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[ Abstract] ;: Objective To explore the clinical application of domestic membrane oxygenators in minimally invasive totally tho-
racoscopic cardiac surgery by comparing with the imported membrane oxygenators. Methods From November 2018 to May 2020, a to-
tal of 60 patients undergoing minimally invasive totally thoracoscopic cardiac surgery were randomly divided into the domestic membrane
oxygenator group ( group A, Wego 7000 adult membrane oxygenator) and the imported membrane oxygenator group ( group B,
Medtronic Affinity NT adult membrane oxygenator) . Both groups had sealed reserviors with positive pressure relief valves and the same
pipeline components. The extracorporeal circulation (ECC) with mild hypothermia ( rectal temperature 32-34°C ) was performed with a
flow rate of 60—80 ml/(kg + min) , mixed ventilation with oxygen concentration of 50%—70% , and a ratio of gas and blood with 0.5 : 1.
Myocardial protection was performed by anterograde perfusion of cold—blood cardioplegia through the aortic root. Arterial blood gas was
collected for analysis before ECC (T1), 15 minutes after ECC (T2), and at the end of ECC (T3).The artery blood samples were
taken by 5 time points; T1, T2, T3, 2 h after ECC (T4), 24 h after ECC (T5) to conduct arterial blood gas analysis (BGA) , and
to detect inflammatory factors such as c—reactive protein (CRP) and interleukin 6 (IL = 6), etc. The ECC prime volume, ECC resid-
ual blood volume, ECC blood loss volume and postoperative vasoactive—inotropic score ( VIS) were also recorded. Results There was
no significant difference in mean ECC duration and average aortic cross—clamp time between the two groups. The prime volume of ECC
in group A was significantly greater than that in group B, P <0.05. Under the same oxygen concentration, there was no statistical differ-

ence between group A and group B in the pH, PaCO,, PaO,, Lac and HCT in the oxygenated arterial blood. There was no statistically
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significant difference in inflammatory factors between the two groups. There were no hospital deaths in either groups after surgery. Con-

clusion Domestic membrane oxygenators with sealed reserviors can be safely and effectively used in minimally invasive totally thoraco-

scopic cardiac surgery. Although there is no coating technology and the prime volume is slightly larger, there is no significant difference

in the performance with imported membrane oxygenators.
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active protein, CRP) . 4" % (interleukin, IL) -6 Ji
J8i YR BE [ F (tumor necrosis factor, TNF) — o | #MA
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ARG WAL S5 ] ICU 335 I 8] ICU 5% P4 1o (]
4 HEFTARJG 0 h 6 h 12 h .24 h (LA P25 Wy F
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A, P <0.05 1 BFELIAR L
2 % R

21 BF—ENRECC AL RE WHBRELNE
SEYAER REM G SR BEEE R, ECC
LRYEREL K ECC B Ia] | =5 Bl bk B W7 st ) e 9147 B
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®2 WABERIMERTOR XA RO (n=30)

T H A B4 ittt PE
PER 1.674 0.196
Fln (%) ] 13(43) 19(63)
Zn (%) ] 17(57) 11(37)

AERY (%) 50.27+12.74 53.6+12.31 1.031 0.307
I (kg) 60.55+10.05 63.98+10.39 1.301 0.198
B (em) 162.43+8.16 164.33+7.91 0.916 0.364
ECC il 78 it (ml) 1 520.00+92.48 1 416.67+110.12 Fisher <0.001
ECC % i1 2% Fisher >0.99

R n (%) ] 27(90) 28 (93)

200 ml[n (%) ] 1(3) 0 (0)

400 ml[n (%) ] 1(3) 2(7)

450 ml[n (%) ] 1(3) 0 (0)
ECC i) (min) 128.87+44.17 134.97+26.57 0.648 0.52
ACC I5f[8] (min) 78.27+40.58 89.47+21.56 1.335 0.189
HEhE R (%) 27(90) 27 (90) >0.99
ECC #JE &4t (ml) 1321.67+745.29 1181.67+482.00 410.5 0.562
ECC HI[a] JR % (ml) 400 (250, 875) 300 (200, 400) 330 0.076
PN

24 h R (ml) 2574.13+830.50 2440.17+747.88 459.5 0.894

24 h JJEH (ml) 185.00 (97.50, 275.00) 120.00 (77.50, 210.00) 354.5 0.16

ICU A (h) 1.79 (1.23, 2.02) 1.92 (0.96, 2.50) 464.5 0.66
WAL FAF 8] (h) 8.83 (5.79, 15.50) 9.04 (4.74, 15.81) 440.5 0.894
ICU 15+ B E] (h) 26.34 (21.59, 46.64) 25.81 (21.79, 46.56) 448.5 0.988
VIS
0 h(4}) 2.75 (1.25, 5.00) 3.00(1.62, 5.00) 485.5 0.602
6 h(4)) 2.00(0, 5.00) 2.00(0.25, 5.00) 448 0.982
12 h(4%) 3.00(1.12, 5.00) 2.75 (1.06, 5.75) 452.5 0.976
24 h(4}) 0(0, 4.75) 0 (0, 2.75) 405.5 0.467

i : ECC . MSMIEFR ; ACC : B IKBEWT ; VIS : VB TR P25 037435 VIS I HR AR VIS = Z %[ pe/ (kg « min) 1+ ZEH THE [ pg/ (kg - min) ]+

