETIHETHS,

1 a3 Aok
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parametricPlot(x,y);

WHE D 25 23RN L LD S ES N, SIS iiR ML~
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a#="Plot (a) ;

save (a#, fileS+".pict")

}
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AN Tas T LEMKBLES TdEbHN, Z
BT RTHREICBIT 5/ -4 Fikb &
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aft= contourPlot(c); ~ LIEREOSEEER £ H<
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B2 g7 — 2 oxBl

IR 7 — 2 R E 2 K0T — 2 % SEAAIR R LRI 3 B med
TR T b F— 2 EEXDERMBHEND 7 — & & [HkO KB

ETBIENTES,

DFMACPROZfree warek L TEEHL TWBDT
ks iy o — FLIRLTE S0,

ABSTRACT
Is Computer Programming Difficult ?

Hiromi Nistumura*, Naohisa Mori* *
and Naokatsu Onra* **

Though computer is becoming very convenient tool
for clinical researchers, few of them can develop their own
programs on their computer. Holding a wrong image
about the computer programming, nearly all the begin-
ners try to impersonate the professional's programming
style, choosing an inappropriate computer system and
computer language. However, the computer program-

ming is not so difficult for the beginners.
We developed a new computer language MC
(matrix calculator) that has the new style of the pro-
gramming. As the syntax of MC is similar to the popular
mathematics expressions, the user programs based on
MC are more compact than the programs developed by
the ordinary languages. This paper introduces the way of
computer programming using MC for clinical research-
ers.

Key words : Computer, Language, Matrix calculator

*Department of Surgical Neurology, Research Institute
for Brain and Blood Vessels-AKITA

**Department of Anesthesiology, Akita University Hospi-
tal

***Nihon Kohden
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4%k . “ Monitor World ”
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=L THATHMAT2DEHTH S, L
L, Doz -0EDBEL-DLT, 1
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ABSTRACT
Publication of An Electronic Anesthesia Journal

Kunio Suwa*, Takahiko Mori* *
and Yoshinori Iwase* * *

We started publishing an Anesthesia Journal in a dis-

BT MR MR TAT

kette format in November, 1992. AIM . We intend to
search for a potential for this medium as a means of infor-
mation exchange / spreading. METHOD : We supply
with informations, suitable for distribution in a diskette
form. It consists of literary information and various
softwares. NAME : We call it " Monitor World ".
CONTENTS : 1. The text part of the Official Journal of the
Japan Society of Anesthesiology, " Journal of Anesthesia ".
2. Selected free-softwares from the Software Contests for
the Japan Society of Anesthesiology. 3. ournal Club. 4.
Anesthesia / Medical News from various computer net-
work bulletin board. We plan to publish this quarterly. We
believe this is the first anesthesia journal of this format.

Key words : Computer, Publication, Technology, Elec-
tronics, Diskette

* Department of Anesthesia, Faculty of Medicine, Univer-
sity of Tokyo, Tokyo 113

**Department of Anesthesia, Faculty of Medicine,
Qosaka University, Suita 565

***The First Department of Anesthesia, School of Medi-
cine, Dokkyo University, Tochigi 321-02
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Personal Computers

Ken Asavama*, Miyuki Yokora*, Kiyotaka Tanaka*
and Makoto Sexr*

We are doing anesthesia for both our hospital and
surgeons under firm. High quality with reasonable cost is
of primary importance, and we have used personal com-
puters for the administration.

1) We have made our monthly meeting minutes
with a Japanese word processor, named ITITARO, which
is the most popular one in Japan. We have stored the files
in the hard disk for reading and retrieving by our depart-
ment persons, who can handle the computer.

2) We have also made on call duty schedule for
emergency surgeries during holidays and midnight with
spread sheet soft wear, named MULTIPLAN. Making spe-
cial words in the former ITITARO as a part of dictionary, it
becomes easily to input both person's names and it's tele-
phone numbers.

3) We have determined person's not attendance in
the operating rooms in the following six categories.

—143—

(Dpaid absence due to less anesthesia cases

(@paid holiday due to work regulation

paid absence due to meeting

Dunpaid absence due to personal reasons

®paid absence due to illness

(©®paid absence due to marriage or funeral

4) Finally, we have made our data base on number
of dairy personal attendance, based on dairy or monthly
pay persons. Calculation of numbers on the summation,
average, maximum, minimum, and its standard deviation,
showed clear status of personal power in our dairy busi-
ness.

We have shown utility of personal computer for the
anesthesia service business.

