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Limit T1(before hemofiltration + rewarming) T2 (After hemofiltration + rewarming)
After operation)
of Median Min/25%/75%/Max Median Min/25%/75%/Max
Median Min/25%/75%/Max
detectio
ZBUF Control ZBUF Control ZBUF Control
n P P P
(n=10) (n=10) (n=10) (n=10) (n=10) (n=9)
C3a 3.1 3.0 N.S. 4.2 0.5 0.4
2.8 N.S.
(mg/ml 0.03 1.2/2.7/4.1/6. 1/2.1/3.2/12. (0.34 1.8/3.3/5.4/8. 0.2/0.3/0.8/1. 0.3/0.3/0.5/5.
1/2.2/3.5/4.5 (0.76)
) a4 8 ) 8 5 6
TNF 2 1 1.2 4 2 8
1 *
(pg/ml) 0/1/3/6 0/0/3/29 0/1/2/26 0/2/18/49 0.5/1/10/72 4/7/31/421
IL-18 0 0 0 0 0 31
1 * *
(pg/ml) 0/0/1/4 0/0/0/3 0/0/1/8 0/0/0/8 0/0/1/4 1/11/33/45
N.S. 30 46 N.S. 302
IL-6 10 4 30
2 (0.70 3.5/13/72/30 10/30/67/210 (0.54 0/13/476/210
(pg/ml) 0/1/15/185 0/3/40/202 4.5/14/50/210
) 0 0 ) 0 -
11-8 0.8 2 1 12 0 15
0.5 * * *
(pg/ml) 0/0/1/16 0/0/4/44 0/0/5/22 0/2/33/238 0/0/2/5 0/6/40/236

Journois D, Israel-Biet D, Pouard P, et al. High-volume,

zero-balanced

hemofiltration to reduce delayed inflammatory response to cardiopulmonary
bypass in children. Anesthesiology. 1996 Nov;85(5):965-76.
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\ J
) ) ) J
J W : )
25.00 - 300.00
IL-1P (pg/ml) 70.00 - IL-10 (pg/ml)
IL-6 (pg/ml)
4.09
20.00 1 1975 150 60.00 - SOl 250.00
18.32 ' 784 ) 219.96
7T 16.85 50.00 o 200.00
15.00 +
40.00 -
~#—serum ~—serum 150.00 ~f—serum
10.00 4 v il & a5 —a—ultrafiltrate 30.00 o ——ultrafiltrate —a—ultrafiltrate
' 8 100.00
20.00 -
5.00 o
e 50.00
A igey o rrAA2S, ok 300y, rk-rerk3IvA 353
0.00 T ST T e S S AT 0.00 e 2 IR e ——
TL T2 T3 T4 15 T6 T7 T8 T9 TLT T2 T3 T4 T5 T6 T7 T8 T9 TI T2 T3 T4 T5 Te T7 T8 T9
NE (ng/ml)
50.00 - 180.00 - TNFa. (pg/ml)
45.00 1 160.00 A 163.30
40.00 + 39.98
140.00 -
35.00 o
120.00 -
30.00 o
~i—serum 100.00 4
25.00 1 ——ultrafiltrate ~Sseum
20.00 + 80.00 o —a—ultrafiltrate
15.00 4 153 " 60.00
2.17 2.56 5 12.42
10.00 o 9.74 0.25 0.45 40.00
5.00 A 20.00 +
0_00 0.00 A A — Aﬁ_L* A _—e A
TL T2 T3 T4 T5 T6 T7 T8 T9 TL T2 T3 T4 T5 T6 T7 T8 T9

Guan Y, Wan C, Wang S, et al. Balanced ultrafiltration: inflammatory
|' | : i€ 2042-00t;36(L0)
\ /
N
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IR RIE R (T -
> 2N ¢ l rE' . L‘\
W
BUF £ NBUF ZH P &
IL-1 EEPERT M IR B (ng/L)  10.73£3.29 12.61+3.15 0.056
EBUE 5 M IR & (ng/L)  15.78 +5.22 17.63+£5.27 0.274
PE A E (ng/L) 11.42+5.99 9.42+5.84 0.281
PEIR = (.) 13.51+7.16 4.18+3.09 0.000*
IL-6 EPERT MLIK IR B (ng/L)  5.2612.41 5.74+2.09 0.492
R VE G 3R & (ng/L)  9.33£1.70 10.34+1.62 0.063
PE AR E (ng/L) 4.79+1.74 4.16+1.96 0.286
PEIR = (1.) 5.681+2.83 1.77+1.00 0.000*
IL-10 EBYERT MLIZ IR ZF (ng/L)  3.24+2.70 3.13+1.71 0.870
e 5 MR B (ng/L)  87.58+78.19 153.09+101.16 0.026*
PE AR E (ng/L) 2.89+2.49 2.54+2.38 0.648
PEIR = (1L.) 3.30+2.96 1.024+0.92 0.000*
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TNF-a IR R IR (Le/L)
FEE I I (/L)
TR EE (g /L)

