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Teb itz 6110 AC bypass FAifEFI% k5 i
retrospective study #1778 - 7o, FEGI% ELRIE
3T, ehEh 1R, TR, WECHHE
L7z, Bi%, 183 TNG 0.2~0.5 ug/kg/min
DBOEEERE, THEEL TNG 0.2~0.5 pg/kg/min
& Diltiazem 0.5 pg/kg/min OS5, 10
X TNG 0.2~ 0.5 pg/kg/min & Diltiazem
1.5 pg/kg/min o Ot 5L L. BEEBR
Er5—51r% BEEEIRC FHEL, Swan-Ganz
h T — 7 A% NSER IR % 72188 TR & 0 BED
ReHFHA, chb b EmE (BP), i BRE:
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(1) O¥E# (HR) (beats/min)
(2) SEHkmfE (BP) (mmHg)
(3) “PHRiEIRIE (PAP) (mmHg)
(4) FHAREE (RAP) (mmHg)

St FE = (AL FE + 2 x IR
MHED/3
(5) LfRE (CD (I/min/m?)
=DLfftiE (CO)/HEmb (BSA)
(6) 1lMaHERE (SVD (ml/m?)
=CI/HR
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(7) KEZE1MEHERE (LVSWD
(g-m/m?)
=SVIxBP x0. 0136
(8) A= 1MFEEEK (RVSWI)
(g-m/m?)
=SVIxPAP x0.0136
(9) MFmEEIIFRE (SVRD
(dynes-sec-m?/cm?)
=79.92x (BP—RAP)/CI
(100 Jfif g BT eRE (PVRI)
(dynes-sec-m?/cm?)
=79.92 x (PAP— J3E#] PAP)/CI
(11) Rate Pressure Product (RPP)

= I A (A x HR
. 5 €0.728—0. 0188 > log k) %?(ﬁm)
3.2X% X
*pxmmBsa) =2 BEE X I

TRHDRT A — 2 —AiH, R 1R, [
WM, W6 MR, W1 HH, [2HBCHER
BOCHEML, AR TR L 7.

FRER 15 X iR — A — e b x KB (8 &
1~2mg/kg) F/r MBFE—KE 7vx=—1
R (ReE50~T75 pg/kg) Tiylaly, MKk
13 Servo 900B # 7-i% 900C Ventilator =Tk
BN TR 2 775 o 1o PR AE o i iR
E LT, MAGFEE 40%, WRHE12~2011/
4y, —ElasE 10 ml/fkE (kg), I/EML1 %2
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YDy — =V kTl st RAMESE TS
ko DR, OFRER & LT GIK &
HBE AV A o cold blood % Al s,
ice slush I X % BAFA Ak X OF rh&E B IR/ IR 15
(28°C ®i) % Ot L7=. TNG 3 X ¢f Diltiazem
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AC bypass Ffic st % » v > v A sEHFEO miTHREC Rz TE

