B SRRIERC
T0/05—

1992

mo
INEY == 21
B R 9 FERIBERELE)
Werl ok
VNV S Y REF L 2ve
JaI R
ULAK FEN P 418
i fiz
VNIV "?j’. YEHRZ
J2il )i

( SRR AL )




F X

59 BIRAMEE « ihiRT 2 / 0 V—RRELETEIIRY T 510 - T, FHROMHEINZEI,
FELOANEE TH 5 RIDBEHIRCH A CHRETHE Ui, I, bhbhSHEEEIED 12T 5
LM TEENIz T v Ea— 8 —BBOMEER OS2I L TAH B E, 5 TEDRBRICHVEE -
T > TWEkD ME B & 3R, LIZLIE, FEHEolfemvohnsiERicioE L,

FEV, BRI OAIICHEEERE>H L, REIWBEROFAS, COoTay—F4 v
2 & CEBINEINDE LI, BRKEa v .- —BEADYENTIREL, FVVFIVF+DH
574 FTbREEINTEY, BMHFEREBDLEELTOEEFRIELTVELEIATY,

MR & CHRPERICR ) 2R IDEFRHCM ELTELETATHDETH, MEE-TH
ME #8805 & 7 DI OFGEICE D ETABEVWERWE T, UL, Stk S5DRILOER
EMEFITEHLL, Th o oS it OEMASIEMICUET 2N TEELIAETRIBIESL LN
HET, ZOBRTRERLELERIREZAFRIZVOTERWALEVWES,

VBRI BOEMBEREMREICE V54 Y TEATBE, VWEEUTRUEL Tl T &M TE
BEVIRANLBEFRTT S ERERINTVEVDOTREWAEBVE S,

AL BHEEER > T 3 bhb URFRHEPCEIARIEIR S b & &h, 3B EOFEHTIE
BRI TEAETROD TR A I, L9 O EMEHMENIEYD, + v 54 vIEHELRT
BT EMNTONALIICIE > TET LT RITHB VLD BRZ TEE L,

FLER, CIRFEENLE L OENIfHLOWIR DS, Cho%E LD THEEE XUCEMERORS
D 1 DIKECNT B RBE T 0 75 a5 7 ) uv—D5EEhhEd,

BRI IR B RE T O hEiR BRI a Y Ea— 9 — 757 4 v 7 ADJGHIH T ORER
REEZ DR SRBOREE THMCBRVWT A ENTEE L,

i a v Ea—9—0iid I hF TR b > TOIFTELZBRIFICP > TolF, ThE TibH
TEE» - M EISHABRICT 5 ENTESREIIRKEDE L, TOLIBERRBI VY Ea—5—
Piiliodizh & & bIEIEE NS LB 3T TT,

UL, BhTRELRVWOE, bhbhEMSEROER, EEWRETIILODOFERTH-T, T
D57 aV—PEEANTRREVWEVS T ETHDET,

LD LVEHATE, ABMIFMc L0 LVIGABTE 2 X9, bhbhBfes & OCERISES T
OWIFEHE I OENOE R 2 RBELL O DOTHDE T,

BREBRICBECHE L LW EBBD I, 2hid, BT OFELEBFIZT LE LcE ZICRILE
KEOHBOHIZTH 0 & Lichs, FABMEEICIBBIL, KB, 54 LEthic8Hicd 27k iE)
LE Lk, [RBRFEOHREICELOEEEKIAT 5 L1t E L, Z0HIAEHORERIA
FTLOTAHICRMENEREAT, DS n/BRC CREHT 72h EdPARZIE > T0ET, &
T, BIZF LELEDOEETHD, TIIREDTHBHECRE L LY, BRI SNshiLS
KEFIFRIE © BRAFHE OB C OE A S TEoEER LW EBVLE T,

SER% 44E 6 H 22 B

I EAL SR R E 7 Sl
0 S (TRS



FeplEE
AYECa—=F 757 497 AEZOIERHE oo,
1. FRE: - EBRICHIT DA

A Year’s Experience Using the ARC System for Anaesthetic Records and

Data Management s++o+eoee+ Michael F. FISHER, T.D. PEACHEY, S. REYNOLDS: - 7
UNIX ¥ 2 5 &% FW fo RO SR e R - eveeeeeeeeeee mrhgE, A& 18 AT K&,
IRHRZE, ERE, \EERFR-- 18
ICU ;’fi;@'ﬁaﬁgi‘w,ft@ﬁi{:é ............................................................... Eﬂmf?%' %J-‘F-L E‘
REEREA, PSR- 22
2. EBRHBYIN
ﬁml“[p%%[]éf@ﬁw%}lﬁj’g 7‘3A ................................. ?ﬂ][hg‘j:}\’ jd% @, qi'}&ﬂa% ...... 26
R A B DA 2= F = FRYLDEFA corervrrmernnin, B2, PRIERM,
PelEiG5, SHIED - 28
B « SEAVATSEB I B U A BT FIROFMU LT IC h - 1%
IO P2 TSI EBNERIRERR 7 — 2 & — b corerereennnsieniinitenic s BIRE—RS, & i
JEEER, NI R 32
FHIC Ny By A FTHEHAT BT BN P = e P, SRS, E
AIRIEE, FHRAEAN - 34
ARSI B 2 = v F X 7 4 7 O A & TR O BT
—Macintosh & Vbox i &k % VTR DfillfHl — «eoveeeeeeree sz, Kn#EE, $asE,
BIEE, Kiygs, 8 & 37
NANR=H = FEROIIMIEA R T VPG b BRI =, B A, BRET,
RIBAF, Bh £, HEHERE--- 41
M%@@m@ E S a2 T T R P P LT L PP PO PRIV aﬁﬁjﬁ;ﬁ;& ...... 45
KESESL L CKEDFRZH A E =Y —IT
&ﬂg—ﬁz% .............................................................................. ﬁm*_jta’ PE 1B,
LIRS, ERZ 48
3. WBOPrFP
HIEERE A LSI 2 iH L 7o bkferh A ~ v bk OWFETER Y R 5 & o WID 8, BE BRI 52
ARSI BRI D EV BRI - wveverereeeeersenmmmenecnnenenens HRARRIFNE, K&, BH-EE,
AR, FRAHUS, BREsE.-- 55



Wit & KRR AT 2 & = 5 — R [HRREREE=5 ) ¥ 7]

4., BRRHE

0);;5‘:‘;9‘ ........................................................................ ﬁﬁﬂm’ ﬂﬁﬂ%%"ﬁﬁ, mm:F*k 58
ALK B 2K0EIIE 2 v 754 7 Y ADHEE -eveeeees VEAIIAE, B A 61
VB R-R BIRZEBMEIGFH B EAERAE S TINT & 2 T L oveeeeereee ek, MBS,

g —iE, A e 68
~ 7o = ARG AR OMEENT O DT oo I, KB Eeeo 73
FAE « ICU TD/¥—Y F )+ 3V Ea— F{GHOBED
g‘éé:t&t&ﬁ’éiﬂﬁi ...................................................... }_:illl]’, ﬁ:., m[pm;m' ﬁﬁlll@’m,
BOBME FEY 6 RS 76
KRR Y — % F O FOIIRINELER DR wveveresvessmesnsisnne KEATE, BH 15,
o, B ER 80
V-A 734 28 Z I DL BT I D W T D—Terewseveseesenes JLUFY), BRI, TR,
#F ER, BOkS, RSFH-- 84
FRF BT BHRAMRER N — TV R .
:7‘-"._ 57 {i%@%}ﬁ& ..................................................................... ‘l%‘wf}m:ga_ ﬁl{@lt—t_l;,
TS, At 87
Capnomac & » Macintosh ~ND 7 — FHLD A S «eeeveeeeens e KIEw], g, AT
BEES, WH—%, AiEGT,
IPIEAME, BT, IEHIEA
% ik REECT, EHERE,
WIMFHET, E/)NIN—, TLHBRE-- 90
mﬂ{"ﬁ y7°%*ﬂ%§ ......................................................... Mﬁ;nﬁ%\' *ﬁ]}lif‘g:’ K*%;&'
BNV, WEPREE, MR,
AORERE)---- 93
LB T REHE QSI-9000 DAL FARER - oveveereemememsmsnenenens HERE—B, BPE B, FRIERAR 98
F4 VI NMEBNE T vy b EH
ZEFEMEGTE DFBELT VT ) Ll wevevesmmnsiie PERIER, S —, WO SR
LB A, ILARE R 104
Y3V, 7z vy =—l &k BEEIHIEEE T

J]“léi &{-:_ 57 — L j—: 1 {ﬁ]] ............................................. ﬁ’ﬁjjﬁ-m' E’Eﬂ\ﬁ. */A;k[]ﬂ%] ...... 109
T’?\%[EFW%W*EK& 5%@5{;%@55%% SZH ) VY e, BH—1Fe 111
TBIIR H 5 — 5 VD JE RS E DRI cooeeeerereesinnn SSARTRE, HEXR, Pnilfns,

(N7 st NI = SRR 114



BEBINR A 7 — 5 V O R BEF S E D 1. H D

Eﬁﬁ{%f&iﬁ% ............................................................ /[f]-u_l;m;ﬁ’ #F(K‘H%EE. Q%;k%[u;g‘
BEHAIY], (LB AY, (LA 118
BRENEIc X270z 7S5 v YV E &
Zha YY) VDI ¢ BRET e, BT, BT,
FERBAELRER, A El—eee 122
5. BEA\DEMA
ABLIC B BFWHIA Y 2T A L ZDIFH] oeeeeererennenenns AMRE, Bl 2, PHEGE,
dUBA, R, VEREREE
W 127
NAN=H—=FET7av bz FEd BRSO
Aj]jj‘di ..................................................................... }J[]lll%)%, ﬁ:oﬁ{%;&, k§§$'
(LI Z A, LLARSE R 132
)= bRy g v EN—a— Fiz k3R
ﬁ%%&vq&ﬂiﬁmﬁ@1¢’j‘c ....................................... %iﬁam%’ @D—‘%, E’;kﬁléﬁlg,
RIRES, LR, SRR AT,
FEEL 137
757 49 7 AJTHRRREEBIRDEAA o, WIER, FER=
WERASETF, EFZ 142
/J‘iﬁﬁ LAN-REXAS 2 & 5@2‘%:/;( G In eesereeeesininene e HOEE 146
Medical Science Weekly (MSW) %Rﬁwﬁﬁﬂiﬁk@*ﬁi &m {fteeeees 149
LU OB ICHEE BT A —VTRY B EDOYPRE
OA ﬂ:@%}ﬁﬁ ............................................................ EPI%IE*I], ﬁﬂ&%ﬁ’ﬁ, ﬁm%%’
FRAT, ARRER, RIRER,
RIRRER, xR, SHIEX,

REAAR R e 152



RlsER

AVEL—905T7 499 REZDERIE

R XTAN AL

eIz

AVEa—8T57 19w R (CG) DIt %,
Ivan Sutherland 43 Sketchpad % Bl & L 72 1962
EETBE, Zhh SRRcPREIHE AR -2 &
121850 2R (1964 4F) DGR A CDC-
6600 & BIfED SX-3 & DF RN & ik d 5 &,
1SR > TW B, 2, A EVEREST
HBTHD, TVFuv 7 AEYBELLI19704EE
41D DRAM Tid 4,000 {50705 5 (K1),
C OPEE DRI, M 1EPT THTE WD -
SRS, 1IN & e 57w (14E 1 8,760 I
W) T &b, M 1TifEE VWD TEIR, ME -
T RAfETH - &, Fh, FEHICbDIES
o teT &M, HERFIFL LI E2REH®KT
%0 GH, CGOHNERFTVE S H—DDE
Kz, CGHilioN—F, v 7 bifiili &R Dt
Ahs, WM& UTHEL TW5a T & b RkE
W,

Thbb, N—Fvx T7OHRTII, 1950 F4L
R oD, 7V IERORIZIT) ZlkE L
ety ray v, SFRMORIEA NI ET I L
1o v AZF y» YEICRT, IHiMiC & 3 ARH
BRRFRRERICL, 705 —KREL2D
L7 19710 E B A NS D 5 2 ¥ 2+ v VI CRT,

WNCYN RGO e ((F18)

LT, ThooiERio R ->T CG DA%
7SBAREE S e TN & & 78 - 7 1983 HEIT IE
KNI T T4 9w I AT—I AF—Vay, W
I 1980 R ED SR H 2D L e 2
2RO T = A — ¥ a VIR E 2T LA FREE
b5,

—H, V7 2TOMMOIE, SAIAF
VI CRT Ot & [l 5 I 78 li2h 2 F o 7o &%
fiov vy v gk $ibb, &L, B
Bt ERic ANIRSERREIIC X 2D v L a
V—va v, JLORS, Jmir, SEEHRORRE
HBEFIAF v, NVTBLUOV Y v FOZEZ Y
By STk K AMEIROER, BT 3 RIehis
Wk FRT BIHOYENFIRE R Y a—a LY
g vy, KoM ANK D 12 ¥ O AR
s L, ZoTikEmd TEETHEhTE 1,
ZHIZNAT, ThoTVIT) XLADN—FY =

TALORERY, WICAEFIANT X B iR
BBl &, 1980 KT, CG D&M

ANDIEH DL ET RN TE > TW e EFEALD (R
Do

AT, TTETHERLIZCGE, ZDIGH
HIZSWTHE - TH 2\,

CG D} « THEADER

CG iz & au[#{bid, RiERD 1950 FERFKY-D



»%1) — (kBit)

1955

1960

1965

1970

1975

1980

1985

1990

AVEa—Y 5T 4w REZDIERE

]05'(
107 ¢ /
i /
108 /
g © * CRAY-3
¥ - e— SX-3
S ETA 10-G8 Xx £
E CYBERPLUS ~/°
& 34 HITAC S-810-20~>4/& a
x 0 FACOM VP-200~%¢ \c;;&’g(?/ 2 VX
S B - Rl
L o0 % cvans
10! T
~ CDC-6600 /
S \‘./ L"—cnc-moo
NI °
$ / 2—r8—arta—2 (@ T N7ty
107 T b i3 A=ILF 7oty
10—2 -‘- DRAMﬁﬁ [o]
10°3 { } T t —
1950 1960 1970 1980 1990 2?%)]
R ==Y a— Y DOWE L F o T AT FROMES
Bg1 »—Fv =70l
£R1 N—F V7Ol
N ¥ V7 b
cF IRy Tay s
7 4Nnhva-—% - 3ILER
CRNRYST T 4w IR - F N - El s
- Rk
cBRERS 77497 R —3F | - BEiliRk
cSRIRF Y VBT T4 v TR en—7 b= YRR
— 3N ALKV x—F 4T
Ly T7 ik
cTFIRF 2o EVYS
* EBYRR
ew4/uavta—% - S5 S
- R (512X 512) 7 VA 5 — N Y 4
y—3FN TPV F YTV S
c Y —IRF—Yav cvd bv—v vy
(R—r¢—a v Ea—% L) eHDYIav—vav
VI T 4w IRT— I RF—Va Y G, 8, mitED
cHITY s — - HAY (L, HA) oFx
- R Ak
cE—Yavss

- HERAREE CR T (1028 % 1028)
- R R 7 LA TREY
- 8 % FIRREE C R T (2000X 2000)

VYV FFIRXF ¥
- EEEFV

(B, H—5v)
CITAAYT 4 —
7= A —va vt
Y a—vAVIIYY




REVIRN T

X-Y 7oy soiHoKEHics»DIiFs (&b
5 A 2T Tldd - 7o h8)o 1974 £EIT IS,
BAIE I X 2BOMTB 7V h 5 —ic k> TH
RENT s ElbDBETS, 1973 FE DI
FLRLEERRNTB VT [T ¥ E 2 — & Bl
& MEEN, Yialb—va YOuH{toky
DT =A—VavPEREhTED, 1981 4FK
BRERIRD 2 7 L A R iTbhT0wb, &
1z, [F4ED IEEE Spectrum® icB\WTd, “ 2
YV a—8 T 57 49 A" DIEZD D &I
BN ekt 5 CG OiFHEESh ShTW 3,
COEIRFBBIINAT, A—/¥—aVEa—%
DEERER i & B FHT AR OB LA DL T
b b6 L, =R, WISEH B 5 DR Z Al
Ft H5FRE L CORBULOEE MRS L
BoT&I $Hbb, ¥4 VF 4T 197
EYVaT7)¥—va VORBRTH S,

Ea7UutF—oavdld?

