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ABSTRACT

Simulation of Aortic-to-Radial Artery Pressure
Gradient Using Silicone Tubing Model Composed of
Three Different Elasticities

Haruo FukuyAmMA*, Masahiro KANAZAWA*, Yoshio
KiNerucHP* and Mamoru TAKIGUCHI*

We have reported that the aortic-to-radial artery pres-
sure gradient was attributed to arterial elasticity gradient in
patients showing a pressure gradient after CPB. We attempt-
ed to prove that the pressure gradient was attributed to the
elasticity gradient using two silicone tubing models com-
posed of different elasticity. Tube-A was composed of three
tube of 30s, 50s, and 80s elasticity (from left to right) rep-

resenting the degree of hardness) . These were molded

100Hz

30Hz
Frequency

together with a silicone adhesive, insuring a smooth inner
surface at the connecting parts. Tube-B was molded in a sim-
ilar fashion, however the order of the tubes was 80s, 50s, 30s
(from left to right) . Frequency characteristics were mea-
sured from tube-A and also from tube-B. The characteristics
from tube-B was inferior to those of tube-A. This means that
decreasing elasticity gradient causes deterioration of fre-
quency characteristics, resulting in larger pressure differ-
ences between the input and output of the model (i.e. the
pressure difference between the aorta and radial artery.
Furthermore, in order to simulate the behavior of the tubes,
we constructed the transfer functions using above mentioned
frequency characteristics, and confirmed the relationship

between elasticity gradient and pressure difference.

Key words : pressure gradient, arterial elasticity, tube model,

frequency characteristics, computer simulation

*Department of Anesthesiology, Tokai University School of
Medicine, Isechara 259-1193




Y E1—5ETIVIC KB REBIMRERAZORFNT
—KEII - HEDREEREOY I 1L—YaY—

GRS
AR LIS *

KIPIR A & A MUF BTN T 5 15 R % i
C, ML, FERAY S 7% 5 AT 7TV THR
L, RRRMICEETIIRLE TS L2EREL? 5K
BIREBIZE M L, WRECHEREEL H 5%
BEETIRL L) LT 2RADW OGS
fma”ﬂo_nmkmm#a%meiﬁ&
WRDMEWT ABETED X H LT DD,
I BG-$ 5 M7 )15 L OBER AT A 7s & & |7
LAfTchHb, 2hFT, AL (CPB) i
KREIIR - B IR L B S5 B3 5 58 1R
WAR IR E D 2 ) 2 & 2 WS M L7z,
UL KBYIR A & BB BRI 18 2> o T LR
(Y 7E) PREET TS (o2 kb)
CEEFERLTBY, MTHFELOVEDDEHK
TALL EBZE L OMRERIEL TWb, 22Tl
20DBERMBET N EHWTCPB#KICAET S K
TR - BEBBIRMOEREL S IaLb—FT52
EDSTELNE ) MW LT,

1.7 &

INFCHIMEC, BMEL, KR D S5 NE
FROBRMPEE T VIHE RS NTHEY, Ml
T O % LR W A5~ 10Hz & 72 B & 9 12

BETHHAENE . B IR S BEE TR B
L ORI & 50 L 72 BIEKE TNV T B, La,
Ra, Cald KEIIRDOESRE, Lr, Rr, CridlEir 5
BEEBIIRICE 2 2%, RepldKAIhLe Ry,
* PR B AR 2

GIRAEE *
Fo] S
La Lr Rr /Pr
R E
aCa== Rp Cr.[ Rrp

5] CP, 2 CP,

C1T CzT CsT .
—E@— : Charge Pump

X2

®1
La = 0.005mmHg-sec?/ml
Ra = 0.006mmHg-sec/ml
Ca =0.1ml/mmHg
Rp = 1.0mmHg"sec/ml

Il

Lr 0.005mmHg - sec?/m!
Rr = 0.006mmHg-sec/ml
Cr =0.1ml/mmHg

Rrp = 1.0mmHg - sec/ml

NODEROBMAH A FRAIIRT . MEFHMEFRIC
W54 EHFRIFRCrTh b, HEROETIX
CrAfefli XL Y K& 2B LY T 5, E
FUANDATNEBERTET, FEROMIzET
VORI G 2 B 5B T L, SR EEIIR
JEAKBIRIE & W B 2556 LK 22561
DWTHREN L 72,
HPECHODAIZHEH LZEF IV ER2IZ:RT,
WEROIET % C, ~ GO 3D ERTEL, BRE



71—
R4 o R7
Ve '\ C3 0.2u V@%
V6
oF
in T T e
I o 2521 -~y e ay = el g,
:: R8 O ::RQ :: s8
] _ss 1 s7 6
% RIS - © R17
V3 R16 1k |outt R18 1k out2
Rk L cs Rz kT L c2 c6
T Ol T 0.1u T o0.2u T 0.1
B3
3.0V
Cr (0.008)
2 0V- Cr (0.02)
Cr (0.05)
1.0V
ov T Y T )
10mHz 100mHz 1.0Hz 10Hz 100Hz 1.0Hz
Frequency
X4

WEBITA2MEOWNE T v —I R T (DL
DORFmITE R D NEH &R L TROF =
W% BB, RIBBIH) TRLZ, AN DI
Piry ~ gl ZHEICEE S 2R ORI TH B, i
HE Bk, ETFNANOADEIBIEFTEL, AN
L-BERESTF ¥y — VKRS | %
Bk SN BMICBL LTV R R BT 5, B
WEIREASKBIIRTE & D &< 22 HE LKL 2

BRI DOWTHEED DA & ORIFRZ T L 72,

A=)

Ao

A=)

& o> TH=M

o] B AT I I % > 2 2 L — % (PSpice,
MicroSim, USA) # fv7z, BEFBIIRD HIFA L
22HARTAY—=FWBEN DT Y AT 2—
(PGW-14, Radi Medical System, Sweden) % Jij\»
TIHLE & IR AEWEE D2 b % Sl LA 7 — &
EL7z,