x2 &R0 M1 H E

<1 R
S~ | @ | s lbr | @3h | @ehr | W1AH | W2AH
HR 72.7+13.4 95.0+18.1 97.1+£22.0 96.0+£18.9 93.84+16.8 90.4+16.2
‘BP 92.0+7.8 89.5+13.4 90.0+20. 4 90.5+12.2 93.4+10.7 81.047.6
PAP 12.843.3 16.4+3.2 16.0+1.8 15.24+2.3 13.54+3.9 12.34+2.2
RAP 6.0+£2.2 7.54+2.0 7.5+1.1 7.7+£1.5 7.7+2.2 7.0+3.4
CI 3.74+1.01 2.11+0.28 2.74+0.62
SVI 52.5+18.1 23.8+3.2 29.647.1
LVSWI 76.3424.8 28.2+6.5 38.6413.3
RVSWI 17046.3 5.6+1.5 5.54+2.3
SVRI 2995 + 602 2977 £312 2594 + 384
PVRI 93.4+29.8 | 214.84+63.0 106.1+43.8
RPP 1001441754 | 1164243020 | 1213545104 | 1200542188 | 1218142714 | 1048542250
<u pe>
e
| @ | w1be | @3hc | @6hr | WI1AH | W2AH
HR 78.14+6.8 92.5+10.4 89.7+8.8 89.3+12.5 93.5+13.6 86.6+14.9
BP 104.5+19.3 87.4+14.7 78.8+15.0 76.3+10.2 86.6+7.4 87.4+8.2
PAP 12.84+2.9 15.8+3.2 14.54+2.7 15.0+2,3 16.8+2.8 16.0+3.6
RAP 5.2+2.9 7.0£3.5 6.1+3.6 6,6+4.1 8.4+1.9 9.3£3.0
CI 3.0240.33 2.6240.52 3.08+0.89 2.95+0.48
SVI 38.6+4.76 29.2+8.37 32.8+6.58 35.3+5.3
LVSWI 55.4+8.6 35.9+14.5 38.448.1 41.5+8.1
RVSWI 6.3+£0.5 6.3+1.7 7.5+2.0 7.3+1.9
SVRI 2732 +570 25114437* 2186 £ 580* 21569 +416
PVRI 111.7+37.5 | 132.44+56.2 123.74£59.3 | 106.3+33.9
RPP 11887 +£3267 | 110561+1634 | 10466 41848 9985+1953 | 12223+2761 | 11250+ 2484
<m pe>
| B | fhitg 1 hr [ 3 hr [ 6 hr F1HH m2B8H
HR 74.6+6.3 84,6+16.2 80.8+17.2 80.5+13.7 83.3+13.5 85.3+12.6
‘BP 102.4+15.1 79.7+11.8 77.84+9.3 78.0+9.4 83.8+£10.0 83.0+8.4
PAP 15.3+4.2 15.0+4.1 15.9+3.8 16.6+£3.7 16.2+3.6 14.5+3.9
RAP 5.3+2.1 6.3+2.9 7.1£2.9 8.1+£2.7 8.6+3.1 7.3£38.2
CI 2.8840.56 3.07+0.92 3.05+£0.73 3.16+0.57
SVI 38.7+£7.8 37.4+£11.5 37.0+9.6 36.5+10.0
LVSWI 54.3£13.6 40.6+13.9 42.44+12.0 41.2+11.6
RVSWI 7.8+£2.5 7.6+2.9 8.0+2.7 7.2%2:3
SVRI 2794 £ 653 2032+ 795%* 2090 £ 683** | 19904442
PVRI 125.34+33.5 | 122.5+56.2 103.1+45.3 | 106.8+42.5
RPP 10765 + 1847 9953 + 2545 9483 + 2534 95034 2030%* 10874+2341 | 10404 41533
Tt + B
[ : Ivs 11 (p<0. 05)]
¥k ovs I
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t-. LVSWI, RVSWI ¢ Ak, THT HW
CETL, DIRFEMBFCIILOEFRBETH-
7o. SVRI %, I BECEATRIC AR LA L
fent, =, MREE MR CIRMCIETF L. o
M IME A1 BECIREE IR, TR
HOMTHEBE RO LRI, PVRL X, THE
MRECERE LR L, —7, IR CEmci
HHFENC B - o SR B b - e,
® RPP oZ#) (%2, XM3)

OISR I flifE 7 $38E & L C RPP O ZEH)

R L7z, I BECIL i RPP XL 723,
—7, N#EE MEETIE FOBEEML N n

, M 1B E, F3EHER, [ 6EHEA
AL,

3) Catecholamine o #5. & #iz)3

# 1 # > Catecholamine & LT, Dopamine
7> Dobutamine #fH\ 7z, LasL, ERHHNITIZ
Noradrenaline o § 5. =2 IABP % f77c - 7-.
Catecholamine o #5-1%, T#C 3 #1(42.8%),
IHE < 661 (60%), IIAE T 240 (54.4%) T
Btz 1 B <k, Dopamine 5 ug/kg/min,
Dobujamine 3 pg/kg/min O 5N £ 143>
T, %D 1 FIEFMiEHIC Noradrenaline 3 ug/
kg/min %, #®#i% Dobutamine 5 pg/kg/min
B 5L, MEETLL, Dopamine 5475 3 i
C 3~5 pg/kg/min (745 3.6 pg/kg/min) DO
5., Dobutamine 5% 25 2 %I T & I3 ng/
kg/min © #5% 7\, B 14Tt Nora-
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B2 CI, SVI, SVRI, PVRI oZ#) (A/0R21k)

