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The Effects of 6% Hydroxyethyl Starch (HES) 130/0.4 and 6% HES 200/0.5 on Tissue Oxygenation and
Postoperative Bleeding in Patients undergoing Off-pump Coronary Artery Bypass Surgery

Chang Seok Kim, M.D.}, Young Lan Kwak, M‘D.1’2’3, Dae Hee Kim, M.D.*, Se Hee Na, M.D.!, Jae Kwang Shim, M.D.!, and Sou Ouk
Bang, M.D."”?

1Department of Anesthesiology and Pain Medicine, Anesthesia and Pain Research Institute, *Yonsei Cardiovascular Research Institute,
Yonsei University College of Medicine, Seoul; ‘Department of Anesthesiology and Pain Medicine, Gil Medical Center, Gachon Medical
School, Incheon, Korea

Background: Hydroxyethyl starch (HES) effectively restores plasma volume and thereby enhances microcirculation and tissue
oxygenation at the expense of coagulation impairment. These effects are related to molecular weight, substitution and C2 : C6
ratio. But, most of the studies regarding coagulation impairment in cardiac surgeries were performed in patients undergoing
cardiopulmonary bypass which significantly causes coagulation derangements. Therefore, we have evaluated the effects of 2
different HES solutions on tissue oxygenation and postoperative bleeding in patients undergoing off-pump coronary artery bypass
surgery (OPCAB).

Methods: Forty four patients were prospectively enrolled. After the induction of anesthesia, either HES 130/0.4 (V group)
or 200/0.5 (H group) were infused for fluid therapy to maintain predetermined urine output, cardiac index and filling pressure
up to 16 h after the surgery. Tissue oxygenation profiles and respiratory parameters were recorded after induction of anesthesia,
completion of distal anastomosis and sternum closure, upon admission at intensive care unit, and 4 h thereafter. The amounts
of chest tube drainage, transfusion and fluid balance were measured up to 16 h after the surgery.

Results: Patients’ demographic data were similar between the groups. Tissue oxygenation profiles, respiratory parameters,
hemodynamics, and time to extubate were not different between the groups. However, chest tube drainage and transfusion
requirements were significantly less in the V group.

Conclusions: In OPCAB, 6% HES 130/0.4 causes less postoperative bleeding and transfusion requirement and has a comparable
efficacy on hemodynamic stability, pulmonary function and tissue oxygenation when compared to 6% HES 200/0.5. (Korean
J Anesthesiol 2007; 52: 649~ 56)

Key Words: coagulopathy, hydroxyethyl starch, off-pump coronary artery bypass, pulmonary compliance, transfusion.
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Table 1. Demographic Data

H group V group
(n = 19) (n = 20)

Age 62.1 + 82 62.8 + 9.1
Gender (M/F) 12 /7 15/5
Weight (kg) 65.5 £ 10.0 67.1 + 7.8
BSA (m?) 1.71 + 0.18 1.72 £ 0.13
LVEF (%) 61 + 12 57 £ 12
Hypertension 11 (58%) 15 (75%)
Diabetes mellitus 10 (53%) 6 (30%)
Preoperative heparinization 10 (53%) 8 (40%)
Preoperative aspirin 14 (74%) 17 (85%)
Days after stopping aspirin 40 + 3.0 29 £ 1.6
Preoperative clopidogrel 14 (74%) 14 (70%)
Days after stopping clopidogrel 40 + 3.1 32 £ 1.8
Number of grafted vessels 34 £ 0.6 32 + 08
Post ti

0S cfpera 1\fe use 8 (42%) 7 (35%)

of inotropics

Operation time (min) 267 £ 557 261 £ 62
Anesthesia time (min) 344 £ 63 344 + 65
Extubation time after op. (min) 837 + 250 742 + 261

Values are mean +* SD or number of patient (%). BSA: body
surface area, LVEF: preoperative left ventricular ejection fraction,
H: 6% hydroxyethyl starch 200/0.5, V: 6% hydroxyethyl starch
130/0.4.
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Table 2. Perioperative Tissue Oxygenation and Respiratory Variables