[EYaT7)¥—vavild, YIiab—va
VB L UHEREROBEREARIc T 572D, it
Sh oMM~ Y Th Y, (DRAIHBIE
OTHALFR R L, (RN 72 58 Raa R %
Bicl, PHILG»-kRRICETORITFE 6D
T, (QMEHRERE & RG> bDTH B, TIT,

2B a—%

K2 745747&CG

3
CThIINAT, B4 2 — Y AN F— 9 i
BAOZEHEITY, —RIC B OREES, M
BERITLT — 4§ DA * — VR[G5 1D E
Tbhb, EVaTYE—vavid, TOWH
PEEER LIc—2 DRI EABT ENTE S,
FOrWiciE, EVaT)€—va vid, CG,
A A=Yy Vs, aVEa—FEYg Y,
CAD, EBWM, 2—HFA vy 724 25K
LichThbEBFER 5,

AIR{LDF) =

R Lz dic, R—r8—a v Ea—4iEEh
oiEHEIhsF— s RIERGEb DT, z0FF
T, W R OB OREEE P4 T
&Lt 5,

B3 EAREEG (78

I \

B4 #STEBATES (KD



—4— AYEa—F057 490 REZDOHEMB
bhvbhit, MhEAloHZI>ETHEE, 6 KWHETEIEICE-T, MET B ELMELNMN
BHBEHEL, EFNEEL, F—ya/ElL, NG VRAILKTERT A EICL-T, Al
Y3ial—¥a VETV, FOEE M HE3eiid 2 (B2), COHEBEBERORME
(CTTIEIMERHD ELTHBL, 2halla L LTOCGoREIIdmyTREL, Hig, #MUh

e e O | oy e

I
’S d
P)

BE0 00 - Ltolor_J|

lyesd _j"“ ’c’ : tlo

P

6 %ﬂiiﬁi«w r VAT



G

Bbo, KT ESSOOBIE, K5OI
A, AT b O DEHUMERRIE, [E .
T« M & 5, FREY s DEEIco LT
HELODIIEDDOH D, THHDIRAD—
B E VD, MPIRETOEREF T, Zof
RMEER L2\,

1) 7% b Y7 Y XA ERBEHG

RIEHLBHFE DRBUC KT A v 737+ OFHINE,
CG 3T TERAEFERID © BIFEHNCTEH S hihod oo
Zhicld, BRBRICEEL DY I aL—va
VEGLEDOBHRA R E BB R LTV 5B, T2
bbb, KGOEEEEKENE SIORTILL
KBOREL %2 SWERT B EICE-T, 74 b
DTN ATy 7 ISHHR DRI EIREIC IS - 72 (R
3, 4)*9,

2) Au YRR OEL S 5 —FR

BR - WARZ LY, Bl SUEPLRIA D)
1E, 3TN U - PR s s [N i 2
b9 2356, IRHEHERITIcRI LicE LT,
ZOFETRIMITERST S, FREIMRT 50
DR IR E D B, T DX D EYIBIL OEH
fbE LT, BIFELNA v 5525 4 Tl
HERE LD S Y 5 — KR D 2 5 L A iR
%, BETHLENEYTH S, B6 613, %
NENRHRBIHND 7 v I NI U 58RI
DVWTDRA 5 —RENT b VREEBRT B0
DEDTHB", RIERF LARRENTVE
WS, EBCE, FABEER Y Y v -2V
T V57499 AT—=IAF—Va Vi F
LATigERBT 5T ENTES (B7),

3) ZEMEY) O EIEE

REIE ORGSR BV T, 4 Ol
O 3UTTIR DRI T e <, B DL E
Bk, TRbbEEMEY ERINEIE T L
DHEETH B, TDLHITIE, B DR E
BPRF L ARRT BHEY (B8, 9) &, W

_5__

EE S o7 — & R E LT E ERNEL,
FOHEBIEC TCLBERERRT 5K Y) a—L LY

B7 25 vAER

X9 < RBTHHER



.M6__

S rONERENR TV S,
BhYIc

1960 4EFCICHEA: U 72 CG 1, 1970 4FEAL D KLl
HeplfOELIN, 1980 AER DBHIEI &/ T, 1990
FR, WEWET T =y s VIBRENZ &
SRBDTRIEPAI Mo N—FY = 7ORMI
BB, =V FNTST 4w IR =T AT —
Va VOURERE L, TR Y 7Y
7 OBAFE L, A DWIRE, 1 V859547
KBIER 2 ARATECRD 2035, B S0k
2RMT A EICE - T, KDBEVEEEDbN
FRICHT B EERTTHA D,

R

1) Christiansen H : Application of continuous
tone computer generated images in struc-
tural mechanics. Structural Mechanics Co-
mputer Programs-Surveys, Assessment,
and Availability, University Press of Vir-
ginia, Charlottesville 1974, pp 1003~1015

2) Yamashita H, Harada K, Nakamae E, et
al : Stereographic display on three dimen-
sional magnetic fields of electromagnetic
machines. IEEE Tr. on Power Apparatus
and Systems Vol. PAS-100, No.ll, Nov.
1981, pp 4692~4697

3) Lemer EJ : The computer graphics revolu-
tion IEEE Spectrum Feb, 1981, pp 35

4) McCormick BH, DeFanti TA, and Brown
MD : Visualization in scientific computing.
Computer Graphics 21(6) Nov, 1987

5) Kaneda K, Okamoto T, Nakamae E, Nishita
T : Highly Realistic Visual Simulation of
Outdoor Scenes Under Various Atmospheric
Conditions. CG 1990,
pp 117~131

6) Takita S, Kaneda K, Akinobu T, Iriyama

International ’90.

AVEa—89T57 490 REFDIEAE

H, Nakamae E, Nishita T : A simple ren-
dering for penumbra caused by sunlight.
CG International '90. 1990, pp 188~201

) WTFREA:, R, iSRS ;3 IRICASHE R
BMEER DA v 9 52 57+ TR LE:. R
RO CEE 32(5) 1991, pp 570~580

8) WITFHEA:, EHE, iR S 3 RIS i
Ry PNDA VI =357 F 4 TRAGLE. BE
Yiab—va VERSH DREREES  BFLY
vviRvyg s, 1-30 1991, pp 189~194

9) Kaneda K, Wakasu Y, Nakamae E, Yasuda
M, Sato A :Journal of information pro-
cessing 14(1) 1991, pp 23~29

10) Levoy M : A hybrid ray tracer for rendering
polygon and volume data. IEEE Computer
Graphics & Applications, 10(2) 1990, pp 33~
40 March

ABSTRACT

Computer Graphics and its Applications
Eihachiro NAKAMALE*

Ever since Sketchpad proposed by Ivan. E.
Sutherland in 1962, computer graphics have been
drastically developing and making efficient
use in many fields ; not only in science and
engineering but also in economics and psychol-
igy.

This paper introduces computer graphics
viewed from scientific visualization especially
on environmental assessment of outdoor-scenes,
interactive visualization of magnetic fields, and
observation of the internal structure of a com-
plex, multi-layered, three-dimentional object.

Key words : Computer Graphics, Visualization,
Photo-realism, Observation tool, Stereo Gra-
phics

*Faculty of Engineering, Hiroshima University
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A Year’s Experience Using the ARC System Anaesthetic
Records and Data Management

Michael F FISHER FCANAES*, T D PEACHEY FCANAES**, S REYNOLDS***

1. There have been phenomenal advances in

micro-computer technology in the last
two decades, and anaesthetists would re-
asonably expect to see some benefits from
this in their dafly work. In fact most
of the advances in patient monitoring are
dependent upon this technology, however,

there has also been an upsurge in interest
in automated (or strictly speaking semi-

automated) anaesthetic record keeping.

2. Why automate record keeping ?

a. By linking a record keeping computer
with patient monitoring systems,
data recording and plotting can be
carried out more frequently than is
the case for hand written charts. The
result is a higher quality of trended
information.

b. The computer can receive and display

data from a number of different

*M F Fisher, Consultant Anacsthetist, King’s College
Hospital, Denmark [Hill, London SES, UK.

**T 1 Peachey, Senior Registrar, Royal Free Hospital,
London

***S Reynolds, Senior Programmer, Integrated Medical

Systems Ltd.

discreet monitors and display the
output from these monitors using a
consistent layout and style so that
a better presentation of information
results.

The recording of patient parameters
can continue whilst the anaesthetist
is busy with other tasks-particularly
when emergencies arise.

Medico-legal aspects have to be con-
sidered carefully, but on balance a
better quality record should reduce
exposure to litigation. It has to be
admitted however, that so far there
is only anecdotal evidence to support
this view. Moreover, the work ethic
of anaesthetists opting to use a
computerised record keeping system
might be different from those who do
not.

If the charting system is combined
with electronic registration of anaes-
thetic technique and patient details,
computerised storage, retrieval and

hence analysis of the complete record



becomes possible. This opens up a
whole arena of possible reports,
both management oriented and me-
dically.

f. Overall-a higher quality of patient

care.

There are two aspects of interest in the

anaesthetic record that have occupied

the minds of those working in this field.

a. The chart itself, and the techniques
available for its compilation.

b. How to construct a database allow-
ing significant features of the record
to be subsequently manipulated to

produce a variety of reports.

Given the technological explosion referred
to above, what has been achieved so far?
a. Developments seen to have fallen into
two main streams.
i. A*“high tech” commercial hard-
ware approach that has to some
extent burnt itself out, but is being
rekindled.
ii. “Low tech ", low budget, in-

house developed systems.

We will look first at experience gained
in the commercial world and ask why
these expensive initiatives seem to have
failed ?
a. Systems now discontinued in the
market.
i. Certainly two leading companies

(Ohmeda and Datascope) hed major

A Year's Experience Using the ARC System Anaesthetic Records and Data Management

contributions in this technology with
the “Modulus ” machine and the

»

Datascope “ Datatrac” respectively.
The latter has been withdrawn from
the market and the Modulus machine
has abandoned its earlier compute-
rised record generator in favour of
a third party system ( “ Arkive” ).
ii. Both of these developments em-
ployed state of the art hardware te-
chnology which was extremely elegant.
fii. The “Modulus” used a printer
device mounted into the work-top of
the anaesthetic machine so that ac-
cess to the printed chart was availab-
le at all times for written comments
to be added. User input was via gas
plasma a touch screen, very advanced
for its time.

iv. The Datatrac had a plotter mo-
unted in such a way that it was able
to plot from behind the paper, again
leaving the user free to annotate the
record.

Systems Presently Available

i. The Diatek “ Arkive ” uses a
highly packed gas plasma touch screen
front end with a conventional printer.
This too began life as a printed
chart output device, although unpro-
cessed data were saved to floppy disc
for external processing. The impor-
tance of the data storage and recall
aspect has now been appreciated and
a database add-on is now available.

ii. The Biodata “Recall ” system
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offers sophisticated communications
features including analogue. Original-
ly, this system could only store and
retrieve records locally. A networked
version is now available. It employs
conventional top end of the range
microcomputers linked to a proprie-
tary communications interface.

iii. Many other new commercial sys-
tems are now beginning to make an
appearance, but many are still under
development, not commercially relea-
sed in the full sense of the word and
most are very much oriented to-
wards Intensive Therapy applications.
Anaesthesia has been a side issue.
What can be learned from this expe-
rience.

i. “High Tech” state of the art
hardware is expensive to manufacture.
ii. The software development costs,
as with any system, are very high.
This is a result fo the complexity
of the task generally excluding * off
the shelf ” solutions and reguiring
bespoke software development.

fii . The medical market is very
small. The net result is very expensive,
and in a commercial world these costs
must be passed on to the customer.

iv. All systems will have very high
marketing and support cost overheads.
v. Neither of the first two develop-
ments referred to above sttempted to
use the electronic record for any pur-

pose other than to produce a printed

—g9—
chart. Since the only tangible return
possible was a (partly in some cases)
printed chart, anaesthetists would
have great difficulty in justifying the
resultant high unit cost for the pro-
duction of each record.

vi. There appear to have been human
problems in that many American
anesthesiologists wanted nothing to
do with automated charting for fear
of self incrimination. Since the
charts in these two examples were
printed as the case progressed, there
was no opportunity for corrections
to be made electronically, although
arguments continue about the wisdom
of allowing this.

vii. The user interface on the Mo-
dulus, although eclegant in hardware
terms was unfriendly in that it operat-
ed in real time. For cxample, drugs
used at induction needed to be regis-
tered as they were used. This imposed
demands on the anaesthetist at an
inconvenient time. If a system re-
quires an increase in work from its
operator, unless there is good reward,
it is bound to fail.

The Diatek “ ARKIVE” and the Bi-
odata “ Recall” are more recent de-
velopments. The value of a database
has been recognised. The systems are
well described (Kenny 1990') and the
reported experience of users seems

typical of this sort of device.



A Year's Experience Using the ARC System Anacsthelic Records and Data Management

6. What can be concluded ?

a.

That expensive solutions with no real
return will fail on cost benefit
analysis terms. Vickers (Kenny 1990)
feels that an automated record is
worth £3.50, but only if the
data can be used elsewhere. This is
discussed later.

That perhaps uneditable printed ou-
tput is unpopular.

Very careful thought needs to be
given to the user front end to avoid
stressing the anaesthetist at busy
times, or increasing the work neces-
sary for maintaining a record.

Use of the data is essential if the

full investment value is to be realised.

7. What then of the in house derived systems.

a.

It is significant that a large number
of individuals should want to spend
considerable effort to develop their
own systems. They are inevitably
computer enthusiasts but they must
feel that the intellectual rewards are
high enough compared to the conside-
rable effort that is required.

The anaesthetist has, however, an
enormous advantage in knowing how
to design a system to fit in with his
work patterns in a way that com-
mercial developers can never have.
There are many such systems and
most have employed small portable
computers.

Where these developments have been

reported it is generally in an optimi-
stic manner, but our own experiences
at Kings over many years indicates
that there are a number of real pro-
blems. These can be summarised as
follows.

i. The true cost of software deve-
lopment will be high just as in a
commercial system. It is just never
accounted for in commercial terms,

and hence hidden from view.

ii. If the anaesthetist is writing the
software himself, he is by definition
an amateur and will have a learn-
ing curve to go through, very likely
without access to many of the labour
saving tools that professionals have.