drenaline 5 ug/kg/mm & Dopamine 10 ng/kg/
min ZOFAEE L. MAETIX, Dopamine £
L-GI231161C 2~8 pg/kg/min (F#5 3.3 pg/kg/
min) O# L, Dobutamine $E&F{ 114T 2.5
~10 pg/kg/min (7] 3.6 pg/kg/min) D &5 %
fFiew, B0 2 ) ©ix, Noradrenaline % %
h Zh 2pg/kg/min, 5 pg/kg/min i 0 2 T
Dopamine 10 pg/kg/min s Dobutamine 8ug/
kg/min #{EHAE L L 7. IABP oz, 1B
T14, THT26, MEETAFITH 7. JET
Blx, IRFCIRESIAET 16 (10%), IMHET
30 (6.8%) THote. D5, LHD 1A
BIOMEED 1 PlTEA R A ETERRE EH %
b,

£ ®

AC bypass Fifo fiihiiERE#H F, OFREM
OFPILRLEELMETH Y, LHERFESK
WD AT v AEWHIC L CHEIEICHE DD RARD
BEETHDH., ~A¥v7, KINE, HR, T

Wk7e SO~ OBFEHEME RS S8, T, #/
ATRHATIC X 5 0EEEE T O e HIki O
MOMEFELWMAIES. Hig, HIREIGEY
DERBORFE MR L PRI AR L
FThEbvbhTwa. P ZhiextL T, TNG RN
AT £ 77 R 2 SIS PR AR 1S X % S I W B R 3R &
BT B, AC bypass Fifik ihed B OHE
BEEOHRBCIE AR, TOHFMMEEHHEL
ERhT\W5.2

¥ 7o, Ca fEHER S IO LT BRIClE
H$ oz EbhoTE . TOFRBEFI, O
STEEIRD R, Q@ARMIMEINR I X 5 RAHMH D
B, QLI oMEC X 2 OERTFEED
WY I EN BT bR5.P FLT, FEREFMN
AHBEICTEA SR ANFAEL, DEESCEER
REENR 55 \IE DEIRIC BT 5 2 LN G
h, PP FA X A X AC bypass Fiffo kK&
RS THY, COMKELT, BASXLF
DO TFHPEMEO BT Ca FEHEEN M EFH IR T
Xt BEFHIh TV REWR Ca #EHiET
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B13 RPP oZrW) (H/rH4E(L)

1% Verapamil, Nifedipine, Diltiazem o 323
Ho. IhbFEYORE LOBLUMIL L, Th
ThOFEBIERL SV RIL-Twh, 205,
Diltiazem (X RERIIEIL ED WP % “ Vaso-
spastic angina’ IWHE#TH 5 & I h, FGHE
Lich, DFfRERT ML 72 LTHWHR
-fC [N 5 R 78)9)

Salo BEf ik, TNG Bm#r5rc e,
TNG, Diltiazem o fffi#2 58 TiX, itk O
BP o hE { Mxbhte. i, BPpf
RS MBIETENC H-7ehd, KIKET
4, 76 mmHg §iETH - C, BMFEEWRL Z&5
BOKTTEWEE L bR, SVRI ik TNG
BB SREC ER Lo, PEFRRENCRME
T L7z CIL SVI ik TNG Bl S 580 H ff
AEEHETEMBEO ETIL I Hrbhi.
LVSWI % RVSWI % A fHHBEHTE

BirNEp o7z, Lad, Diltiazem o584
0.5 pg/kg/min Xk v 3 1.5 pg/kg/min o MEET
I h RIFIsfER BRI, 2ok sic, TNG
Hkr 5L v 4 TNG, Diltiazem {ffH# 5-8¢
DI HVLEERED KT § 7 < B R o M FTEh S
BEL CRIFICHER S he, 2hicix, (1) KM
BRI X 5 KBIER S, (2) Lk
DIEMAVNE Mz Bt &, (3) MEDRE
e ERAN e otcZ &, EX b OOEE TR
FEEI bz ERREBEELIL DL
#x bhte. AC bypass FHiED HEA AR AD
#fic 32 Diltiazem o 858 i 2 EE 11100~
200 ng/ml THb, o feib icit 1.5~2.0 pg/
kg/min LIFOREENFRHTHD L VbR TE
D, KLDfTlolc BEEL Zhic—&KL T
Wic, —7, TNG B 5o I #Hicik~, TNG,
Diltiazem ftH#E 5o &, i< Catechola-
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mine ZHE L IEFIC —REIC R — A X — ) —
ERGCIFEGIN S o7, UL, THE, MERC
31+ % Catecholamine o#5.81%, —DOEH
ERNT, KEOOEFICIIPETH . Zh
ik Diltiazem DO 5T L » T OIHHAEBIC
WAL, RFMEELOWC X b DK
TR ELRLUIIENNE s el EXERRERREE
2z bhi. F#, TNG, Diltiazem o ff#5i1c
I AIfFEIfE Dk, Catecholamine o #¥5-&
WO CEARERELTHIT bR Db HN
feus, LavL, i, Catecholamine o573
HETCH T Catecholamine DAfHE D I fFE)
BCRETHEBRIBETES, €57, x5
[El&ER 4, Catecholamine B4, 5 2N
Rt DTH T, BFICiL Catecholamine
DB RNT 2 LERD -T2 E Bbhie.