2. fEm R

BB TERIROBILRE G728 &,



—8— AV Ea—FET I L BEHDIREBEIEOMN—KEIIR - BEEDIRNEREDOY I 2 b—-Ya v—
600mV
¢0.01
0.02
400mV R /x

!
A

200mV

{003
/ <— 1005

ov
2.0s 2.4s 2.8s 3.2s 3.6s
Time
=5
-
400mV - - rn
200mV+
/ Pout1
| M P2 M
OV T T J !
0.3s 0.5s 1.0s 1.5s 2.0s
Time
X6

B BRI O W B 2 4R, HEi
WEINCAHY T 2 BT CTH S, Crt0.02 (B
fti) oW LIEE, ZRREKRELLZGAED
FEIRIE W 2 & SARIRIGOZALATK & Vo ALATYEM:
EHERICIE GRAURER]) b LR L D v
WD S BN FED SN TVE (FERITHEM) .
JEJI N Y AT 2 —H & JHvCGER L2 KBIIRE
WIE%EANTHERSITRT LI ICCravk& L
%5 L PrOWEIHE KT § 5, F¥IE, 41
IRIEOZTIIRE I3V, 0 X 5 IR
LOZEALIZE ) [BIEARIEDZALATKBIIR - BE4 B

s

RN DEEEFHEO O ODBERTHLILED
Wb b,

M2 DEFVICKBIREEERZ AL, Fv—
VRV T Lo TEBFRICEE L2 SOMEE
bEB6 RS MENIEINZAHY 3 2 BELMHE T
Hbo FISHFREPKBICHMT DHE6%2RL, #
BOC, TIENMEA4IAET LT b, D]
JED &% O FFHIME, IERYMELET LTS
A3, B2 D 7V I3\ T IR B o0 F 3
1~ DT B ONT—EfliL L7220 TH
b0 2%, BEOHADADHNEERL TV 5,

T %



1. £=%—

BROBE BT S L, S0z b LK
CiikER e BN S 5 L BB EEN M LA
5 (RERITENE) o HPEERDOZLA KB - BEiF
BRI OEBZESMO O L DDOER, 2\ LIFE
BEEHFLTWAERTH LI L i) hvhE
5,

3. & &

CPB#AD KIS L < WX RBREIR & A58 Bh IR i
DIEBEDFBIZW T 2HMERL WY~ L
LADH, WD KBRS L < I3 KRB & 4%
FIIRO 2 HDIME (KIE) ENH 2L T 5
WETH - T, 2m B OEREIHIET 51477
F L OBFRI & HRHERY L T E b Tid R

o KIYNR & AEETIIR % b 2 (mEMBO AL &
FThE, EEEBOZLEWHS 2 Tldl v, BT
353 VRS L B L 7 SR A O BE R <0 U,
AT b2y MEOKT, MAENERIED B
T 5 CIRENBE 2L S EETIED
LOMEERESED LB L2 h s
Vo EIRZE DWW TS RO IRIRIE D 2L A
KETEEZTND D, ZOBEDS MEROSE W
B2 2L S 2 ERIT 2% S 201§ 540
Bhdh Do KDY I 2 L — a v TIImAERE
XG5 B DEALASE 70V O JE M B %
AL S, REYIRIE SR U TR TIIRIE 25 < 7%
LA LB R ABEDOTENH Y ) 5 2 L &R

U7z MU NSRRI D2 AL 2 s ¢
HIULIE o TR YORETHEL ) 2ETH
b, L72h¥> T, CPBHiROMAE MR DLEAL)

JEBGEI ST 2 EHR LDV EOThHL L %
YIalb—TavIilio THEMIRLI-EE
TWh, ETNVEDOWANALLREREINT A—F
&L CRBIRE AR U CEBEETIIRIE A < %= 5%
BB 2 HEEETILRBHTH LY, %
FEASHRIE 22 BB 1 iE b F D RS v, AU

—9_

ML THEAIS BT 7 RN L o SR <2 I 13 CPB
MR TRIY ) 2Z(TH Y, MENTED S
FEM D AHETIE R Ve BT IV OFKAYILHLRp %
AL S5 LW S L L, KBIIRAE & 45
HEIIREOBRE 5T 5 2 & 25T & 5 A5l
BT B

L4735 L DR DIEACLHS £ O D JE W Bk
%%wéﬁ,%%MWE%LﬁitumTéﬁé
ETBERTTOND NI, MEHREROT 250
BNEOKT L HEIST 5 L ER B ETLVHE
2TH 5, MEDER) T AN F—%EFNVETE
WIDFERELTCTF Y=V Ry TERH LI, F
Y= TR TEMEOBFRICEZ LN T TO
AT 2 Rk T A F o T b, il &
REDERNIH L 72 BAT DTS TE VS
kST L E TRl OBMITYRIC R 5,
COLHILT, ~EEROBEWI R DEEN%
BHIL, HEFIKEVELZOREIIETLE
JEIET 45, EBIZIE, EFVICAHLAKE)
WRIE W T D it/ INER 53-8 FE I NS b L 7 BT 12 484
AN, Fy—U RV TILoTREIZELND L
ZOERIIG CTHENDPEAT B L E2 D, AR
KB BETF VT, ISR 2b b7 —%
(UFRHERE 72 &) BART R0, B oz
(DX C) RRETHI ENTET, ik
R & 1) BV IR % §% 8 L7 O CIEHIE R I
KFL2WLIEEATE2H00OWBOEIIRI &%
Motz EBLASKEVE ZNIHIET 5 EH %
KEZHi%E L SN WA CIEOEIGE S
Bo BERMERPRBIMT LT (FHh %
%) HENE—EOMBEITHNT 5 & &, EHNEE
REWETLTWL I EEA A=V ThIT LV,
KEWIR - BEE BRI OEBEDSFEBL T b L &
KDDL BRBADPELTHDEDOTIEE LWL
FATWD, DX HIKBORIZINE RO
A WET A LD TEL LETIE, K



