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Hemodynamic Effects of Vecuronium, Pancuronium and Rocuronium during
0:-Midazolam-Fentanyl Anesthesia in Patients with Coronary Artery
Disease or Valvular Heart Diseases

Young Lan Kwak, M.D., Young Jun Oh, M.D., Jong Hwa Lee, M.D., Helen Ki Shinn, M.D.
Wong Chul Lee, M.D., and Yong Woo Hong, M.D.

Department of Anesthesia & Pain Medicine, Yonsei Cardiovascular Center, Yonsei University
College of Medicine, Seoul, Korea

Background: This study was designed to evaluate the hemodynamic effects of vecuronium,
pancuronium and rocuronium in patients with coronary artery disease (CABG) or valvular heart disease
(VHD).

Methods: With IRB approval, 121 patients (61 patients with CABG and 60 patients with VHD) were
randomly divided into a vecuronium, pancuronium and rocuronium group, respectively. Midazolam and
fentanyl were administered and then 3 times of EDos of a muscle relaxant (vecuronium, 0.12 mg/kg;
pancuronium, 0.12 mg/kg; or rocuronium, 0.9 mg/kg) was injected. Additional dose of fentanyl was
given and the patient was intubated. Hemodynamic variables were measured before the induction of
anesthesia, just prior and 1 min after the administration of the muscle relaxant, just before intubation,
5 and 10 min after intubation.

Results: The number of patients enrolled in the CABG-vecuronium, CABG-pancuronium, CABG-
rocuronium, VHD-vecuronium, VHD-pancuronium, and VHD-rocuronium was 20, 20, 21, 19, 20, and
21 respectively. Each of 10, 4, 4, 5, 1, and 1, respectively, were treated for hypotension or bradycardia
during the induction of anesthesia. The heart rate (HR) changed significantly only in the CABG-
vecuronium group compared with the control value. All three muscle relaxants decreased mean systemic
artery pressure (MAP) significantly in both CABG and VHD patients. The decrease in HR and MAP
were significantly greater in CABG-vecuronium and VHD-vecuronium than in CABG-pancuronium and
VHD-pancuronium, respectively. The decrease in HR was also greater in VHD-vecuronium than
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in VHD-rocuronium. Cardiac index (CI) decreased in CABG-vecuronium and all VHD patients. The
decrease in CI was greater in CABG-vecuronium than in CABG-pancuronium but it was not significantly
different among the three muscle relaxants in VHD patients.

Conclusions: While pancuronium and rocuronium exerted minimal hemodynamic effects, vecuronium
reduced HR and MAP more significantly than pancuronium in both CABG and VHD patients, and CI
also decreased more significantly with vecuronium in CABG patients. (Korean J Anesthesiol 2003;
44: 24~33)

Key Words: Coronary artery disease; pancuronium; rocuronium; valvular heart disease; vecuronium.
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1214 ¢ 2 & CABG-VI< 204, CABG-P
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2, AFEHL 2ol7t ¢l CABG-RTNIA FA}

Al ukZ 2L Zx] 4= (left ventricular stroke work index)S gzte] vi7E & Fo vlE =AchP < 0.05). &
Aietgon. A4z FHAe HT + EFUAE A A2SHE o)&3td S8 AEA S (ejection
EAFAT BAE 2 FlAel A 2AAt  fractionys 25 4 W0l Ao 2 w7te] 7
BEA 79 Aol W Zgo] €@ BAEAW ot 9dth nULL Yk o BEAAY
(repeated measures of ANOVA)S o] &3l on, = ol 9w AA BAorkP < 0.01), ZolA 7Ho
A A7IE #3HY HuE d9ELHE A H (one-way ol flATh & A MEr AGAY ZEEE AT
Table 1. Demographic Data
CABG-V CABG-P CABG-R VHD-V VHD-P VHD-R
Age (yr) 62 £ 8 63 £ 11 58 £ 11 55 £ 15 47 = 15 44 * 13
BSA (mz) 1.7 £ 0.1 1.7 + 0.1 1.7 + 0.1 1.6 + 0.2 1.6 £ 0.2 1.7 £ 0.2
Sex gender M/F)  11/9 12/8 18/3 8/11 8/12 9/12
EF (%) 61 £ 14 63 + 13 59 + 12 62 + 12 62 £ 10 61 £ 10
HiBp (n) 12 6 6 2% 3% 1*
DM (n) 10 10 7 1* 2% 0*
Pre-op Tx (n) 19 16 15 6% 3% 4%
B-blocker 18 14 15 4% 1* 2%
CHB 14 10 7 3% 2% 3%
Intervent (n) 10 4 4 5 1* 1*
Phenylephrine 7 3 3 3 1 1
Ephedrine 7 4 1* 3 0* 1*
Fluid (ml) 169 £ 54 139 + 62 155 £ 52 135 + 37 144 + 39 167 + 74

