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il E—ER* &8 FH B* B 4A Ik /B
Ea®F B F X 7
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A-C Bypass ffiifiEFI TR T o H oY hT—F )
ERAL, BRBENT A—-F—FRHELZLD
DHL, BT 4 KB (MEE) 76, 7= 04
=— VKB F #)106 T2 o ffr P A b & g L7z,

MZEfiZ CI, LVSWI & i AT & TRE
LTWwreokerdL, FEcx Cl irE—ETd
272 LVSWI ph0 A GIBARE 12 28. 516. 9 & 22
REHEICTR L (p<0.05). ALOi%IEE i
M# < CI, LVSWI & %i24.8+0.8, 55.949.3
LHEZIZER L (p<0.05). TPR 3248 %8
CCFBENFEICHE L, MiiE cME 231, 2184256
TholoDizx L, 1,4951266, Ho&E CIRARFL,
5974496 & Efi T, ATLAhfE—RFL, 1114355 &
HEWTFHLE (p<0.05) 23, ICU TixHEUI,
7824589 X HicEEER L. PVR (3T sifE
AMBF B CE N #h1103.5+64.0, 56.2421.6
LRFOENRKEL, ATOMANIME A @&
[, FERELAEm bz, ATOMEEmE
Ly —HHEE AR L2, ICU Tk kR L.

O, IR, RPP Lhb¥THhd L,
MBS — R ICHREE 2 %R <, BBV E TREL T
WieF#ETh, DAHEVIBRNC O o ERIC X
%5 LVSWI OZEKOTHELA BN, T ZICfRE
HMDHBZ Exbhol.
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bhvbhitdeic RPP (Rate Pressure Product)
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ETENT 4 ROKET = V% =— VIREE & £504E
B CHEBRT L2 23, SRR T Y h
F—FMETHE L NS DT IERENE %,
TRREREE T L Tz,
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19804 %> 519824 % Ciz A-C Bypass fii &5
F72 X ED100FEF D 5 B, HEEAEBEA LR
2T HY®hF —F LD E Y e BT
b2BEEELENLT 1+ VB (1~1.5 mg/kg)
TTHl, KE7= 4 =— VKB (75ug/kg) T
1061 A 2. WFh b ilTE - IR RIFTH
o7z, EHEFEL—ammLl, ELT 4 B (U
TMEBE) #351.415.1F, KE7 = v 4 =— LB
(LLFF &) »352.54+11.1F <, NYHA %%,
ASA Y =7 L AWBEREICE ICEFRL, BE
DOEEFELRETH 7. Ui LA BEHERERE
MERE, ERBEOEHERFHICLIYLENLS Th
> .

R TIREL —-bond, ME7HOS L 44l
NEEROE T, BRI LHIFE L 2 Sz 6
BRI ORE D BE A 2 2o 2. FBE106UIC
IFRESOE S B, TREERENL 1AL £h,
6 GUZBRIBMOREZER A bz ds, FOE 20
bRVDIEI L 2P DR THoTz, REROIIX
MBETL, 2EA&206, 3EN3FHY, FRE
Tk l, 2EERE 46, 3ER2HThHhoTe. E
T EEBETE (LR CL 2.21/4 /m?2 AR
BRHHE EF 0.55 LI, AEZEIE&HE LVEDP
18mmHg LEm5%y, 2HAR2ET560) 1%
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264 1F B OW MW £8% HF25 (1987)
#1 A-Chbypass finENT7 4 BIUKET = v ¥ = — VIKEHES]
a. Y R7BLUEHHE
PPN NYHA ASA & OF fiE B | BT
(7%) i m 2 3 = om E | R s AL/ R
Morphine # (7 f){51.4% 5.1 2 5 0 7 0 1 5 2
Fentanyl # (10/) |52.5+11.1 3 7 1 9 4 2 7 6
b. R, BER L OHEESED
7 B wooE & fEE ke
z eV Aduw | Come | 18 k. 3| TE
Morphine % (7 ) 4 0 6(3) 2 2 3 2
Fentanyl # (10f) 5 1 6(2) 4 4 2 0
() MEBROEAHFO R WEERIR
* KB
MEECDOR 261 Y, HFEI 6T 5 L MBHCEE EERERE O

BB NEH Tholz, RBMTHENICL-EMNE,
vy LU, PUBEHEAR Y, mETHELELD
SR TWiens, B-HEMZED LM 1 EREIFTL
LR & L, FMHIRICIED SR T

B METREMcFarrzr »® 50
mg, £t Fe¥Xv Y 50mg, 7 hre 'y 0.5mg
FREEE AL SR HE Lz, FRETIZ6flicy
T €84 2~10mg (F¥ 6.2 mg) ZI07ATICHE
AFEL, 5b 167 be 'y 0.3mg 2,
o 4 clZ_Frr77 >® 50mg, £ Fe¥
vy 50mg L.