1 DET VTR L&D % IRIREEOZALS B
SNBETTHAb,

ZE 3wk

1) Wesseling KH, Ben de Wit, Beneken JEW : Arterial
haemodynamic parameters derive from noninvasively
recorded pulsewaves, using parameter estimation. Med
Biol Eng 11 : 724, 1973

2) Pl , PR, LS NI & BRI
DR B & OGERMAIRI ORI Z LD 5%
VY B IEHTE: . BAERR C 115 : 1039, 1995

3) Chen CH, Nevo E, Fetics B, et al : Estimation of central
aortic pressure waveform by mathematical transforma-
tion of radial tonometry pressure. Circulation 95 : 1827,
1997

4) Bl Az, RERGE, S5 #1030  BEE mIRE 2
AR L AERERIA T 7V X 505 BRH)IG
DIFRBMEHIE . 455507 MBE 9768 : 71, 1997

5) Stern DH, Gerson JI, Allen FB, et al : Can we trust the
direct radial artery pressure immediately following car-
diopulmonary bypass? Anesthesiology 62 : 557, 1985

6) Gravlee GP, Brauer SD, O'Rourke MF, et al : A compari-
son of brachial, femaral, and aortic intra-arterial pres-
sures before and after cardio-pulmonary bypass. Anaesth
Intens Care 17 : 305, 1989

7) Maruyama K, Horiguchi R, Hashimoto H, et al : Effect of
combined infusion of nitroglycerin and nicardipine on
femoral-to-radial artery pressure gradient after cardiopul-
monary bypass. Anesth Analg 70 : 428, 1990

IV ¥ 2= TN L BEETIRERIZEOFT—KEINR - BEEDIRMEREOY I 2V~ a v—

ABSTRACT

Simulation of Aortic-to-Radial Artery Pressure
Gradient Using Computer Model

Yoshio KINEFUCHI*, Masahiro KANAZAWA*, Haruo
FukuyAMA* and Mamoru TAKIGUCHT*

We have reported that in patients showing decreasing
pressure gradient after CPB, the aortic-to-radial artery pres-
sure attributed to the gradient of arterial elasticity. We stud-
ied the relationship between the pressure gradient and elas-
ticity gradient using two kinds of electronic circuit model.
The first model consists of capacitors corresponding to wall
elasticity, inductors corresponding to blood inertia, and resis-
tors corresponding to viscosity of blood flow. The magnitude
of capacitor denoting the forearm elasticity was changed in
proportion to the gradient of arterial elasticity after CPB. The
second model consists of three capacitors (representing elas-
ticity gradient) and charge pumps (acting as charge trans-
portation) which represents blood flow. The pressure wave-
form derived from aorta was input to the models and the
model outputs corresponding to radial artery pressures were
measured. Both models showed that the difference in input-
output voltage corresponds to the aortic-to-radial artery pres-

sure gradient.

Key words : pressure gradient, arterial elasticity, circuit
model, computer simulation, charge transport

*Department of Anesthesiology, Tokai University School of
Medicine, Isehara 259-1193
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ABSTRACT

Aortic-to-radial Artery Pressure Gradient after
Cardiopulmonary Bypass : Pulse Wave Velocity and
Arterial Elasticity

Masahiro KANAZAWA*, Haruo FUKUYAMA*, Yoshio
KINErucH*and Mamoru TAKIGUCHI*

In ten patients, the relationship between changes in
pulse wave velocity and the pressure gradient of the aortic-
to-radial artery after cardiopulmonary bypass (CPB) was
investigated. The changes in arterial pressure through aorta-
to-radial arteries were measured using a guide wire of 0.37
mm diameter tipped with a transducer before and after CPB.
The changes in the pulse wave velocity were calculated by
measuring the propagation time between the QRS complex
of ECG and the corresponding arterial pressure wave.
Thereafter, they were converted into volume distensibilities
using Bramwell-Hill equation. We found that in the patients
showing a pressure gradient after CPB (7 out of 10) ,
intravascular pressure and pulse wave velocity decreased
gradually from aorta to radial artery, and that corresponding
volume distensibility increased gradually. Relative arterial
elasticity (young's modulus) decreased gradually. In the 7
cases, sonography showed the decrease in radial artery
diameter after CPB.

Its diameter changes may be related to arterial elasticity
gradient, These results suggest that the aortic-to-radial
artery pressure gradient is attributed to gradual changes in
arterial elasticity and volume distensibilities.
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Key words: aortic-to-radial artery pressure gradient, pulse *Department of Anesthesiology, Tokai University School of
wave velocity, volume distensibility, arterial elasticity Medicine, Isehara 259-1193
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ABSTRACT

Numerical Model of the Arterial System and
Numerical Simulation of Arterial Pulse Transmission

Hirotoshi YokoyAamMA*, Hiroko KANAKURA*, Shuji
Yamapa* and Toshiyuki NOMURA*

Systolic pressure increases and the initial upstroke
becomes steeper as the pulse travels away from the heart,
whereas mean pressure decreases slightly. The mechanism

responsible for the changes in arterial pressure waveforms

—19—

has been elucidated by recent studies of wave reflection by
McDonald and others. However, we think that wave reflec-
tion theory contains contradictions.

We made a numerical model of the arterial system and
made numerical simulation of arterial pulse transmission.
The numerical model is a 1-D nonlinear lattice model. The
equation of pulse wave transmission on 1-D nonlinear lattice
becomes nonlinear partial differential equation. We used
numerical analysis method for solve the nonlinear partial dif-
ferential equation. Primary wave is aortic pressure at ascend-
ing aorta.

Maximum stress increases and initial upstroke becomes
steeper as the pulse travels along the 1-D nonlinear lattice.