He will have sdditional hidden costs
as a result.

fii. Somewhere around 95% on the
work in software development will
take place after a workable program
has been achieved. It is one thing to
have something that work for an
enthusiast but quite another to have
something that a computer illiterate
can use. Younger staff have fewer
problems. Senior staff may find these
solutions very difficult to come terms
with.

iv. The hardware capability and ro-
bustness of cheap portable computers
are just not up to the task. It is
easier to achieve data collection for
audit purposes, but true automated

record keeping requires serious com-
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puting.

v. Portable devices will be abused —
i.e. stolen or damaged. Plastic key-
boards are remarkably soluble in
liquid isoflurane.

vi. Nevertheless the King’'s experie-
nce with up to 6 individuals financ-
ing their own computers proved the
feasibility of the concepts for the
front end design and permitted the
development of ideas for database
development which have proved so
important.

vi. If the development is to be used
widely, like a child growing up, it
has to become independent of its
parent. This is the last and most dif-
ficult test that an in house developed
system must achieve to be deemed
successful. This is virtually impossi-
ble without resources for training
and support. It cannot be achieved on
a shoestring. An early system piloted
at King’'s failed to spread outside
in spite of considerable efforts and
interest from another hospital. Faling
funding for this from other sources,

there is no choice but to go com-

mercial.

8. Conversion to the commercial route.

a.

From the final stage of the in-house
development at King’s, a further 10
man-years of work has given us the
hybrid in-house /“commercial develo-

pment.
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i. A miniaturised PC based system
that will reside relatively easily on
an anaesthetic machine.

ii. Up to six digital monitor inter-
face connections possible.

iii. Resistant to volatile agents and
contamination.

iv. Software designed to maximise
ease of input, with on-line help faci-
lities.

v. Emphasis on detailed charting
and database engineering

vi. A full range of audit reporting
features

vi. A range of management report-
ing features

vii. Potential for expansion into full
outcome reporting

ix. Networked

x. World wild marketing and sup-
port including training.

xi. Low unit cost.

9. Description of the system.

a.

The stand alone theatre system is
computer system with a flat liquid
crystal backlit screen driver, addition-
al serial communications card as an
option, with a hard disc, one floppy
and an environmentally safe key-
board. An inkjet printer is supplied
for hard copy output.

Records are created in memory and
repeatedly backed up to hard disc.

Power failure is thus allowed for as

the record will self start where it



left off when power is resumed. When
the case is completed, the record is
saved to hard disc as a file. The
floppy disc serves only to provide a
source of new software, updated sys-
tem configuration files and transfer
of completed records back to the cen-
tral storage and processing computer.
The record is formed by linking toge-
ther a series of pages. These pages
can be scanned through on the com-
puter terminal and software routines
exist to fill them with data. The
pages are made up of :

i. The patient monitored parame-
ters. On the theatre terminal this
page is configurable to display a wide
range of parameters. The printout is
self configuring.

ii. The pre-operative status sum-
mary.

iii. The anaesthetic technique descri-
ption. This is intended to include all
drugs given during induction and
immediately after as part of an
established technique of anaesthesia,
and also describes if reversal drugs
are given at the conclusion.

iv. The reqional anaesthetic techni-
que description.

v. The post-operative orders.

vi. Ad-hoc drug and fluid adminis-
tration. These are timed events which
are distinct from the induction, e.g.
the need to give additional top-up

muscle relaxant after the initial dose

A Year's Experience Using the ARC System Anaesthetic Records and Data Management

has worn off.

vi. Ad-hoc events. All remarks and
observations about the case are time
stamped and entered on this page.
Some are pre-programmed descrip-
tions like “INCISION ” or “TOUR-
NIQUET INFLATED ”, others can be
free text.

vii. Intra-operative blood chemistry
results.

ix. Patient demographic and opera-
tion details. Important as no record
is complete without this page and
cannot be saved.

x. Staff details.

Data entry to the technique pages is
through a unique simple process of
assembling text and details from
pull down menus offering multiple
selections. These menus are configured
by the user.

Network.

The networked system has the same
configuration but with the addition
of a network card. It has to function
in a very similar way to allow for
continuation of the record keeping
functions in the event of a network
failure. The computer is, therefore,
very much an intelligent terminal
requiring the network principally to
take over the transport functions
otherwise carried out using the floppy
disc. The network gives a considera-
ble improvement in the general opera-

tion of the system as a whole. An
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additional advantage with the networ-
ked system is the ability to transmit
completed records to a central laser
printer for hard copy putput. The
installation at King's College Hos-
pital did not include this option.
The Central Database (ARC Central)
The central database is typically a
386 type PC Compatible computer
with a reasonably sized hard disc
(100MB upwards ) and an optical
disc (Write Once Read Many times
(WORM) drive. A laser printer is
required for reports and graphical
output.

The principal functions of the Centr-
al System are laid out below :

i. To collect anaesthetic clinical
patient records from ARC Terminals
(as detailed above) and to process
them to confirm their validity and
suitability for further processing.

ii. To maintain in a computer acce-
ssible from, a store of all patients’
anaesthetic records collected from
ARC Terminals and to allow the re-
production of facsimile paper records
as required upon satisfactory identity
of the requesting person being con-
firmed.

iii. To maintain activity statistics
on anaesthetic staff members empl-
oying where appropriate, reports
giving user configurable layouts.

iv. To maintain an updateable pro-

file on the routine expected sessional
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activity of the anaesthetic (and the-
atre) department.

v. To permit the booking of patie-
nts onto operating lists (scheduled
sessions ) for a definable period into
the future at any given time and to
be able to create (unscheduled) ses-
sions if required.

vi. To produce when properly requi-
red, a report on all patient bookings
for operations ( “The Provisional
Operating List ” ).

vi. To produce, when properly requi-
red, a final report on all scheduled
operations ( “The Final Operating
List ” ) and to make those details
available for transmission to the
operating theatre terminals (ARC
Terminals) as required.

vii. T'o maintain a distinct record of
sessions actually carried out and to
match them against those expected
producing a variance report when
properly requested.

ix. To maintain a record, given the
appropriate data inputs, of session
over-runs and under-runs with reasons
for same.

x. To produce reports on the acti-
vity in operating theatres for a stan-
dard period.

xi. To develop protocols for the
costing of anaesthetic services.

xi. To provide such reports as are
necessary from time to time to per-

mit the system manager to monitor



the accuracy and completeness of data
recording by the terminals and to
allow a means for corrections and
additions to be made to such data
as appropriate.

xiii. To code to accepted standards,
automatically where possible, opera-
tion descriptions and to make appro-
priate datails available in a report
from if required.

xiv. To maintain an authorised user
base from which system access can
be controlled and to supervise and

report such access.

10. The Installation at Kings.

King’s College Hospital is a very difficult

site for an installation of this kind.

a.

The operating theatres are scattered
over a wide area and have been de-
veloped piecemeal. Their internal des-
ign reflect a past era when surgeons
were important people who were able
to have the operating rooms built
to their own design. No two theatres
are alike, and the anaesthetic room
is in many cases very small and
substandard by present design criteria.
The walls are thick and the layout
unsuitable for easy network cable runs.
The hospital has no network, and the
main patient administration com-
puter is an old ICL, mainframe which
was designed, before open systems,

to be very difficult and expensive to

communicate with.

d.

11, The

a.
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The hospital has no centralised reco-
very rooms and in most instances,

patients recover from their anaesthe-
tic in a small alcove in the theatre
or in the pessageway. It was not
possible to use a centralised printing

facility and each theatre station has

to have its own inkjet printer.

Installation and Commissioning

The original specification for the
system was trimmed by the administ-
ration by 20% as is traditional in
the Government service.

i. The equipment was ordered and
installed in a phased manner. During
the initial phase only three stations
were active out of a maximun of
nine. This was seen as an opportunity
to take a very gentle, non-threaten-
ing approach to the commissioning
of the system. The remaining four
stations went live in April this year.
Two sites remain uncovered. Steps
were taken then to institute a paper
logging system to account for ma-
nagement reports in those areas where
a terminal was not provided.
Training was initially given to those
consultant anaesthetists working in
the operating theatres where termi-
nals were provided. This training was
on site in a live situation and took
one week to include a full cycle of
personnel. This initial training was

reinforced by subsequent formal pre-
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sentations. of these initial users one,
who is now less than a year from
retirement and who admitted that
automated recording would undoubte-
dly be the way of the future, but who
had a computer phobia, resolutely
had nothing to do with the system
and has been somewhat of a negative
influence. His main criticism is that
the computer will distract the anaes-
thetist from the care of the patient.
In fact although this is a risk with
all monitoring equipment, and the
computer is no exception, the train-
ing given stresses that the computer
does not drive the anaesthetic, and
apart from pressing two keys to
indicate that the anaesthetic is start-
ing which should ideally be done im-
mediately before induction, no inter-
vention is necessary except to log the
transfer of the patient to recovery.
The remainder of the record can be
completed when the patient has left
the operating theatre.

An induction programme for the an-
aesthetists in training was harder to
organise because the qreater number
involved and the demands of the
service in allowing them to be avai-
lable for the time involved. It was
from this qroup that many of the
difficulties arose and it is easy to
underestimate the problems involved
in taking what is a huge technological

and conceptual leap in practice.
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d. Training for this group was set up
external to the operating theatre
using the terminal demonstration so-
ftware on the central storage com-
puter. It was found most appropriate
to do this in small groups of three
or less so that at least some hands
on experience could be obtained. This
initial exposure would typically last
about 3,4 hour and was reinforced
by request a week or so later.

e. Many criticisms arose, many of which
were constructive and were taken
on board and implemented.

i. The importance of pre-loading as
much of the demographic details as
possible was noted and procedures
for notification of cases reinforced.
ii. The pre-registered event menu
was implemented.

iii. A number of small changes in
the way personnel menus were displ-
ayed was implemented, although new
personnel registration on the central
computer remains a problem in a
hospital with a desperately unders-
taffed personnel department.

iv. Concerns were expressed about
the use of the system for short, high
turnover cases. The correct use of

the SMART menus was reinforced.

12. In the main the system is being well used
with data uptake, still essentially
voluntary, being between 75% and 95%.

Many of the difficulties referred to above



are administrative, but the lack of a net-
work has been a serious problem in that
the transfer of data by floppy diskette
requires constant monitoring and control
if it is to be effective. We have sought
not to generate negative attitudes in such
a new development by imposing tight
controls on the movement of diskettes
and indeed, this would in a way negate
some of the principles we have tried to
uphold, namely that the system should
improve the lot of the staff and not

make like harder.

13. Cost Benefit analysis

a. Vickers attempts to put figures to
the value of automated anaesthetic
records, however, his criteria are
already in some respects out of date.
Firstly the outputs fall into four
categories. These are then rated on
the basis of an average hospital with
20,000 cases per year.

b. Potential savings.

i. .Clinical record
(1) Medico-legal estimate &£ 10,000
ii. Management data
(1) Greater awareness of drug and
consumable costs £ 20,000
(2) Billing and accounting
Let us say that there are 30
cost accountants processing in-
voices and apportioning them
to budgets
Lets say 10 are related to sur-

gery. (809% of activity in a

i .

(1)
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general hospital is surgically
generated)
They cost £150,000 per year.
If it accepted that a better
way is to run a patient costed
service items attributed to pa-
tient care costed and billed in
a work related way, as a by-
produst of carrying out the
actual work itself, then we
mighy only need five. Saving
£75,000.
Coding of operations and nati-
onal reporting requirements. If
six coding clerks are required
then two are used for coding
surgery (30 9% ). This costs
£20,000. The computer can do
the coding so, saving £1.00
per record.
Activity reporting, training
records, information to support
employment of  anaesthetic
staff, otherwise a clerk would
need to be employed- £ 10,000.
Medical Audit data.

Linkage with post-op care and
outcome. Better understanding
of ways to reduce costs of
post-operative care. 109% red-
uction in length of stay.

?  £200,000.

This, of course, may be viewed
as a one off reduction because
once the lessons have been

learned they need not be learned
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again. However, it would be
essential to constantly monitor
the position as new techniques

become available.

iv. Research.

Very difficult to quantify. Whilst
the data collected might point
the way towards future research
project design, it is unlikely
to be comprehensive enough for

detailed research.

14. Againts this we have to offset annual

maintenance costs of : -

a. One System Manager £20,000
b. 1,5 Coding clerk £3,000
c. Maintenance £20,000
d. Sundries £2,000
Total expenses £45,000
e. Cost of system £ 150,000

Over a three year period this puts costs

at £ 285,000

15.

)]

£605,000
£320,000

savings at

Overall saving

Much remains to be learned about the
role of what is for anaesthetists, “ New

3

Technology ”, and the relevance it has
in modern day practice. Some might sce
this all as an irrelevancen, an intrusion
into the art of anaesthesia. Others see
a big future in what information techno-
logy can bring to the specialty. What is
quite clear though is that such develop-
ments must bring real advantages if thay
are to succeed. Ifor automated anacs-
thetic records, these advantages have been

slow to be realised. Hopefully, we have

now turned the corner.
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ABSTRACT

Computerized Monitoring System in the Ope-
rating Center with UNIX and X-window

Yoshifumi TANAKA®, Satoru HASHIMOTO®,
Takashi KINOSHITA*, Munetake HIROSE",
Miho NAKAGAWA™* and Kazuhiro YAEGAsHI™

We previously reported the fully automated
data logging system in the operating center.
Presently, we revised the system with UNIX
instead of 0S,79. with this multi-task and multi-

window (X-window ) system, we could monitor
all 12 rooms in the operating center at a time.

The system in the operating center consists of
2 computers, SONY NEWS1450 (UNIX worksta-
tion) and Sord M223 (CP .M, data logger).

On the bitmapped display of the workstation,

using X-window, the data of all the operating
room can be cited. And also 2 other minicom-
puters (Fijitu A50 in the conference room, and
A60 in the ICU) and a workstation (Sun3-80 in
the ICU) were connected with ethernet. With
the remote login function (NFS), we could
easily obtain the data during the operation

from outside of the operating center.

Key words : Operating Center,
System, UNIX, X-window

Monitoring

*Department of Anesthesiolohy, Kyoto Prefec-
tural University of Medicine, Kyoto 602
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ABSTRACT

An Automated ICU Recording System for
Nursing Work

Yukio TANAKA®, Hironobu IWASHITA®,
Teruo KumMaAzZAWA* and Haruhisa SAIrTo*

For the saving of the nursing routine work
in ICU, we tried to automate the ICU records.

Pulse rate, blood pressure, respiration rate,
and body temperature of vitai signs of patients
are supposed to be recorded automatically.

Touch-screen, mouse, and key-boards are
available according to each purpose in inputt-
ing patients’ basic information and fluid trans-
fusion order, As for nurse records, image
input is used.

The automation if ICU records enables us
to get more information input to the data-base
and analyze the sate of patients from many

point of view.
Key words :

*Department of Anesthesiology, Yamanashi
Medical College, Yamanashi Pref. 409-38
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ABSTRACT

The Risk Management of Patients during
Anesthesia with an Aid of Personal Computer

Morito KAMIYAMA*, Tsutomu OoHASHI*
and Masahiko ANDOU*

Once there occured emergency problems
during anesthesia, young untrained anesthesio-
logist may be confused if he does not have
appropriate knowledges. This program was
designed to help such doctors with use of
personal computer during running of other
application program.

This is a kind of stay-resident program,
which after starting takes over the ordinary
job of DOS system. And re-write the windows
of function-keys with special short-cuts of
cardiac

emergency situations, for example,

arrest, hypotension, hypertension, broncho-
spasm and so on. If you hit the function keys
you can find that symptomos are delineated
and suitable administrations of drugs and
how to manage the situation are displayed.
Although it is a simple program, it is

very useful for beginners of anesthesia.