Values are mean = SD or number of patients. CABG: patients with coronary artery disease, V: vecuronium, P:
pancuronium, R: rocuronium, VHD: patients with valvular heart disease, BSA: body surface area, EF: preoperative left
ventricular ejection fraction, HiBp: past history of systemic hypertension, DM: past history of diabetes mellitus, Pre-op
Tx: number of patients those were treated preoperatively with B-blocker or Ca”*-channel blockers, CHB: Ca"*-channel
blockers, Intervent: number of patients those were treated during study period, Fluid: amount of colloid infused during

induction of anesthesia. *: P < 0.05.
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Ag B&3 AAs BFEHASAA v YA B —e— CABGV  —o— VHD-V
GrothP < 001), 2ol re] Fol= Ytk ot 1004 el SRBGE ot UHBE
A FE AREEH 71F3WARS AT H7pR e 7]
Zt % phenylephrine®| Y} ephedrines < 3+ AH-$-7}

VHD-P% VHD-RTNA AHAJGP < 0.01). =3
= F Fod ndY e 7k F1tel Zolvt itk
(Table 1). ZE AN 7|FPATS A WA A
TolA AFsAa, AF 71 F 9 de STEA
o] ¥isle #FAHA Furh

A¥tEE CABG-V ¥ VHD-Viol Atk T1HH 401— ; , , , ;
T57bA] ToOl Hlste] ojw] QUA| 2Hashsith. CABG-
Vil A T2, T3 Al7]9l= CABG-P#3 VHD-P-ol
v&l, T49lE= CABG-P9 HI8], T59= CABG-P# Fig. 1. Effects of muscle relaxants on heart rate. Verti-

3} CABG.RZS| ¥18] %T7} 29tk VHD-Vol A C?lbars are SE. CABG: coronary arteljy disease, V; vecuro-
nium, P: pancuronium, R: rocuronium, VHD: valvular

T1¢] %T7} CABG-P$} CABG-R| H|3| Ztow, heart disease, TO: before the induction of anesthesia, T1:
T20| A= CABG-VZE AL UmA] Fo vl % 1 min after the injection of fentanyl, T2: 1 min after the

N - injection of muscle relaxants, T3: just before intubation,
° 3 23 T3k = - . R . R . .
T7b elv] QA et ESE T3, T4, T59E CABG T4: 5 min after intubation, T5: 10 min after intubation.

P, CABG-R, VHD-Pell Hlgtd % T7F ow A # P < 0.05 compared with CABG + P (@) in the ratio
Zgkt}. VHD-RTOAME T49] %T7} CABG-PTI for TO, "L P < 005 compared with CABG + R (A)

N N Ed N
- o o in the ratio for TO, " ; P < 0.05 compared with VHD +
Hlgkel, TS %TE CABG-P3t CABGRe I P () in the ratio for TO, . p < 005 compared with

st ou] A FASohFig. 1). HAEAANFHU(S VHD + R (A) in the ratio for TO.

Heart rate (beats/min)

Table 2. Hemodynamic Effects of Muscle Relaxants in Patients - 1

CABG-V CABG-P CABG-R VHD-V VHD-P VHD-R

Heart rate (beats/min)

TO 65 + 11 60 + 8 62 + 11 83 + 16 90 + 15 86 + 16
Tl 58 + 5% 55 + 7 58 + 11 67 + 15+ ¥ 81 + 16 73 + 16

™ 57 + 6+ ° 60 + 8 59 + 8 69 + 14% 3! 90 + 15 81 + 17

T3 57 & 5% 8 61 + 8 60 £ 9 67 + 15+ *3 91 + 15 80 + 17

T4 55 & 7+ 60 + 2 59 +9 63 + 15+ *3 85 + 17 70 + 15
T5 56 + g+ 57 + 10 56 £ 6 63 + 11%' *3 78 + 16 64 + 18" *
Mean systemic artery pressure (mmHg)

