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The cerebral protection of carbon dioxide field flooding on open heart surgery with
extracorporeal circulation

Li Zhi, Wang Jun,Zhong Bin, Huang Chenjun, Chen Yijiang,Shao Yongfeng,Zhong Zhaopeng, Qin Jianwei”
(Department of Cardiothoracic Surgery,the First Affiliated Hospital of NJMU, Nanjing 210029, China))

[Abstract] Objective:To explore the cerebral protection of carbon dioxide(CO,) field flooding on open heart surgery with
extracorporeal circulation (ECC). Methods: From Jun 2012 to Mar 2013,97 patients undergoing open heart surgery with ECC were
randomly divided into either CO, insufflation (group I ,n = 50)or unprotected controls (group I ,n = 47). Blood samples were
collected from the internal jugular vein at 5 min after anesthesia(T0),5 min(T1),1 h(T2),4 h(T3)and 24 h(T4)after release of the
aortic cross-clamp,and the plasma concentrations of S-100B8 and neuronspecific enolase (NSE )were measured. The mini-mental state
examination (MMSE )was performed to assess cognitive function before and 7 days after the operation. It was considered to be
postoperative cognitive dysfunction (POCD )when the score decreased = 1 standard deviation. Results:The plasma concentrations of
S-100B at T1-T3 and NSE at T1-T4 in group I were higher than those at TO (P < 0.05). The plasma concentrations of S-1008 and
NSE at T1-T4 in group II were higher than those at TO (P < 0.05). Compared with group II,the concentrations of S-1003 at T1-T4
and NSE at T2-T4 in Group I were significantly decreased(P < 0.05). MMSE after surgery could not be performed in two patients of
each group for reduced physical or mental status on the 7th postoperative day,respectively. The postoperative MMSE scores were
significantly reduced in both groups compared with preoperative MMSE scores (P < 0.05),and the score in group Il was lower than
that in group I(P < 0.05). Sixteen patients suffered POCD in group I ,and 25 cases in group II ,and the differences were significant
(P < 0.05). Conclusion:It is very important to apply CO, field flooding during open heart surgery,which can reduce the increasing

extent of plasma S100f and NSE concentrations, and improve early postoperative cognitive function and cerebral protection.
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Table 1 Demographic characteristics between patients in the two groups

BTk 14 40 (18 X ME PIE
F (R 487 £ 12.0 495+ 11.4 0.340 - 0.734
PR (/%) 21/29 19/28 - 0.025 0.875
ENDIEi=E 4 23.48 + 3.86 22.79 £ 4.14 0.843 - 0.401
S5 55 (%) 592+ 54 587 +52 0.539 - 0.591
WA S (481 5 4 - - 1.000*
P L (1) 10 9 - 0.011 0916
BEIRIE (1)) 3 0 - - 0.243*
i 85 Bl (f61]) 15 17 - 0.417 0518
JeE O (1)) 3 1 - - 0.618*
F= B K BH KT ] (min ) 73.8+22.6 70.3 + 25.0 0.734 - 0.465
PRAMEFFA] (min) 106.3 + 27.0 100.6 + 30.2 0.985 - 0.327
FARAFE] (min) 195.0 + 35.2 188.3 + 40.0 0.877 - 0.383
ARJe A E (h) 14.90 + 9.46 15.96 + 9.72 0.547 - 0.586
AJG A BERTE] (h) 10.68 + 2.24 11.36 + 2.57 1.395 - 0.166

TE: o SRR AR A 5

x2 FWHBEARFERIESME S-1008 F1 NSE REZTL
Table 2 The changes of S-1003 and NSE concentration in the CO, insufflation group and the control group at different

time points
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NSE(pg/L) 14 3.44 = 0.60 7.52 + 1.24* 11.58 + 1.49°* 14.86 = 1.71+# 5.01 +0.78""
4 3.39 + 0.69 8.01 = 1.40° 12.30 + 1.82° 15.89 = 2.07° 532+ 0.72°
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Table 3 Comparison of MMSE scores between patients in

the two groups (X +5)
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Figure 1 The tube in CO, insufflation system
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