We speculate that arterial pulse is nonlinear wave trans-

mission due to nonlinear elasticity of arterial walls.

Key words : arteial pressure waveforms, arterial pulse trans-
mission, nonlinear wave, nonlinear partial differential equa-

tion, wave reflection

*Department of Anesthesia, Yokohama Sakae Kyousai
Hospital, Yokohama 247-0005
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ABSTRACT

Factors Preventing Development of PC-based
Anesthesia Simulator

Kunio Suwa* and Hayato SAIto**

We have only few PC-based anesthesia simulators. This
paper attempts to analyze the factors which cause such
paucity of software's in this area. Foreign made software's
are not plentiful, and carry drawbacks for difficulty in com-
munication and for not being consistent to regional educa-
tion and medicine. We need simulators of our own. It
requires time, energy and capacity. Professional software
personnel's are unlikely to work in this field because of their
scarcity and of provisional low income. Only possibility
would be the work of our own, which is difficult for various
reasons. One favorable factor exists, however, that, while
research in medicine is getting more expensive, the work in
this area requires little money if done on personal basis.

Challenge of young generations to this field is encouraged.

Key words : PC-based anesthesia simulator, simulation, soft-
wares, manpower

*Department of Anesthesia and **Division of Medical
Electronics, Teikyo University Ichihara Hospital, Ichihara
2990111




—22—

EYENRERITO O DRN_FETOT S LOERE A

HF A

B Bkl

HYTREOMNTIZIZ T = PEFNVIZH T
DR L L ATbNb, 13 V8= AV M E
TN TR0 BOUSHIEIRNT T b LS,
3 V8= b A v FEFIVLUEDOEA IR
WD LEE b, MIERNZFEITT T I LY
BHTHHY, RN TETEIT VT X
L O HHETH 0 R 2 L1 RE AL S LB
Hb, T, WHALTAIETHVITY XA LD
K OPDRETLEPUETH 5,

SRlbhbiig, WHORNZTETO 7T A
BAERCL, Z AU BB OHiB) T 7T
ARfIFINAT2a 28—k A ¥ L ko fitting
MRMEIAT A BNy =V 2Bl Lz, 72, 2
DRy =Y O E LTICGIZ & Y BRI =
ZHET 5 HAKEHEDDG-2001 2 5 Y A A
2T — % DT 247272,

1. VIO 7OHE

i 2 7 13 BSD/OS £ GNU C compiler % i\
THESE L CWwW5B, & 5142, shell script B & (Fawk
script Z FAVy 3 28— b A ¥ b BT VIR
fbL7zfiBh7a s g nkMziznyr—velL
720 X-Window T Tl Tk 2 & % GUIBRBE DAl 7
077 AbMLTV5S, KRTOT T LRy 7 —
VOB EUTIIRT,

OMIEB L VEMIED 20D Ta 7T £EEHA

*1 ABRRT 3L B9 BE R R
2 KBRS R BSR4 35
*3 K BRTF S P R ek

4 PR B 230 B IR  BEAR  BE R

= PR 2

et \

0

TWh,
QIILIFNT O 7 v T X 51213 Fletcher? 12
& BB IE Marquardt #3: & 8RFH L 720

OUNA vy =TV s NETHILILLDY,
TaY G AEIRT BT L LK 4 O~
O fitting S HE L 22 o TV B,

@5 i3 O S8 % # % L Robust estimation?
DT NVIT) A0V bFTyaresFEEL
AR

2. MR T OIS LZER TS LETD
MIREm & HERTTIE

1) WREBDEAH

IR T3 fitting IR ATEMR TH B 72O HIY
OBBILIEEEICTH 545, IERIELOHEIITE 4
RETHLENDH Y, SHICZOMHMEETD
B2 BNEND Do ZO70ilH O IEMILIERT
7+ T TR IO EFIHFEWTT TS T A
PR T B UEN D o Tz BNy I — VTR
AV =75 2NETHZLICLDFIHELZS
075 0%#MEG I ERHANTEEZ>TY
b

2) INT XA —RDMEMEDS A A

MM CIlEBYS 22 /8T A — ¥ OREME, &
WSS LT R LI L Y HgD I A =% %
BT 2, WHORENBENESEMLAY, &
MRS N2 § Bo RSy F=TUTR, B
5 A D bolus P G- DI IR EHER £ 2 v 13—



L &E=%-— o

25 r

.......... Test Data

| — — Robust (-)

201N, ﬁ ——— Robust (+)
15+
3
10 |
5 -
i

0 100 200 300 400 500

1 Robust estimation O %)%

kA 2 MBS B A S O BIEIRT  &
DA BIER T A4 7Y a v EINAFH
HOABORRE K - 72,

3) HEBEICHT IR
NG A=Y OPPUED & T AT/ L 512
FEMUZIRAT CLIATHI DR Y 3B LR 247 ) 7201

HHMAERIOBE L Vo 2 HEHEICEOb S
HAMEICEBRE L 2RI RS hv, K%y r—
VIGKRBIF SR BASE S N7 SALS /8y o — U¥
% B#12, 15IE Gram-Schmidt 12 & %1751 45 fif
& Pivot selection % BRI Ui 38 322 % /M BRI -
AL IICITHRLL,

4) MEBERAN I AOFBICH T B35k

WMo BANIAZT =5 D77 7MLk ) F
B CHIBITTHE 7D — S ZDbDIhETN

L EE L J/J{H EH DX RBLIEETDH
b, T TldImIUNERE 8D < Robust estima-
tonD TN T) Akt Ty arb LTHEELT
5%, Robust estimation (& fEHTIZ & 0 #45 fu7z8

