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Effect of Preoperative Volume Loading with New Hydroxyethyl Starch (6% HES 130/0.4) in Patients undergoing
Off-Pump Coronary Artery Bypass Graft Surgery

Sungwon Na, M.D., Sang Beom Nam, M.D."?, Dae Hee Kim, M.D., Jae Kwang Shim, M.D., Hye Gun Yang, M.D., and Young-Lan

Kwak, M.D."”
Department of Anesthesiology and Pain Medicine, 'Anesthesia and Pain Research Institute, “Cardiovascular Research Institute, Yonsei

University College of Medicine, Seoul, Korea

It is important to maintain adequate intravascular volume during off-pump coronary artery bypass surgery
The aim of this study was to assess the effect of acute volume loading with new colloid

Backgrouund:
(OPCAB) to prevent hypotension.
solution, 6% hydroxyethyl starch (HES) 130/0.4 on hemodynamics and coagulation in patients undergoing OPCAB.

Methods: With the IRB approval, forty patients undergoing OPCAB were allocated to two groups receiving 10 ml/kg of Plasma
solution A (Control group, n = 21) or HES 130/0.4 (HES group, n = 19) for 30 min before pericardiotomy. We measured
hemodynamic variables and coagulation parameters at 10 min after anesthesia induction (T1), 10 min after fluid loading (T2),
10 min after Y-graft formation (T3), and after sternum closure. Amount of infused fluid, blood loss, tranfusion and urine output
were recorded intraoperatively and for 16 hr after surgery. Thromboelastography and electrolytes were also measured.

Results: Both groups were similar in demographic data and fluid/blood volume during and after surgery. Cardiac index and
right ventricular ejection fraction were maintained throughout the surgery in HES group but were decreased in Control group.
The ratio of arterial oxygen partial pressure to inhaled oxygen fraction was increased in HES group after surgery.
Thromboelastography and other parameters didn’t demonstrate significant differences between the groups.

Conclusions: Acute HES loading before pericardiotomy could prevent the decrease of cardiac index and right ventricular ejection
fraction in OPCAB patients. Additionally, it showed desirable effects on oxygenation without adverse effects on coagulation.
(Korean J Anesthesiol 2006; 51: 669~ 74)

Key Words: hemodynamic, hemostasis, hydroxyethyl starch.
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Table 1. Patients Characteristics

Control HES

m = 21) (n = 19)
Age (yr) 65 + 8 66 + 17
Gender (M/F) 417 8/11
BSA (md) 1.76 + 0.2 1.70 + 0.2
Number of grafts 3+1 4 +1
LVEF (%) 58 + 14 62 +9
LVEDD (mm) 48 +5 48 +3
Diabetes 11 (52) 7 (37)
Hypertension 12 (57) 11 (58)
CCB 13 (62) 13 (68)
B-blockers 15 (71) 17 (89)
ACEI 9 43) 11 (58)
Duration of surgery (min) 293 + 44 317 + 35

Values are mean + SD or number of patients (%). Control: patients
who received 10 ml/kg of Plasma solution A after anesthesia induction,
HES: patients who received 10 ml/kg of 6% hydroxyethyl starch
130/0.4 after anesthesia induction. BSA: body surface area, LVEF: left
ventricular ejection fraction, LVEDD: left ventricular end diastolic
diameter measured by transthoracic echocardiography, CCB: calcium
channel blockers, ACEI: angiotensin converting enzyme inhibitors.

Table 3. Hemodynamic Effect of Preoperative HES Loading

A
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Table 2. Amount of Infused Fluids

OR ICU
Crystalloid (ml) ~ Control 3,048 + 1,052 2,637 + 1,070
HES 4452 + 1455 2,534 + 895
Colloid (ml) Control 793 + 297 595 + 303
HES 1,261 + 358 639 + 258
Urine output (ml) Control 809 + 645 2,502 + 1,001
HES 1,235 + 358* 2,320 + 856

Values are mean * SD. Control: patients who received 10 ml/kg of
Plasma solution A after anesthesia induction, HES: patients who received
10 ml/kg of 6% hydroxyethyl starch 130/0.4 after anesthesia induction.
OR: during anesthesia, ICU: for 16hr after intensive care unit admission.
*: P < 0.05 compared to the Control group.

