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400 REM

410 FOR I1=0 TO 127

420 FOR J=0 TO 95

430 A=8192+I+J%256

440 B=8192+2xI+J%x512

450 C=XBY(B)+XBY(B+1)+XBY(B+256)+XBY(B+257)
460 XBY(A)=INT(C/4)

470 NEXT J

480 NEXT I

499 END
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NEXT J
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Picture Processing by Micro - Computer
Eiji SHiMIzZu

Faculty of Eng. Osaka City Univ., Osaka, 558

A shect of picture - data has a lot of information. So, picture processing
become to be very important in various fields, for example, medcine.

At first, this paper describes the state of picture processing.

Ability of micro - computer is comparable to that of general purpose
medium computer, now.

Next, the development of micro - computer is describes.

If we add some circuits, memories for picture-data and interfaces
to TV camera and monitor CRT, to personal computer, we can use
PERSO - COM instead of gencral purpose computer for picture process-
ing.

This system is very low cost and, on it we can use BASIC which is
very easy and powerful language.

Only one disadvantage of this system is low speed. But we can
overcome it by changing a part of software to hardware.

When you perform intelligent works, for example, diagnosis, by
picture processing data, you had better use personal picture processing
system of which characteristics are according which your own needs.

You can construct it easily by Personal Computer.

Key words : Picture - processing, Micro - computer, BASIC
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Possibility of Computer Utilization
Toyoaki KIivora

Department of Anesthesiology,
Nagoya City University Medical School, Nagoya, 467

We have classified computer utilization into four stages. The contents
of the four stages are data acquisition, data communication, decision -
making and automated treatment. The more the stage go forward, the
more its system owes computer capability.

At every stage, we are utilizing some computer application systems
that we have developed independently. Following presentation of the
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example of our application systems, we are discussing about what we
expect to computer technology and how validly we use it.

A wide use of computer means to be useful to every purpose not
whatever you hope, but whatever you make a proper choice. It’s the
most important thing that physicians, not computer technicians, look for

a possibility of computer utilization, and attempt to computerize it.

Key words : Computerized, Intensive care, Anesthesia, Application
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Computers in Intensive Care Unit : Applications and Problems
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The computer applications are facilitated in modern ICU for medical
performance with high technology. But there are many problems which
we should solve. The first problem through using the computers is the
trouble to input data. We should develop or apply new ways to input
data. Second problem is concerned about clinical engineering. We have
to use equipments depending on high technology. And it is too hard to
manage them integrally. Clinical engineers take new technology as we
need and the cost of maintenance will become low.

In this paper the adequate and effective usage for these problems are

mentioned.
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Problems in Data Inputting
Hiroaki WATANABE

Dept. of Emergency and Critical Care Medicine,
Sapporo Medical College, Sapporo, 060

Tow and a half years passed since we opened our ICU. Though we
investigated the use of computer for patient’s care before opening of the
ICU, only a few functions are used now. I think that the main reason
is complicated inputting of patient data, not only offline but online
data. Considering laboratory data inputting, we must push some keys
to input even the online data. In fact, in some ICU nobody come to
input the online data for this bother.

I hope that computer aided patient monitoring system will come to be
complete online system as possible, and make us free from troublesome

key manipulation.
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A Commercially Available Intelligent Monitoring
System and Selfmade Monitoring System

Yoshifumi TANAKA, Takashi NATSUYAMA, Satoru HASHIMOTO,
Kenji SHIGEMI, Takashi KINOSHITA, Masao MIYAZAKI

Department of Anesthesiology, Kyoto prefectural University,
School of Medicine, Kyoto, 602

Two types of intelligent monitoring systems were tested. The one is
commercially available system, which provided clear monitoring of 8
patient’s ECG on a CRT and able to record a trend graph for 24 hours.
However, the system is unable to store the original data on any
magnetic recording devices to analyze the progress of patient’s history.
The other monitoring system was built by ourselves using an ordinary
micro - computer and an analog magnetic data recorder. This system
facilitated perfect recordings of original physiological data such as
ECG, pressure curves, and numerical values of heart rate, systolic and
diastolic blood pressures every minute. We concluded that analog and
digital magnetic recording devices are indispensable for intelligent

monitoring system.

Key words : Intelligent monitoring system, Digital recording, Analog

recording, Standard recording format.
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On - Line Data Laboratory System

Since 4 years, on-line laboratory data system including blood gas,
clectrolyte and CBC has been available in our ICU. There are many
points to be changed for promoting quality of the system particularly
in input method, checking entered data file.

Lack of the ICU personnel who are taking care of the system ecvery
day is another problem. On line communication with central laboratory

of the hospital is mandatory for further on line data system in ICU,

6. HiET—5 ORFERREHILIC

I LLEAC2F PR 2R © AL 2P

NP

ICUIBWTIE, KEDF—MBFL:L, ZhEEHMU - EHT 2000F

BELTavEa—gnlillEhsLHiciE-T&k, LL, =205

FRPMFHT Y U TR A B ORUIEHA O IEAIMS LI & 0 B 4 k ORIy

IR LISEEIC IS » TE b DD, F— 2 DA)RiisREhic 7 — 5 OF)
JHcB L Tid E 722 < ofiliNnd 5,

FILLERE ICU T BT, W I04Fii kD Ea—Lw b ety B — FEEY

AR (HP 1000, PDMS) AMAL, FhZ OBOBERIB LU+



ICU @3 ¥ E a— 5 {LoBUR & 1B 49

VS VT — 7 OBNNSHIET 3 12D 59 4Fc/ N =Y a v T v TERITL,
ICUTOa vy Ea— 72D TE I, UL, K& S Z ORI HIIE
BhEDEHVERBWIE L, bhbhofliFlofifAsmL T, ICU KB
53V Ea— & i I DIEER & £ ORI AU > W TIN5,