*Department of Anesthesiology, Kyorin Univer-
sity School of Medicine, Tokyo 181
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ABSTRACT

Trial Programming of an Anesthesia Memo-
randum Based on Hypercard®

Michiyoshi SANUKI*
Nobuyoshi SATO*

, Masakazu NAKAO*,
and Osafumi YUGE*

Anesthesiology related stackwares for me-
dical students and residents were developed with
These

include followings ; a stackware which calcula-

HyperCard version 2.0. stackwares
tes the recipe for popular cardiovascular agents,
a stackware of ancsthesia memoranda (emer-

gency agents, anesthetic agents, preoperative
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drugs) for practical use, a stackware for search
of references, and stacks of graduation exami-
nation problems in our department.

Although these stackwares were standalone
programs, we integrated these with a menu
stack for easy use. These stackware could enjoy

a good reputation among residents and students.

Key words : Macintosh, Education, Programing,
HyperCard, HyperTalk

*Department of Anesthesiology and Critical
Care Medicine, Hiroshima University, School
of Medicine, Hiroshima 755
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(mcg/kg/min)
PGE1 1V% 834 + 4k H (kg) ml I FHIR 0.01mcg/kg/min 0.05-0.2
NTG R FEF {KH x0.12n1/hrH¥Imcg/kg/min 0.2-5
TMP 1.5 Imcg/ke/min 5-100 V&SN IBHT 2
Nicardipine 7.5 0.1mcg/kg/min 2-10
Diltiazem {KE x 1.5mg % 25m IR Imcg/kg/min 2-10
Verapamil 5 0.01mg/kg/hr 0.01-0.04mg/kg/hr
10%lidocaine 7.5 10mcg/kg/min 15-50
Mexiletine 6 0.1mg/kg/hr 0.4-0.6mg/kg/hr
ISP 3.75 0.01mcg/kg/min 0.01-0.2
NOA, AD 3.75 0.05mcg/kg/min 0.1-1.0
DOA, DOB 3.75 Imcg/kg/min 1-20
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ABSTRACT
The Usefulness of an Electronic Organizer in

Anesthesiology and Intensive Care
—A Worksheet for the Preparation of Car-

diovascular Drugs Using a Spread Sheet IC
Card—

Zen’ichiro WAJIMA*, Chol Kim*,
Tetsuo INOUE* and Ryo OGAWA®

A variety of cardiovascular drugs are rou-
tinely used in anesthesiology and intensive care.
Because the dose of such drugs is very small
when continuous administiration is required, a
syringe pump is ordinarily employed for con-
tinuous administration. Calculating the volume
and concentration of such drug solutions is
very complicated, however, and programs design-
ed for personal computers have been reported.
Despite the fact that personal computers have
been becoming smaller and lighter, they are
cumbersome to carry all the time. Hence, we
devised a “ worksheet for the preparation of
cardiovascular drugs” using an electronic orga-
nizer (SHARP PA-9500) and spread sheet IC
card (SHARP PA-9Cl), which are highly por-
table. All that needs to be input is body weght,
output consisting of the volume of undiluted
solution required. The advantage of this system
is that, because the worksheet is so portable,
it can be referred to whenever desired, even in
emergencies. The disadvantage are that the
amount of the worksheet which is visible is very
small and that the CPU power of the electronic

organizer is very low.

Key words : Electronic organizer, Spread sheet,

IC card, Anesthesiology, Intensive care

*Department of Anesthesiology, Nippon Medic-
al School, Tokyo 113
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ABSTRACT

A Bedside Electronic Advisory System for
Anesthesia

Satoshi HAGIHIRA®, Masaki TAKASHINA**,
Megumi IKEDA***, Takahiko MoORI***
and Ikuto YOSHIYA***

We designed and built a bedside advisoty
system for anesthesia residents or students. This
system can provide various educational infor-
mation and helps the residents to make proper

and prompt decision during anesthesia.

Fic Xy FY A F TR BT FoN A 4 —

The software is essentially a file-handling
system based on * Hypertext ' concept and util-
izing a commercially available text editor and
its macro commands. We modified the macro
commands which have been distributed as free
softwares to this system. The system handles
a dictionary file and many text files containing
knowledge and wisdom. These text files are
linked by keywords which have been registered
in the dictionary Clinically important calcula-
tions can also be done as child processes.

Although the system was originally imple-
mented on a notebook-size MS-DOS computer,
we recently transferred it to a desktop computer
with a flat electro-luminescence display and a
mouse or trackball, which is attached to an
anesthesia machine, We believe this combina-
tion is quite suitable for intraoperative use be-

cause of its light handling and clear vision.
Key words : Education, Computer, Hypertext

*Department of Anesthesiology, Kansai Ro-
sai Hospital, Hyogo 660

**Surgical Center, Osaka University Hospital,

Osaka 553

Department of Anesthesiology, Osaka Unve-

rsity Medical School, Osaka 553
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ABSTRACT

Multimedia in Anesthesia, its Availability
and Possibility ; Video Control by the Macin-
tosh and the Vbox

Katsuyuki KATAYAMA®, Yoshihiro OHTA®,
Norihiko SAKURAYA*, Takehiko ISHIKAWA™**,
Mikio OHNO™* and Osamu KEMmorsu**

Multimedia has been widely accepted as a
new way of data transmission in the various
field. But if we wanted to use a multi-media
system, we had to endure a tremendous amount
of the cost.

We introduced the simple and cost-effective
multi-media system into the anesthesia field.
This system uses only a personal computer
(Macintosh classic), a video-tape recorder (SO-
NY TR705) and the Vbox which is a specially
designed interface for SONY AV products. For
the oprerational soft-ware, we used the Hyper
Card 2.0 and the Vbox control XCMD. In this
circumstance we can control a VI'R easily from
a computer and get various information inter-
actively using a video movie and a sound.

For example, we made the simulation soft-
ware of the epidural block by this system. We
made the video sorce from a model of the
supine. Through the soft-ware we can directly
understand the anatomy of the supine from a
various direction.

This system will accelerate the wide spread
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Hospital, Sapporo 006
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Please enter ABG for

Lt A

Pa02

PaC02

pH S
Temperatur.°C (8ss fix)
_Hb_in 9/100m] blood
.F102.in yol®

Barometric Pressure in Torr
RQ (assumed,fix).

Typical Examples
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Acid /Base Balance

Measured: Calculated :
PaC02 = 60 HCO3- = 24
pH = 123 BE =-3.91

Hypoventilation/pure
respiratory acidosis

Pa02 = 78
Fi02 = 40

Oxygenalion {4~

Cakulated
PAO2 =210
aA02-R=0.37

Adequate arterial oxygenation. E5~
Moderate gas exchange
disturbance
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Blood Gas Computer

Entry field Result field

= 1desl PACOZ 60.00  Torr
it o Ideal PAO2 210.20  Torr
Qs/Qr no Sv02 %
Pa02 8 8A02-R  0.37
Paco2 6 no Sv02  miA
M - - 24.42  mval/
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1.77
0.47
AlVER.  no FACOZ %

Assumption:
Blood temperatare
is 37°C
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Z DM 6 Tdh 5o Mifizeh, AJ17—%
74 —=IVET, ZOFDImport K% VA%< 9 X
T/ VwodbTEickh, 5FETOH— FOHE
TANLTELF— 92T TAMDAL T ENT
&b, ZLTC, hRichd [=] KsvEsY) Yy
735 L, WGMNORH s 2 — st REN
T, #R&ENDB, TNIE, NA29— b — 77 OlhE

Arterial pH

-0 I
Your Entry -

]
—J 3
4 -

T T T
60 70 80 90
Arterial PCO2 (Torr]

5 Acid/Base Diagram ~DOHHF—~sD7 0y
b
BEOHEBDOF— 713 ME LTERE A,
ZORBICEDINS T, 42087 Y —IZHHE
hiFMxh 3,

lioT =] £ VicEMND 7 1 — v KOS
ZIIETR L AR o R G 7 « — v KA
2L LIDTH B, Z2DO—RERT I
RUto TTTR, NA7S— b —2 OREARIIER
BLUANNTORATETH B R EHEMA S L
FTCREBE LT 075 AFERERXE DL EVWHF
MBENTH D, LEHIDL, SETconT
B - TRl 72 b DB EABIE D = —
RIBDPETHRIRARTHEIEDBETHS
mo1z,

-y

Mg A R 57— &5 R % RS VO T 0 75
LTI, BRI AWEBIENA 78— —
FOBEEHWTOY — v E LTURIT B, F—
gavyntFasrs se2ER L TR LI, »
A= h—FhEB v avdbhid, £TTT
BIME A R T — & ORI ISWERATEIRET D - 720
B = — e H > 185 4 — FHEROME
WABE TH B RAMBIHKE VD ¥ 257 A L THIE
PN < MBISRIC IR L T/NE D 23 & %, FRT
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Script of card button id 42 = "Nex!"

J1ITITS

put P02t0S02¢(Pa02,pH> into Sad2
end if
if answer is “"Sa02" then
put Sa02/100 into Sa02
end if
put 02Content(Sa02,Pa02,Hb) into Ca
put P02toS02¢P02ideal,pH> into S02ideal
put 1.34%(100-HMHb-COHb >*Hb/100+0.00003 1#P02ideal into Cideal
divide Cideal by 100
if card field "Sv02" is not empty then
put Sv02/100 into Sv02
put S02toP02(Sv02,pH> into Pv02
put 02Content(Sv02,Pv02,Hb) into Cv
put ShuntFraction(Ca,Cyv,Cideal ) into Shunt
lowPrecision
put Shunt*100 into Shunt
put Shunt into line 3 of card field VUQResults
put 100%(Ca-Cv) into avD02
if auD02 > O then
put avD02 into line 5 of card field UQResul ts
else put "< 0 (2)" into line 5 of card field VUQResul ts
highPrecision
else
put "no Sv02" into line 3 of card field UQResul ts
put “no Sv02" into line 5 of card field UQResults
BEEP
end if
set the numberFormat to "0.00"
put <((PB-47>*(Fi02/100)>-PaC02*(Fi02/100+( 1-Fi02/100>/RQ)>-Pa02>/Pad2 into RI
put Rl into line 8 of card field VUQResults
lowPrecision
put Pa02/P02ideal into aAP02
if aAP02 < 1 then
put aAP02 into line 4 of card field UQResults
else put "> 1 (?2)" into line 4 of card field UQResults
if card field "FECO2" is not empty then
t | f d field “"FEC02" into FECO2

X7 K6TMARF—IBRET [=] OXY v 2B EAE i HypoerTalk iLakf
T, D5 A — s MxME BT EICkD, BEICH T BEREEROFH

BA—FTITHOE 5 LM,

bBITELPbOTENTHI,, Bk LI n s
54, WELEBLVUTFI ) nY—ELHaRIH
HicfifLTbown, LoEhicdugtiizhs
CEEHORETH 5,

ABSTRACT

HyperCard basis evaluating tool for the blood
gas analysis data

Makoto OzAKI*, Kenji ATARASHI®,
Chiharu NEGisHl*, Kyoko OzAKI*,
Minoru NOMURA* and Masao FuJiTa®

Blood gas analysis data is essential for the
modern anesthesia practice and intensive care.
We made hypercard basis evaluating tool for
it. The data was satisfactory archived patient
by patient and consulted from the stand point
of oxygenation, acid-base balance and gas
exchange function. Many kinds of respiratory
parameter coming from blood gas data were
calculated easily. We conclude the tool is very
useful for the daily clinical decision.

Key words : HyperCard, Blood Gas Analysis

* Department of Anesthesiology, Tokyo Women'’s
Medical College, Tokyo 162
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BRFZDEWMDET I

EI R S

R E IR L 2o WSS o XL THL D,
PIAE, BRI R VT B
1EA 5 ElT, EHEAIh, BLILHT
I NA RE VY TIRIBBIEA DI TNV R
IWHTREDI KA I o HBHVIE, ~ESBEY
BETETKTLTHRIKIZA S o DPG I
mEE o FR T, WDEEDNRFILEA D
Mo

TV F— < EBRPHIKD 7 — & b 5t
DEBTTVWEY, EDEHRMNE ST B,
B STV B SOREE FIMNGRIET &R
SEMCREINAR D2 AR T AMEY < A3, TR OLLE I &
DhLDo TNVA MBEREHDO T — 5 %245 L
Paco,/ 10 mmHg I TH 505, Z NSRS
Dipo RUEZTZHNREDM, T DOWEDNINGE
BEILBDM,

THWVHEHNCEZ B0, BFERICBIRT
HPWHEMHT LT, HEC 5 2 — 2 28L& &
RS 5 FVEER L foo

EFIVOEIE

AR SERFEZIND A A TIMFRICIR D A A,
FNAEB—DESMERE TOT o R EEF IV
bt U7zo Frp,, PB, BREEMEMEIDER, INOBRRTE
TR EHEBEL NS A -S4 THEEED S &
FHMEET 50 ANTHEEIERHEIIRI OWb T
Hbo MEHOKM G AMRY, 515 ¢
MTE 5B,

(A5 2 — 5 o E BHEHR )

*UEAZFIR VSRR P

1) Piy,=(PB—PH,0) * i,

WA KRR SR IR & AR & KKUED S Py, % E
b5, N TH B,

2) Pao,=Piy, —Paco, * [ Fio, +(1—Fio,)
/R)

ilagiETdh %0 Paco, & L Tid Paco, % & %
L9 B, Paco, 3TETH 5,

3) Cao,—Cvo,=5%3.4/Cl

Vv v RIS (Cao, —Cvo,) HLBERLD
T, TORITL - THRE,

4) Qs/Qt=(Cc’o,—Cao,)/(Cc’0,—Cvo,)
BHED > v v PR TH B,

5) CMRo.=Q * (Cao, —Cvo,)

5)~7) DRI~ DOREFE O/, HEH, HE
ERE. ORUNMIMTRED 7 4 v 7 Ko

6) CMRo,=Diffc* (Pcpo, —Ptso,) ik
IRkRE DR 3 DL B Ko

7) CMRo,=T (Ptso,) «= MRk DB &
DAHRRRFE Y AR T 5 SAGE (B1),

7095 LD

UL oA HEORMN T Lica vy Ea -5 7' m
75 LADOWEER2IRT . AL, kit 1403
I A — Y DIEFMEYAFO AN E L, TRz &
DEET 5, I, R1BNd 5, fhic,
“BRFEDHE : Oxygen cascade ” %lid 7w /5
LEMA T (B2)

w R

T T & 1P ERT B,
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it ), BEOWD 7 535, KT

B2 avEa—97ns35 08

D) i v~V TERSK LIRS, MM &
Paco. MHHIF BE T, Paco,20 mmHg Thill
BRI BEMR v N il € o ZDBOEE
IS T ORITF- SRR 0 £ /B o
RF-& 0 b 2ERERE W,

2) HITHERKIL A, MR oL
T B I MRIRINE UGS T 2 RRBKRE LB,
L7ehio T, #KIOBSZEIE b - 1E 5 NIME D
KTk FS 50

3) TARVAMUTHTHMHEBALLTEZ S
1, EBRKASHHc AT, ChdbTH B,
WAL &, B 78S (Paco,10 mmHg @
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ZNTHRMBSE T LIEWC ED > TdH 5,
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1) Suwa K
and oxygen utilization combined. J Anesth
6 : 297~304, 1992

: Analysis for oxygen transport

ABSTRACT

Model for Oxygen Transport to the Brain
Kunio SuwaA*

This model describes oxygen uptake from
inspired air through the lung, its transport by
blood, diffusion to tissue and its consumption
at the tissue.