IR EE (mg)

NE FEIEHT ML (ng/L)
IR S5 I (ng/L)
PR (ng/L)

TR P 5 E (1)

118.361+114.01
349.731136.54
86.83162.49
100.87 =77.87
2.881+1.76
20.421+17.57
3.121+3.38

3.3612.54

110.01+68.93

482.34+121.74
72.09158.71 0.436
29.48 +23.29 0.000*
4.031+2.46 0.071
27.021+14.04 0.205
2.121+2.29 0.259
0.92+1.05 0.000*
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Table 6. Comparison of Rls at Different Perioperative Time Points
Between the 2 Groups

FZM Group (n = 32} CM Group (n = 33} p Value
T1 0.72 = 0.17 0.65 + 0.13 078
T4 0.78 + 0.59 1.23 + 0.48 0.009
TS 1.10 = 0.13 152 + 0.16 0.006
T6 0.85 + 0.14 0.94 = 0.17 0.59

MOTE. Mean = SD.
Abbreviation: Rl, respiratory index.

Time points: after the induction of anesthesia (T1), Sminutes after
clamping(T2),5minutes after removal of aortic clamping (T3), 5 minutes after
MUF cessation (T4),1 hour after ICU admission (T5), and prior to extubation(T6).

aortic

Zhou G, Feng Z, Xiong H, et al. A combined ultrafiltration strategy during
pediatric cardiac surgery: a prospective, randomized, controlled study with
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fes O W L0 B W ) B AE SR REAT (T1) . BRI
Hi 520 min(T2) . RGE2h(T3) . KI56h (T4),
AJG12 h (TS) i€ 2h ki % 53 £ (PaO,) |

* 2 3 B )LAThREISHRRT LL
Table 2 Comparison of pulmonary function indice among the 3 groups

_ﬂﬂs ”-‘

fats L T1 T2 T3 T4 TS
WO A 337.8+96.3 207.8+63.9 243.8+84.1* 257.2490.4" 268.5£72.3" y
M £H 351.2+87.5 215.9+71.5% 239.5+80.4" 269.7+86.6" 275.4+81.4"
Z+M 2 340.4195.8 22157547 287.6491.5% 304.8£95.1% 306.9+93.1%+
Sl Z 4 0.370.11 0.46+0.12" 0.51+0.14* 0.57+0.16" 0.49+0.14*
[emH,0/(LS)] M £H 0.35£0.13 0.45£0.13* 0.530.17" 0.58+0.14" 0.5240.17"
Z+M £ 0.36+0.12 0.42+0.15" 0.47+0.13%¢ 0.49+0.13% 0.43+0.15%+
it A Z4 5.75+0.82 521+0.79% 4.54+0.63" 4.19+0.717 4.6240.72"
(mL/emH,0) M £ 5.69+0.93 527+0.91% 4.47+0.77" 4.31£0.68" 4.58+0.61"
Z+M £ 5.66+0.87 5.36+0.95% 5.01+0.69%+ 4.88+0.76" 5.22+0.75%+
Wl - Sk E 24 238.1£71.1 l62+78.4" 378.7+85.6" 428548247 398.5+82.4"
# /mmHg M £H 225.3+67.4 329.3+92.17 361.6+90.2* 416.1+88.3" 377.5+81.2°
Z+M #H 241.8£73.6 306.8+85.7 336.4485.4"t 371.5+85.7" 315.6+78.4%+

5 ZHM M, 1P<0.05

W, BER, I, IS, M, BUE BPERIEANRE
YR £ A 0 B4 L TR ST BE IR . K 4 (B R,
F20TA Il 39(7) 608702 ———

N

__..@m. Yo o ey s

5 T1 [b#E, *P<0.05;
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. So‘ing LO, Yinglong LI, Jinping LI. Effects of zero-balanced ultrafi“- (o0
procalcitonin and respiratory function after cardiopulmonafy bypass.
Perfusion. 2007 Sep;22(5):339-43.