SA—IPORREFEML, ZOREIIHDTEE

F=Y DHABEPET HNTETH D, EEFHIO

) AAE R R SE HSREE 2 35 6\ W3 A H 7% T
HbHEEZLNTVE, K%y 7 — Y TlIRobust
estimation ® 9 b Biweight % FH L Tw5b, F
fo, K=Y TLEARZMNT AT a
DFEHELTWDB, J ¥ 7IVF—% % {7z Robust
estimation D) E % K 11278 F - Robust estimation
R LW AERERBELELT— 128K
WHEEZITTWDL DD D D, K1 Tldiiss
EEATOLRWEBHOE1EOE I —002T
H B D%t L Robust estimation % 17 % V54 —

0.0334018 & K& { B o TWwWbB, —J, Robust
estimation #479 & —0.0205994 & %2 b, K& i

BEGOT— 5 OBBE R TORVE LHH D
%o

3. BNy r—JDINRAEE

A%y o — ¥ % T DDG-2001 THHN & R 7z
Ty WY AK, M ET o7z, 77— ILICG
WABIFIOMH LD DEMH LIz, 1BLY
23 8= M A Y MR LZZERZR 2127 Y,
O 23 8= X v N OB OB



_24—

(mg/L)
25

[\
(=)
T

SNEIRAT D 72> OR/NZ el T 1 7 7 b OVEK LB

Measured Data
2 Compartment Model
1 Compartment Model

200

0 200

600 800 1000

Time (sec)

E2 I ICGHED 23 ¥ /8— b A 2 MEH

A D fitting LTWAB Z W00 5,

5 58

HirnEz2ZEB LAIEOAHOIRETE LS
W ORMBITERNT Y 7 by 2 TRy =V %t
A A

SE R

1) Fletcher R : A Modified Marquardt Subroutine for
Nonlinear Least Squares, Harwell Report, AERE-R1971,
6799

2) Huber PJ : Robust Statistics, Wiley, New York, 1981

3) Wl ik, AMIIRER - RANZIRIEIC L BIEERT -
J#AT 71 5 5 SALS. IR, WETREE MRS, 1982,
p67

ABSTRACT
Construction and Application of a Software Package
(Linear and Non-linear Regression) for

Pharmacokinetic Analysis

Satoshi HAGIHIRA*!, Masaki TAKASHINA®Z, Takahiko
Morr*® and Ikuto Yosurya*!

Here we constructed a software package for pharmaco-
kinetic analysis (compartment analysis) . We made linear
and non-linear least square regression programs.
Furthermore, we added some scripts and options for easier to
use for end-users in compartment analysis. Qur program
package equips (1) mathematical formula interpreter to
calculate Jacobian from given differential functions, (2)
option of auto-setting of initial parameters for non-linear
analysis and (3) option of robust estimation. We included
modified Gram-Schmidt orthogonalization and pivotting in
matrix calculation for minimizing calculation errors.

We tested this software package in analysis of the data
got from DDG analyzer (DDG-2001 : Nihon Koden INC.,
Tokyo, Japan) . The regression curve calculated by our soft-
ware was well fitted the measured data and was also fitted to
the early distribution phase in two compartment analysis.

In conclusion, our software package showed good per-
formance and was proved to have easy handling even for

end-users.

Key words : compartment analysis, least square regression,

robust estimation

* Department of Anesthesiology, Osaka Prefectural Habikino
Hospital, Habikino 583-8588
*2Syrgical Center, Osaka University Hosipital, Suita 565-
0871
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ABSTRACT
The Development in Analysis of Electrogastrography

Takahiro Matsumoto*, Tetsuo Hatanaka**,
Takeyoshi Sata** and Akio Shigematsu**

Electrogastrography (EGG) has become clinically

applicable, owing mostly to development of portable
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recorders by several companies and of personal computers
that permit on-line analysis of EGG waveforms. Through
our clinical experience of the use of EGG in anesthesia and
critical care, however, we have noticed several problems that
remain to be resolved :

1. Methods : There is no standard to record EGG.

2. Engineering approach : Several filters are needed to
get a high signal/noise ratio.

3. Analysis : FFT (fast Fourier transformation) has
been a main method for EGG analysis. In this presentation,

we advocate some new methods that may mitigate those

—29

problems that limit the clinical application of EGG.
We conclude that this JSTA meeting has a lot to resolve
these problems and to improve this monitor as a useful

adjunct in anesthesia and critical care.

Key words : electrogastrography, fast Fourier transformation

*Division of Anesthesia, Shin-Kokura Hospital, Kitakyushu
803-8505

**Department of Anesthesiology, Universily of Occupational
and Environmental Health, Kitakyushu 807-8555
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ABSTRACT

Continuous Measurement of Cardiac Output Using an
Anesthetic Gas Monitor

Hayato Saito*, Yusuke Endo* and Kunio Suwa**

We attempted CO measurements using Fick's principle ;
combination of oxygen uptake, CaO,, and CvO,. The system
calculates oxygen uptake using anesthetic gas monitor
(Capnomac Ultima-SV, Datex) , CaO, from pulse oximeter,
and CvO, from mixed venous blood analysis. In six patients
undergoing CABG , the values so obtained were compared
with those obtained by the Vigilance CCO Monitor
(Baxter) . The correlation coefficient during surgery was
0.74, while it was 0.98 in the ICU after surgery. This agree-
ment indicates a potential of applying this method in the
clinical setting.

Key words : continuous cardiac output, Fick's principle, anes-

thetic gas monitor

*Department of Medical Engineering, and **Department of
Anesthesia and Medical Engineering, Teikyo Universily
Ichihara Hospital, Ichihara 299-0111
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ABSTRACT

Educational Tools to Learn Pharmacokinetics of IV
Anesthetics during Anesthetic Management by
Online/Real-time Simulation by Using Hydraulic
Columns Format

Masakazu Nakao*

The author has developed the software to calculate the
concentration of IV anesthetics. However, it is still difficult to
learn pharmacokinetics of IV anesthetics. Man-machine inter-
face was modified for easy understanding of compartment
model of IV anesthetics. Based on the body weight of patient
the size of compartments, each compartment was expressed
as a hydraulic column. The fluid level indicates concentra-
tion of each compartment.