We designed a computer program which
solves this model. It enables us to vary 14 in-
put parameters as we wish, and gives 7 ouput
parameters with graphic oxygen cascade.

Using this model, we could solve various
problems.
Key words : Oxygen consumption, Brain, com-
bined model, Tissue Po,, Critical Po,
*Department of Anesthesia, Faculty of Medicine,

University of Tokyo, Tokyo 113




KEKUTB LKL OMIRKA R €= 9 —ICRIETIY

KESES LUKIEOER[ARE =5 —ICRIZTEELE

AEH e E R
IR S 7 A JUIFE RS, R 7 4 & VIR L O
JEWRINF o — T %Y v Y v I 54 ViTflifi Lk
bDOTIE, WHl&hizy 7)) v I H Ahoikzk
SIHSREERIN F 2 — 7% U TAK OB & P
TELENELOND, Lich->T, HHEH 1S
EHREHIC L BF v ) T —va VIREIRIEC
OB U CHIEABELEEZ N5, 1,
IR SR A MR 1 & - TR itk 0 fEIC B
B4 AR AR 58I BVWTIE, Z0iE
HITINAKHE, RS OREE NS 5 0H DS 5
LEZONS, bhbhidr 7 1 4 VIS EE[
LtzcZho®=9—DF ) TL—va vBLY,
(RN A R BRI L TF 7 4 & vic Kk BIKE
SUEH EKAESE, KUES E ORI EE BT
TOMrEYIalb—Va vick->THEN Lo &
fo, WHBEEEFOBE S, ThoiE#
I To

/B

D GE

(a) 7KK %S GBI T OWEIIBIE A AT &
BRI A € = & OIRIE
KEZOEGENLZ Y, RIEFZAPDOA AKX D
BE () 2 X &ET 5, TOHRIE, WK
K[Ee=9—DY VTIN5 vERT, T
jlah s & cleBiEhokES A BN (BEho
WS Haw) L, HREZT 2, LichS>T,
S E = & DHIRIE (FXcarvo ) 13

FX carxo =CF * (P uar — P uizonan * Harn/100)/
*IERABREAY AT RS,  PROYTIIRRT: o /127 At

o R VA AR (| =S ) e
Poan ¥ FXpey e (1)
fetZ L, Cf : BFARIK
Puan : BHEES) CRKUE)
Prigonae : BEH OKESE (RE O
BE%0
LEZIOND,

Cf (3HERPIIRIESR ST, RIEA Ath iR
i (FeRfl) ZF—icd 3 (FXcamo =
FXpry) FeDICHBEIFRETH S, b L, Bl
DIEMN 01 SIE, CI=1.0Th b, Hik OBILE
gz Bl 5 Cf DIER1ITRY,

2) FE

SRR A E=5 =L LT, 7744 V%
TR, e F 2 — 7 & UTHiIA Y 5 DATEX
Hoh 7 =y 2 B Ulco BHSERORE %
Bicbs ¥ B0, B1iTRd &5 A%
AR foo B OBBEOa v F o —ouig,
A B LU, WHREKOZERNOZEAIZTIT-
1o

HE B & OHEEOZHE HM 34 Humidity &
Temperature meter : VAISALA, TFinland i2 T
1TV, KRKUE O A 2 3 Hr$EiE (ABL
300, Radio meter ft) DR AE[MH L 7co Xt
PHALELTRBIEA A2 (i) tho Bk A7 2
(g 5%) &L, % (6.810.8%, F-¥+£SD),
i (43.2%2.0%), SEE (81.111.29%) HEG
BIBhT <y s OFEREENEMBE LUico HE
ite LT, 9, EKBEREICBWT, KIE
H A DIREEH AWEREICTH T/ = v 7 DRI %
fiEL, Zzo& ZofliEfRi (Cf) ZEIEL



2. EEHBEHY 7 b — 49—
%1 KAGH 760 (mmHg), #EF 10~30°C, I 0~ 100%I2 813 3 Cf fii
ﬁ;g(%)
_zm_mug)_m;g( ) MLLF (mmllg) 0.000 20.000 40.000 60.000 80.000 100.000
760.000 .209 1.000 1.002 1.005 1.007 1.010 1.012
12.000 10.518 1.000 1.003 1.006 1.008 1.011 1.014
14.000 11.988 1.000 1.003 1.006 1.010 1.013 1.016
16.000 13.635 1.000 1.004 1.007 1.011 1.015 1.018
18.000 15.478 1.000 1.004 1.008 1.012 1.017 1.021
20.000 17.535 1.000 1.005 1.009 1.014 1.019 1.024
22.000 19.829 1.000 1.005 1.011 1.016 1.021 1.027
24.000 22.380 1.000 1.006 1.012 1.018 1.024 1.030
26.000 25.212 1.000 1.007 1.013 1.020 1.027 1.034
28.000 28.353 1.000 1.008 1.015 1.023 1.031 1.039
30.000 31.829 1.000 1.008 1.0117 1.026 1.035 1.044
2 HEUME GHBCfit) & SEBllfi
;ggur-(mmug) I (C) @;&(%) 1321]:)1;(515}12 &t% fii ‘9‘5’(4!"11?5
101 28
1017 28.1 6.60 5.00 4.99 4.94
1018 27.6 7.80 5.00 4.99 4.95
1018 27.8 41.00 5.00 4.93 4.91
10117 27.1 41.00 5.00 4.93 4.92
1018 28.1 43.60 5.00 4.92 4.89
1018 27.4 44.60 5.00 4.92 4.90
1018 27.1 46.00 5.00 4.92 4.90
1017 27.3 80.00 5.00 4.86 4.84
1018 27.5 80.60 5.00 4.86 4.84
1018 217.3 82.170 5.00 4.85 41.83
e, BEEATL Y, (DR TEHE L4
— i} EHENME & U oo B ORE LR, Dl
ULV (10% BT N
(v (10% 2 1) (i & b 15 5 EBIE ORI A MR U, T 75 W 5
H1(40-50%) a8 %, BEA 2 E2NEDREE L oo T &
@V@0%) ) (77 <> 7) HEMRE GHIBE) O—B Rl it (PE)
) —max EHENRRZE DS B E (RMSE), 8 X UK
i (PR) 12 CTiT» 70
rL' |
ZL:' ﬁ:cﬁ),}J ()a ‘ 4
| fﬁn %
&1 . - WA (S [
FNEFNOBEERE B BN G
LENIE 2, B2125RT, HERIBED N1 7 2
BLUOLEHEFRZE, HERZZhZh —0.0239,
S & A LS PHRRRE, i
0.0268, 0.0239 T& - 710
’_-5.00 —
S
T a8 3 E -3 =
E o — 551
LA 5 S e /At e st e oo ¥T e .
B, — EME Hepum GIeEm) &IZofEEs L < —8L
g§888888888 feldicdky, 744 vIEEDEBERINF 2 —
_ —emen FEY YT 0754 A LR R
&2 = & — OMEBIRIE A 2l L BIFicBVWTE, B



50—
BRIk, =5 —OfERENEEEZ, %
OEOE R (DN TRENS T LA L,

BGRB8 B, MR Athdd A7 2 53 OMIRE
WBVTH, BIER & Ak ORERE O SRS
AZBN5, ZHEIPRSTH ZCE £ N BIKESA
T = 7 OPIRCHh OB B 5 k&S5
FEE T ohiclcdThHb, CDEE, E=F—
DIl &R A A thd A2 X DRI D il
g () ey, 1)TREND, 2F0D,
MRS 4 2 X ORI (1) ik
% FXowy TH Do FEKHIZ B W TRESER ISR
WY BKESITFIC & > ThIfIEhTws bn L
T2L, 2OHAOHNE (PXwm) &

PX = (P nar— Puzonan) * FX iy /100=(P yn—
Pusonar) * Puar/(CF * (Puar —Pugonan * Harv /
100)) * FX carno /100
L1525, b L, MNER OB DOBEE & [

IKEKUEB & UKUEDMHIRG A 2 € = — 1T iE § %

—15 51,

CE=Puan/ (P uaw —Puzonan ¥ Harn /100) % 72
1 FX ey =FXcarvo THZDT, (2)Kid

PX e = (P yar — P uzonan ) * FX capno /100 ++++++(8)
LML TE B0 ULn L, —RMIc IR &l
ERRBERhORE, REESRENHLDT
@)z & > TFRTA A DO EEFES 5D
MEMEEZ SNB, OEAHKRG)Ruck -
TRD 12 PX” LHEHEN (2) iz & - TRD
PXm & D2 ((PXy' —PXu)/PXm') &

(PX e’ —PXwn )/PX ' =(1—Puar/(Cf *

(P uar — P uzonan * Ham/100)))=(1— a)

Cf BIRIERHCIE & 1 B HEFREL

Cf=P uarca/ (P uarcar = Puzonarcan * Ham ca

/100)

o,

a = (PBAH /PBMLCAI' ) * (PHAR‘CAL _PHZOB:\R.CAL

£33 aofi
(%)

g (C) 0.000 20.000 40.000 60.000 80.000 100.000
10.000 1.009 1.007 1.004 1.002 1.000 0.997
12.000 1.009 1.007 1.004 1.001 0.998 0.995
14.000 1.009 1.006 1.003 1.000 0.997 0.993
16.000 1.009 1.006 1.002 0.998 0.995 0.991
18.000 1.009 1.005 1.001 0.997 0.993 0.989
20.000 1.009 1.005 1.000 0.995 0.991 0.986
22.000 1.009 1.004 0.999 0.994 0.988 0.983
24.000 1.009 1.003 0.997 0.991 0.986 0.980
26.000 1.009 1.003 0.996 0.989 0.983 0.976
28.000 1.009 1.002 0.994 0.987 0.979 0.972
30.000 1.009 1.001 0.992 0.984 0.975 0.967

§ 4 mei;“ P‘Xli’l‘ 0){[&{
XBT
iﬁ}E(%)

i & (C) 0.000 20.000 40.000 60.000 80.000 100.000
10.000 -0.009 —0.007 -0.004 -0.002 0.000 0.003
12.000 -0.009 -0.007 -0.004 -0.001 0.002 0.005
14.000 -0.009 -0.006 -0.003 0.000 0.003 0.007
16.000 -0.009 [-0.006 -0.002 0.002 0.005 0.009
18.000 -0.009 |-0.005 -0.001 0.003| 0.007 0.0t1
20.000 -0.009 (-0.005 0.000 0.005 0.009 0.014
22.000 -0.009 |-0.004 0.001 0.006 0.012 0.017
24.000 -0.009 {-0.003 0.003 0.009 0.014 0.020
26.000 -0.009 -0.003 0.004 0.011 0.017 0.024
28.000 -0.009 -0.002 0.006 0.013 0.021 0.028
30.000 -0.009 -0.001 0.008 0.016 0.025 0.033




2. EEEEV 7
* H arw.car/100)/ (P nar — Prizonar * H ara /100)
Th 5o JIER OB % KK 760 mmHg, it
J¥ 20°C, FHIXHEIE 40% & LSe35, W
ST OIS OBIESRIE S, ak, ik
R @) Ric & » TR PXo’ EREHE (2) i

X - 'Cjk‘&bk PXur & 0)?:: ((me" —PXpr )/
PXm') 2R3, 41T/RT, 7272 L, & CTIBIER;,

MERDOKZUE L E dic 760 mmHg & Lo
ME R & BOE IR IR D215 <, HED A
DEFRMH BEEHRBRAR1.4%TH Y, HEOD
ZERDBECRE DA DERN S 5HE L DERD
Pl (10°Ck 0 30°CE T) NTRHK08%TH
5o MEDERDH BYE 3K 3.3% TH 5705
BRI 51 B B S HEHH % 4 BE 20~60%, L
% 16~24°CEET 5 (R4 DTl E
NAAGPH) &i/ME—0.6%, AL 0.9% & 755,
bL, HE16°C, WA 20% THRIEMAIG &h,
EMENREN, 24°C, 0% TRENLEES, £k
Z DWW DS DFETRIZ 1.5% & 15 5 o WEKUREE A
Z 4 DKL HER 754l 1 40 mmHg FRIE TH BDT,
ZDEH D BMEFRA0.6 mmHg FRET, K
ERIFIT & DMEDSEM D 258 1DRWEEbh
B0, BFEPLEINEEM U 2551 T oHfuxit
BREVDT, BMEEFRICANS T & IERKY
IKAHTHMMbZ &L bhb, £/, HE
ST E DR IK AR DB RN Licb D
Thy, Z0fliE I OMDE =y — DRl % L
K9 BHEICIE, CORELEEDTEARTNII
BolWwElbhs,

R
+ 7 42 VIEEDREF 2 — TR, RS

HAE = ZICxd 2BIEhO/KELGHTIR, 0
R OIRIEN;, BXOWE, WA 20
Bl afRcs LTt 3,

ABSTRACT

An Evaluation of Effect of Water Vapor
in Respiratory Gas Monitoring

Koji MORITA®, Satoshi JouJou*,
Matsuyuki Dor** and Kazuyuki IKEDA™*

Selective removal of water vapor from the
breath is essential for the respiratory gas mo-
nitoring, and the tube which can absorb and
evaporate the water vapor such an example of
Nafion® are usually used as a sampling con-

ditioner. However, this tube dryer may effects
the reading of the gas monitor both in the cali-
bration by the dry standard gas and in the
This effect

and its guantification is our interest and was

measurements of patient breath.

evaluated. In the calibration period, we
usually use dry standard gas and the concen-
tration of each gas excludes the water vapor,
but the gas becomes equilibrate with the
ambient water vapor after drawn into the
and should be diluted. We evaluated

this dilution effect by the mathematical formula

monitor,

and tested it by varying the humidity of the
ambient. Estimation of partial pressure of the
gas is interested in clinical cases, and this
can be calculated by using the formula. We
propose a new formula instead of the simplified
one, and the estimated error in the result of
the simplified calculation was evaluated. The
error is dependent on the difference of the
ambient condition in calibration process and
in the condition of measuring period, but practi-
cally, in clinical situation, the error was max-
imum 1.5% of calculated value.

*Surgical Center, Hospital of Hamamatsu
University. School of Medicine, Shizuoka 431-31
**Department of Anesthesiology and Critical
Care Medicine, Hamamatsu University, School
of Medicine, Shizuoka 431-31
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VTGRS AL LSI &1 U 2o Bkfih A N > b OB HIFUF Y 2 5 &

P1T)P

EEREHEE LS ZER LICHMEEpA XY D
BRRFEY AT A

WNOHE g

IRKRDER (3 RRE b o FE IR ORI RHE 317 -
FOALE IS ST AR Th D, Ziitiiah
FNAR, £ DROBEEMPOIRBIN IS Eicklix
BISHERELS 5, L L, BEORESEZEL
1A ETIRBEEISEL S N, BRFRHEA
AEHE 7S REEER 2000 5 & E AT fiEIc 72 B T
b B, FHETHCRDS b0 L LTH
8y 2T ADRAA SN TOEH, iR uIE A
Db BA Ny b OitgR LT, WFEO Y
A 7 A TEYNE U 7RBUT TR 78 AT (3 A
Thbo Al BIEMIH ST B HEGIERDA
A, TEic A Ny b 2R B,
PR LSI 2fli)H L TIHHE T X v b &
BBy RFAEREL,

EFRCRY AT L

RicA NV PERLER Y R T LD T a0y 7 [¥
ERT o T OEE A IZEH] LSI @ TC 8830
RV 2B Utz o < DLSHE ADM (adaptive
delta modulation) TR THEZ 7+ ¥ 7ML L,
YAk 2 £ ) _LICiiRd B, HETF—SOY VTS
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ABSTRACT
The Operating Room Voice Recorder
Osamu UCHIDA* and Masakazu KURO*

We designed and built a digital voice recor-
ding system to record events during anesthesia.
The recording system contains a speech record
/'play LSI that is controlled by a microproces-
sor., The LSI samples audio messages of events
through the built-in microphone and converts
them into digital form by adaptive delta mo-
dulation method. The system stores digitized
audio data with the time of data entry on an
IC memory card. Thus the anesthesiologist
remains hands-free during event entry. Event
messages up to a total of four minutes can be
stored on a 256-kilobyte RAM card. The anes-
thesiologist can read these event messages later
at his/her convenience and complete a more
legible anesthesia record. Additionally digitized
audio data can be transferred to floppy.hard
With the voice

recording system, anesthesiologists can record

disks for permanent storage.

events more accurately during a most demand-
ing period of anesthesia.

