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Hemodynamic Effects of Modified Ultrafiltration (MUF) in Adult Patients Undergoing Valvular Heart Surgery
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University, Seoul, Korea; *Department of Anesthesiology and Pain Medicine, College of Medicine, Soonchunhyang University, Seoul,
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Background: Modified ultrafiltration (MUF) has been demonstrated to have beneficial effects in children undergoing cardiac

surgery with cardiopulmonary bypass (CPB).

In adults, the hemodynamic effects of MUF are little known.

The purpose of

this investigation is to evaluate the hemodynamic effects of MUF in adult patients undergoing valvular heart surgery.

Methods: 30 patients scheduled for elective mitral valvular surgery were randomized into either Ultrafiltration (U) or Control

(C) group.

In the U group, MUF was performed just after termination of CPB for 20 minutes, and not in the C group.

Measurements of hemodynamic variables including right ventricular ejection fraction (RVEF) measured by thermodilution technique
and hematocrit were performed before induction, just after termination of CPB, after completion of MUF and after sternal closure.
Measurement after MUF in the C group was performed at 20 minutes after the termination of CPB. After transfer to ICU,
same measurements were performed at postoperative 6 and 12 hrs.

Results: After MUF, RVEF (P < 0.05) and hematocrit (P < 0.01) increased in the U group, compared to the corresponding
values measured just after termination of CPB. However, the variables were not statistically different between the two groups

throughout the intraoperative procedures and during ICU stay.

Conclusions: Conclusively, MUF was demonstrated to have the transient beneficial effect of improving the right heart function

and hemoconcentration immediately after termination of CPB.

(Korean J Anesthesiol 2004; 47: 808~ 15)
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Table 1. Demographic and Operative Data

Control Ultrafiltration

(m = 15) (n = 15)
Age (y0) 50 + 12 47 + 11
Sex (M/F) 6/9 3/12
BSA (m?) 1.60 + 0.14 1.61 + 0.19
ECG (NSR/others) 7/8 6/9
Preoperative EF (%) 61 + 8 62 £+ 9
EuroSCORE 35+ 15 37 £ 1.5
Duration of CPB (minutes) 104 = 27 111 £ 25
ACC time (minutes) 72 + 26 77 + 30
MUF volume (ml) 1033 = 305
Operation ~ MV repair 6 3
performed MVR 7 11

Redo MVR 2 1

Values are mean + SD or number of patients. BSA: body surface area,
ECG: electrocardiogram, NSR: normal sinus rhythm, EF: ejection
fraction, EuroSCORE: European system for cardiac risk evaluation,
CPB: cardiopulmonary bypass, ACC: aortic cross-clamp, MUF:
modified ultrafiltration, MV: mitral valve, MVR: mitral valve
replacement.
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Table 2. Data on I/O Balance, Transfusion and Blood Loss of Perioperative Period
Transfusion
Post-bypass period During ICU stay
I/O balance

1/O balance intraoperative ICU blood Amount of Number of Amount of Number of
during CPB (ml) period (ml) loss (ml) transfusion (ml) patients (%) transfusion (ml) patients (%)

Control -1095 £ 366 452 + 532 653 + 364 133 + 208 5 (33) 240 + 324 7 (47)

Ultrafiltration -1250 + 375 <77 + 358* 474 + 271 204 + 259 8 (53) 192 + 214 9 (60)

Values are mean + SD, or number of patients (%). I/O: intake & output, CPB: cardiopulmonary bypass, ICU: intensive care unit. *: P < 0.05,

compared to control.

Table 3. Alterations of Hemodynamic Variables and Hematocrit before and after Anesthesia Induction

Pre-induction

Post-induction

Control Ultrafiltration Control Ultrafiltration
CI (ml/mz) 2.61 + 0.88 316 + 1.52 2.07 £ 0.71 224 + 0.68
HR (beats/min) 77 + 13 86 + 23 69 + 12 65 + 12
MAP (mmHg) 90 * 12 93 £ 15 80 + 12 76 + 12
MPAP (mmHg) 29 + 12 31 £ 13 26+ 9 25 + 8
PCWP (mmHg) 20 + 10 22 + 10 19 + 7 18 + 7
CVP (mmHg) 8§+ 3 10 + 4 9+3 10 £ 3
SVRI (dynes - sec/em’/m’) 2,803 + 1,055 2,772 £ 1,960 3,119 + 1,448 2,642 £ 1,078
PVRI (dynes * sec/cm’/m’) 308 + 209 304 + 198 294 + 150 283 + 129
Hect (%) 40 + 3 39 + 4 36 £ 3 34 +6
RVESVI (mljm’) 91 + 35 108 + 35 100 + 33 105 + 39
RVEDVI (ml/m’) 126 + 34 143 + 47 116 + 35 136 + 35
RVEF (%) 29 + 11 27 £ 10 25 + 7 27+ 9