Program was developed with Future BASIC V2.3.1
(Staz Software, USA) under Mac 0S 8.1 (Apple, USA) by
using Macintosh PowerBook G3  (Apple, USA) .

This software can be used as a guide for the mainte-
nance of anesthesia, just like an end-tidal gas monitor.

This software is free ware. Please contact the author

(masa. nakao@nifty. ne. jp) .

Key words : on-line calculation of IV anesthetics, hydraulic

column expression, pharmacokinetics, computer software

*Division of Anesthesia and Pain control, Chuden Hospital,
Chugoku electric Power Co . Inc. , Hivoshima 730-8562
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ABSTRACT

Evaluation of Three Different Type Transducers for
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Blood Pressure Monitoring
Tatsuhiko Nakamura* and Takayuki Noguchi*

Transducers to measure blood pressures are widely
used and the accuracy of each type of transducer is validat-
ed. However, the accuracy is not established in the different
type of transducers. This study was designed to test the
accuracy of three different types of commercially available
transducers (Baxter VMP160USB, Baxter VMP160USB
(TW) and BIOSENSORS ART-1)
mercurial sphygmomanometer as the standard. Pressures

in comparison with a

—39_

were simultaneously measured from 20 to 200mmHg at inter-
vals of 20mmHg between one of three transducers and
sphygmomanometer. Significant correlations were observed
(R*=1) between each of transducers and sphygmo-
manometer. All of three different types of transducers pro-

vide good blood pressure monitoring for the clinical settings.
Key words : blood pressure transducers

*Department of Anesthesiology, Oita Medical University, Oita
879-5593
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ABSTRACT

An Analog Wave Data Logging System in an
Operating Room Intranet

Osamu Uchida*, Masakazu Kuro* and Masahiko
Tajima**

A data logging system that collects and stores analog
wave data such as ECG was successfully implemented in the
operating room intranet at the authors' institution. A factory
computer with an analog-to-digital converter was connected
to patient monitors in each operating room. This computer
samples eight analog signals at 200Hz each, and sends digi-
tized data to the wave data server via the network. The serv-
er temporarily stores whole wave data on the disk. An anes-
thesiologist selects data segments to record either at pre-
determined interval or by his / her interest. After the termi-
nation of the anesthesia, only these segments are copied from
the server, and are stored in the patient database as perma-
nent storage. Custom applications were developed to review
wave data from the database screen. Data integration, from
text to wave, was accomplished by the system, which pro-
vides the user better environment for patient data manage-

ment for an anesthesiology department.

Key words : data acquisition, intranet, operating room, wave
data, information systems

*Department of Anesthesiology, National Cardiovascular
Center, Suita 565-8565
**NIC Medical Systems Inc., Fuchu 183-8503
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WA, ZOMbHED S D portscan T ¥ v 713
BENTWBLD, V=3 DTANY) U TIZED
WERK R T 7 AT 74— VEVER LAALL 72,
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PNy NI AN ) T RAT) W, IR
RO 2OV — VWD Y, Yo L)k

INBBED 2 T — 7 BRFEOBFEAIRRI — S
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EV) FETRERT o 74N ) VT DY
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1) WANINITDZ b5 ) 2T
Wity T =2 RbEGDRY NI -7 el
wINBWE I L,
access-list 111 deny  ip 202.240.176.0 0.0.1.255 any
KIZTFTANR= T FLARLDIT v DA
U | By
access-list 111 deny  ip 10.0.0.0 0.255.255.255 any
access-list 111 deny ip 172.16.0.0 0.15.255.255 any
access-list 111 deny  ip 192.168.0.0 0.0.255.255 any
ZLTC, SHBICAHL T2 FHHEEOR— b
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9 bdns, smtp, ntp, WWW, ftp, pop3, telnet
MR LCHW L7,
access-list 111 permit tcp any host 202.240.176.x eq
smtp
access-list 111 permit tcp host 2nd_nsIP host
202.240.176.x eq domain
access-list 111 permit udp any host 202.240.176.x eq
domain
access-list 111 permit udp any host 202.240.176.x eq
ntp
access-list 111 permit tcp any host 202.240.176.x eq tel-
net
access-list 111 permit tcp any host 202.240.176.y eq ftp
access-list 111 permit tcp any host 202.240.176.z eq
smtp
access-list 111 permit tcp any host 202.240.176.z eq
pop3
access-list 111 permit tcp any host 202.240.176.a eq
www
ident (111), ftp-data, icmp, TCP/UDP1024 L\
BEZE bR IR HI LT L7
access-list 111 permit tcp any 202.240.176.0 0.0.1.255 eq
ftp-data
access-list 111 permit tcp any 202.240.176.0 0.0.1.255 eq
ident
access-list 111 permit icmp any 202.240.176.0 0.0.1.255
access-list 111 permit tcp any 202.240.176.0 0.0.1.255 gt
1023
access-list 111 permit udp any 202.240.176.0 0.0.1.255

gt 1023

2) WANOUTRITDZ &) 2T
WAy P T =2 B8y MZESO
Y M =0T FLADS DIFICHE Lz,
access-list 103 deny  ip any 10.0.0.0 0.255.255.255
access-list 103 deny  ip any 172.16.0.0 0.15.255.255