Key words : Anesthesia record, Voice recorder,
Memory card

*Department of Anesthesiology, National Car-
diovascular Center, Osaka 565
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ABSTRACT

Computer Controlled Infusion of Nicardipine
for Hypotensive Anesthesia

Kazuhiko NAKAKIMURA®, Shuzo OSHITA*,
Tatsuo Kunit*, Harumi FuNaTSU*,
Yasuhiro MoRIMOTO® and Takefumi SAKABE™

We have developed blood pressure controll-
ing system with automatic infusion of vasoactive
agents. The system was composed of an auto-
matic blood pressure apparatus (BP-2031i, Nip-
pon Kolin), a lap top personal computer (PC-
286 1., Epson), an infusion pump (TFV-2200,
Nihon Koden) and RS-232C cables connecting
these three machines. The computer program
calculates the required infusion rate of a vaso-
active agent based on the data of blood pressure
measured every minute and the infusion of
the drug automatically starts at the rate. This
system was applied for 8 cases of hypotensive
anesthesia for microsurgery of the middle ecar.
The level of systolic blood pressure which we
inteded to control to was 86 ~90 mmHg. For
ninety-two percent of computer controlled dura-
tion, measured blood pressure was$ within the
*+10 mmHg. This

automatic blood pressure controlling system

range of the intended level

has proved a safe and useful device, providing
a stable level of blood pressure during the
operation.

Key words : Computer, Blood pressure control,

Hypotensive anesthesia, Vasodilator

*Department of Anesthesiology and Resuscitol-
0gy, Yamaguchi University, School of Medicine,
Yamaguchi 755
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ABSTRACT
An Anesthesia Depth Monitoring System Ap-

plying Electroencephalogram and Anesthesia
Gas Monitor

e & ke 7 2 € = 9 — RO R E =5 Y v 7| ORA

Yoshinori IWASE*, Hideaki SAKIO**
and Chiaki OKuUDA™**

The authors attempted a real-time anesthe-
sia depth monitoring system applying electro-
encephalogram (EEG), anesthesia gas monitor
(AGM), RS-232C multiplexer and a personal
computer.

This system was composed under Multi
Finder Macintosh Operating System (dual task
environment) executing EEG data sampling and
FFT analyzing program (IBVA : Random Ele-
ctronics Design, Tokyo) and multiplexer driving,
data plotting and recording program. FFT
analyzing result was transfered to the slave
channel of multiplexer from printer port of
Macintosh, Also, AGM (Capnomac : Datex) was
connected to the slave channel of multiplexer.
The multiplexer was connected to the modem
port of Macintosh. Thus, the data communica-
tion between the process was established.

The multiplexer driving, data plotting and
recording program was described with Quick-
BASIC for Macintosh. The data was plotted
between MAC ratio and EEG voltage,/frequency
instead of calculation of the integral value.

With this system, the possibility of the “ real-
time anesthesia depth estimation " was esta-
blished. However, many improvement is requir-

ed for clinical use.

Key words : Anesthesia Depth, Electroencephal-
ogram (EEG), Anesthesia Gas Monitor, Multi-
task Operating System, Data Communication

*Department of Anesthesiology, Otawara Red-
Cross Hospital, Tochigi 324

**Department of Anesthesiology, Dokkyo Uni-
versity, School of Medicine, Tochigi 324-02
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ALHEiRGhic B 2508 E 2 v 754 7~ 2DHEE

UZR M1 BT, —HROKENE SGERER T — 55 5K0EIH,
V7547 VA%ERD S Xcale DEITF 536 TH 5D,
@7~y D))
load "oncBreath.dat” as dat; 1+ R T =5 DRI+
@il & HLEBADKA

& TAT ) WIS RN Sk C 7 — & BB (20 % ) Hd BT ) T,
PR AL YR 35 & USRI IS Z 3l 231 ORI C IR I 0 LIS v

data=hokan(dat,256,4); [F T3 O ¥/
time=data(#,1];

flow=data[#,3);

pressure=data[#,4);

volume=sekibun(time,flow); 1 BEH DR +/

OMFRAL YA S EGHIRI L 2 Y T 54T VAR KRD B,

workR = menseki(p volume)/! ki(flow,volume); /* ZUHIRHTOFISY. */
Palv = pressure - workR*flow; /% Ml MIE D HESE */
workC = mean(bibun(volume,20)/bibun(Palv,20))*1000; /* I ¥ 7547 YV ADGHE */
iworkR,workCi;
9.4346 50.9956
.OK.

@MU R/N T TLGEIRILL 2V 794 TV AR 5,

x=addParameter(flow,volume); 1% BBOHT — & DR */
x=addParameter(x,size(msize(x),1)+1); /* peep BDHA */
LSM=inv(x"*x)*x"*pressure; 1% /N5l ¥/
LSMR=LSM(1,1); 1% GBI */
LSMC=1/LSM[2,1]*1000; [FAVTIAT VAN
ILSMR,LSMC;;

9.4238 47.7507
.OK.

OB/ — Fet: CEGHIRIIE 2 Y T T AT Y AR R Do
UFD2200FY 2 — Wid—B2EGHTT b LMBE LTREIND,

1 FYME e DOREA B €V 2 — v GEIINE)

module GNFunction(time,pressure,flow,p)

( Step=1/p[11*exp(-time/(p[11*p(2))); ¥ RCEFVDAT Y TIEEDFE */
Imp=Step-shift(Step,-1); ¥ RCEFNVDA V25NV RSB DR */
f2=ffiConvolution(pressure,Imp)-flow; Ay a—a YIS & AR OHEsE ¥/
retum(f2);

)

/% IR T TS A= S HEERAT) BV 2 - ¥/
module GaussNewton(t,x,y,p,dp)
{

s=GNFunction(t,x,y,p);

pp=p;ppl 1}=pl1)+dp[1];ss=(GNFunction(t,x,y,pp)-s)/dp[1];

if(nsize(p)>1)(
for(j=2;j<=nsize(p);j=j+1)(
pp=pippljl=pljl+dp[j);ss=addPar (GNFunction(t,x,y,pp)-s)/dplj]);
}
)
ds=inv(ss"*ss)*ss'*s;
return(ds’);
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ABSTRACT

Estimation of Airway Resistance and Res-
piratory Compliance during Mechanical Ven-
tilation

Hiromi NISHIMURA™® and Naohisa MORI**

Measurements of airway resistance (R) and
respiratory compliance (C ) using a Lung
Mechanics Calculator 940(Siemens Elema)by the

sudden airway occlusion method is not always
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useful for the clinical monitoring of the lung
mechanics, because of large variance. We assum-
ed the respiratory system as a simple RC
electric circuit model during the controlled res-
piration. R and C were calculated from three
methods ; the work equation of the respiratory
system, least squares method, and nonlinear
least squares method. The variance of R me-
asured by these three methods were 1,2 of
the value from LMC 940. The variance of C from
LMC 940 and other three methods were almost
same values. Relation between the estimated
alveolar pressure and the tidal volume was
almost linear, and a hysteresis was not observed.

Therefore, we concluded that the respiratory
system of patient with normal pulmonary func-
tion can be assumed as a simple RC circuit
model during the controlled respiration. And
these three method are useful for clinical moni-

toring of the pulmonary function.

Key words : Lung mechanics, Airway resistance,

Respiratory compliance, Least squares method

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

sity, School of Medicine, Akita 010
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ABSTRACT

The Automatically Analysable Instrument of
Autonomic Nerve Function Availed the Value
of R-R Interval Variations of ECG

Yukio GoTo*, Masahiro YANAGIMOTO®,
Kazuo NAKAJIMA® and Touru WAKAMURA™®®

A useful instrument for analysis of autono-
mic nerve function by R-R interval variations
measurement of ECG was produced as new

trial. It has next few characteristic functions.



® From the memories of 250 heart beats in
maximum, immediate compute is accomplished.

® The power spectrum by Fast Fourier Tra-
nsforms (FFT) and the histgraph from the
many inputed ECG waves are delincated.

® All R-R interval value of 100-250 beats in
170 seconds are showed on CRT display as
continuous trendgraphs at the resting supine and
standing exercise, and from the view of these
neighboring or unification, the quality of
balancing function of autonomic nerve system

can be judged before the patient’s eyes.

AR R-R BB LT B AIHERE B BT & 2 5 A

@ These datas preserved in floppy disc can
be reuse and compare each other.

Key words : Autonomic nerve function analysis,
R-R interval variations of ECG, Trendgraph
of R-R interval variations, Fast Fourier Trans-
form (FFT)

*Department of Anesthesiology, Fukui Medical
School, Fukui 910-11

** Division of Technology, Fukuda Denshi Co.,
Tokyo 113
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ABSTRACT
Evaluation of the Recovery of Neuromuscular

Blockade Produced by
of Vecuronium Bromid

Continuous Infusion



3., WSRO TATFTT
Naosuke, SUGAL* and Nao, YAJIMA®

Recovery of neuromuscular blockade after
the continuous infusion of vecuronium bromide
was evaluated by use of simultaneous measure-
ments of both single twitch and tetanic con-
tractions of each adductor pollicis muscle me-
asured with a device incorporated with a per-
sonal computer.

Patients under nitrous oxide-oxygen-isoflu-
rane anesthesia were studied. After the bolus
injection of vecuronium 0.15 or 0.2 mg. kg,
intubation was performed and when the single
twitch recovered to the 10% of the control,

vecuronium infusion was started. At the end
of infusion, neostigmine 2.5 mg with atropine
1 mg was injected. Single twitch recovered to
75% of control 6.9 minutes after starting giving
neostigmine. At this point, tetanic contraction
showed the recovery of fade(reaching Equalizing
Point of tetanic contraction). No problems with
airway or respiratory movement were observ-
ed. It is possible to reverse neuromuscular
blockade early after continuous infusion of

vecuronium bromide.

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

Safety Assurance on Using Personal Computer
in the Operating Room and Intensive Care
Unit

Tamostu TONO*, Katsuo TANAKA™**,
Tatsuya MAEYAMA™®**, Yoshio TANIGUCHI* **,
Kiyoshi HARANO** and Tadahide Toroxi*

There are many trials for applying the per-
sonal computers to the medical electrical facili-
ties such as patients’ monitoring system in the
operating room and intensive care unit.

We have inspected the grounded leak current
of several personal computers in persuance of
the Testing Methods for Electrical Safety of
Medical Electrical Equipment (JIS T 1003 ).
The grounded leak currents were found to be
out of permission mentioned in the General
Requirement for Saety of Medical Electrical
Equipment (JIS T 1001) in many cases. We
including manufaturer should difinitely be
responsible in anyway to the safety assurence.
We could minimize the leak currents from the
personal computer if we placed an insulated
power transformer between a power supply

and personal computer.

Key words : Personal computer, Leak currents,
Insulation power transformer, Macro-shock and
Micro-shock

*Department of Anesthesiology
**Surgical Center

Intensive Care Unit, Saga Medical school
Hospital, Saga 849
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ABSTRACT
A Humidifier Controlled with Humidity Sensor

Masahide OHTSUKA™, Yutaka USUDA™,
Osamu YAMAGUCHI* and
FFukuichiro OKUMURA*

We have constructed a new humidifying
system for respiratory circuit, in which humidi-
fication is controlled by both humidity sensor
and thermister. The humidity is controlled by
changing the power of main heater according
to the output of the humidity sensor and inspi-
ratory gas temperature is controlled by chang-
ing the power of hose heater according to the
output of the thermister.

The ability of our humidifier was compared
with that of Puritan-Bennett Cascade humidi-
fier and Fisher & Paykel MR-630 humidifier
(I & P) under the condition of constant flow of
air (10, 20, 30 litter,/min) at 34°C.

Our device provided sufficient absolute
humidity of over 36 mg “litter and it was stable
under any air flow examined. That of F&P
was also sufficient, though it tended to decrease
under high flow. Cascade provided only about
31 mg/litter of absolute humidity, which was
decreased to about 25 mg/litter under high flow.
These insufficient humidification of Cascade
humidifier were due to heat loss in respiratory
circuit.

It was concluded that humidity sensor was

useful to maintain sufficient absolute humidity
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in respiratory circuit.

Key words : Ventilator, Humidification, Humi-
difier, Absolute humidity, Humidity sensor

*Department of Anesthesiology, Yokohama
City University, School of Medicine, Yokohama
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ABSTRACT

Cardiac Output Determination during Veno-
Arterial Bypass

Takaaki KITANO*, Kaoru SEToGuUCHI®,
Takahiro UN0O*, Takayuki NoGcucHr*
Masakazu MORI® and Natsuo HONDA*

During veno-arterial bypass (VAB), Car-
diac Output (CO ) obtained by conventional
thermodilution method would be overestimated,
because the injected cold solution is stolen by
the right atrial drain of VAB. We compared
themodilutional CO calculated by using the right
ventricular ejection fraction (RVEF) catheter
whose injection port was intentionally position-
ed at right ventricle with that obtained by Fick
method. CO obtained by RVEF ' catheter was
well correlated and agreed with that obtained
by Fick method. It is suggested that CO obtain-
ed by RVEF catheter with RV injection is
accurate and useful for the evaluation of cardiac
function during VAB.

Key words : Cardiac. output, Veno-Arterial

bypass, Right ventricular ejection fraction

catheter

*Department of Anesthesiology, Medical Col-
lege of Oita, Oita 879-55
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ABSTRACT

Infra-red Transmission of Digital Data in
Operating Rooms

Masaki TAKASHINA®, Takahiko MoORI**,
Toshihiro KAWAI* and Takuya IKEDA®

To keep clean environment of operating
room, it is necessary to decrease connection
cables between monitoring equipments and ope-
rating room information system. As we report-
ed earlier we succeeded in radio packet trans-
misson of monitoring data using UHF wave
in operating rooms under noisy environment of
electric cautery. But we noticed potential inter-
ference when this method is used in multiple
rooms at the same time because of its frequency
limit. Then we tried to transfer data using
infrared which has higher frequency than UHF
waves and cannot leak out of the room. We
successfully transmitted digital monitoring data
from a pulse oximeter to a personal computer
mounted on an anesthesia machine using a
pair of 1200-bps radio packet-controllers, an
infra-red transmitter and receiver(SONY : TME-
IF 10, IFP-10, IFS-20). We also tested a pair
of 9600-bps infra-red transceivers, which rece-
ntly became available, in the same environment

and proved it useful in operating rooms.