FLR% ICU <, SR ohli gl (v b VvE=F —) &R
RIS A D, T h oIt X D IE DLEIRIO P RETH EFdE L UR
BIRDEMZET > TW5,

THIIMAT, 10KH O HP fHRE A (PDMS) e b, h
MICUDI VY E2a—FDHLER>TWVWS, BNy P9 A FhoiE, DO
B iU, SRS, SEAEIEE, SRR, AR OREHAST > u SEE L
LTESh, a/Ea—9NDOA/DavN—3ck-TFq VI NVEFIC
BWEND, ERE0MITEICavEa—2RIND AT h, &Ik ICER
ShasLbic, 1RNIRZDOEEEIND, | IFHEHE 7~ 713F
BLEN TS ~60 DR TitERE N 5, F/, FENRICT 215 & 5
WREGBIRENE X 0 2% 6 MRIFCERIR, GRERE N5, KA 20D 7 — 513,
ABL-2 (RADIO METER #) 75 D BCD %5 % ¥ ) 7 MEF L 72
%, RS-232CAEA LTV ayv (HP-85) 2%, & THI&NEREAT
LTh 5 PDMSIiimi LTWa o ChOLIADKHE 7 — 4 i3+ — K — F &
DAN U HIER S50, BEKIZ ICU D dic 7 v d —F— FD b DM
1A, ¥6I 2~y MT AT DEF A+ kOIS L Th %, &
NSDUED S, (TEOBEDOF— 9 E2BNT B ENTE, FHANT
BEBETHB, A VS5 vTE=Y—1fER~Ny FEIZI10B5TH S
s, BE K 69 ANE TEEFOMETH D, WHDICUBERD 7 — 5 D
i E N TWb, ThPEDoF— 213, X7 —7Iitg L TiRELT
Who
ICUTDa Y Ea— 2l ORI WANWAH BH, Ah, F—siL
B, I3 (&R @ 3RS WTHRETL 72\,



50

AT,

A T7I5A4 VAN
F—K—=FPEDAN
Wsi5F—7, 7ayE—5F4 27
A VIS4 VAN
T =7 — A & O
Berites & ot
fhpa v € a—4 & DR
BEBEZ LN, bNbhOPITIE =5 —HivE X O A 2 4R
BA v 54 vEREN TS e F— 9 DANRES TH 5, LirL, AL
FRER, —RINED 7 — 2 B+ —K - Fro AN LBThIEE ST, T
Wasipinp & AIRHh % 0 bbb h O ¢ IBIE ICU OMiE
filiAsks bic & DATIEREERT-> TV 5,

BUIE, FNLREEEZRIRRB TR a v Ea— s 2B AhTH Y, <
MIC X D IhIRE I EDF— 4134 v 54 MLEN BT ENTFEShTE
D, FIRBPEKMA B ELA -5 =) VI IKEDFA IV E2—S5T

T 5 T EMTPEINT VS, TOLIITHRKIca v Ea— s hEA
SNBPNIBIAIFCB L B> TEY FLAHOMNT 5 LEZ Sh B,
COBAICUMIE DA Y Ea— 2 EDX D BAMEAHCEEZTH 5 D o
ICU BTk Z otks L, | ADRFICE S DE= Y — 2T & FiElic
7 77 A 53H7T 15 & DAL EAT D 123, —Baiibhl & IUBG 78 S 18w iR & D Zhi
POSEHDF— 2 Mt 5, Lichi->T, ICU THAIa v E2— 5 %2
L, FRA b avba—g L TEEZF~ 934 V51 v TRIT 2008
FLWEELON B, bbb Z D& HIciifiizdtd TV BH, FITi
RRA AV Ea—9EICUDI =a v DR SRS 2, X b
fllovik & LTt & b-¢ a v (F9450) % {li> TORHIEEL T\ 5,

7 — S PNIAR T V€ o — OIS B REETH BHH, Th



ICU @2 v Ea— g {LOBHR & BRI 51
e k<#atahTso, ICUTDa Y Ea— 2 il Lok X i s
5T DIV ML HHR PR R 7S & D O B R < FIH &
NTVBPITHBH, 5% T =5 —HiHDOWMNCLE > TE SR HITIHAL
MBEENTHENGE, kEAW, VA4 F v 2 —4 & OPTI-CATH i
& B THFIRIMBR ARG & WK R o34 & B MK R Z A A b ¥ 7l
IR OB RR S}, T TRREINTOEINZDOIWITHA D, &
fe, Wt 57— & F & ORGSR HTRSWIAE 3 S BT R EETh 5
Do Te#, ICU TIIMEICMRERNSZE T 258012, < oBETh il
ML DF— s RS E|-ES T BMEHD B,