Key words . Meeting minutes, On call schedule, Paid or
unpaid regulation, Anesthesia department, Personal com-
puter

*Department of Anesthesia, Cancer Institute Hospital,
Tokyo 170
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ABSTRACT

Facsimile Basis Network News is Useful for
Multi-institution Communication

Kenji Nrrta*, Shigeo KiMura* *,
Hirofumi Mivazaki* * and Tatsuru Arar* *
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We have been publishing facsimile basis network
news twice a month since Dec. 1991 in order to communi-
cate between departments affiliated with Department of
Anesthesiology & Resuscitology, Ehime University
School of Medicine. The advantage of this system is the
faster communication compared with postal service. But it
is time consuming to send them to each department sepa-
rately because we have to send/fax them to 13 institu-
tions. Therefore we added another computer facsimile
board to our set. By this we now can send news automati-
cally to affiliated hospitals. We recommend having a com-
puter facsimile board system when a facsimile communi-
cation system is to be built.

Key words . Net work, Facsimile

* Department of Anesthesiology, Uwajima Municipal Hos-
pital, Uwajima 798

**Department of anesthesiology and Resuscitology,
Ehime University School of Medicine, Ehime 791-02
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ABSTRACT
An Infusion Robot (Prototype II)
Akinori Zarrsu*, Keiji Aiara*,Katsuhiko Ayukawa**,
Mori Kume**, Tomoyuki Kawano* *,

Hiroaki Umezu* *, Tetsuji UEMURA* *
and Kenji Tanicucnr* *

Wik Ry b GUE25R)

We have used too many pumps in a critical ill patient
to understand all the motion of pumps at a glance. There-
fore we have tried to build up an infusion robot to monitor
all pumps in real time since 1987. Now the Prototype 11
robot completes. Its pump unit is composed of 5 infusion
pumps (ATOM P-500) and 15 syringe pumps (ATOM
1235) on a special hand-made stand built in a hand-made
multiplexer. Its monitor is a portable computer (NEC
PC9801T) for a bedside use. The 'computer communi-
cates with RS-232C through the multiplexer to the unit.
The operating system is OS/2 and present manager for
the necessity of simultaneous management of multiple
jobs.

All pumps can work by manual setting without the
computer. Seven syringe pumps can work on a time-
schedule setting by the computer for the periodical admin-
istration of antibiotics and H2 blocker. In real time we can
monitor all actions of each pump and hourly summation of
intake of water at a glance. Every o'clock we can see
hourly intakes of summation of electrolytes and nutrition
as a graph and a table, if input the fluid composition of
each pump, which is supported by their calculation pro-
grams. We can see a hourly balance of fluid and blood as a
graph, if manually input the data of the output volume
such as urine, gastric juice, feces, and drainage fluid and
the data of the input volume such as blood transfusion and
fluid infusion without the pump.

This system makes us save time to endure the calcu-
lation of balances of water and electrolytes to get data au-
tomatically from the pumps system and to simplify to input
manually raw data without calculation. The hourly balance
of water and electrolytes makes us indicate the direction
of fluid therapy. Time scheduled injection of drugs makes
us release from the stress to keep strictly to start and stop
the pump periodically.

Key words : Pump, Infusion robot, Monitoring, Sched-
uled infusion

*Emergency Service and Intensive Care Unit, Kyushu
University Hospital, Fukuoka 812

**JAL Data Communications & Systems, Co., LTD.,
Hakata-Ku, Fukuoka 812
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ABSTRACT

Breathing without Work of Breathing :
A Theoretical Study for a Technique to Assist
Spontaneous Respiration

Masatsugu Ecnukawa*and Kazuyuki Ikepa*

Pressure support ventilation (PSV) reduces patient
work of breathing (WOBp) theoreticaly only when pa-
tient tidal volume matches to some volume determined
with patient lung and chest wall compliance and support
pressure. Patient who want to inspire tidal volume larger
than that determined must pay WOBp concerning about
volume exceeded above that determined.

If the ventilator has a constant negative compliance
independent from tidal volume of patient, a series connec-
tion of the negative compliance to patient's lung and chest
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wall compliance can make patient's lung and chest wall
compliance increased virtually and reduce elastic WOBp
in same degree even when larger inspired volume or
smaller. In same manner, a constant negative resistance of
the ventilator can reduce resistive WOBp.

This study shows an ability of the ventilator with
negative compliance and with negative resistance to assist
spontaneous respiration of patient. And, the ventilator is
categolized into intermittent positive pressure ventilator
but not with constant flow or constant pressure.

Key words : Pressure support ventilation, Compliance
Work of breathing
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