Key words : Infra-red, Wireless transmission,
Digital data, Patient monitoring, Operating

room

*Surgical Center, Osaka University Hospital
**Department of Anesthesiology, Osaka Unive-
rsity Medical School, Osaka 553
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ABSTRACT

Data Transmission from CAPNOMAC to
Macintosh

Junji SASAKI*, Hirosato KikucHI*,
Tsutomu KINOSHITA*, Takahide SHINODA*,
Kazuyuki MATSUI*, Noriko MAEDA",
Sumio TSUKAHARA*, Teruko NAKAJIMA®,
Masato SHIMADA*, Ken SATA*,
Atsuko IIDA*, Hiromi SATOM*,

Capnomac & » Macintosh ND 7 — 7 DA%

Sumiko UCHIDA*, Shinichi HASEGAWA™*
and Yumi ESAKI*

Communication from DATEX CAPNOMAC
to Macintosh was made in order to analyze
the data.

Although the transmit data (TXD) of CA-
PNOMAC via RS 232 C connector are transmitt-
ed from 2 pin, Macintosh interferes this trans-
mition in some reason. An intermediary speci-
al connector was prepared in order to relieve
this system. Using this special connector and
the ordinary cross cable in a market, the sig-
nals were transmitted from CAPNOMAC to
Macintosh.

Macintosh accepted the data from CAPNO-
MAC using communication soft “ Ninja Term
(version :0.962) ”.
copied and pasted on a spread sheet of Micro-
soft EXEL-2.2J for processing.

We applied this system for the analysis of

Thereafter, the data were

the carbon dioxide tension during gynecological

laparoscopy.

Key words : Intermediary special connector,
Data transmission, CAPNOMAC to Macintosh

*Department of Anesthesiology, Toho Univer-
sity, School of Medicine, Tokyo 148




3. WROTAFT

BiRAR Y TEAEE
I R el A KR ik s =
T WP R SEr Mg oA R AN I T
B 8 VR F LADIFE

HIE RIS TR SR %, BN TR,
EH CIEMEICRBEEAT 2 08B D 5, bhbh
OMERTIRER A v 7 4B8P Y ) v IRV T 8,
A2BoR Yy 7EMAB DY IR Y 7V 2
FLEWAL, EHBOBERER > TW5, KE
DEIRIRRI BRI E K, BRI K v 7
YRFLTINEET, Bl fTHELTWE00
BRTh 5,

INOTHROR Y 7 i3Bica vEa—2{kah
TBY, A1 V5—7 24 XEMWEFY 7 b & 258K
sehild, TROERFEBLT 77 71EKY 7 +
A EOLE TR v 7EHOBIMEAR N,
PR SE i, BB ISR o B EhIRED b oTfk &
BB5ETH 5,

DI (1987) NV F~) R a v E a—4% (HC40)
EHOTR Y 7EREBERAED Ui, AER
J& & single task D7 iR T & IR EAML
WKWRESK T,

£lal, JAL 57— 4 @{E DR %)) €, PC9801T
IZ multiple task @ OS T & % OS2 +Present
manager (Ver.1.1a) %#{¥, vV 7 b ORI
B U T, #gAR 70l ERREROHs 0 v e
— 7 {bZER - 120

USRS IRAR SR
U ARSI S
*HAL 7 — SilfE

KA v o —7 = 42 LA~ 7 (P300) 4
BBIUYV ) v IRYT (235) 8B & EHEST —
TNWERNB LRy 7RBEE%E T b A ifEX
¥, TOVRFALULRIEAR Y 7Rk o &y
FEFFATWE, THERS22CH -7 VT
PC9801 T %2%5A 1, BV TBA VI =T 2 4 R
LBEZBIAT 5 LR v 7 IIEERORRAN
W80, WMRTPERBDOEESNANS, v
VIORVFIIP DEBRRENE, ZhlA I
MWL LTHAT AR Y 7 ELLEDb SR,

7055 LDOWEE

PC9801 T @ operating system & OS2 & pre-
sent manager (PM v.1.1a) & L1, 7035
LlE, PUT06205 27 hofiEhTna,

1) Main (BIRR, F—F—FPev 2%
&Y A o DBERD, BESFRIPODF—
yEEHAS, FiBlE DWRE, A—BEBS5EN—F
71 A9 NOEZASL, BHNOREIR, WE
D7 7 7FR)

2) BE (BERY7ORESIRERHIAS,
Main ¥ X 7 ~D%(E)

3) RyTEE Gk — R, WK T v
4 — LOEMERRE)

4) FHEE CGERREERR, ERRER R’
R ERR)

5) BEEBERR (BIERHMERHRRR 5



8% [ KUROKI ]

BB EEE)

B R v TEREE

1991/12715(Sun) 11:50:35

[19s1-12-15  [FEEFER
Wa[Gr [ Ra[K JCalP 7=
8% [T | g | mEd _mEd mEq mEdq_ g
085 4
a, b: (A i fE
c. d:p¥ j_k;_EH‘
e, f: FHE Lm% —
& h KM ni 8 15700

7]

BI1 Rv7RGE EAIBGE WEREE CR5ER), 7

5 — AFITRD 12 DOIREWIR

B3 [ KUROKI ] 1991-12715(Sun) 11:54:17
aaa ma R ToiE
R 7 06 a e
040 @@5 @013 003 % %) : [a) 6 .
D S: [ 20] c "
EEEI AEASK: [al
D %L
l@ (5] )
1991/1%/156l t%g E e
ﬁﬂhf g mﬂ%m<§
@@5 ‘
s b A ic %
g-f#g% e
z:h;‘ i n‘:m.;}%
B2 ®r706 (W—1) OBED
B [ KUROKI ] 1991/12/16(Sun) 12:03:18
S TE RS R FHS . 06
BRIR HAE—B L +
. FREEK - dilm Rl BRIE Hifi
9 AAE Ay Ll oo RIRLwHR .19
LR i il
. saﬁ%mmmu 200050  RRI tmg/ml
12. AR 000060 JIVTP R 1mg-/m
1 3. HREXR) 002961  TNG (50 0. 5mg/m
14. PIRAI 000062 SNP 10mg-m1
S 311 N I - (Y2 Eﬁ’m_ﬂa Gl [Na [K_[Ca [Tla [P_[72 [Fa
Tmmﬂ;"moamzm 0 o L
ATIND Eomg/ml__[16 16.0
==F 50,13, 3%
p 550
— Rl ﬁﬂ?ﬂﬁ

3 #7706 OEHIEh



3. RO TA 7T

B [KUROKI Yoshitiki ]

1991712718 (Wed) ©09:37:09

1991-12/.18__1E8& 1)
vy | LT TS'R’%T P75
- _nk=¢ g [i7
027009, 5425, T}lg. ==
A3: 008, 5428, {7. 149, 21). ‘C :
24098, 5H28. 47, 2l@. 1Y ii
105: 00, 5628, §7. 210, i
05 A8, 632, 57, 24@. [§
37:028. 6332, 7. 279. =
98: 09,0, Bl--=-17. 03
39: 020, 0 3.04q it
4

R4 iRy 7ROV ) v YR Y TOER LG 03(1)\11#%‘557?0

9 7 RHHL S D o

B3 [ KUROKI ]

8][c)(o]le][F](c]

X6

WTRHBRBER ) YT )

6) 735—sFRn EEY 7 b, RUTHY —
M)
N=FF4RAIENLTTF—70OPDEDEY
AT >TWb, TAVF ¥R DY A7 [BLE
BRIhoD6HDIvEa—2illiEEP->TW
5DERUTHS,

& R

TODYRF LAEERTHA LT, DITFofdgn
afe &5 - 12,

Jo-NONI i 1

1991/12-18(Wed) 14:01: 35

8  91,12/18(7)11:23 & ﬁgv)gm th
08  91,12-18(7)12:@9 #° H7°{=.

09 91-12-17T(K) 21 : 41 Fqﬁ %
09 91-12-17(K) 16:08 ﬁﬁ*
09 91-12-18(70 11:24 #° ;7;
03 91-12-17T(K) 16: 14 [fjFELEN B

03  91/12-18(A) 13:38 i ?
25 91/12/18(7K) 13:29

(G2 3
1991212-18 __HEBRT
o la [ o1 Ng]gét Ca [P 72 Fa
g | _ini Mg} egg M=
D) AR e s e N R L e s
5000, 0l )
A9: 003, B4—10.10
D:0d. 03— 4
170900, 09 3. 13
P 0 i S N
3:000. 07 3. 24
4:998. 68——-10. 23
#7)

Ry RS (v e—Y) FR

1) BUEDR v 7 OBMIRE & 7 DT A8 %
757 499 TERRT B,

2) FEMSEChE, HREDR Y Mol
WO > TOWBDLES T 7 4 v 7 EXFETESS
ERT 5,

3) LT —8 (Xyt—Y) 2 F, Hi
ME, FrR3Ry7RNcER, YV VYhTY XY
5o

4) IFERH, W47 07ksy, BIFE, 2K
BRE5BY 757, MilEHER 7V Vb To R
"5,



5) HIER, HABMARZRRIE 5,

6) I TIRHTIIKSY, EBIFE, HYORELIE
BEEHRREE TV VT bT 5,

7) SEHEEON— N2 =280 HE 5,
8) 2ERILIEDEMDF— 5 DHLDABD T
EB5TEHMPLI,

£ %

757 4 v 2 FRICOWTIRESHEAZDS - 12,
UL, "=FF4 ZA2ENLTOF—5DPD
Ny i3S EL0T, WRORHMNH S, 1z,
7= 4 DFHEEbLNONOHEBIHE L 1. T
FT BEENE > TWB, BEFCESAER S
&, BERE Y TEGH LBV TREShTHS
M E s, Ry7rTcAhicWEOFEMSHE A,
NG R Y THERRYT T & THNT 5 4055 h5H
%o B SCIHT IS HEXMTRG IS DO THIT T 505
1) g R v 7R O B 3 % — B & R
L, 2) WE3RANEIRD 75 7 4 v 7 R 31
R RSB S hu e,

ERBUS DLERIZIBIRD AL TH B, LrL,
HEH AR bM<, FhERikzobD
DHWE WKW TV S, HMEELRR
W DAL RIITORMII S 1 b IRBHERH i
SR TDH 5o IHHEHIEY 7 F P HAL A5,
SERPASHINEE RO E T 2 Mg 506 0 i
o MY 2 F AT TH, Ol A
v 7TEAEE Y 2 7 A DEMMRATH B,

PSS EICF — K — FEFTTRL TS,
R — P AFFH BT - 1,

i

diil A v TR v X 7 A DBIFE T, HiliE

RIHEAT— 23R, BT, 770 v 79 b Atk

A& 18 - foo EIEREISH I b 25
HPEREER S SIS N B B I3V,

=

i A TR

i AWFUISCRERIETIRE GREES 0144006
5) OXBTITONIbDTH %,

B 3k

1) HHUEE : HC-40 1< & B8k H 7D ¥ 2 7 &
., JFR o SRR E o v 2 — 5 1987~1988,
ks, BHL 1987, pp.65~T2

2) skl IHAURE, Waasl, Hilil— .
FHISEHE o 2 7 A, BEGHMIRE: 7(4) : 433~444,
1987

3) FIRIRISE, FWHHEHE : MR v 7 &2 O iR E
Mo 8§, Clinical Engineering 2(1) :
24~30, 1991

ABSTRACT

A Monitoring System of an Infusion Robot
Composed of 4 Infusion Pumps and 8 Syringe
Pumps

Akinori ZArrsu*, Keiji AIHARA®,
Morio Kumi*, Katsuhiko AYUKAWA™**,
Tomoyuki KAwaNO***, Hiroaki UMEZU***
and Kenji TANIGUCHI®**

Many syringe pumps and infusion pumps
have been applied to support the life of a criti-
cal ill patient. As we use too many pumps we
can’t understand all the motion of pumps at a
glance. FFortunately each our pump of ATOM
235 or P300 has a port of RS-232C for the
test of its inner circuit and software. A compu-
ter can be controlled and monitored the pump
through the port.

Therefore we systematize to build up an
infusion robot composed of 4 infusion pumps
and 8 syringe pumps. The robot connects with
a portable computer of NEC PC 9801 T' mounted
the softwares of 0S.”2 and present manager via
an interface.

The monitoring system can show us as fol-
lows :

1) The flow rate and infusion route of each
pump are graphically express on screen at real
time. We can catch all information of pumps
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at a glance.

2) Every hour summation of the volume of
water and electrolytes infused is reported table
expression on screen.

3) The report infused water and electrolytes
during a whole day is print out at 7 : 00 am
every morning.

4) We can get a hard copy of the screen at

anytime.

Key words : Pump, Infusion robot, Monitoring

*Emergency Service, Kyushu University Hos-
pital
**Intensive Care Unit, Kyushu University Hos-
pital, Fukuoka 812
***JAL Data Communications & Systems, Co.,
LTD., Fukuoka 812
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ABSTRACT

Monitoring of EEG and Auditory Evoked Po-
tentials with Multifunctional EEG Analyzer
“ QSI-9000 ” in the ICU and during Anesthesia

Kazuo SHiINDO*, Koh SHINGU*
and Kenjiro MoRr1*

QSI-9000 (Quantified Signal Imaging, Inc.)
is a computerized EEG analyzer. Using this
apparatus, we can record and display 20-cha-
nnels EEG simulaneously, and record evoked
potentials of various modality. We presented
two cases in which clinically useful EEG and
auditory evoked potentials were recorded with
this apparatus. The first case was a comatous

— 103 —

patient in the ICU. The EEG and its topogra-
phic map showed alpha-waves which was domi-
nant in the fronto -central region. However, no
response in the brainstem auditory evoked po-
tentials was revealed. Brainstem death was
confirmed. In the second case, intraoperative
wakefulness from general anesthesia occurred
due to trouble of the anesthetic machine. We
noticed little change in the latency and amplitude
of the middle latency auditory evoked responses
during surgery from those in the pre-anesthetic
period. This apparatus has a function to make
real-time topographic map and to display it
with real-time EEG. This function may be use-

ful to monitor intraoperative cerebral ischemia.

Key words : QSI-9000, Electroencephalogram,
Auditory evoked potentials, Intraoperative moni-
toring

*Department of Anesthesia, Kyoto University
School of Medicine, Kyoto 606
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ABSTRACT

Intra-operative EEG monitoring : Improve-
ment in high-speed analysis and accuracy in

detection of paroxysmal activities
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Yoshio KINEFUCHI*, Hidekazu KATOH*,
Mamoru TAKIGUCHI*, Yonosuke YAMASAKI*
and Michio YAMAMOTO®

Intra-operative EEG contains valuable infor-
mations in two areas. Frequency analysis of
background EEG is one which may be of help
in indicating the depth of anesthesia, develop-
ment of a complication. On the other hand,
informations of paroxysmal activities such as
spikes, sharp waves, high-voltage slow waves
and flattening are just as important during
deep anesthesia or in detection of onset of brain
complications. We report a method of high-
speed search and recognition of these paroxys-
mal activities. Wave-forms of paroxysmal activi-
ties are broken down into several elements and

then complex waves are reconstructed by com-

T4 VI MEFSIM T & v Y& O IR O T v Y X i

bining these elements to recreate high-voltage
slow waves, flat EEG, spikes and spindles. Unit
models of typical spikes, sharp waves, slow
waves are collected and stored and used for
continuous calculation of cross-correlation with
on-going intra-operative EEG. When the result
is beyond the threshold, a flag is set. The pre-
sence of an paroxysmal activity is recognized
according to the nature and order of the flag.
A digital signal processors (DSP) was used for
the calculation. Short duration of spike and
sharp waves can be recognized by the pattern
of multiple flag, spike-and-slow-wave by the
sequence of flags. These improved the accuracy

of recognition.