KiCS), RROWETH 555, HiKOFEISITPERPRS &, EH D
N _EIER CRIEAL W, ICU BT, 58, R, o *
A= pOoYW LTI SRV EMNEL, £LINo6DF— 5 130
PlOREIC & - TR D 9 bicik A ETEFHEI N TV DT, Z DOWsEINZEE
BEARS 2 LT D B BRFIFORIIHL T LY F7 5 700w Hh
BT EMBVD, BEHEMWA 5 L0 5 —FRFENORVERI {155,
PDMS T A 5 —FRBTER VI, HEEF— 5%,y a3y (PCI801)
NEE LTV ay FTHh 5 —RKIR&E 7%, PDMS» 5 RS-232C %
NLTF =9 %%DNV—F VEIRLTO 5, #F— 7 OFRITEEK L —
F=F v = b BRIV ONTE o T 10D 7= 9 2KIEE L
THERUELIERE OPRRSIRIRE N 2 7DFIN LTV, UL, 74—
VBSBIETERASRE WD I WD &, FREICL -T2 — 5 DI
DdtemEbEbTIR LIS WS &, AT OBE OFIRT 7 — & 4
D& IR DIET N S TN TWE bDMDH B Efhd/ 5 x — & M3
FAL L THORIDBIEZ BT S VEE, WL DD DR EMD 5, 1971 4EIC
Chernov {3 & b DEZAli » THID 7 — 9 2 XIEERRTH T EEREEEL 7o
Ihidke OB Yy — v ELTHASL, TSR LbIRAAS I
ARG B ENTEENSOTH S0 T DOHOHE M E1H T & 20 f#



52

DING A=Y HRINT B ENTE D, MDA E RS E VT - 72
bDOBRRINT VS, ICUIRBOLTOUWID S5 4 — Dy — v %I
Zili-> THET LTV CERIEETH Y, Ll cIbilioRIE&RRZEHWT,
WIEDLALEMGT T B L BHENBIETH B EEL LN,

L%, FTEITOARIPECIFIELI V- PPAShE LI
B5EMbNEY, TOBET— s OHHYENZ OFIHOME) % RES 2 &
BEAOND, BIfETHa v Ea— 7S FRAEMNTH RS-232CHDIY
IEMBELTZIIRIIE L T AT RA 50, EBRRBRIEOIRTICF « ¥
WP T B FDdDb% <, Eldblior o b a—vbignie,
BRI O 5 — & W 3RS & &A% 0o AUIERASThLE T > TF— 4
O, W7 e 75 AEOBFRE EMHEEE N TV XHWIFF LV,

Two Topics in ICU Computer System
Computers in ICU, and it’s role in total hospital computer system.
Problems in graphical expression of numerical data.

Yoshio Otira

Department of Anesthesiology,
Okayama University Medical School, Okayama, 700

Computer has been utilized to handle a huge amount of patient
related data that are generated daily in intensive care unit. Recently,
many hospitals have started to introduce computer systems to manage
complicated medical insurance system in Japan. In these cases, some
data are overlapped in two computer systems, though ICU system
accumulates more clinical data with a fewer number of patients. Data

communication between two (hospital and ICU) systems would be able

to reduce the work of data input which has been one of the major

problems in ICU system.

In ICU, to recognize a pattern of clinical data (c.g. hemodynamic
profile) and to trace their changes, graphical expressions of numerical
data have been utilized. Among them are trend graph, radar chart,

by
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Charnov’s faces method, etc. Although, raw data are stored in main
frame or mini- computer, micro-computer is more suitable for this
purpose because of its flexibility.

Considering above two topics, main frame, mini-and micro - compu-
ters have their own merits in each situation. So, data communication
between different systems might be a critical problem for flexible use of

computer systems in medical fields.

Key words : Data communication, Graphics, Hospital computer system
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Practical Aspects of the Integrative
Data - management System of the ICU

Takeyasu YAMAMURA

Department of Anesthesia, Sunagawa City Medical Center,
Sunagawa 073 - 01

Practical capability of our integrative data- management system of
the ICU was reported. The system activates three workstations, HP -
9836 CS and two HP-9816Ss, cach of which deals with vital signs
data from the bed-sides, blood gases and elecirolytes data and
respiratory data from the ventilators, respectively. HP -IB communica-
tion lines established shared data managements and functional
independences between them. Event-selected interrupts controlled 12
system priority levels. Simplified key - input operations and sophisticated
graphics outputs made the system highly accessible to ICU staff. The
system also supported computer aided training system of the SERVO
900 - C ventilator. It is so designed that the fresh members study
the basic concepts of artificial ventilation, setting up of the ventilator
and patient - ventilator interactions. Designing and realization of our
system claimed that the operation of the computer system must be
highly automated and simple enough not to bother the staff and an
interpreter language is desirable for the probable reconstructions or

reextensions of the system performance.

Key words : ICU, Computer, Automated data management, Computer

graphics, Computer aided ventilator.
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Fluid and Nutrition Management using a Computer
Atsushi Kalsi

Department of Anesthesiology, Tohoku University School of Medicine
Sendai 980

A computer program written in BASIC, run on a personal computer
(NEC PC-9801), has been created to simplify routine fluid and calorie
calculations in the intensive care unit. The user is prompted for the
code number of intravenous fluids or diluted feedings, and their volume.
Then the sums of electrolytes (Na, K, Mg, Ca, Cl, P ), nutritive
components (Calorie, Nitrogen, Cal /N), and the total volume. They
are always displayed on CRT, and are renewed when another fluid is
inputed. This program is useful in not only calculating previous admini-

stration but also planning fluid and nutrition management.

Key words : ICU, computer, FFluid, Nutrition
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A Group Control Computer System of Multiple Infusion
Pumps by a Handheld Computer (HC -40)

Akinori ZA1ITSU

Kyushu University, Faculty of Medicine, Emergency
service I'ukuoka, 812

A computer system was manufactured for purpose of group and
systemic control of multiple infusion pumps. The system was composed
of a handheld computer (Epson, HC-40), a RS-232.C multiplexer
marketing things. The program was described by BASIC language,
and RS-232C communication was performed by 9600 baud rate. The
program was largely divided into three looping programs, which were
a monitoring loop program, a data reporting loop program, and a
pump flow rate setting loop program. The pump flow rate setting was
able to input from both the pump itself and the handheld computer.
The computer setting had a merit of cancellation of harmful dead
space effect, which was born by gathering into the same I V line from

multiple infusion pumps.