B3R L O o HE - MEIC BT 5 F ik
hE CoERBEENL T 0 v EIX 1.08140.15 mg/kg,
WMEHRAEIT 1.2414024mg/kg, F#HD 7=z 4
——LFERAEBERZE L Fh 740118 ug/kg,
81.5+6.2 ug/kg Th-Tz. WMEHE LI T E L
POEWIE U THY (0.1940.07 mg/kg), <> 7
m= A 0.1240.02 mg/kg CRAEPIEE 21T
7o, HEFFIIMBERS0% XS —BE5E, FE23100%
i, ALOMENCZ v—1 7 r<Y 0 #MEE
< 0.85+0.36 mg/kg, F# ciix 76 T
0.53+0.29 mg/kg &S EHR G Liz. £ AL
fhidric iz mEE e %027 v =7 & 0.1 mg/kg,
R—H— 2%y 2mglkg, A4 Y VLA K
5~10mg xHAV, LMERELEICIEL F7 43
VR F= 3 LR DY R— bR DB IS
b &fTo72.

1. EEBIRE : KEEAR, RTRETICT
NERBY — 7 v —®ES 20G 2" #EKRFH
ARicHE A

2. HOLEIRE (CVP), MERE (PAP), fifig
MERAE (PCWP) : KEREAKT A YT K
T—X5R87 M) —XHBE2T o H L YOh F—
F v, EF)N 93-200-7F E LM IEFEIRE  #
MENCHEA L, EIC X 0 EmorE 2 iR,

3. LEEE CO):T7 AV AT FU—XF
A7 MY - XHEBEFREOHEENE=
2 — & —9520 % f# .

4. DR CD DA E, RREE 5 EH.

5. A% 1 [EMftHEFAE LVSWI) @ SFHEINRE,
FfiEMERAE, OFRE, O O EH.

6. LARMMEES (TPR) : FHBIRE, F.O
BIREE, OIAHED HEH,

7. ffmEEST (PVR) : SPHMEINRE, S
ETRAE, OAHE?SHEE.
ThoD#EERIZOWT L) Filie, 2) gy
FARE, 3) OAMEEIEARE, 4) ALOME, 5)
IRE305 % (ICU) o5 S CllEL. £
FEA oL, WEHNES I h b0ED
RPP 3B L7z, B h LHEOHETFHIL
134T Student ® t BE TIT-7z.
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1. CI (//min/m?) : Fiaie> CI (ZMEE23. 2
+1.1, FEH?2.7410.4L, MBETOLEL AT
DX PREpoLPTEEHERICEREEZT R, &b
M B UIEARE, O AMEVIBARE &5l U T & A e 2
BERmonhrotz. L LALOEIICIMEE
734.840.8, F#3.9+1.0LF LK EHL, &<
MBI MATE L DRIC BB RENRL bR
ICU Tiz###h3.6+1.0, 3.01+0.8 %L FHiaT
(BTSSR &R LTz,

2. LVSWI (g-m/m?2/beat) : FlfaifEixM#f
C41.61+9.4, FETIE38.0t11. 1 3ER LT
oo, MEETIRMBVIFRE, OAHEGIBREC Z
NEFEN42.5+17.5, 45.3+13. 4L EREREZTL,
RIoFHREL ok, —~HFBETRSICHE
YIBARFIZ34. 449, 8 & TREMEA 7R L, LB G5
FRFX 51228.516. 9 FEMIC TR L (p<0.05).
ANLOM#BIEME ©55.91+9. 3L FE AR LR/
(p<0.05) 3B bhizDKR L, FEETI1337.247.
0L ATREIC R » Tz, £72 ICU TixM#i348.
7+5. 76 FTHEL, FREETII4.749.7L RT3
[EIERA =Y

