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Effect of prophylactic continuous infusion of
isosorbide dinitrate on myocardial protection
and hemodynamics in patients undergoing
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Background: Multi-vessel off-pump coronary bypass surgery
(OPCAB) imposes cumulative myocardial ischemiafreperfusion
injury, which may be attenuated by continuous infusion of nitrate.
However, nitrate infusion and consequent decrease in preload may
be hazardous during heart displacement which causes restrictive
filing of the ventricles. Therefore, we evaluated the effect of nitrate
infusion on myocardial protection and hemodynamics in patients
undergoing OPCAB, in a prospective, randomized and controlled
trial.

Methods: Fifty patients with stable angina and left ventricular
ejection fraction > 40% undergoing elective, isolated, multivessel
OPCAB were enrolled. Patients were randomized equally to either
continuous infusion of isosorbide dinitrate 0.5 .2g/kg/min or same
amount of normal saline during the surgery. Operative data
including hemodynamic variables, intraoperative ST segment
changes and postoperative cardiac enzyme release (creatine
kinase-MB, troponin T) were compared.

Results: Patients characteristic and operative data including ST
segment changes and use of vasopressors were similar between
the groups except the total amount of infused crystalloid during the

surgery which was significantly higher in the nitrate group. Pos-
toperative variables including cardiac enzyme release were also
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similar between the groups.

Conclusions: Prophylactic continuous infusion of nitrate during
OPCAB exerted no additional benefit in terms of myocardial
protection. It also, was not associated with accentuated decrease
in cardiac output during heart displacement, and the decrease in
preload seems to have been nullified by modest increase in fluid
therapy. (Anesth Pain Med 2009; 4: 118~123)

Key Words: myocardial ischemia, nitrate, off-pump coronary artery
bypass graft surgery.
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A 2= ek Wb ol BAo: AR Fol A AH  Aele TEA ATLE4E A%Aoz F7h i =
47 Ause] $AZ el Wrb Be Fdol} & E RS wBel giel EESE AN wet ol
shle] Felsh Ao & Ao gk aeh), obA  Folzler ohew 2ok Flaye A% 2ANE §
OPCABE Ad) W BAolA +4 2o ol A4l 4 elo] olFo] Hewl, 74 aksl AEA6l vl A
F7) 4% F9 WA S 9 0 AT BEol wd  4llstel 816 mmHg T2l AAE AxEelA H4A
+ Q%el o H tof i A= 3k olsh7IgH o] 816 mm’ HEF §A Ak FE F
olell A& OPCAB= AlgY Whe 34 dides, BAEHEdS Hsto] S Adsle T RN
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kg, rocuronium bromide 0.9 mgkgs HF ¥

A% Sgle mE g A

ronium 1—2 zg/kgmin A& AF 9 FUALEE 04004
I/ EE 08—1.5% sevoflurane2Z 3}, 7] o4
slebiHglo] 30—mmHg7l 2§ 2ASEFS Al¥ 319
ok vk fE F 70 MHz oW BAE A2zt

(Model V5m, Acuson Aspen, Siemens, Pennsylvania, USA)E

80 mmHg o|4<l 274 AuEAS7E 20 Limin/m’ o] 3}
T 23 AME AL ZhET) 60% ©ltE 15E ol
AE A ALl ol9o] ZrAhoz AR AX A
ZTt o|Ale] AbHIl Ryl mbAlsm A 3 FElEmelo)
30 mmHg ©|4 #A12 Z$ol%E milinoned A-&s}3itt.”
BE 3R ol|A sufentanil 1.5 #g/kg/h % sevoflurane 715
S9b 15% o4 SAULHE Belm 53] A4St

]

o] 140 mmHg °]Zo & $A= 7% nicardipines AF &
ok w3k ST £A4o] 02 mV o] ARAAAA A 2 mV o]
A S AU AxgIoA T4F ATsolde] IE

L= R =]

E Aol FFAAEMEE 70 mmHg 014 E nore-
pinephrine % FYo g FATL ARtFE 50603/

2 42T F JEE esmololS AR F

E St EBla isosorbide
dinitrateS 1.0 #g/kg/ming Z27}slgdch P RE 3katol|A]
FAET FE2 AIFEHEol 25% °l3d Aol Al
& ew, FH7E7|9 TtEEERiE o]-g-s}od
dEizteel 2 FA43% T4 HLE7E 36-37°CE frA
HE5 sk

]_
735

o, oldt

Tue
25 %9

= O

[SRR=1

1:

2}

WA ST 5% 3T, 247t

ekl



120 Anesth Pain Med Vol. 4, No. 2, 2009

Al

3 milrinone®] A& ¥, L2l Ti T5ellA 9] F4E4

aRekg 7159t

e

BE @A Sdel BY ¥ FHAAZ SAAY 3
AdaAsl Relst Belsh Q1F B olge HEH

FIAA BelA el wet ofzelel npHtele] AAo
olFolgrt. EE FHAtollA] FUER A% WA EAo
isosorbide dinitrate 0.5 2g/kg/min7} F3AA A7 5
FolE et F3AAdA 715 WeES 7A@
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A E4oll= SPSS 12.0 (SPSS Inc., Chicago, IL, USA)&
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W+ Fisher’s exact testS

gt vz ¥HE 2% ANOVAO Dunnette tests ©]-& &}
Table 1. Patients’ Characteristics
Control Nitrate P value
(n = 25) (n = 25)