Tl T2 T3 T4 T5
CI (L/min/mz) H 30 £ 0.7 2.8 £ 0.6 27 £ 0.7 32 + 0.7 34 + 0.6
\" 3.1 £ 0.6 25 + 04 27 £ 0.5 35 £ 09 36 £ 05
DO; (ml/min) H 699 + 143 689 *+ 248 562 + 191 711 + 264 739 + 148
\" 662 £ 78 713 £ 472 467 * 85 660 £ 279 706 + 160
VO, (ml/min) H 135 = 42 128 + 24 158 + 35
\" 141 + 26 132 + 33 161 £ 27
BE-B (mmol/L) H 1.5 £20 1.3 £ 1.5 08 £ 19 1.5 £ 1.7 2519
\" 0.8 + 2.3 1.0 £ 1.7 03 + 1.6 08 + 14 28 +24
Lactate (mmol/L) H 1.3 £ 0.6 19 £ 1.2
\" 1.0 £ 0.3 23 £ 18
SvO; (%) H 79.8 + 6.3 81.0 = 7.4 71.6 £ 9.3
\" 80.7 + 49 82.6 + 4.7 739 + 8.2
P/F ratio H 331 + 131 344 + 88 351 + 86 367 + 62 388 + 100
\% 365 + 80 294 + 176 276 = 83 265 = 72 324 + 77
RSCdyn (ml/cmH:0) H 45 £ 11 49 £+ 13 41 £ 12 38 =7 37 £ 10
\" 43 £ 8 48 £ 10 40 £ 43 + 24 41 + 15
RSCstat (ml/cmH,0) H 54 £ 15 58 = 17 49 + 16 48 + 10 54 + 22
\% 50 + 12 56 + 13 48 £ 12 52 £+ 23 53 + 18
Hct (%) H 32 +4 28 + 3 27 £ 3 29 + 3 27 + 4
\" 33 + 4 28 £ 5 28 £ 3 28 £ 4 27 £ 3

Values are mean + SD. T1: after induction of anesthesia, T2: at

the end of anastomosis, T3: end of surgery, T4: at the admission at in-

tensive care unit (ICU), T5: 4 hr after admission at ICU, H: 6% hydroxyethyl starch 200/0.5, V: 6% hydroxyethyl starch 130/0.4, CI:
cardiac index, DO,: oxygen delivery, VO,: oxygen consumption; BE: base excess, SvO.: mixed venous oxygen saturation, P/F ratio: ratio of

arterial oxygen tension to inspired oxygen fraction, RSCdyn: dynamic respiratory system compliance, RSCstat:

static respiratory system

compliance, Hct: hematocrite. There were no significant differences between groups.
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Table 3. Changes in Hematologic Variables

DAL ESE B2l EollA HES 130/0.49F 200/0.5

TO POD #1 POD #2
Platelet (10°/11) H 2607 + 622 1562 + 52.9 1385 + 434
\ 260.0 *+ 83.6 1779 + 60.8 149.6 + 47.1
PT (scc) H 116 + 0.8 140 + 14 146 + 1.3
\ 118 + 0.7 144 * 1.1 143 * 12
PTT (sec) H 315 + 49 477 £ 230 387 + 7.4
v 329 + 35 442 + 149 432 + 83
Het (%) H 2+ 4 29 £ 3 27 £ 4
v 33 + 4 28 + 4 27 + 3

Values are mean *+ SD. TO: preoperative values, POD:
130/0.4, Platelet: platelet count, PT: prothrombin time,
ficant differences between groups.

Table 4. Fluid Balance and Transfusion at Operating Room and
Intensive Care Unit
H v
Colloid (ml) 1,269 + 265 1,442 + 479
Colloid/kg (ml/kg) 20 £ 5 21 £ 7
Crystalloid (ml) 4902 + 1,475 4,600 + 1,128
Cell Saver (ml) 189 + 191 136 + 151
Urine (ml) 10 818 + 537 828 + 360
ICU 1,972 + 505 2,080 £ 701
RBC (ml) 339 + 368 109 + 215%
(ml) 200 (0-520) 0 (0-50)*
12 (63%) 5 25%)*
FFP (ml) 111 + 243 26 + 80
(ml) 0 (0-0 0 (0-0
4 (21%) 2 (10%)
Chest tube drainage (ml) 919 + 393 665 + 293*

Values are mean * SD or median (25 percentile-75 percentile)
or number of patients (%). H: 6% hydroxyethyl starch 200/0.5, V:
6% hydroxyethyl starch 130/0.4, RBC: packed red blood cell, FFP:
fresh frozen plasma, IO: intraoperative, ICU:
*p < 0.05 versus H group.

intensive care unit.
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postoperative day, H: 6% hydroxyethyl starch 200/0.5, V: 6% hydroxyethyl starch
PTT: activated partial thromboplastin time, Hct: hematocrite. There were no signi-
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