TO 98 + 12 90 + 14 92 + 10 94 + 11 92 + 13 92 + 13

Tl 68 + 12% 66 + 10* 68 + 8% 70 £ 7% 72 & 13% 69 + 13*
™ 63 + 10% ! 69 + 11* 67 + 10% 66 + 10%° 75 + 12% 73 + 11*
T3 69 + % 83 + 10* 77 & 12% 71 £ 10% 74 £ 12% 72 £ 12%
T4 75 £ 12% 77 + 8% 73 + 8% 74 £ 9% 80 + 14% 78 + 12%
T5 75 £ 10% 81 + 9 75 + 8% 75 + 8% 75 £ 11% 73 £ 11%

Values are mean + SD. CABG: patients with coronary artery disease, VHD: patients with valvular heart disease, V:
vecuronium, P: pancuronium, R: rocuronium, TO: before the induction of anesthesia, T1: 1 min after the injection of
fentanyl, T2: 1 min after the injection of muscle relaxants, T3 just before intubation, T4: 5 min after intubation, T5:
10 min after intubation. *: P < 0.05 compared with TO, : P < 0.05 compared with CABG-P in the ratio for TO,
: P < 0.05 compared with CABG-R in the ratio for TO, § P < 0.05 compared with VHD-P in the ratio for TO,

: P < 0.05 compared with VHD-R in the ratio for TO.
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CABG-PTAl A e T52 A3 UmA RE A7 o], VHD-P9 VHD-RToIAE T59] Tool Hlsle] z+
o, mE oA Tool HlEte] FodtA FadAT 23Utk CABG-VEolA T4o] CABG-P9 CABG-R
CABG-Viol| 4] T2 %T7} CABG-P, VHD-P, VHD- ¢ H|3}4, T59|E CABG-Pio] HI3le %T7F 7
RO Hsle] om A FAgtoen, VHD-VIZOlXE A8 9em, VHD-VIE# VHD-RTAXNE T59 %T

T29] %T7} VHD-Poll H|3}e] Z9kth(Table 2). 7} CABG-PTo| H|&}] ZFA3s}thFig. 1). 434
HodsHet, HARZAEAHYIFS B A B EFASFE BE oA Too dig fofk st
[e)

Tool ik 9w e WEyt #FAHA Fhom, 2+ 7t AU CABG-VAlA T4, VHD-PTolA T5
T %9T% Zol7t AUtk FAAFWLe CABG- o VHD-VO| Hsle] % T7 Z4s. AAE B4
P ME T4, T59, CABG-RTF VHD-VZHE  AFE CABG-PTOA T49] CABG-Vol H|Elo
T5°] TORTH F2olstAl =718+9th. CABG-PT-ol A %T7F 243 AL AYstae ZE T Tool
Tiel= VHD-V&## VHD-Pol| RHIste], T2dle  oisk Wk, 24 28 %TY 97 A= zAe)7F %k
VHD-PZell Hl3ted % T7F 9w A F74etict ok dA8aA4dAseE e oA v e Hsit
(Table 3). AR FAAuEHPFRAF= CABG-V, CABG-P

AGA¢E CABG-ViIr# VHD-VIFI A= T4, T5 2 CABG-RT|A T4, CABG-VS} VHD- VTl

Table 3. Hemodynamic Effects of Muscle Relaxants in Patients-2

CABG-V CABG-P CABG-R VHD-V VHD-P VHD-R

Mean pulmonary artery pressure (mmHg)

TO 17 + 4 15+3 17 £ 5 27 + 17 30 £9 29 + 14
T1 16 = 3 14 £ 3 16 =+ 3 23 £ 5 26 + 7 25 + 10
T2 15 £ 7 13 £3 15+3 21 £ 6 26 + 8 23 + 10
T3 14 = 3 13 £ 3 15 £+ 3 21 £ 6 25 + 8 23 + 9
T4 15 £ 3 15 4 16 = 2 22 £ 7 27 + 8 25 +9
TS5 17 £ 5 16 £ 3 18 =+ 3 24 + 7 24 + 7 23 + 5
Pulmonary capillary wedge pressure (mmHg)

TO 11 + 1 9 +3 10 £ 3 18 + 6 22 £+ 8 18 £ 9
Tl 9+ 4 9+ 2 10 £ 3 16 £ 5 18 + 7 16 + 8
T2 8 £3 7+3 9 +3 1I5+5 18 + 8 16 + 8
T3 93 7+3 9 +3 14 £ 6 17 £ 7 15 +7
T4 10 + 4 9 + 4 10 £ 3 17 £ 6 19 £+ 7 18 £+ 7
T5 12 +5 11 £3 12 £ 3 18 £ 5 19 £ 7 16 £ 4
Central venous pressure (mmHg)