« Huang H, Yao T, Wang W, et al. Continuous ultrafiltration attenuates the
pulmonary injury that follows open heart surgery with cardiopulmonary
bypass. Ann Thorac Surg. 2003 Jul;76(1):136-40.

« Hiramatsu T, Imai Y, Kurosawa H, et al. Effects of dilutional and modified
ultrafiltration in plasma endothelin-1 and pulmonary vascular resistance after
the Fontan procedure. Ann Thorac Surg. 2002 Mar;73(3):861-5.

« Bando K, Vijay P, Turrentine MW, et al. Dilutional and modified ultrafiltration
reduces pulmonary hypertension after operations for congenital heart disease:
a prospective randomized study. J Thorac Cardiovasc Surg. 1998
Mar;115(3):517-25.
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Matata BM, Scawn N, Morgan M, et al. A Single-Center Randomized Trial of
Intraoperative Zero-Balanced Ultrafiltration During Cardiopulmonary Bypass
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1. Heath M, Barbeito A, Welsby I, et al. Using Zero-Balance Ultrafiltration With Dialysate as a Replacement
Solution for Toxin and Eptifibatide Removal on a Dialysis-Dependent Patient During Cardiopulmonary
Bypass. J Cardiothorac Vasc Anesth. 2014 Dec 8. pii: S1053-0770(14)00607-7.

2. Takahashi Y, Nagamine Y, Fujimoto K, et al. [Continuous hemodiafiltration during graft repair for a ruptured
thoracoabdominal aortic aneurysm was useful in a patient with chronic renal failure]. Masui. 2014
Oct;63(10):1149-52.

3. Tagaya M, Matsuda M, Yakehiro M, et al. Prospects for using a hemoconcentrator as an alternative
hemodialysis method in cardiopulmonary bypass surgeries. Perfusion. 2014 Mar;29(2):117-23.

4. Lee LW, Gabbott S. High-volume ultrafiltration with extracellular fluid replacement for the management of
dialysis patients during cardiopulmonary bypass. J Cardiothorac Vasc Anesth. 2002 Feb;16(1):70-2.
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http://www.sciencedirect.com/science/article/pii/S1053077014006077
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ZBUFFA] H T =8 AL

Ishi K, Koga Y, Onitsuka T, et al. [Ultrafiltration for hyperkalemia
during cardiopulmonary bypass]. Kyobu Geka. 1986
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4 7 W5 i (fgﬁﬁm oH (mNﬁou CI' |+ Mg2{ caz+ ’%ﬁéﬁﬁ o %
0.9% & b4 YR ANR| 310(%55) 5 154 |154/ 0| 0 | O 0 I
FLERMAS A 275 (%35) | 6.5 | 130 |109/ 4| O | 3 0 AR
ei?jf;ﬁg@a’ders’ D€ \umpasiiilooa (5> | 7.4 | 140 |98|5| 3| 0 | o @%@%glgé f%
r;\,'tgﬂgsg;rtg’lﬁ';os'f’i M 4295 (Z535) | 557 | 140 |98|5| 3 | 0 0 @%@g‘;z}%%f%
BT RACENIMAE R | JHHRSNR| 305 (5%8) | 4.5-7.5| 145 |154/ 4| 0 | 2 0

1. Martin DP, Gomez D, Tobias JD, et al. Severe hyperkalemia during cardiopulmonary bypass: etiology and
effective therapy. World J Pediatr Congenit Heart Surg. 2013;4(2):197-200.

2. Heath M, Barbeito A, Welsby I, et al. Using Zero-Balance Ultrafiltration With Dialysate as a Replacement
Solution for Toxin and Eptifibatide Removal on a Dialysis-Dependent Patient During Cardiopulmonary
Bypass. J Cardiothorac Vasc Anesth. 2014 Dec 8. pii: S1053-0770(14)00607-7.

3. Tagaya M, Matsuda M, Yakehiro M, et al. Prospects for using a hemoconcentrator as an alternative

hemodialysis method in cardiopulmonary bypass surgeries. Perfusion. 2014 Mar;29(2):117-23.

4. Lee LW, Gabbott S. High-volume ultrafiltration with extracellular fluid replacement for the management of
dialysis patients during cardiopulmonary bypass. J Cardiothorac Vasc Anesth. 2002 Feb;16(1):70-2.
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