AC bypass FIHLEHD FA AKX ADFED
WEXEEL< DY, FEr0 FRLBFHF I T
L0, FRAEBF LB AATHDL. HAlL,
Diltiazem #5FEA X ADTFEFO B TEREL 72
n, IR (858 0.5 pg/kg/min) 3 L O MAf
(Al 1.5 pg/kg/min) T zhEh 161320 &
ARR A BFRAE L, BB, St CTUr M
BUMERT L T 2 B A S~ AFMiafTle - . i
PR s < BB L 7o, ICU AZERIC KE
Hilfil % & 7o U 3B Ik M li 2 177 - 72EBI T -
fo. ABNIKEH s 5 Si7e mfTE) D&
bt X 3 ZRRb 0 & Bhhic. —J7, #E
vk, 59k S THTHT X b AP DR FEIER < D
WL TWICREERIEGIT, 281 < AFif
DTl it NI 22D O B % Tk IHHR
CREBL 7oy, KB PASRRIC BRI A X A% FE
HELTEC Bofe, ThOLDEFN AT IS,
Diltiazem DG ITEA 2R A DTFHHFED—T
ETCRHDZNTELRCIHIETE 2L DT L, &
AR ADTFIZIL, TNG & Diltiazem % {43

T MEIRER L E & i, FiliFE, FIME
R, DR ST A M e EEAEET
HBHEEZ TS,

AEloRFgRIc s\ C, AC bypass Ffi i
wix, TNG s x v i, TNG & Diltiazem
DRG0 J7 H H BRI T BB Z0E &
DFFEEROBNA L b3 LI L .

o3, AROEFIIE 4 101 H AR LA
£ (1984.11. KR I©k\THEEEL 1.
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Early Postoperative Hemobynamics after Coronary Artery

Bypass Surgery : Effects of Combined Continuous Infusion

of Nitroglycerin and Diltiazem

Saburo Tsujimoto*, Norimasa Seo*, Michiro Kawasaki*,

Chihiro Minami¥*, Eijun Haku¥, Kazuo Yamazaki¥*,

Hiroko Kato*, Satoru Miyamoto**, Touyou Shoumura#*#*

*Department of Anesthesia and ICU,
**Department of Thoracic Cardiovascular Surgery,
Kobe Central Municipal Hospital
(4-6 Minatojima-Nakamachi, Chuo-ku, Kobe 650 Japan)

TNG and Diltiazem were infused con-
tinuously during and in early postoperative
period of CABG operations. The early
postoperative hemodynamics were compared
to that of administration of TNG alone. 61
patients were grouped into: I = TNG 0.2—
0.5 pg/kg/min (n=7); II=TNG 0.2—0.5 pg/
kg/min + Diltiazem 0.5 pg/kg/min (n=10) ;
III=TNG 0.2—0.5 pg/kg/min+ Diltiazem 1.5
pg/kg/min (n=44).

The results obtained were as follows.
(1) Compared to group I, bradycardia and

mild hypotensive tendency were observed
in group II and III, however, less peripheral
vascular resistance and increase in cardiac
output were observed with the latter groups.
(2) RPP was increased in group I but
decreased in both group II and III. (3) The
above results were more prominent in group
III than in group II. Therefore, we concluded
that combined administration of TNG and
Diltiazem would improve the postoperative

hemodynamics and reduce myocardial work.

Key Worbs: CABG operation, Nitroglycerine (TNG), Diltiazem Hemodynamics.
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