Tl T2 T3 T4
HR (mmHg) Control 62 + 8 58 +7 62 +9 71 + 12
HES 63 =8 59 +6 65 + 10 74 +8
MAP (mmHg) Control 75 + 14 77 + 13 69 +9 81 + 11
HES 76 + 11 71 £ 10 7+ 73+ 10
MPAP (mmHg) Control 16 +3 17 + 4 17 +3 18 + 4
HES 14 +4 19 + 4* 18 + 5* 17 + 3*
PCWP (mmHg) Control 12 +4 13 +3 12 + 13 +3
HES 10 +3 15 + 4" 12 + 12 + 3%
CVP (mmHg) Control 8 +3 8 +2 8 +3 9 +3
HES 6 +2 10 + 3+ 8 +3 9 + 3%
PVRI (dyne - s/cm’/m’) Control 131 + 68 146 * 65 171 + 56* 158 + 59
HES 131 + 89 109 + 44" 184 + 55 170 + 59
Pa0,/FiO, (mmHg) Control 345 + 110 352 + 80
HES 339 + 68 395 + 64*

Values are mean *+ SD. Control: patients who received 10 ml/kg of Plasma solution A after anesthesia induction, HES: patients who received
10 ml/kg of 6% hydroxyethyl starch 130/0.4 after anesthesia induction. T1: 10 min after anesthesia induction, T2: 10 min after fluid administration,
T3: 10 min after Y-graft formation, T4: 10 min after sternum closure, HR: heart rate, MAP: mean arterial pressure, MPAP: mean pulmonary
arterial pressure, PCWP: pulmonary capillary wedge pressure, CVP: central venous pressure, PVRI: pulmonary venous resistance index, PaO,: arterial
oxygen partial pressure, FiO,: inhaled oxygen fraction. *: P < 0.05 compared to values at T1, "LP < 005 compared to the Control group.
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Fig. 1. Changes in cardiac index (CI). CI is maintained throughout the
surgery in the hydroxyethyl starch group (HES) but it is significantly
reduced comparing with baseline value in the control group (Control).
T1: 10 min after anesthesia induction, T2: 10 min after fluid admini-
stration, T3: 10 min after Y-graft formation, T4: 10 min after sternum
closure. *: P < 0.05 compared to values at T1.

50
—e— Control

451 * —o— HES
. 401 T
X
é 35
Y ha

30

254 -

20 T T T T

T1 T2 T3 T4
Time

Fig. 2. Changes in right ventricular ejection fraction (RVEF). RVEF
is maintained throughout the surgery in the hydroxyethyl starch group
(HES) but it is significantly reduced comparing with baseline value in
the control group (Control). T1: 10 min after anesthesia induction, T2:
10 min after fluid administration, T3: 10 min after Y-graft formation,
T4: 10 min after sternum closure. *: P < 0.05 compared to values
at T1.

Al el mE Aol glo] frA = AtkFig. 1, 2).

TEGE HES9lA] HES 13004 #3 & dix+ % 7|&
& 9u] Qe AolE HolA FdoH, FZ5F F =74
3l maximum amplitude (MA)Zte] 71=zkol Hvls] 2 &HA

2ot EFH= 2ozt I Tth(Table 4).

672

Table 4. Effect of Preoperative HES Loading on Thromboelastography

T1 T2 T3
R (mm) Control 31 +7 31 £ 8 31 + 14
HES 27 £ 6 29 £ 9 24 +
K (mm) Control 12 £ 6 12 £5 16
HES 12 £5 11 £6 13 £6
MA (mm) Control 41 £ 8 40 £ 6 34 +6
HES 43 £ 7 43 £ 12 34 + 9%
a-angle () Control 35 £ 12 37 £ 11 33 £ 16
HES 38 £ 12 34 + 11 34 + 11

Values are mean + SD. Control: patients who received 10 ml/kg
of Plasma solution A after anesthesia induction, HES: patients who
received 10 mi/kg of 6% hydroxyethyl starch 130/0.4 after anesthesia
induction. T1: 10 min after anesthesia induction, T2: 10 min after
fluid administration, T3: 10 min after sternum closure, R: reaction
time, K: coagulation time, MA: maximal amplitude, a-angle: clot
formation rate. *: P < 0.05 compared to values at TI.
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