Key words : Handheld computer (HC-40 ), Infusion pump, System

control
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How to Use Computers in Intensive Care Unit
Kazuyuki IKEDA

Department of Anesthesiology, Hamamatsu University
School of Medicine, Hamamatsu 431 - 31

Main problem for use of computers in intensive care unit is on the
computer /operator interface. Typewriter keyboards are not easily
accepted to intensive care unit staffs. Touch sheet input terminal, bar
code reader, touch screen have been used, but they should be replaced
with voice recognition interface in the near future. Graphic three dimensi-
ons display with color code has been recommended. Finally, computer
softwares of simulation for decision- making or proper treatment in

intensive care unit were introduced.

Key words : computer,/operator interface, simulation software
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The Application of Computer to the Moment Analysis
Shinichi Nisii, Akira ASADA, Mitsugu FUJIMORI
Department of Anesthesiology, Osaka City University, Osaka, 515

The drug is absorbed, distributed, metabolized and excreted after it is
administered to the body. Loo and Riegelman reported the method to
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know the concentration in the site, where the drug was administered,
by using the plasma levels of the drug (Deconvolution). The table was
made to calculate the concentration in the site which is very similar to
“tablecalculation type language” of software in computer.

The moment analysis is independent upon any compartment model.
The analysis can be done by the data of the area under the curve (AUC)
and the mean residence time (MRT). These parameters were calculated

easily by the same software.

Key words : Moment analysis, Lidocaine, Absorption, Metabolism
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A micro - computer based blood gas monitor for
continuous measurement of Po., Pco. and pH

Yoshio KINEFUCHI, Yoshinori KOMEDA,
Tosiyasu SUZUKI, Yonosuke YAMASAKI

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

The on-line blood gas monitor has been developed for making it
possible to analyze the gas components continuously by connecting
directly with artery through the flow tube. The system is composed of
the flow through electrode unit which contains three eclectrodes, Po.,
Pco. and pH, and of the computer system for the control of sampling,
measurements and data analysis obtained. The system dynamic response
caused by the time required for the passing through the flow tube is
assumed to be expressed as {(1+Tn.s)} ' and is compensated also by
the computer. By using this system, it has become possible to monitor
simultaneously and continuously the rapid changes in blood gas
components, i.e., Po., Pco. and pH in the cases of cardiopulmonary

bypass and one lung anesthesia.

Key words : On-line blood gas monitoring, Iflow -through eclectrode

unit, response time compensation, One lung anesthesia
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Continuous Blood Gas On-line Monitor in Heart - lung Machine
Hiroshi CHIKUDA %, Hidemaro MORI % %, Takeshi SHIMIZU % * *

* Central Operation Division, * *Dept of Anesth and * * *Dept of
Cardiovascular Surg., Kanazawa Medical University, Uchinada, 920 - 02

Blood gas monitors are essential in heart-lung machine during
cardiac surgery and anesthesia. Continuous and/or on line monitoring
are not used usually, but patient conditions are changing second to
second under perfusion.

Blood gas data in heart - lung machine are introduced continuously by
using CDI monitor (Model 200). Blood pH, Po., Pco. and temperature
were directly measured by CDI sensors and were sent directly to PC -
9801 VM4 by RS-232C interface. Arterial and venous pH, Po. and Pco.
were corrected to 37 °C Oxygen saturation, Base Excess and oxygen
content were calculated and especially a A, Qp./Qt, Vco,, Vo. and
Oxygen delivery were calculated furthermore to control perfusion flow
and Fio2 of heart-lung machine. Data then are displayed and also

figured to trendgraph in color.

Key words : Blood gas, Heart - lung machine, On line monitor, Computer

graphic
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New Respiratory Monitoring System in ICU

Hironori ISHIHARA, Fumio TANIOKA,
Akitomo MATSUKI, Tsutomu OYAMA

Intensive Care Unit and Department of Anesthesiology, Hirosaki Univer
sity, School of Medicine Hirosaki, 036

We and NEC-Sanei I.td. developed computerized indirect calori-
metry system to measure gas exchange as well as respiratory data
including compliance and dead space. The system consists of bedside
monitor and central monitor. Signals from flow detection, gas analyzer
and pressure transducer cnter 8 bit microcomputer.

Vo:, Veo,, RQ, cnergy expenditure (EI) are computed every one
minute basis. Measured parameters are stored for 24 hours and
retrieval of the data is made in easy access.

Artifact such as tracheal suctioning, fighting respiration and the
change of inspired oxygen concentration may interfare the values.
However, it appears that the system developed in our ICU allows ICU
physicians to promote respiratory and metabolic management of

critically ill patients in space limited ICU.

Key words : Indirect calorimetry, Oxygen consumption
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Automated Weaning System of Pressure Support Ventilation — Inter-
face between Servo -900C and Personal Computer

Masahide OnrsukaA, Yutaka UsubA, Osamu YAMAGUCHI,
Gen YosHIDA, Katsuo NUMATA

Department of Anesthesiology, Yokohama City University,
School of Medicine, Yokohama, 232

We developed an automated weaning system from the ventilator using
pressure support ventilation (PSV ). The PC-8001 personal computer
(Nippon Electric co. 1td.) controls pressure support (PS) level of the
Servo - 900C ventilator (Siemens Elema) with monitoring respiratory rate,
airway pressure, and endtidal CO. concentration. The main algorithm
is that PS level is decreased gradually with feedback of respiratory rate.
Respiratory rate is selected as the indicator of dyspnea, for tachypnea
is the first symptom of dyspnea. If tachypnea should occur, PS level
increases automatically. Weaning from the ventilator controlled by this
system was smooth enough for practical application. We conclude this

automated weaning system of PSV is useful.