3. TPR (dynes-sec/cm™5) : FHfaifE iz MEE
T1, 2184256, F #¥1,495-+266+ MAEECIE<L, &
DEMIIUEEZEAEZBE LA LR, M, F
LY, WEYIBTERZENL 4471648, 1,597
+496 L L, LOAETIBAREIC &4 R4 B
MAERLIER, WL ATOENKELIARY,
B aRERFRB LIZ o, ALDMHED

A-C Bypass flio ki 265

TPR (IM#¥9544244, FHf1, 1114355L 89 5 2
AL, ZEICFHTELM- (p<0.05). L
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il e R % =&
Bl1 A-C bypass fiOEL 74 VBLIUOXKE7 =

VH = — VIRBHZ BT B TEIREIRED A E)

%2 A-Chbypass fidELT 4 VBIOAET = v % =— VIKBHZ B T 5 TBREREOEE)

T i om | demwes |5 B Ao | pJ00

c1 M | 3.241.1 | 31411 | 3.341.1 | 4.840.8 | 3.641.0
(t/min/m?) P | 2.740.4 | 2.740.9 | 2.6:40.8 | 3.941.0 | 3.040.8
LVSWI M | 41.649.4 |42.5--17.5 | 45.3+13.4 | 55.9-49.3 | 48.745.7
(g'm/m?/beaty | | F | 38.0-11.1| 34.440.8 | 28.546.9 | 37.2467.0 | 41.749.7
TPR M | 1,218--256 | 1,447--648 | 1,380--599 | 954+244 | 1,370--536
(dynes-sec/cm=5) P | 1,495-4-266 | 1, 5074496 | 1, 541477 | 1, 111355 | 1, 782-589
PVR M [103.5464.0|95.6+19.1 | 84.1419.6 | 50.8-17.6 |109. 2--50. 0
(dynes-sec/cm~5) P [56.2421.6 | 60.54-16.3 | 77.8-36.0 | 65.2--20.5 | 115. 64-41.0
*p<0.05

Presented by Medical*Online



266 & R K O H8E H2F (1987)

2L ICU T L bz cTehzh
1,370+536, 1,7824589% 70, Z i FEICE
T AT ER» SRS Th o Tz,

4. PVR (dynes-sec/cm—5) : i aii{EIx MEE A
103.5+64.0, F#£56.2+21.6+ M# CEMEZ R
LRI o2& RNKEL, MEBICERELZET R
Molz. MBECIXMEYIRR:C95.6119.1, Lot
TR EIBARE84. 1419. 6 & A+ 2R 234 & iz
2%, FBETI1260.5116.3, 77.8436.0L k&
M L7z, ATOM#EMEES0.81417.6, Fif
65.2420. 5 MBETE L L A LTz 23, ICU
T A I L TM#BEZ109. 24-50. 0 & fiTAT{E
WS &, FREEGIE115.64+41.0 & i 2 K X
Lz T oONz,

5. O3E% (beat/min) @ FTETOOIABUIMEE
78.24-17.9, FEEHNT4.2+H10.1ThH - 7243, HE
YIBAEFIZ I 2 h #h82.0117.2, 84.4F17.2L 70
B L H0o0MNL, (O UIBRHT I MBEA380. 4
9.9 ZEbbihotenicxt L, FEETIEM4.4
+17. 7 BEICHEM L (p<0.01). AT O
ZhZ#h103.5+18.5, 113.7+12. 7L WL %
LML T (p<0.05, p<0.01), £&F:BFDHK
miEER L7z, ICU cEVER[PEAGNTZE
DD, Fh#Fh92.1+13.3, 95.6+15.1 &Kk L
LTl L 0 &hv- Tz,

6. IFEEAIMAE (mmHg) : FA7HTo M EMEE
23122, 8+11.7, F#EA3125. 0+14. 9 & (2 FRKE T,
Mt CHy & GIBERE, (OAMEDIRRC 2 £ h132.
7420.2, 131.2411.5 &4 LR L7zolzxtL,
F# iz #1126.1+24.8, 137.84+17.3%,
LAMEYIFRIZZZRFEED EF (p<0.05) 2L
7z, ALOM#IEME®136.2429. 4icxt L, F
BETIE147.0+17.0 X HizE < (p<0.01), ICU
TbEFNFENISL.2+12.7, 155.8422.92 LH L
S>3 Tz (p<0.01).