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

An EEG Monitoring under a New Mathod of
Total Intravenous Anesthesia with Droperidol,
Fentanyl and Ketamine.

Tetsuya KUSHIKATA®, Hironori ISHIHARA®
and Akitomo MATSUKI*

We experienced an EEG monitoring under
a new method of total intravenous anesthesia
with droperidol, fentanyl, ketamine. Patient
was 57 y.o. male who had no CNS disorder.
He had distal pancreatomy and splenectomy
in our hospital. We used HZI's Brain Function
Monitoring system to monitor the EEG. During
the operation, the EEG had been become slow

and stable.

*Department of Anesthesiology, Hirosaki, Uni-
versity, school of Medicine, Hirosaki 036
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ABSTRACT

Tracheal Breath Sounds Analysis for Detec-

‘tion of Airway Obstruction during Anesthesia

Kazutaka TAKAI*

We use a lot of high technology equipments
for respiratory monitoring, such as pulse oxi-
meter and capnogram, in daily works. An es-
ophageal or precordial stethoscope is a simple,
inexpensive monitor, but it is one of useful
monitors for early detection of airway troubles.

By auscultation, however, an anesthesiolo-
gist can obtain only objective and qualitative
information about respiratory system, and it is
difficult to keep on listening to breath sounds
without any interruption during anesthesia.

For the purpose of developing a monitoring
system that enables early detection of respira-
tory failure using real-time analysis of breath
sounds and to get subjective and quantitative
information, we attempt to detect airway obs-
truction using tracheal breath sounds analysis
for non-intubated patient under anesthesia.

We suggest that the breath sounds analysis
technique is useful as a new noninvasive method
for repiratory monitoring.

Key words : Breath sounds, Monitoring, Anes-

thesia, Patient safety

*Department of Anesthesiology, Faculty of Me-
dicine, Tottori University, Yonago 683
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ABSTRACT

The Ultimate Frequency Characteristics of
the Pulmonary Artery Catheter System

Toshiyasu SUZUKI*, Yoshio KINEFUCHI",
Kazuhide TAKEYAMA™, Yonosuke YAMASAKI*
and Michio YAMAMOTO*

Frequency characteristics of several pulmo-
nary artery catheters (PAC) were determinded
with the whole hydraulic system connecting
the catheter to the transducer immersed in deae-
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rated Lactated Ringer solution. The natural
frequencies ranged from 28.5 to 41.2 Hz, and
damping coefficient from 0.16 to 2.0. Two to
three-fold increase in natural frequency and a
decrease in damping coefficient of a similar
degree were obtained as compared with the
performance in usual clinical setting. These
values correspond to those declared by the sup-
pliers and also calculated from various dime-
nsions of PAC and seemed their ultimate fre-
quency characteristics. Among the catheters,
the ultimate frequency characteristics also depe-
nds on the manner of construction of multiple
lumens ; a better performance was demonstrat-
ed with a thick-walled round luman than with
any pie-shaped ones sectioned with thin-walled
dividers. Further refinement in setting up the
system in clinical use is needed to realize the
ultimate characteristics of a given catheter
system.

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

Method of Improvement in Frequency Charac-
teristics of the Pulmonary Artery Catheter
at Daily Clinics

Kazuhide TAKEYAMA*, Yoshio KINEFUCHI,
Toshiyasu Suzuki®, Kazuaki FuJira*
Yonosuke YAMASAKI®
and Michio YAMAMOTO*
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Frequency characteristics of the PAC (pul-
monary artery catheter) assmbled by the usual
clinical setting are inferior by less than 1,2
of the frequency characteristics of the PAC
measured in deacrated system. On the other hand
the waveform of pulmonary artery pressure
contains a principal frequency component as
much as five times as that of the heart rate,
and it is obviously unattainable to measure
PAC wave from by the usual clinical setting.
Therefore, we examined a way to improve the
frequency characteristics clinically. Lactec ringer
solutions divided into three groups by one liter
for each pack. The first pack was stored in
40 degrees thermostated chamber for 24 hours.
The second pack was stored in same condition
and was extracted air by shot. The third pack
was stored in room temperature of 27 degrees
and the frequency characteristics were measur-
ed immediately after temperature raised
abruptly to 37 degrees. Results. Third pack :
raised temperature abruptly to 37 degrees, when
water goes through catheter bubbles tend to
adhese to the walls and natural frequency was
around 10 Hz.

First and 2nd packs : kept at 40 degree, was
20-25Hz. and was improved by 1.5 times more
than the usual clinical setting. These results
incidicate that the dissolved air which had been
saturated by room temperature was isolated
by raisad body temperature that made the
frequency characteristics inferior. The method
of raising temperature to 40 degrees can be
used easily at daily practice and it is thought
that it is possible to get wave from close to the
original wave form of the pulmonary artery
pressure by PAC.

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

Comparison between Nitroglycerin and Pros-
taglandin E1 by Fourier Analysis

PIRITHIEICE 2 TR 2 7S5 v P Y ELE=bu s )€Y YOI « Gt

Hirotoshi YOKOYAMA®, Akiko GANZUKA™,
Shinjirou Kisnizuchr*
and Seiitsu MURAKAMI®*

Nitroglycerin reduced systolic arterial pre-
ssure with minimal effect on diastolic pressure.
Prostaglandin E1 decrcased arterial pressure
through reduction of peripheral vascular resis-
tance. We compared Nitroglycerin with Pros-
taglandin E1 by arterial pressure waveforms.
We examined arterial pressure waveforms using
Fourier analysis.

From the results, Nitroglycerin reduced
high frequency vibrations in arterial pressure
waveforms. Prostaglandin E1 did not effect spe-
ctra distribution of arterial pressure waveforms.
We speculate that the arterial pressure waves
are nonlinearly transmitted by nonlinear elas-
ticity of arterial wall. On the point of nonli-
near wave transmission theory, Nitroglycerin
produced a effect on large arteries. Prostaglan-
din produced a effect on arterioles that results

in a reduction of diastolic arterial pressure.

Key words : Arterial pressure waveforms, Ni-
troglycerin, Prostaglandin E1, Fourier analysis,

Nonlinear wave transmission

*Division 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

Ordering System for Operation Reservation
and its Useful Implementation

Shougo Kuzk*, Noboru HATAKEYAMA®,

Yusuke IT10*, Katsuhito NAKAMARU* ",

Masaichi OKUNO**, Toshihiko SATONE**
and Ryuichi HAYASHI***

The ordering system for operation reserva-
tion started in our hospital from March, 1991.
The design of this system followed the request
format of conventional handwritten slips for
scheduled and unscheduled surgery.

Following inputs the number assigend to
the operating room to be used, names of charg-
ed anesthesiologists and nurses, etc. by the
manager of operation center, a operating sche-
dule for a whole week is completed at the pre-
vious Friday evening.

On the day of surgery, the time that the
patient enters and leaves the operating room
are recorded. These information can be used
as an online reference on the progress of the
surgical operation.

Postoperatively, definite operative records
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including actual durations of anesthesia and
surgery were filed as the operation ledger and
preserved at the recording medium of personal
computer as data bases, which have been utiliz-
ed for statistical analysis and researches.

This system contributes to smooth manage-

ment of operating rooms.

Key words : Ordering system, Operation reserva-
tion, Data base, Statistical analysis, Research

—131—

*Department of Anesthesiology, Toyama Me-
dical and Pharmaceutical University.

**Division of Central Operation Theater,
Toyama Medical and Pharmaceutical Uni-
versity.

***Division of Medical Informatics, Toyama
Medical and Pharmaceutical University,
Toyama, 930-01
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Hirotaka KAYAMA*, Yoshio KINEFUCHI*,
Ikuko OHTANI*, Yonosuke YAMASAKI*
and Michio YAMAMOTO*

Informations contained in the anesthesia
records fall into two groups. One concerns with
“ case-identification ” and consists of patient’s
name, date of birth, date of operation, dia-
gnosis, operative procedure and so forth. The
other group consists of physiological parameters
and intra-operative events. In order to facili-
tate the compilation of individual patient record
by anesthesiologists, we decided on batch entry
of the data belonging to the former group by
providing cards of menu on which items are

NANR—H—FE7ar by FETHEREREBOANS L

displayed and urging the operator to simply
enter the appropriate item to register by using
a mouse as data entry tool. Numbers of cards
arc about 300 and are written in the textforms
of ASC II code. Memories required are 500
kilobites including the control software by
using a hyper-card system of Macintosh II
computer as front-end processor. These items
selected are stored in the form of k3 format and
can easily put into any relational database
programs, such as dBASE III and Lotus 123 etc.

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

An Integrated Information System for
Operating Room with a Notebook Type
Personal Computer

Hideo IWASAKA*, Kazuo TANIGUCHI®,
Mitsurou MiyaMoTO*, Yoshikazu UJIHARA®
Takaaki KITANO*, Shunsuke ODA*
and Natsuo HoNDA®

We developed a data base system using the
dBASE m plus for recording anesthesia books
and detailed statements.

Notebook type personal Computers (PC-386
NoteA, Epson Co, Ltd.) were settled each
operating room. Circular nurses input the
patient’s information and detailed statements
of anesthetic drugs and operation material.
These data were preserved to 3.5 inch floppy
disc. Surgeon input the security cord number
of operation and ancsthetist input anesthetic
method. Therefore, anesthetic and operation
record books are automatically drawn up.
Then disc information were translated to the
sever computer (PC-9801 DA, NEC Co, Ltd.)
settled at recovery room. Using this system,
the operation

room is managed efficiently,

and we can reduce our labor.

*Department of Anesthesiology, Oita Medical
University, 879-56
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P oo, CLARELDbNS, 12
DRI DIEKD SR A TE BT L
VBB HREE bR b,

ABSTRACT

A Software with Graphic User Interface
for Database of Anesthesia Record Summary

Masatsugu ECHIKAWA™, Yuzo TERAMOTO*,
Kumiko FuJimoTo* and Kazuyuki IKEDA*

We had used dBasell for keeping records
of anasthesia sammary. But it is hard to do
input data and search records by query, be-
cause it forces pcrsons to learn internal data
codes. So, we made database system on unix

workstation with graphic user interface.
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And it is easy to use for persons who are
not good at operating computer.

This system made input errors decrease to
about one tenth than dBaselll, And the systm
is very useful for query by push-buttons not
by typing alpha-numeric characters through
keyboard.

But graphic handling, especially operation
with mouse is considered harmful because it
takes much time while input action than key-
board operation.

Key words : Anesthesia record summary, Gra-
phic computation

*Department of Anesthesiology and Critical
care medicine, Hamamatsu University, School

of Medicine, Hamamatsu 431-31
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INEIRE LAN-REXAS Ic L 28 v 2 5 A

ABSTRACT

Secretary System Used by Small LAN-REXAS
System

Hidemaro MoORI*

We send and receive very vast volumes of
document papers everyday. Intel ligent equip-
ments are underdeveloped in a hospital and a
university. We now tried to introduce secretary
sytem by using a small LAN called REXAS.

REXAS method that we palanned is money
saving and convenient. REXAS-GEAR 80that
I used containes 80 MB hard disc and it is
used as a host server. Four terminals can be
connected in one unit of REXAS. There are
two methods to enter the host, which are read
only login and read write login. It in not nece-
ssary a password to enter read only login.

Application program for schedule which I
used is D.H. TOOL by I.0. DATA company.
A sccretary keyes in a schedule data through
read write login method. And a professor
pulls out a schedule that needs in a day through
read only login.

As a result, this schedule table is very use-
ful because of alarming a time for meetings

and other appointments.

Key words : Secretary, REXAS system, LAN,
Schedule

*Department of Anesthesiology, School of Me-
dicine, Kanazawa Medical University, Uchina-
da, 920-02
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AU-Sharrock NE

AU-Mineo R

AU-Urquhart B

TI-Haemodynamic effects and outcome ana-
lysis of hypotensive extradural anaesthesia
in controlled hypertensive patients undergoing
total hip arthroplasty

LA-ENGL

MH-ANAESTHETIC TECHNIQUES
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SEARCH 12D,/ —9 and 10 and 11

Medical Science Weekly (MSW) oKk ok
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1) Jeremy W : Computer-based knowledge sys-
tem ; LANCET 1991 ; 338(8780) : 1431-1436



5. BB~
ABSTRACT

Medical Data Base Searching with the Medical
Science Weekly Disks (MSW)

Ken ASAYAMA™

An effective retrieval method with MSW
during reference searching is present.

With MSW, we can obtain manes of author,
titles of reference, sources of journal as the
following smaple.

AU-Greaves S

AU-Hart H

AU-Camble G

TI-Early prevention of left ventricular dys-

function after myocardial infarction with angio-
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tensin-converting-enzyme inhibition

LA-ENGL

RF-Article

SO.-LANCET 1991 ; 337(8746) : 872-876

During retrieving, we must edit file to send
the data base of CCML, as following.

Ventricular dysfunction. TI. with myocardi-
al infarction TI. Sharpe$. AU. and Smith$.
AU. and Murphy$. AU. LANCET. SO.

After obtaining accession number, such as
MJXA-900121. AN., we will get complete text
into the disk.

Key words : Medical data base, Retrieving,
Floppy disk

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

The Electric Mail is potentially Useful for
Sending Abstracts for a Meeting.

Masakazu NAKAO*, Michiyoshi SANUKI®,
Nobuyoshi SATon*, Katsuyuki MORIWAKI®,
Minoru KuBoTA*, Takahide MAEKAWA™,
Yasuhiro MABHARA™®, Hiroshi SASAKI*,
Osafumi YUGE® and Michio Morio**
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For congress meetings, typed abstracts had
usually been submitted. Based on them, boo-
klet were ordered to be printed in a shop ou-
tside. This procedures cost expensive and are
time consuming. To avoid retyping and possible
mistyping, we prefer to accept digital data
instead of conventional method, either floppy
disks or the electric mails (E-mail). We have
evaluate E-mail, for a possible method to 'sub-
mit abstracts for the 9th annual meeting of
Japanese Society of Technology for anesthesia
and intensive care held in Hiroshima.

We accepted both E-mail and floppy disks.
E-mail were sent through commercial networks
in Japan, such as NiftyServe abd AMS net-
work. Common word processor documents in
MS-DOS or
mailed by regular postage service. Both methods

either Macintosh format were
were compared.

As a result, 22 papers out of 36 are sub-
mitted through E-mail and 14 papers are by
mailing disks. All E-mails were submitted
within 6 hours after deadline, while the mailing
took a week to finalize. Based on text gotten,
files are converted Macintosh format and ar-
ranged for final printing. The contents were
transformed to data base and used for further
corresponding works, such as making program
and mailing list.

Pro of E-mail was a quick response. It can
improve time lag between a submission dea-
dline and meeting itself. Once accustomed pro-
cedures, it is cost saving as well.

Con is “ One mistake can destroy all data " .
Well
work freak, is preferable. Or more user friendly

should be

accustomed operator for E-mail, net

software for telecommunication
developed.

Although E-mail system has a room to
improve, it is a very quick and powerful tool.
Therefore at present we conclude that E-mail
can be possible method to submit abstract for
meetings as well as mailing floppy disks.

Key words : Electric mail, Submission of abs-

tracts, Computerized management of congress
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