Key words : Respiratory failure, Mechanical ventilation, Ventilator,

Weaning from ventilator, Automated system
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The Application of the Computerized Processing System for
the Intracranial Pressure (ICP) Monitoring

Takanobu SANO, Akio TATEISHI, Hisao TOKUNO, Toshihisa SUZUKI
Tane Hospital Dept. of Anesthesia and Neurosurgery, Osaka, 550

Intracranial pressure (ICP) monitoring is important for the manage-
ment of patients with cerebral disorders. It is sometimes difficult,
however, to analyze long - term ICP data on the quantitative basis. We
developed the ICP processing system which enables stalistical processing
of ICP and its display at any given interval for bed side monitoring
and retrospective evaluation.

ICP value sampled cvery 1 scecond is calculated to yield statistical
parameters (distribution table values, mean, standard deviation,
maximum, and minimum) and stored in a mini floppy disc every 300
samplings. Processed data can be displayed in a histogram or a
trendgram at any given interval on CR'T. Data stored in a mini floppy
disc can be also served for the retrospective analysis.

This system has, compaired with a chart recorder, advantages as
follows ;

I. easy in operation (hardware and software ), 2. a quantitative

evaluation of ICP, and 3. economical.

Key words : ICP, Histogram, Retrospective analysis
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A BASIC Microcomputer program for Determination
of Right Ventricular Ejection Fraction on Thermodilution Curve

IFujio KARASAWA, Yoshiaki Fuse

Anesthesiology Clinic, Saitama Cancer Center, Saitama, 362

We could obtain thermodilution curve with beat - by - beat changes,
when we used fast-response thermistors such as Swan-Ganz Rapid
Response Thermodilution Catheters (Edwards Labo.). The thermistor
was connected to Thermodilution Amplifier and DC Amplifier (NIHON
KOHDEN). The analog outputs were simultancously A/D converted 50
times each second for 20 seconds and stored by 16 bits personal
computer, PCY9801 U2 (NEC ). The base line was determined by the
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average of the initial 40 points. The thermodilution curve was displayed
inversely. The descending portion of thermodilution curve was differen-
tiated twice by using our BASIC microcomputer program. It determined
the points of inflexion at which the negative quadratic differentiation
changed to positive one and represented them as the respective diastoles.
The ejection fraction was calculated from the differences in digital data

between base line and the respective diastoles.

Key words : Ejection fraction,T'hermodilution technique, Microcomputer

program

8. (AHEOERHEHA (FRPICENT)
BCRAEREA SR ASBE T80, RME
FINPER, BIse, =895 iz
CMHRANE S 545803, B, JHRM, & oy, RalifellE b
F, B EHET B0, BKoB, b, i s W TR KR 5
HEBRONTWS, ThAPPENNCE 1Y, & LT, FEE,
R, EEd, BEEoKEE, S E256TH S, Glilbhbhid,
DL BERGERZ2 S L~ E TR L, o0, RS
Zlifst N ilE T & B & I, FICK OFIEAE{G] U 2l v R 7 A % B3
L7
FICK I & 2 CAfH RS AR (Vo,) A E)IIRAe% &R0 <
#hSskd o b, $72, RIS EIIRE & TAREED#E%
R THNIEB O S, TOL D Dithhilid Zbd Tlidtaxlic k -
Tk onah, EK, HFiithTO@HARE 2 5 —TRISWIRO—>
@, ROBTH, BHE V oo & IRAPIRINAR I RRINE % ik ity 15K o B 5 7
WCHE K ORI ISRIENS - b 5 TH B, L L, LTI 7 4/3—
* 7T 4 7 H T —F M & BREFIRINBESERH OmiEillEL A F 22 b ) v



55 4 [ERRRE « HuhiaR o v 2 — ST AR 117

7 AR & o THIELE h, & O MEE THFE S hi B R el s
B, I ¥ 2 7 Ak > T Vo, OMHEIE DSBS 51 E -
TW3, bhbhiBAET d Lkt v A5 sDBEHICE - TOAME, &K
MIMASHCH omieet e %, frricilfEic Lico BESRHERIE Eig v 2 7
A X OMENRRERT, BEe=y —%ED L#ficey bahk=fa v
(PC8001NEC) ek bhtze #F VA MY w2 2D, BLU, BEE
== oI NBAEIRIT, AFEERA/D 3 v/3— & — 2Tl
AN Utzo TDINRIMBESEAAIE, ~% 2o & vy, BBaEIOwE, +—+8—
Fizk>TATI LT,

O R, RN 30 ic—mlo# & Tt & h, JHIEI i
ftxhz, COMMEERRUHETY oy E=F1 27 iFsh, DI
ARricifiah b,

9 Uk v 2 7 £ 2 BERR QBB R o MM i L, CoOJEk
& BB DR MM % 5 B 1o, BTIRE:OZh IR Ulce € OFGR
AEBHRE0.96 (N=17) LBEIFTH - 1o

F&0

1) CO % Fick T, fhirhaifer)icfllsE Ufco

2)  BFIREEE OHEBIEE - Foo (0.96)

A Continuous Measurement of Cardiac Output (CO).
Koji MoriTA, Matsuyuki Doi, Kazuyuki IKEDA

Surgical Center and Department of Anesthesiology,

Hamamatsu University School of Medicine, Hamamatsu, 431 - 31

We developed microcomputer based Cardiac Output (CO) and Total
Peripheral Resistance (TPR) calculater. Calculation methods are based
on the FICK principle which was originally described by ADOLPH FICK
in 1870. Oxygen consumption is measured by our originally developed
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Respiratory - metabolic Measurement System (RMS) and that data are
transferred directly to this system by communication network. Mixed -
venous hemoglobin saturation with oxgen is measured by Oximetrix
fiberoptic - catheter system and directry transferred to this system. This
system can measure CO and TPR continuously with good performances

in anesthesia.