7. RPP: Fifigioo RPP (ZMEEA, 715142,
826, F#E7%9,353+2, 140 L 13 ERABE T, MBET
13 e B YIBAREL0, 06014, 055, LA EIRARELL,
5864-3,435 L ML TWiedizxt L, FETIEE
NFh10,687+1,474, 13,00113,458 %, L2HHE
YIBARE DEEIN A EH TH - 72 (p<0.01). AT LM
%z M B 13,994+3,251 (p<0.05), F &
16,843+3,387 (p<0.01) L X HicipnL, F#f
ThREMEERLEZ. L»L ICU TMBHR
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13,999+2,763 (p<0.01) &KL L CEflic &
EFEozoicxt L, FRETIX14,7811£2,381% 5
e 23 ST @M ZR L7 (p<0.01).

8. LVSWI & PCWP: fifaiffie &L, %
Ik <7z LVSWI 3IE % fE (40~70 g-m/m?
/beat) LA TG, L2t PCWP 7% 18 mmHg Lk
1278 o 7o I OBEBE IR T DIERIE, MEE I F el
1z LVSWI 2328.2, PCWP 7325& 1 DA T,
KB YIBARE A F £ h23.9, 17, LIMESIBAREC
23.4, 17 LVSWI ZEfEDO £ E Th o2
PCWP (3{EF L7z, FRETIX 1 Bl FMTaiE»
61.7, 0L IEHEANTH -2 DA%, KB YRR
I2328K21.6, 25L& 720, OAHIEYIE R
LVSWI 7335. 1 & Ro0{Kfizz 0> PCWP %15
Ly, BEFEFEICELR. fho 1 flixFira]
22531, 9,17L €D LVSWI L &b PCWP
ETH-o72h, KEVIBKRIC LVSWI 732.4%&
EEEICHES—7, PCWP 2318L 0 H, O
SIEYIBIRFIC I F L FN26.5, 30 & MmICHEAE S
EKFLfEE o7z, L LMED 1B L OF
Hozhns 2@xMib0ER (B, Vs FE)
W, LEMHIAARESH S22 ST, T
fbixash¥, MR bFIchiER < ERL 7.

% £

bhvbiigiE, A-C Bypass fific ki 5 €L
T4 rvRBIOKET = & = — VEREERS0E I
%, DR, WEEHAME, RPP 7 ¥ ORKIEE
WWHENWTHE L, Z20ER, ALOMMc®T+
LZETOINLDOEERT 7= v % =— VKM TX
DAL, BRELBREELZ 20T h>7ch3, O
AIEYIBAREIC 2288 RPP &8s, T4 b b O
REBEWMOEREERSBELDHHZ L E
B LY., 22 T2 O mREHES (MEB, F
B) oFns, ZhZTh 71062260, RAT
YH YR T =T NETHEICEE L 2 IERE
FERF A—4— %, BRIEEOLBICER TH.
M# ik, ALUME o RPP 3FMioET
L bicHiEmoHE &R U< #WikdEme) LT,
OAHESIBRFIC R b m 2> 7. CI IMBETX
D EREFI DS D> i b S FF R X D a6
EmoY T, ALUDIE TIiREAEEB L2 h o Tz,
TPR (3R LIME % )R L CF M X v 18
e L7z, fiiaias—BLCFHLVEL, £

A-C Bypass fliiOE: 267

N7 4 OFREB L O 22 3 CIEBHER L&
DI KO MEIREFER (FER L OEILME)
DFEFRSS LEZ bhiz. —F PVR IMEf Tix
FRICHAMETIAHE L &L, ZOEiTFilrkE
e L BT S2ICHEIR L2223, F ORISR

LIz rote, —MBICENLT 4 VIT L > THREX
DL RAF I UEMMmE I L THRERAICE T
LXhTn32, PVR 2BL T Yrjola o E L
T4y, Tz A== LEHELUIRES Lo
wRTho, ZoEHELELT, MBIZBIT 5
PVR Zffio@ETLAb AT 2ENKEL
>fziz®, MRTOOERERESE O E - HEH FE D
BL, TRMEROREE, H 5V iEAROM
ETRcxt+ 2R E#ER L, L7 4 OB
ZEBEROENCEMLAFOBEREZ LN
Tz.

