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Effect of modified ultrafiltration techniques for the treatment of residual car-
diopulmonary bypass volume on coagulation and fluid load in patients with se-

vere heart valve disease
Yuan Conghu, Qian Jing, Guo Zhen, Yu Guangdong, Ji Yuelong
Department of Anesthesiology , the Third People’s Hospital Yancheng City, Jiangsu Yancheng 224001, China

[ Abstract] : Objective To evaluate the effect of modified ultrafiltration on coagulation function by processing residual cardiopul-
monary bypass (CPB) blood in patients with severe valvular heart disease after CPB. Methods Sixty patients with severe valvular dis-
ease were randomly divided into two groups; direct retransfusion group ( DF group, n=30) and modified ultrafiltration group ( MUF
group, n=30). In DF group, at the end of CPB, the residual blood was recycled into the blood storage bag and re—transfused back
when needed, while in MUF group, the body blood was concentrated by MUF and all the CPB blood was transfused back to the body
immediately after CPB. Coagulation function was monitored at six time points; after anesthesia induction (T1), at the beginning of CPB
(T2), at the end of CPB (T3), 1, 6 and 24 hours after the operation (T4, TS5 and T6). Net fluid volume, fibrinogen and prothrom-
bin complex, allogeneic blood transfusion, heparin and protamine were monitored at T3-T6 respectively. Thoracic drainage volume at
24 hours after the operation, ventilation duration, ICU stay and hospital stay were recorded. Results The concentration of HB at T3~
T4 and the concentration of platelet and D—dimer at T4 in MUF group were significantly higher than those in DF group ( P <0.05) ; the
use of protamine, fibrinogen and prothrombin complex at T4-T5 in DF group were significantly higher than those in MUF group; how-
ever, the amount of crystal fluid supplement was lower than that in MUF group, the use of packed red blood cells and the chest drain-
age were higher than those in MUF group; the average filtered fluid in the MUF group was 787 ml, and the CPB blood was all returned

to the body. In addition, there was no significant difference in ACT, APTT, PT as well as the use of colloidal solution, plasma, 24 hour
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chest drainage, urine and intraoperative ultrafiliration between the two groups. Conclusion Compared with direct retransfusion, the

processing of residual CPB blood by MUF in patients with severe valvular disease can effectively improve the short—term Hb level, re-

duce allogeneic blood transfusion, chest drainage and the use of coagulant, but it can not improve the total amount of chest drainage

and clinical results.
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Tt H /415 DF 41 MUF #41 P18
(4 62+14 6411 0.32
HERI(T) 14 17 0.16
1A (kg) 6316 67+12 0.21
RFHF (m?) 1.52+0.16  1.61x0.21  0.14
NYHATI/II/IV (n) 9/18/3 7/11/6 0.41
EF(%) 4511 449 0.51
Hb ¥ ¥ (g/L) 126+18 129+14 0.14
PLT(x10°/L) 167.48 186.39 0.31
BEIRRG (n) 8 6 0.69
TR (n) 17 14 0.37
i IMAS (n) 9 13 0.28
FARIE
AVR(n) 12 14 0.45
MVR(n) 7 8 0.63
DVR(n) 11 8 0.57
A9 CABG(n) 5 7 0.51
A3 Maze(n) 6 9 0.38
A3 TVP(n) 17 14 0.44
CPB B8] (min) 131+32 128+28 0.64
F= Bl BEL I BsF 18] ( min ) 98+21 96+27 0.57
AR J i & (ml) 681+113 632+109 0.49
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F2 PILBE BERBBEMAEHR LA (n=30)
T1 T2 T3

0 H s ]

DF 2 MUF 41 DF #1 MUF 41 DF 2 MUF 41
ACT(s) 118.£19 109221 687+217 669+281 128221 12125
APTT(s) 37.23+7.21 38.29+6.36 / / / /
PT(s) 13.3£2.4 14.2£3.1 / / / /
FIB(g/L) 2.87+1.21 2.94+1.43 / / / /
D-dimer( wg/ml) 1.34+1.58 1.42+1.86 / / / /
PLT(x10°/L) 14641 152+37 121£38 123242 108+23 111231
Hb(g/L) 13.8+3.2 13.4£4.3 7.9622.64 8.13+1.97 8.2+2.14 10.5+2.75 "
& (U) / / 221115 231128 / /
S H (mg) / / / / 298+78 31179

T4 T5 T6

T H A ]

DF 21 MUF 4 DF 21 MUF 4 DF 2 MUF 4
ACT(s) 12622 124+18 118+15 119+18 114£16 11821
APTT(s) 4321 4418 4116 42417 40£14 212
PT(s) 17.1£3.42 16.8+2.6 16.2+1.6 15.8+2.2 14.42.5 14.1+1.9
FIB(g/L) 1.98+1.12 2.01£1.31 2.14£1.23 2.08+1.31 2.12£1.23 2.14x1.21
D-dimer( pg/ml) 6.3+1.12 6.2+1.21 5.622.1 5.7+1.2 5.7+1.3 5.5+1.6
PLT(x10°/L) 111£36 138+51" 138+37 141+46 141£34 14348
Hb(g/L) 8.3x3.1 10.4+3.1" 9.4+2.8 9.5+3.1 10.4£3.2 10.1£2.8
£ (U) / / / / / /
NS (mg) 32+8 21+4" 1744 1244 " / /
/B + IR P <0.05,