Key words : Continuous measurement, CO, TPR, Microcomputer
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Application of Computer Consultation System
for the Anesthesia of Uncommon Diseases

Toyoaki Kivora, Hidenori MIYANO, and Osamu AOCHI

Department of Anesthesiology, Nagoya City University,
Medical School, Nagoya, 467

We have developed computer consultation system for the anesthesia
of uncommon diseases. This system is consisted of four data files based
on data basc theory, that is information file, article file, case file and
searching file.

If you consult with this computer consultation system about anesthesia
of an uncommon disease, you can get desired informations from
information file. In addition, if you want to get details about the
disease, you can look for some reference articles from article file. If
you fulfilled anesthetic procedure, you can input the anesthesia summa-
ry into case file. Searching file includes different name of disease as

many as possible, so that you can immediately search for necessary
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name of disease.

This system is very useful because it supports not only to perform

daily anesthetic procedure butl also to investigate anesthesia cases.

Key words : Computer, Consultation system, Anesthesia, Uncommon

disease
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A Computerized Transfer System of Intraoperative
Laboratory Reports in the Operation Rooms

Osamu UcHIDA, Fukuichiro OKUMURA

Department of Anesthesiology, National Cardiovascular

Center, Suita, 565

We have developed and utilized an automatic transfer system of
laboratory reports using a personal computer in our operation rooms.
A 16 - bit NEC computer PC-9801 receives results of intraoperative blood
samples from the clinical laboratory through an RS - 232C interface. This
computer compares the patient’s ID number included in the reports
with registered ID numbers which are entered beforehand by anesthesio-
logists from the keyboard. The reports are then transferred to the
corresponding operation room. A thermal printer is placed in cach
operation room, and anesthesiologists can obtain printed results.
Reports are also stored in floppy disks for later data retrieval. This
system has proved to be very uscful in reducing turn-around time and

saving human tasks.

Key words : Laboratory report, Operation room automation, Data

transfer system
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#: 37904 S1/Frofessiona
30-0ct-86 21:49:47

Sb: #Bronchodilators

Fm: Michael Gunderson 73067,207

Ta: Al

I am partcipating in an effort. to revise the Finellas County (Florida) EMS
System protocols. One issue we are dealing with is nebulized bronchodilator
use in the field for treatment of asthma, emphysema and anaphylaxsis. We
currently carry aminophylline and epinephrine. Aminophylline has been causina

frequent incidents of significant ventricular ectopy. Thus, we are hoping to
use a drug with more beta-2 specificity. We are leaning towards albuterol in
an aerosol. I would appreciate any suggestions regarding choice of drug for
field use. I also have found conflicting data comparing aerosol versus oxyaen
powered nebul izer delivery systems. Those who have had some EMS experience

in this matter might keep us from reinventing the wheel., Also, | would like
to get some opinions on use of nebulized albuterol in pediatrics - Would it
be an appropriate first line intervention over epinephrine in actue asthma?

#*%% There is a reply:
37906

#: 37906 Si/Frofessional
31-0ct-86 02:21:59
Sb: #37904-#Bronchodilators
Fm: chris hilton 76347,3404
To: Michael Gunderson 73067,207 (X)

ex in responce to your question of pre hosp. treatment. Ouwr EMS protoccl is
Alupent. Although I can‘t site the 1it for it it is said that it is possible
to achieve the desired effect with either nebulizer or metered dose inhaler. A
study was just completed with alupent inhalers that were used with a injected
into a breathing baa of sorts to see if more of the desired dose would reach
the patient, initial review of the study did not support that it made much of a
difference. The advantage of the nebulizer is the amount of moist air that you
are able to deliver to the patient. Otherwise, 1 think that it is a matter of
preference as to which is better.

Metered dose or nebulizer. Just depends who you ask

s 37927 Si/Frofessiona
01-Nov-86 10:06:31

Sb: #37906-Bronchodilators

Fm: BOB ROSEN 75026 ,631

To: chris hilton 76347,3404

agree., Our system uses alupent; a couple of squads carry updraft sets: othersu
others use mettered dose inhalers. aminophylline is too tricky, takes to long
to set up in field, can’t get theo level in field, etc. Wouldn’t advise using
it.

&1
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Telecommunication for Anesthesiologist

Makoto OzAKI, Minoru MOMURA, Kyouko SHIINA

Department of Anesthesiology, Tokyo Women’s Medical
College, Tokyo, 162

The possibility of telecommunication via personal computer is being
paid attention very much recently. From before we have asserted about
the usefulness of telecommunication in an information collection for
anesthesiologist. As the method we tried to gain access to various data
base and bulletin board system actually.

At this time we report about the possibility of a participation to an
electronic conference system as anesthesiologists. An electronic confer-
ence materializes an information exchange between a great number of
persons. We got the password from a couple of networks, BIX, Compu-
Serve, Delphi, Denshi- mura and MIX. They have already medical
conference room in their network electronically. The members of these
rooms are not all anesthesiologist, but the discussion are interesting
and informative. We conclude, although the electronic conference are
lack of being timely, we can discuss together wherever we are living
and whenever we are sleeping. It's great to discuss altogether beyond

the space and time.