Values are mean *

SD. Pre-induction: before anesthesia induction, Post-induction: after anesthesia induction, CI: cardiac index, HR: heart rate,

MAP: mean arterial pressure, MPAP: mean pulmonary arterial pressure, PCWP: pulmonary capillary wedge pressure, CVP: central venous pressure,
SVRI: systemic vascular resistance index, PVRI: pulmonary vascular resistance index, Hct: hematocrit, RVESVI: right ventricular end-systolic
volume index, RVEDVI: right ventricular end-diastolic volume index, RVEF: right ventricular ejection fraction.
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Table 4. Alterations of Hemodynamic Variables and Hematocrit before and after the MUF

Post-CPB Post-CPB20 minutes Post-MUF
Control Ultrafiltration Control Ultrafiltration
CI (mljm®) 3.18 * 0.68 293 + 1.1 326 * 0.66 325 = 1.33
HR (beats/min) 91 + 15 84 + 13 90 + 8 80 + 14*
MAP (mmHg) 75 £ 10 7t 12 80 + 14 77 £9
MPAP (mmHg) 2 + 6 2 +6 23 +6 2 +7
PCWP (mmHg) 16 £ 5 155 155 14+6
CVP (mmHg) 9 +3 8 + 8 +2 9 +3
SVRI (dynes * sec/cm’/m’) 1,745 + 506 2,011 + 924 1,852 + 568 1,994 + 977
PVRI (dynes * sec/cm’/m’) 199 + 70 238 + 98 187 + 61 215 + 86
Het (%) 25 £ 3 24 5 26 t 3 28 + 5
RVESVI (mljm?) 84 + 22 96 + 30 77 £ 20 9 + 28
RVEDVI (ml/m’) 118 = 22 135 + 42 113 + 22 139 + 42
RVEF (%) 30 + 7 27 + 8 2 +7 33+ 7

Values are mean + SD. MUF: modified ultrafiltration, CPB: cardiopulmonary bypass, Post-CPB: after termination of CPB, Post-CPB 20 minutes:
20 minutes after the termination of CPB, Post-MUF: after modified ultrafiltration, CI: cardiac index, HR: heart rate, MAP: mean arterial pressure,
MPAP: mean pulmonary arterial pressure, PCWP: pulmonary capillary wedge pressure, CVP: central venous pressure, SVRI: systemic vascular
resistance index, PVRI: pulmonary vascular resistance index, Hct: hematocrit, RVESVI: right ventricular end-systolic volume index, RVEDVI: right
ventricular end-diastolic volume index, RVEF: right ventricular ejection fraction. *: P < 0.01, compared to control. ".p < 0.01, compared to
post-CPB. T: P < 0.05, compared to post-CPB.

Table 5. Alterations of Hemodynamic Variables and Hematocrit after Sternal Closure and during ICU Stay

Sternal closure ICU 6 hrs ICU 12 hrs
Control Ultrafiltration Control Ultrafiltration Control Ultrafiltration
CI (ml/m’) 279 + 0.7 3.07 + 1.17 39 + 0.87 371 + 0.94 3.8 + 0.76 3.8 + 0.66
HR (beats/min) 88 £ 15 83 £ 14 84 £ 11 86 = 11 8 =9 84 £ 9
MAP (mmHg) 90 *+ 10 86 * 13 82 = 8 81 = 10 82 + 12 76 + 11
MPAP (mmHg) 23 £ 7 24 £ 8 20 £ 6 21 £ 5 20 £+ 6 22 £ 6
PCWP (mmHg) 16 £ 5 16 £ 5 14 + 4 14 + 4 14 + 4 145
CVP (mmHg) 10 + 3 9 +4 7+3 8 £3 7+3 9+4
SVRI (dynes * sec/cm’/m’) 2,435 + 677 2,322 + 1094 1,599 + 383 1,681 + 592 1,609 + 351 1,466 + 285
PVRI (dynes * sec/cm’/m’) 188 * 55 221 £ 126 131 £ 59 145 £ 59 152 + 84 176 + 83
Hct (%) 27 + 3 27 +5 25 + 4 24 + 3 26 + 3 25 + 4
RVESVI (ml/m?) 83 + 36 101 + 49 - - - -
RVEDVI (ml/m’) 116 = 44 158 + 83 - - - -
RVEF (%) 29 £+ 7 29 £ 10 - - - -

Values are mean + SD. ICU: intensive care unit, CI: cardiac index, HR: heart rate, MAP: mean arterial pressure, MPAP: mean pulmonary arterial
pressure, PCWP: pulmonary capillary wedge pressure, CVP: central venous pressure, SVRI: systemic vascular resistance index, PVRI: pulmonary
vascular resistance index, Hct: hematocrit, RVESVI: right ventricular end-systolic volume index, RVEDVI: right ventricular end-diastolic volume
index, RVEF: right ventricular ejection fraction.
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