x3 WLALEH BRI (n=30)
T2 T4 TS T6
It H B i)
DF 41 MUF 41 DF 41 MUF 41 DF 41 MUF 41 DF 41 MUF 41 DF 41 MUF 41

Srn(g) / / / 1.78+0.65 1.54+0.47*  0.25+0.04 0.09+0.01 * / /
Sp(.( U) / / / 538+217 467+189 * 132+89 11748 * / /
Cry(ml) 798+137 784146 624+387  618+253 158+138 285+132* 486175 613+236 * 2857+398 2974+365
Colloid (ml) 738114 729+21 341+76 386+89 115+68 12186 313495 327+72 612+128  601+146
Prbe(U) / / 1.89+0.18 1.31+0.22 0.37+0.12 0.14+0.05 * 1.25+0.36 0.98+0.21 *  2.43+0.47 2.28+0.36
Platlet( U) / / / 0.38+0.12 0.34+0.21 0.42+0.24 0.46+0.18 0.48+0.23 0.51+0.19
Plasma(ml) / / / 159+74 164+65 18746 192+71 184+54 197+48
Urine(ml) / / 813+386  887+297 104+361  178+298 685+364  743+435 2875+483 2904+369
Vpp(ml) / / 1480+481 1531+526 / / / / / /
V pu(ml) / / 0 787£132* / / / / / /
Vidrain(ml) / / / 11389 79+45* 189497 158+110*  358+103 384116

L/ RBHSy, AR AN ST S, BEM AR S AN ; Cry : RO IRIE RPN ST R ; Colloid : BEAIA WD FE 1 ; Prbe : MRAFZL AN ; Platlet : I/

HRAhFE i 5 Plasma : L3¢ ; Urine : BREE 5 Vg o F BUBIETE 5V, R B UGV

drain

RS *  4LA LA P <0.05,

(RE LTS AR T i R BUN ARG I Scras-
cia 25 3 LA [ 4 5 40 0 Ak BE B epbV
IR, 0 TGS T 1 SR E 1 A RN AR 0, L
REAR LT s 4], A J5 M Js 5 | Ik o 38 L i 2% o 3 2%

T, B AR aE K F(R P S
CPBZWG 2 h WA REZES; P=0.003), HIF
RSP KB 3 8 8 DR AL LUK i, A5 HLI epbV # 22,
CPB JG H-ANBEA TR Hy cpbV , LA ML HLG 25
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AR, AT SR R, P BARTE AR T H R
HBUEIAE] 1 500 ml AYHE B8 L, (H A HLIG ALER A% AT)
IKE] 800 ml A A7, WIELKE epbV B LML BE P11 £T 41
JH, o2 6 o PR R 2 R g T 4 I
B D) 2 WD S Jo 5 7 T 5K X E R A AR A AL
HAF,

X T RE AN CPB J5 cpbV B2}, %
S B A L BB UE W 450, il it CPB 5 4LJG
) A R R 0 T — 2DV A 4 B IV, 455 Hb VR BE R
KB, [FERE CPB 45 B 4 I 7 68 U8 300 P R ik
ik oh A AN R IR A i B R ETF AR E TR
AL AR, — I A 573 24 HE B REL
% BRI 56 ( randomized controlled trial , RCT) WF5% & #A
i I ol R R AL B cpbV T E N A S M 5 | B
RA G S0 1 & R R it B (HAE— T A
200 £ E B RCT BEFEH, LUER 1838 cpbV 5 H
B cpbV IRCER . %F5T & LB IEAL I cpbV X [H]
ol S A i %6 AR L e Hb K SE G
ARHFFE BN, CPB i Y ek KRR 8 4188 U e B 20 AR
J& 1 h () Hb F PLT 410 3 5 T H 42 Bl 2, mifE AR
J5 6 h ZJ5, BEAE X IR A epbV Ry [0 | 9 40 a] 2% 5
HI ARG 6 h DL EORS 8 1 21 4 28 1 R e
T A5 400 V8 fofF D e R 6 8 5 97 e e L R 11 4
WA, XU IE e R OE B AR CPB 45 A R )
S AL AT DABR B AR S A A Hb e B B4 4
fiE 7, [R) Asf 3l e AL I F2E 3R [0 4 R 0 T 22 i Bk AR
Je Rk 0 25 A T (B 24 b BV S | O
FFTC R

J3—J7 T8, CPB 5 8 o 2k [ 8 U 0] g ML ot mT gk
— I AE MR LR, 305 5% CPB A Hs B, 32 v I ik 18
BIE RGN R AR, AR RR ERE 6
h PR TSR 0 L 1 ol g TR R X R R
PR Ay ok BEZH AR 5 A AL I T i ik 20 1 it A P 56
{H 2 R JE A AU HE XS B ZH 22 1 100 ml (% A &
X HE A A5 H HE e BB IEZH 22 800 ml AY cpbV ##, KR
J T A AL P 25 o A B R ol R R R A
(X R I AR A G BB 33 R R AL LUK i i)
Jili B A D REFE AR Y, PAL R IS 45 BB PR
i R LA ZEL S ) R TCU 52 B LA B A3 o sk 1) 24 G
B EPEZE R PR, ol R B X T 0 4 2K i IR
P AT T R R ATy B 5 5 R UE S

25 L RTIAR  CR HE UE FH F EE C JU FEE e R
HHAR CPB JGALFE cpbV , AT 6l S A 1l 14 0 11 1y
2509 AR R B Hb MR BERT PLT %0,

oA 49 AU RE 7 MR I S e , (EL X [ A J00 s PR &5 R 3%
ARFEW W T H AT SCERGE 258 F B P S X
TR CPB 45 I N TR 4% LAY o £ Ak B D7 VAT dik
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