Key words : Personal computer, Telecommunication, Electronic

conference
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Analysis of Anesthesia Cases in a Middle Size Hospital

Yoshihisa FudJita, Akira Fukul, Nobuo MATSUMOTO,
Toshio MORISHITA

Dept. of Anesthesiology, Kawasaki Medical School, Okayama, 701 - 01

Anesthesia cases from July 1985 to Ifebruary 1986 in Matsusaka
Saiseikai General Hospital with 340 beds were analyzed by using a
relational data base program. The analysis revealed two charachteristics
in a middle size hospitals, namely short durations of poeration (80% of
cases were less than three hours) and high percentage of elderly patient
s. Mean duration of anesthesia per day was 146 min. As the anesthesio-
logist (Y. Tujita) could cover the one third of all anesthesia cases in
the hospital, it is estimated that at least two ancsthesilogists are needed

in order to respond all requirements for anesthesia cases in the hospital.
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The Use of a Computer System by Anesthesiologists
at the Surgical Center

Takahiko MORI, Chikara TASHIRO, Tkuto YOSHIYA

University Surgical Center and Department of Anesthesiology,
Osaka University, Medical School, Osaka, 553

A computer - based patient data acquisition system was built for the
Osaka University Surgical Center in 1895. Since then the Osaka University
Department of Anesthesiology has been utilizing the system to store
anesthesia data. The data on 3530 anesthesia cases have been stored in
the data - base by November 8, 1986. It took about 10 minutes per case
for novices to input data, but after 4 months of daily use the input - time
shortened to 4 -5 minutes.

Although the “mainframe” - computer - based system like this is good
at handling large amount of data efficiently and safely, it lacks flexibi-
lity bacause special skills are needed to write or revise programs on

such a system.

Key words : Computers, Data management, Record - keeping, Surgical

anesthesia, Man - machine interface
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Prediction of Anesthesia Monpower, Using with Personal Computer
Ken ASAYAMA
Department of Anesthesia, Cancer Institute IHospital, Tokyo, 170

Our daily anesthesia administrative data were inputted, sorted, calcu-
lated into personal computers of PC8801 & PC9801 since last ten years.
Present data were obtained last 24 months since July 1985, for which 5
column mean was calculated using MULTIPLAN software.

With the following two calculations, prediction of increasing anesthe-
sia (lcxﬁa]lds were obtained. On the cases, y(cases)=0.6X(no of month
from October 1985)+217.4 and on the minutes, y(minutes)=147 X (no of
month from the same month)--40,622.

Providing personal daily anesthesia workload is 215 minutes with 240
minutes of the 3-sigma maximal load, the increase in the demand
represents that one anesthetist per day per week is necessary in 6.1

months.

Key words : Anesthesia manpower. Prediction of demand, Linear

progression models, Personal computer
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The DC Servo Circuit for ECG Using Analog - operational Amplifiers

Takashi KINOSHITA, Yoshifumi TANAKA, Takashi NATSUYAMA,
Kenji SGEMI, Satoru HASHIMOTO, Masao MIYAZAKI

Department of Anesthesiology, Kyoto Prefectural University of Medicine,
Kyoto, 602

We devised a circuit that reduces miscellaneous drifts of ECG. The
circuit consists of two analog operational amplifiers as a lowpass -
filter and a subtracter. This circuit enables us to perform more stable
ECG monitoring and save time and memories on the occasion of A/D
conversion of ECG with a computer.

Also we designed the on -line system that measures the R - R intervals
of ECG. This system consists of a highpass-filter, a comparator, a
monostable multi - vibrator and a microcomputer with a programmable
timer, additional to the circuit described above. Utilizing this system,
we can measure R -R intervals with 1 msec accuracy. Application of
these circuits to the ECG monitoring of various types of arythmia, such
as atrial flutter or AV blockage, would be greatly useful for intra-

operative management of anesthesia.

Key words : Reduction of drift of ECG, CPU on-line measurement of

accurate R - R Intervals
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Automated ECG Analysis Data Acquisition to the Patient
Data Management System (PDMS).

Koji Monrtra, Kazuyuki IKEDA

Surgical Center and Department of Anesthesiology,
Hamamatsu University School of Medicine, Hamamatsu, 431 - 31

We developed a low -cost time-shared ECG analysis system. One
ECG analyzer is located in the central area within the surgical center
and the ICU. ECG tracings from each operating room (total 10) and
from ICU beds (total 4) are connected to the scanner located beside the
IECG analyzer and one tracing selected within all tracings is transferred
to the ECG analyzer at one time, at the next time another tracing is
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selected and goes, and so forth. KCG analyzer processes this tracing
and transmitts analyzed information to the microcomputer and they are
stored temporally, and finally they are transferred to the PDMS and
they become PDMS data resources.

This system shows good performance by its cost.

Key words : ECG analysis, Time - shared use, PDMS data resources
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Intra - operative EEG Monitoring (2) : Parametric Representation
of CSA,/DSA Patterns during Anesthesia

Yosio KiNerucHi, Hidekazu KATO, Mamoru TAKIGUCHI,
Yonosuke YAMASAKIY

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

The EEG analyzer we have developed is capable of processing raw
EEG to display in the form of CSA, DSA by colour. In order to reduce
the three dimensional CSA and DSA data into a two dimensional
display so that these processed data can be better chracterized, we
defined the percent spectral edge frequency as a frequency at which the
one - sided - power sum comes the designated percentage of the total ; and
the mean frequency as a powerweighted mean within the interval that
includes a dominant spectrum in the frequency distribution. EEGs
recorded from patients undergoing halothane and enflurane anesthesia
and high dose morphine and fentanyl anesthesia were processed by the
analyser and these variables were superimposed on displays to evalute
their ability to characterize EIXG changes. The edge frequencies appear
to be adequate to describe changes of EEGs produced by halothane and
enflurane. The mean frequency proved to be a better indicator in the

cases anesthetized with high dose morphine and fentanyl.

