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Combined Application of Zero-balanced Ultrafiltration and
Venous-arterial Modified Ultrafiltration in Infants during
Cardiopulmonary Bypass
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[ Abstract] Objective This study was aimed to investigate the clinical effects of combined application of
zero—balanced ultrafiltration (ZBUF) and venous—arterial modified ultrafiltration (V-A MUF) in severe infant
open heart surgery with cardiopulmonary bypass (CPB) , in order to evaluate the feasibility and clinical significance
of combination of ZBUF and V-A MUF. Methods 69 pediatric patients diagnosed as complicated congenital heart
disease had been involved, which included 32 males and 37 females with 4-24 months of age and 5-13 kg of weight.
Gambro MEDOS ME HFOS 0025 hemofilter was selected in all patients. ZBUF was done during CPB and V-A MUF
was performed after CPB. The changes of mean arterial pressure (MAP) , TNF-a, IL-6, IL-8, hematocrit
(HCT) , and the plasma colloid osmotic pressure (COP) were measured at several time points. Results MAP,
COP and HCT were significant higher after the end of V-A MUF (P < 0.05) than during CPB in all patients.
TNF-a, IL-6 and IL-8 had no significant differences during ZBUF and at the end of V-A MUF (P > 0.05)
Conclusion Combined application of ZBUF and V-A MUF can eliminate the inflammatory mediators and improve
the respiratory and heart functions through decreasing the body water and increasing COP and HCT.

[Key words] Infant; Cardiopulmonary bypass; Zero—balanced ultrafiltration

b ONEAMEF TR ARIE R, SBlRTABE  bypass, CPB) I I 5 B3 B 14 I 40 A e AR A A
OB AR, B T ARSMERS (cardiopalmonary LY SRS MIGERAE B2 7 A1 B 98 BN P A= i 3T

MEEEN] R 1971 ~), J, ZBERMATA, B2, FREIT, EEASOIERINE MG IR TAE.
[@BiH{EE] XPf5. E-mail:kmirxwk@hotmail.com



55114

PRAKE, % PR IEAEHIK - S0k RS TR A LR SMIEER P I 141

RIEAEZEL LR O IEBHAEAR 5 FZIE T AL
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4l LI J 5 0 T R K AP B8 b 8 i 8
(zero—balarced ulirafiliration, ZBUF) Fl&# Kk — sh ik
W KE & (venous—arterial modified utrafiliration
V-A MUF) %45 0 FH [RJost S 2.

1 #AREFE

1.1 IeRER

2012 4F 10 A £ 2013 4F 10 HUiR 19 69 {51 22
gL RSB, Hh 9 32 4], 4 37 i, 4
W a4~24 11, IKE 5~13 kg; 5 R TUBE 23
B, O S EECEAR 19 ], A7 ZE XU 16 il
Ebstein’s WiJE 7 i, 5¢4Rilig bk 005 1% 4 5.
1.2 FHik

A b fdi ] STOCKER SC % A .0 Jili 1,
TERUMO Capiox SX-10 BB & 4%, BRI E
B 22 LAY CPB 45 #%, ™ — Wk 30w k4 4
FAF-3 BUZh ik it t ig#s . MEDOS ME HFOS 0025
B)LRH GRS ;. PR R FLIRAMAR I . S%hkiR
A, BIFLANE. 20% AL I S, Ry
2T B AR 25 ~ 30%.  JIr A5 95 1911 SR P Ok e A RR
%, #F St Thomas I 50 IFEASHE, 72 - IR(K
TARSMEAR T EFA. HUESER R ILE 1.
O NEAEERE P FR I B4 1T ZBUF,  FR A 1l 255 |
MK, R RS E R A 5 ~ 10 mL/kg, AR
P g VR AR A T FLRR A W, A5 ARSI
W Rk A 5 IR F# K IA T V-A MUF, I &
5~ 10 ml/kg, #BJE 5~ 10 min.
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Fig. 1 Venous-arterial modified vltrafiltraion
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CPB 45 98I . V=A MUF %5 o€ if I 5 - 2 30 ik &
(MAP) 5 W R B, B35 M A4
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B A7 9% B CPBRIMAP ) (60.19 + 13.37) mmHg
(1 mmHg =0.133 kPa),CPB ' 4 §F 7£ 30 ~60
mmHg. V-A MUF %5 o i5f MAP &y (62.67 +14.17)
mmHg, 5 ZBUFH Ui i} . ZBUFZS W CPB4S WA Eb
BESAGIEE X (P<0.05), &1
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#z1 MAPZL (vxs)
Tab. 1 The change of MAP (x +s)

Fif s, CPB Hif ZBUF JF4f At ZBUF 45 i) CPB &5 i) V-A MUF %5 i}
MAP (mmHg) 60.19 + 13.37 38.69 + 11.84" 40.26 + 10.41 50.34 + 15.22" 62.67 + 14.17

5 CPB HiELE:, "P<0.05.

F2 RMENRETL @xs)
Tab. 2 The changes of IL-6, IL-8 and TNF-o (x +s)

B CPB Hij ZBUF JFif s} ZBUF & gimt CPB 455t V-A MUF &gt
IL-6 (ng/L) 127.66 + 42.89 257.69 +42.17" 244.01 +37.51" 236.59 + 52.63" 251.70 = 49.97"
IL-8 (ng/L) 88.52 + 16.47 145.68 +22.45" 147.96 + 17.55* 144.65 + 19.39" 139.64 + 21.62"
TNF-«o (ng/L) 36.52 +7.61 53.41 +8.24" 47.87 +11.03" 55.29 £9.69" 50.23 £ 8.81"

5 CPB #THE, "P<0.05.

%3 COP, HCTZ{L (v=s)
Tab. 3 The changes of COP and HCT (x +s)

BF A CPB Hif ZBUF F-4fR At ZBUF &5 o i) CPB &5 i) V-A MUF %55 i}
COP(mmHg) 18.63 +3.01 15.17 £ 5.64" 14.83 + 4.35" 17.33 £5.91* 20.07 + 2.24*
HCT 0.33 £0.04 0.24 +0.05" 0.24 +0.05" 0.27 £ 0.04* 0.35 + 0.06*

5 CPBATHEL, "P<0.05; 5 ZBUF JFUAETHI ZBUF 45} A, *P<0.05.
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MUF #i¢ FAHYS T — MR o2/ &%, 7
UE K A B TRIRE 98 T O WA g 7 A, o G
I PRV 1 O T D REAS IR L, B AT 24L&
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BERIRFFLLARE, Wl TS IR R —
ZANIERAE;  (4) V-A MUF H OHEsh ik, T
AR DT, PR AR R B R, XL S
MUF Firifs F [ 4 0, 3 — 20 b R ™ 2
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B UG A2 k.
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