Age (yr) 635 + 8.2 63.8 + 8.2 0.92
Gender (M/F) 19/6 16/9 0.54
Height (cm) 1614 + 84 1629 + 9.9 0.58
Weight(kg) 632 + 129 66.3 + 105 0.36
Diabetes 12 9 0.57
Hypertension 9 7 0.76
Preoperative medication

3 -Blockers 13 9 0.39

Calcium channel 14 17 0.56

blockers

ACEls 22 18 0.29
Preoperative CK-MB 31+ 10 32+ 16 0.83
(ng/ml)
Preoperative troponin T 0.07 + 0.20 0.06 + 0.18 0.919
(ng/ml)
LVEF (%) 635 + 7.8 629 + 8.5 0.78
Degree of stenosis (%)

LAD 89.2 + 8.0 85.7 + 9.2 0.43

LCx 758 + 249 727 + 260 0.80

RCA 792 + 128 847 + 161 047

Data are mean + SD or number of patients. ACEls: angiotensin
converting enzyme inhibitors, CK-MB: creatine kinase-MB, LVEF: left
ventricular ejection fraction, LAD: left anterior descending coronary
artery, LCx: left circumflex coronary artery, RCA: right coronary artery.
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g3t s B 34 A7A 1 7 3 Aol
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o
T reldE Aol & HolA FSkrK(Table 3). H=3h, T1 (=
T 197—71 mmHg, AT 176—58 mmHg, P = 0.340)
I} T5 (HNET: 189—73 mmHg, AAFdT: 164—60 mmHg,
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Table 2. Operative Data

Control Nitrate P value
(n = 25) (n = 25)
Operation time (min) 298 + 22 296 * 47 0.92
Number of grafts 32 £ 07 29 £ 08 0.09
per patient
Total graft reconstruction 328 £ 55 296 £ 9.0 0.25
time (min)
Input
Crystalloid (ml) 2,232 + 556 2,659 + 800* 0.04
Colloid (ml) 1,237 + 231 1,295 + 209 045
Salvaged blood (ml) 213 £ 129 269 £ 200 0.27
Urine output (ml) 8 67 £ 140 920 + 181  0.256

Data are mean + SD. *: P < 0.05 compared to the control group.
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Table 3. Hemodynamic Data and Use of Vasopressors

Group ™ T2 T3 T4 5
SvO, (%) Control 789 + 46 729 + 144 672 + 8.2 66.0 + 9.8 730 + 54

Nitrate 78.0 + 5.1 70.8 + 5.2 65.1 + 15.6 711 + 6.8 76.3 + 6.2
Cardiac index Control 2.88 + 0.51 244 + 0.26 216 + 047 221 + 0.39 2.63 + 0.54
(L/min/m?) Nitrate 249 + 0.62 2.36 + 0.36 1.82 + 0.31 211 + 040 265 + 0.44
Heart rate Control 60.1 + 12.6 62.7 + 11.6 64.3 £ 10.0 641 + 7.1 68.5 + 10.2
(beats/min) Nitrate 61.0 + 8.0 64.0 £ 9.3 61.3 + 14.0 65.7 + 9.2 68.5 + 8.1
MAP Control 716 + 164 739 + 42 76.3 + 8.5 747 + 94 781 £ 193
(mmHg) Nitrate 674 + 9.7 73579 744 + 56 735+ 79 733 + 16.6
CVP Control 8.0 + 20 11.0 £ 35 10.7 + 3.1 115 + 438 91 % 27
(mmHg) Nitrate 80 £ 33 96 £ 20 13.0 £ 158 109 + 3.0 90 £ 20
MPAP Control 16.3 £ 3.3 188 + 6.2 194 + 42 195 + 52 172 + 36
(mmHg) Nitrate 16.7 £ 44 184 + 21 18.0 + 4.1 199 + 41 182 + 3.0
RVEF Control 310 £ 75 31.0 £ 31 298 + 6.3 283 + 4.1 279 + 42
(%) Nitrate 349 + 7.1 305 + 5.2 26.7 + 6.7 281 + 5.1 304 + 59
Norepinephrine Control 256 + 448 39.2 + 352 63.2 + 85.6 64.8 + 90.4 26.4 £+ 56.0
(19) Nitrate 8.0 £ 20.0 328 + 232 752 + 98.8 408 + 28.8 376 + 624
Vasopressin Control 0 2 3 3 1
(n) Nitrate 0 2 6 1 0

Data are mean + SD or number of patients. T1: 15 min after anesthesia induction, T2:

10 min after stabilizer application for left anterior

descending coronary artery grafting, T3: 10 min after stabilizer application for left circumflex coronary artery grafting, T4: 10 min after stabilizer
application for right coronary artery grafting, T5: 15 min after sternal closure. SvO.: mixed venous oxygen saturation, MAP: mean arterial
pressure, CVP: central venous pressure, MPAP: mean pulmonary arterial pressure, RVEF: right ventricular ejection fraction.

Table 4. Postoperative Data in the Intensive Care Unit

Control Nitrate

P val
(n = 25) (n = 25) vale
Creatine kinase-MB (ng/ml)

Postoperative 12 h 81 + 39 8.0 + 3.1 0.957

Postoperative 24 h 45 1 24 50 + 3.0 0.468
Troponin T (ng/ml)

Postoperative 12 h 014 + 014 012 £ 015  0.698

Postoperative 24 h 010 £ 0.11 011 £ 0.11 0.946
Ventilator care (min) 869 + 326 850 + 260 0.861
Length of stay 19 £ 1.2 21 £ 07 0.463
in the ICU (d)

Data are mean + SD. ICU: intensive care unit.
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