Key words : Intra - operative EEG monitoring, CSA, DSA, Edge frequency,

Mean frequency
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R (C) B Tokdickbahb,

Ci (T) =2Aiki J Ca (t) ¢™TV dg- (1)
Ci(T)

Ki:Ci (T) Ai J‘ Ca (t) e~Ki(T—()dt .................... (2)

A SR DA/ I T EREL
7eZ U, R ki 3EEEFETE Vw0, 2) RebBuvwT, R
U O kifiE 5 A RoR (“C) IRBERGME Ci LBRImp (“C) BREEE M
OFSHE (f Ca (1) e 0dt) OPYRETFH IV E2—SHTRIILT
BL, FLT, A= 5 VF /520 1 MFETEDCiE kil L~y &
VIY 5B,

JE 3 & P GHER

(“CJ- deoxyglucose (("C)- DG) %L Lcd b, BRI % FR ) I
LU 45 5330 % 0 INEEA DMERE LCBF LR TH %45, BRI
IMSEE S i LindfEch (1C) BRIEIEME & 33 & S 0k5 (G) BEZWES %,
LCGU Dt %3 Sokoloff & OFjEic e CTUITF i H L sk 3, |
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)
HF=Ci* (T)—K1* e te"mby
S Cp* e ™ Had ¢
S= (AVm'Km,/¢VmKm*') (f (Cp'/Cp) dt—e ' +k"
TS (Cp'/Cp) e +8H¢dt)
TCT, Ci* (T) :JRiiod (“C) s, K1*, K2*, K3*: (“C)-
DG DI MBI B3 2 SUG S ER (K1°, K2'), &2 WKANT
@ hexokinase Ik 5 Y VERLICIG B SO &R (K 3*), A @ WK
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- BIRTT22288 >
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K3 Enflurane (2 %) ¥ LCGU (a) 8L U LCBF (b) OfilERT,
LBSHIN (B2 EE), TBUIRMN (R, 5%, RE2Ea8),
LCBF IAFPRICE <, enflurane DIRINMGEINIIMIEH ZRL TWbo &
fz, LCGU @RI ENSSH 5,
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WD DG & G D5, ¢ ) YBMbEN GHZ D E EMHIRICAS
W&, km*, Vm*, km, Vm : DG & G ® hexokinase i< %9 % Michaelis-
Menten SETH B0 (AVm*' km, ¢Vm Km*) (3#thiE# (Qumped con-
stant) &Wbhd,

3. Rf

Enflurane D LCBF B X UF LCGU :

HBAIEAEIRDIRAL T LCBF A58 0 A% (B3), LCGU k> W Tid, R
I HGHIES) (RITHEDZL) ML KRB -> TS,

Pl & LCBF :

Rl EARRAE 7 v b 2Ol fISSHBIIRES 3% L 72 & & D LCBF O %
{bERd (B4), NHBIIRRONHIETIE, RIXTRSEIMREE Y (b,
LB, HEBEIRERD O OE%E > 1 5L EX SN AR, Tk, h

4 BIUUEEARFRE S v b 2O FNESEINRE R & 7 Vi B 2 I
(LCBF)o a ; IR, b ; I 3 M, ¢ ; EIMEERGK 2 K LB
BIAM (RERAEEEE), FRISEM K, mE, R Ea). i
MARFED & CHAEREDOIMFA TSN 5 —< v €V ik EHTH
%,
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FEOWIME S > 7 (b, FBOo ZDOMKIRER LA, RiiBide ¢ kRIm
WAEIE L TWign,

5, £&£8

A 703V a— Sl & BmEHHTERE E W T, Rk s
FUBEI PR OERIN < v €V 7 &R Lic, ¥ AT 5O,
JEBER OHIE, BB L OO WT, =M s avEa— s 0f]
REENPLTWAEIETH B,

Mapping of Cerebral Blood Flow and Metabolism by a Microcom-
puter - based Image Processing System (Unigraphy UHG-100-S1)

Toshizo ISHIKAWA, Yoshiyuki SorJimA, Hiroshi TAKESHITA

Department of Anesthesiology, Yamaguchi University,
School of Medicine, Ube, 755

A microcomputer - based image processing system was developed for
quantitative analysis of autoradiograms obtained with (“C]J-Iodoanti-
pyrine (local cerebral blood flow) or (*C) - Deoxyglucose (local cerebral
glucose utilization) method. The system is composed of commercially
available components of charge - coupled device (CCD) camera, image
processor (image PC, edec), microcomputer (PC9801, NEC), image
memory and color display. The computer programs are wrilten in
BASIC language. Autoradiograms are automatically scanned, and
optical density of each spot is digitized (8 bit) at 256 x 240 rcadings per
15 mm’® area and is stored in memory (64 KB, two flames). The digitized
data can be used to calculate cerebral blood flow and glucose utilization
with the operational equations of the (*CJ-Jodoantipyrine method and
of the ("C)- Decoxyglucose method and then images of autoradiograms
can be reconstructed on the color display as quantitative flow or metabo-
lic maps. The system will provide an cconomical and casily operable
methode for the determination of local cerebral blood flow and metabo-

lism in relation to anesthesia and ischemia.



5 4 [EDEERR « SRR D v © 2 — Y TIPS 173

Key words : Densitometry, Autoradiogaphy, Imaging, lodoantipyrine, 2 -
deoxyglucose
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