10xK 14| e/ (kg + min) 1+100x'5 EIREZR[ we/ (kg + min) ]+100x2=H B ERE] pe/ (kg + min) ]+10 000x ML hn £ [U/ (kg * min) ] (4]
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ECC ML, it NIG 8 & 12 i A2 3] ECC 538
FAT AR . H L ECC R 58 T 7 AT AR FH B
DL K MLV, T 4 B 0 TRl AT AR
Z IR TAHMEMAE S 0SSR AR X A/ R R B
SIREAE, NGl 2 B E N, MIbHE % R H
VAVD H AR LU I ECC B Ik5 1R, VAVD A
Ao 3R A Ao AR A 114 70 R 2 7 28 A £ L 4 7
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F 3 WARE M APTEE RN (n=30)
T A4l B4l T AN Y, |y |
Tl T2 T3 T1 T2 T3 (PME) (PfE) (PfH)
Pa0,(mmHg) 331.8(274.8,411.3) 344.5+55.4 346.0+61.8 402.2+123.6 309.7+47.7 309.0+£69.6 <0.01 0.970 0.012
PaCO,(mmHg) 37.6+6.8 40.3+5.2 36.9+4.8 37.3+5.3 39.7+4.3 36.7+4.0 0.982 0.633 0.002
pH 7.4+0.1 7.4+0.1 7.4(74,15) 7.5+0.1 7.4+0.0 7.4+0.0 0.965 0.194 <0.01
Lac(mmol/L) 1.2(0.7,1.4) 1.1(0.7,1.4) 1.8(12,2.1) 1.1+0.4 1.2(0.8,1.4) 1.8(1.3,2.1) 0.888 0.897 <0.01
HCT 37.7+5.1 24.2(20.5,27.5)  26.8(23.0,29.5) 38.7+6.3 25.4+4.8 27.8(22.0,31.3) 0.991 0.174 <0.01
i :Pa0, : B K57 K s PaCO, : Bk — A bk 53 i s Lac  FLER ; HCT . £T 41 il R AR
R4 PIHBEREN LRI (n=30)

i H 20 %1 Tl T2 T3 T4 T5 P
C3a(pg/L) AfH 51.28(39.23,70.39) 55.19(43.29,71.76) 49.7(46.25,66.48) 52.94(47.77,68.67) 49.48(43.85,66.41)

B4 49.98(25.35,58.43) 52.23(33.55,58.78) 55.61(38.46,60.90) 57.56(53.37,63.77) 57.56(39.44, 66.92) 0104
C4a(mg/L) A4l 113.41(94.64,135.70) 117.13(100.19,136.99) 134.71(100.12, 154.86) 122.97(101.98,182.57) 117.39(102.33,141.89)

B4 110.73(91.63,124.94) 122.17(106.28,137.06)  132.11(110.12,148.71) 130.07(105.85,161.36) 121.27(106.33,132.98) 0.1
CRP(mg/L) A% 1.2(0.3,3.5) 1.0(0.2,2.5) 1.1(0.3,2.7) 2.7(1.2,7.9) 122.2+61.4

B 1.9(0.6,3.7) 1.5(0.6, 2.6) 1.5(0.8,3.2) 3.0(1.5,6.2) 105.7+42.6 0263
IL-6(ng/L) A 0.12(0.03,0.35) 5(3.81,7.31) 25.3(12.0,43.2) 293.5(191.5,625.25) 208(126.75,342.25)

B 41 0.19(0.06,0.37) 4.36(3.47,5.95) 18.95(8.27, 27.4) 240( 128.25,508.75) 123(71.8,183.0) o1
TNF-a A 17.55(10.85,20.57 14.55+7.06 15.89(10.68,18.32) 15.17+6.6 13.39+5.58
(nmol/L) B 15.05(10.94,20.38) 14.71+6.04 15.06(11.88,17.69) 17.47+7.6 15.65+6.12 0799
7E:CRP:C [ H;IL-6: HAF -6 TNF-a: IR IR FE R F-a

x5 HEHEMEOREWRSEILE
b VRS ) 5 é?xﬁﬁ:i AAMEERER  HABiRE T — — i 1 7 2
(mmHg) (ml/min) (m?) (ml) (ml)

B ~160~+5 375 1.8 270 0.40 PET 4000
AFFINITY ~150~ +5 435 25 270 0.55 N 4000
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