TANE ) TR LML T 7 47 7 4 — VO

access-list 103 deny  ip any 192.168.0.0 0.0.255.255

access-list 103 permit ip 202.240.176.0 0.0.1.255 any

3) LANITDZ 12 )y

LAN I "C & Windows ¢ NetBIOS 234} ¢ DNS
2H 3D HVEITL, DT 7 AT R
T A% mount LW )2 L7z, titp b LANNES
ZUTL»FrewE )iz, UDP2ST v b
720 THHB D & Windows % ¥ v D 7 7 A W IRAE
AT H N & 9 12 Back Orifice THREHEN IZffib
N2 eleet port (31337) 1B L7z,

access-list 11 permit 202.240.176.0 0.0.1.255

access-list 101 deny
access-list 101 deny
access-list 101 deny
access-list 101 deny
access-list 101 deny
access-list 101 deny
access-list 101 deny
access-list 101 deny
access-list 101 deny
access-list 101 deny

access-list 101 deny

tep any any eq 137

udp any any eq netbios-ns
tcp any any eq 138

udp any any eq netbios-dgm
tep any any eq 139

udp any any eq 139

udp any any eq 31337

udp any any eq sunrpc

tcp any any eq 69

tep any any eq 2049

udp any any eq 2049

2. #F R

WE T L T3 CISCO 2503 )V — ¥ D4,
VY s MLy P ORGENEDS Bz,
TANI )2 TH) ELEEL TP E ) HhE
BRICHERR T B MBS Do 72y 22T, FHEIPEH
L T 2 IR R FIREEEL D Y — 235 & telnet & 1
WML ZDEEEATo 72, 1B LTHED A — L
W —=NOYA, TiD L ) IZtelnet B — M L
TUEHERET & v dTsmip B T B D DR
T&72,

1knitta@hypnos> telnet 202.240.176.y telnet

Trying 202.240.176.y...
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2knitta@hypnos>

2knitta@hypnos> telnet 202.240.176.y smtp

Trying 202.240.176.y...

Connected to 202.240.176.y.

Escape character is "*].

220 drl.uwajima-mh.go.jp ESMTP Sendmail
89.1a/3.7W; Mon, 23 Nov 1998

14:50:34 +0900 (JST)

QUIT

Connection closed by foreign host.

3knitta@hypnos>

3. & g

T7ATI4=n&iE, A%y Milhb
T 7 AT T A= VPRI R S - FH R s
BIPER S WA TH S, @HENMO X
Y ET=2RTIAR=PNT RV AL, IP
NRry bRy 7rI)r—varrarss
AEAMB EIFENENTH T LT, MBI
HHRICT 7 ATEDL LI D, ZOHEITIE
smtp, httpEvoZflicd 7 b a— -t
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nENUANDIry PO ENNT Y FDIPT
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L2475 b DTH 5,

Ny N74NE) Y TIR1IEDNV— 5 ICRRTE
LCRBETTRy b7 —r@fkefiiicia X
I Do Flzproxy ARD & ) 122 —FDfllT
Wiy 7 benE 2 0ES R T 4 VY
Dy R T A R L RIThE I T
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LD LGA ST A4NVE ) T — IV hsEME
A0, REE) FLRORVEREL W
CebHb, FlA—WITLIBIERHWATE
TNz, MR REESHE LV, V—F DOffi
U X Ta 7 hEe 2 wihadbdh b,

ZDE) BATREINH L D00, WEHEL K
KIRTBIZAILEDNTELI DS, SEOL
D MBI A MR, RN T 7 AT 4 —
N OFRAEE 2 O WO 2 ALE & L <5
BRIBNEFHIT LD THBHLER D,

5 58

2y PT =273 TELDENFIAEIMLERT
WHDIZL72wA, vF 2 FAHMTONT VA
BEDBUEPHECCE, Xy b 7405 ) v
7% 9 CMHT I » S DT & v 7 i+5
BUHETH B Z Wb h o7z,

ABSTRACT
Setting Filtering Type Firewall
Kenji Nitta*

With the spread of the Internet knowledge some
thoughtless people have been breaking into computer net-
works and hosts. Since our mail server was used as a SPAM
relay host for two days in this April, we decided to introduce
firewall system in our site. By filtering unwanted
TCP/UDP/ICMP packets coming in or going out, we are able

to manage safer Internet access.
Key words : firewall, Internet, packet filtering

*Department of Anesthesiology, Uwajima Municipal Hospital,
Uwajima 798-8510
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Report on Meeting of the Society for Technology in
Anesthesia, 1998 in Orlando, Florida

eIl

[FUBHIC

RERE, EBEHORE: - £RET 2 0y
—HFEXOHALIMTH D, ZOKREILIMIT
American Society of Anesthesiologists (ASA) 28
FN b, 19984F ASAMA DO H 10 H 21 H /R
T304~ 8IF 45501, ERGICH T 5K 7V T
NRANEHBENH - 7-DT, HEDDIEEBH L
LTHRNT 5. DL & DT —<id Information
Management T& 5

ASADGF&E L THAPNBEH DS DT,
US STADS/NRIREE, BB & LT U4 T
B HBEHBEDOVLDOTH B, &2, conti-
nental breakfast DJHEAH > T, HHETVHH
REINAPXBIZEITT 5, TORFERIC
ASABRS D, B. Smith & 404 @ anesth. &

computer KNP o122 L # BT B,

2. WROME

&HDREOBERAIT, S5 FLro
U EE - T, ABEMPETI NG, FHHIZIE
1557 HEI ) HTH R, HEUSEOWRMAH - T,
955> DIFFER DD B o

B 85 Burn Your Books : Electronic Education
System |45 F A i# I, Fire Your Secretary : PIMS,

Personal information Management. Systems, Promote

*ASA &

Your OR Manger— Programs to Manage all Phases of
Perioperative Care, Kiss Your slides Goodby :
Presentation Graphics from Your Computer & 4 4453
#t < o

BIEOEIX, 74 Dr. Grogono TdH %,

Burn Your Books : Electronic Education by A. W.
Grogono, Prof., (Anesthesiology Tulane University
School of Medicine) Dili#Tdh 5, i3 199849
H 3 HBA, Medlinell 797 X 4%, Medical
—BT HHEL W
L7o #L T, CD-ROM books 2 L T 67l %
L9 5,

HEAL : The Harvard Department of Anesthesia

Education Internet DM E

Electronic Library Lippincott (http://lrpub.com/)

The Lippincott-Raven Intractive Anesthsia
(http://Irpub.com/)

Anesthsia Library. Contains Anesthesia, 4th
Edun.ed. Miller RD and Anesthesia and Co-Existing
Disease. 3rd Edn, ed.