TO 6 +3 4 +3 6 +3 7+ 4 7+5 6+ 4
T1 7+2 6+2" 8 +2 7+ 3 7+ 4 8 + 4
T2 6 +3 5+ 3° 7+3 8 £ 4 7+ 4 7+ 4
T3 6 +2 4 +3 7+3 7+3 7+3 7+ 4
T4 7+3 6 + 3% 7+2 9 +3 9 +3 9 +3
T5 8 £ 4 7 + 2% 9 + 3% 10 £ 3* 9 £3 9 £3

Values are mean = SD. CABG: patients with coronary artery disease, VHD: patients with valvular heart disease, V:
vecuronium, P: pancuronium, R: rocuronium, TO: before the induction of anesthesia, T1: 1 min after the injection of
fentanyl, T2: 1 min after the injection of muscle relaxants, T3: just before intubation, T4: 5 min after intubation, TS5:
10 min after intubation. *: P < 0.05 compared with TO, P < 005 compared with VHD-V in the ratio for TO,
1P < 005 compared with VHD-P in the ratio for TO.
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Table 4. Hemodynamic Effects of Muscle Relaxants in Patients - 3
CABG-V CABG-P CABG-R VHD-V VHD-P VHD-R
Cardiac index (L/min/m?)
TO 33 + 12 29 + 0.8 29 + 08 32 + 09 33 + 12 39 + 1.0
T4 25 + 1.0+ F 3.0 £ 0.9 24 + 05 2.5 + 0.6* 25 + 09 30 * 0.6
T5 24 + 09* 26 £ 0.7 26 * 05 23 £ 07 22+ 07¢ 29 + 08
Stroke volume index (ml/beat/mz)
TO 51+9 50 + 13 48 + 10 39 + 11 37 + 14 45 + 9
T4 46 = 19° 50 £ 16 49 +8 42 + 13 31 £ 12 43 + 8
T4 42 + 15 48 + 16 48 + 10 38 + 11 29 + 12° 49 + 28

Systemic vascular resistance index (dyne - sec/em’/m?)

TO 2476 + 887 2488 + 672 2503 + 685 2399 + 799 2455 + 1275 1861 £ 495
T4 2395 + 851" 2022 + 547 2266 + 643 2287 + 642 2492 + 1007 1947 + 551
T5 2511 + 935 2378 + 574 2166 + 623 2431 + 852 2856 + 1901 1930 £ 654

. . 5, 2
Pulmonary vascular resistance index (dyne - sec/cm’/m”)

TO 165 = 72 151 + 75 224 + 117 237 + 127 218 + 122 217 + 127
T4 217 £ 111 149 + 95 206 + 125 165 + 100 262 £ 171 193 £ 109
T5 191 = 69 177 + 104 191 + 89 232 + 121 240 + 212 207 + 115
Left ventricular stroke work index (g * m/m2)

TO 60 *+ 20 55 + 18 52 + 12 40 £ 10 36 + 16 46 £ 14
T4 42 + 19% 50 + 45% 37 + 8% 32 £ 10 26 £ 13 35 +9
T5 36 + 12* 45 £ 14 +9 29 + 10* 23 + 13 38 + 21

Values are mean + SD. CABG: patients with coronary artery disease, VHD: patients with valvular heart disease, V:
vecuronium, P: pancuronium, R: rocuronium, TO: before the induction of anesthesia, T4: 5 min after intubation, T5:
10 min after intubation. *: P < 0.05 compared with TO, ".P < 005 compared with CABG-P in the ratio for TO,
.P <005 compared with the value of CABG-R in the ratio for TO, S P <005 compared with the value of VHD-V
in the ratio for TO.
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Fig. 2. Effects of muscle relaxants on cardiac index.
Vertical bars are SE. CABG: coronary artery disease, V:
vecuronium, P: pancuronium, R: rocuronium, VHD:
valvular heart disease, TO: before the induction of
anesthesia, T4: 5 min after intubation, T5: 10 min after
intubation. *: P < 0.05 compared with CABG + P (4)
in the ratio for TO, TP < 005 compared with CABG
+ R (A) in the ratio for TO.
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