LVSWI IMETiEFHiofEs & bicBEn
AEM T, Cl 2Z20F R L > T7223,
Ficix Cl ofp& & By Filitae L bicT
BEL, & ICLMEYIBRIC BB RE T 2R LIz,
AT S MEF L 3£ v REICE EE -7z,
F#o Cl GMBEOZNLETRA L TREIZEZE
LTWen T, FMfflictf-o 2o 1
EHEOHAL 2RI LZERENZ LS., 20
R LVSWI @fmttREDEEICL -
T, CI X0 Inic X LHoMEEERELZD
bbTintEx2HLNS. f£>7T CI £ LVEDP
DBAthE 75 74k L7z Miller 59 (272 51,
Massie 519 o X 5z CI kb v iz yifilic
LVSWI #, xific PCWP %L > Tz tk%E
HBHZ EF, ROEOEELEOLERE S5
RO oBERERELAR 5121, X YRR
L7z hEThr L Ebhb.

WELTMEX CI, LVSWI BnEIcF#E#L v S
<, Db ER L. — TPR HEICFEX
VIEETH -, LicmE LicmE, Pkda, RPP
DEEY L—FKLT, £L LT RF I VEEHC
L 2BARMOBA D 20D, BOEHEE D
e OREFBD e R EVy TPR 2 & 3K
FE, ##Ad 570 L o MERIBR O L7 4
EU ZELEERBES GOV AL
hEiolz, Zhicxt LF Bl Evkx ¢ Cl,
LVSWI &%, mHd TPR ##FFL, ©EL
T VEIRENRE 2 2 L 7z 2N AME S BRI 22 SRR IC
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X% LVSWI 0ofETFAR8Z Y, & TPR &b
HETLHOMBET & BREEEOHKAE
SharRRELALY, 2hbx/z A-C Bypass fif
D 7 BRI & 130D 2372,

bihbhixz A-C Bypass flioflfFinic, O5b
ORI B 7 = v =— L BEIL, TO
TRMER S 2MZ X 5 LB LIz 3Rl
2B LB TERMoT, BRil, 7= 4 ==
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31213 | EER BERAICIIFERENE L bic e —
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s, B-IERTIE DD B 5 B B L BEE SRR EE D
BEHZ EXHERE S h W Bk THh 5.

b
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Bk, LVSWI oBFELRETE2mRL, Ok
RTLHORMRELERET 2EEOH ST L
Nhhroiz.
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Anesthesia for aorto-coronary bypass operation

II. Comparative studies on hemodynamics between morphine and fen-

tanyl anesthesia

Yoichiro Kamiyama®*, Satoshi Fukui*, Masaharu Shiraishi*,
Kokichi Hase* and Mitsuko Satoyoshi**

* Department of anesthesiology, Juntendo Urayasu Hospital

** Department of anesthesiology, School of medicine, Junten-

do University

Comparative studies on hemodynamics between mor-
phine (1-1.5mg/kg) and fentanyl (75 ug/kg)
anesthesia for aorto-coronary bypass operation were
carried out using the Swan-Ganz catheter method. 7
cases of morphine anesthesia (M group) and 10 cases
of fentanyl anesthesia (F group) were randomly
selected. Patients’ age, classifications, medications
and operative course were similar in the two groups.

CI (Cardiac Index) was constant in both groups
before CPB (Cardio-Pulmonary Bypass). However,
although LVSWI (Left Ventricular Stroke Work In-
dex) was constant during pre-CPB in M group, a sud-
den signifcant decrease was observed in F group (con-
trol 38.0+11.1), 28.5+6.9 during pericardotomy
(p<0.05). After CPB, CI and LVSWI of M group
(4.840.8, 55.9+9.3) increased significantly
(p<0.05). During all phases, TPR (Total Peripheral

Resistance) values in F group (control 1,218+256, at
sternotomy 1,5974-496, at pericardotomy 1,541+477
and in ICU 1,782+589) were observed to be higher
than in M group. Individual PVR (Pulmonary
Vascular Resistance) values were randomly scattered
in both groups, although plotting of means revealed a
decreasing tendency in M group, and an increasing
tendency in F group.

Subsequent observation of circulatory parameters
(Heart rate, systolic blood pressure, rate pressure pro-
duct) revealed increased values in both groups, those
of F group in particular being significantly high dur-
ing pericardotomy. In conclusion, the addition of sup-
plemental agents (Halothane, enflurane, A-blockers
etc.) is recommended.

Key words: A-C bypass operation, morphine, fentanyl, hemodynamics
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