Regional Anesthesia CD Rom : An Interactive Atlas
of Anatomy and Techniques

(http://www.mosby.com/)

Intra-operative Transoesophagial echocardiography

(http:/www.moshy.com/)

Interactive Regional Anesthesia (Fernandez,

Galido & Galindo)

ZDMMBO T XX b
Global Text Book of Anesthesiology
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CD Rom Journals

Your client is not allowed to access the requested
object

AR 2HER/RME LT, FAREFO
Dr. Grogono 0S4 3 & T A5 TH 1, #AURL
THRIEITP T 2 3T %

H2RE

Retire your Secretary or My palm Pilot and I take
on the World, by K Shellry from Yale University.

He presents personal data assistant device on the
size, cost, and Integration. Those have built-in func-
tions such as address book, memo List, calculator and

it's. software, including anesthesia specific software.

E3E

Promote your O.R. Manager: Electronic Operating
Room Systems, by G Gibby from University of
Florida. He is saying on hospital Costs, which are
$ 8.13 per min including nurses, linens, clerks, house
keeping, hospital administrator under our 8-hour
working day. There are at least 33 makers on the sub-

jects.

BAT
Kiss Your Slides Good-bye, by J H Philip from

Harvard Medical School.

—53_

He presents his history on the making slides.

1970' lantern slides of Polaroid camera

1981 Diazo slides with Department. Photography

1994 Computer/Video Projector

1997 My $14,000 cost with 9.5 Ibs. weight Projector

1998 Department. Computer/Video Projector for
Education at the Audience Hall

3. & &

WA TRT, M HEe 22 W%, CD-ROM 2
BRELCRELCIR LA, 22BN dHURLT
US Anesthesia IZfiltiv T\ 7272 & 72wy,

ABSTRACT

Report on Meeting of the Society for Technology in
Anesthesia (STA) , 1998 in Orlando, Florida

Ken Asayama*

On October 21, the last day of 1998 American Society of
Anesthesiologists' Annual Meeting,, there was the STA
meeting. There were four speakers, who present on
Information Management. The author writes on those topics
in English, not Japanese, and you may learn the contents of
them.

Next STA meeting will beheld on January 20-23, 1999.
The main subject is "Windows on the 21st Century", in San

Diego, California. I hope many attendance's from Japan.

*ASA Firm, Tokyo
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2) Neural Network D fEs8
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ABSTRACT
Cyber Publication of Pediatric Intensive Care Manual

Satoru HASHIMOTO*, Nobuaki SHIME*, Kenji SHIGEMI¥,
Akio KiMura*, Tomoyuki MATSUDA*, Kyoko
KAGEYAMA*, Hiromi ASHIDA* and Yoshifumi

TANAKA*

We tried to make our previous publication 'Pediatric
Intensive Care Manual' into world wide web page using
hyper text markup language (HTML) . At first, it seemed
relatively easy to convert text and figures. However, it

revealed very inconvenient to use the cybermanual without

ARICU = = 2 7 )V O HTMLAL—RE L o #-7-1b—

full indexing. To compensate this inconvenience, we installed
SSE  (Sony Search Engine, free ware application) into
Linux based machine with Apache (httpd free soft ware
application) . With this modification, the usability of the
manual was significantly improved. Although there are still
several problems to be solved in the near future, such as the
issue of copy right or some inconsistent expression of numer-
ical formula, the establishment and publication of hypertext
of these kind should be encouraged to share useful knowl-

edge with professional people outside.
Key words : cyber publication, Linux, Intensive care manual

*Department of Intensive Care and Anesthesia, Kyoto
Prefectural University of Medicine, Kyoto 602-0841
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ABSTRACT

On-line Laboratory Database System for the Patients
Database System

Tomohiko Sarro*, Hidero KAWAHARA®*, Yoko
TaNAKA®*, Takashi Tsukpr* and Kentaro HATANO*

In out hospital, we have a patients database system
about their diseases, medications, handicaps and life styles.
We have many instruments in laboratory room. Each of
them needs the own computer and RS-232C protocol, but had
no on-line connections to the database system. So, we have
made the on-line laboratory database system with a DOS/V
computer, Microsoft Windows NT 4.0 and Microsoft Visual
Basic 5.0. The RocketPort (Multi Serial Port card) was
used for RS-232C communications. With this system, we
have been able to get the laboratory data more speedy and
exactly.

Key words : Laboratory data, RS-232C, Client/Server System
*National Sanatorium Oku-Komyoen, Okayana 701-4593

**Department of Anesthesiology, Okayama University
Medical School, Okayama 700-8558
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ABSTRACT

The Construction of Anesthesia and Operation
Database Using the LAN of Our Hospital

Jun NAKATA*, Mitsuyuki YAMAGUCHI*, Tatsumasa
AKAIKE* and Sato SHIGEHITO**

In order to construct the database of anesthesia and
operation, we usually have many difficult problems, for
example, that we have to input patient's information by our-
selves. Fortunately in our hospital, surgeons started to order
their operations using LAN placed in our hospital. They
must give many information needed for their patient's opera-
tions. On the chance of their efforts we used all of these infor-

mation to our "Anesthesia Operation database". Therefore

—75—

we could construct plenty of database on easy terms. The
database is made using MS-Access 97. Using these database,
We make schedule chart, reports of operation, retrieve data,
and to compute positive rate of infectious disease.

The database has several informations : patient data,
operation data, data of examination of blood, drugs that
used, and nurse schedule. Moreover, we are trying to make
our pre-anesthesia consultation facilitate using those data

from surgeon.

Key Words : database, LAN, ordering system, anesthesia,
MS-ACCESS
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