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Blood glucose control in the perioperative stage of cardiac value replacement influences
levels of blood lactic acid

Qu Chuan-zheng!, Zhang Rui-ying?, Xiang Kai-fang?

Abstract

BACKGROUND: Hyperglycemia after cardiac-valve replacement can happen easily that is unfavorable on the prognosis.
However, the perioperative blood glucose has close relationship with the level of lactic acid in patients.

OBJECTIVE: To observe the changes of blood glucose and blood lactic acid levels in the patients with cardiac-valve
replacement, and to perform the correlation analysis.

METHODS: Sixty-three patients with cardiac-valve replacement were randomly divided into two groups. The control
group received traditional standard therapy, and the blood glucose concentration was maintained at 7.5-11.1 mmol/L.
The experimental group received intensive therapy by subcutaneous infusion or continuous insulin infusion, and the
blood glucose concentration was maintained at 3.6-7.5 mmol/L.

RESULTS AND CONCLUSION: The concentration of blood glucose during cardiopulmonary bypass and after valve
replacement in experimental group was lower than that in the control group (P < 0.05); with the time of the cardiac-valve
replacement increased, the blood lactic acid levels of two groups were significantly increased, and the hyperlactacidemia
could be seen, the incidence of complications in the experimental group was lower than that in the control group (P <
0.05). The blood glucose and blood lactic acid levels in two groups were gradually increased and returned to the normal
levels, the blood glucose and blood lactic acid levels were highest at 6 hours after replacement. The changes of blood
glucose level and blood lactic acid level were the same. One variant linear regression analysis showed the correlation
coefficient of blood glucose and lactic acid was 0.838 and P < 0.01 in one side, which proved that there was a linear
relationship between the two variables. Strict application of insulin is beneficial to the control intraoperative and
postoperative blood glucose and blood lactic acid levels of cardiac-valve replacement and can reduce the incidence of
complication after replacement. Perioperative blood glucose and blood lactic acid levels are positively correlated.
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Table 1 Comparison of baseline data of two groups

Experimental Control group

Item group (n=35) (n=28)

Age (xzs, yr) 49.81+10.95 48.92+11.85
Gender (male/female) 18/17 18/10

Body mass (x#s, kg) 61.72+9.22 63.42+11.02
EF (x#s, %) 59.28+8.15 56.21+10.13
Cardiothoracic ratio (x+s) 0.60+0.09 0.59+0.08
Preoperative blood glucose 4.67+0.83 4.81+0.88

(xs, mmol/L)
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Table 2 Comparison of the intraoperative and postoperative
general information between two groups

Experimental Control group

Item group (n=35) (n=28)

Operation time (its, h) 4.25+0.76 4.33+0.81
Time of cardiopulmonary bypass (xs, min) 102.84+36.12 106.15+33.65
Aortic cross-clamping time (x+s, min) 60.41+£32.65 61.95+26.38
Mechanical ventilation time (x&s, h) 14.25+4.55 15.15+5.21
Heart longitudinal drainage fluid (its, mL) 453.12+60.55* 543.25+70.53

Time that stay in ICU_()&S, h) 48.45+8.92° 54.26+9.51
Hospitalization time (xts, d) 14.83+4.05° 17.65+6.81
Number of complications after replacement 2/5.71% 6/21.4
(n/%)
®P < 0.05, vs. control group
2.4 FEH AR A B KT e ILKS.
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Table 3 Comparison of the blood glucose level at different time

points between two groups

(x+s, mmol/L)

ltem Control group Experimental
(n=28) group (n=35)
Before replacement 4.81+0.88 4.67+0.83
After induction of anesthesia 5.56+0.91° 5.31+0.95"
After aortic cross-clamping 5.88+1.23" 4.75+0.95%
After aortic declamping 6.71+1.52° 4.81+0.85%
Stop the cardiopulmonary bypass 8.12+1.42° 4.95+0.93%
End of replacement 8.57+2.05° 5.83+1.11%
1 h after ICU 9.85+1.73" 6.60+1.21*
6 h after ICU 10.11+3.01° 7.33+1.32%
12 h after ICU 9.87+2.75° 6.96+1.05%
24 h after ICU 9.23+1.73" 5.54+0.92°
48 h after ICU 5.08+2.25 4.80+0.88

group

3p < 0.05, vs. control group; °P < 0.05, vs. before replacement in the same
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Table 4 Comparison of lactic acid level at different time points
between two groups

(x+s, mmol/L)

ltem Experimental Control group
group (n=35) (n=28)

Before replacement 1.40+0.35 1.39+0.36
After induction of anesthesia 1.55+0.45 1.98+0.47°
After aortic cross-clamping 1.91+0.58° 2.21+0.52°
After aortic declamping 2.09+0.73% 3.35+0.88"
Stop the cardiopulmonary bypass 3.19+0.87%* 4.15+0.91°
End of replacement 4.27+1.02%° 4.36+1.11°
1 h after ICU 4,58+1.12% 5.12+1.28"
6 h after ICU 5.10+1.35% 6.22+1.40"
12 h after ICU 4.35+1.23% 5.31+1.16"
24 h after ICU 3.62+0.88" 3.65:0.77°
48 h after ICU 1.45+0.51 1.48+0.62

group

3p < 0.05, vs. control group; °P < 0.05, vs. before replacement in the same

2.6 dAEL mILERAAR Kb R S I LR AR AR
PR KA . 38 SPSS11.5%k M i) — Ju g M [l 1)
Sy HT IR 5 FLIR 1IAH ¢ R £ 0.838, HLfIIP < 0.01, it
B AR B ) HERAH G K R WKL, 2.

—&— Blood glucose in experimental group
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1: Before replacement; 2: After induction of anesthesia; 3: After
aortic cross-clamping; 4: After aortic declamping; 5:Stop the
cardiopulmonary bypass; 6: End of replacement; 7: 1 h after ICU; 8:
6 h after ICU; 9: 12 h after ICU; 10: 24 h after ICU; 11: 48 h after ICU

Figure 1 Changes of blood glucose and blood lactic acid
levels before, during and after cardiac-valve
replacement
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Figure 2 Correlation regression analysis graph of blood

glucose and blood lactic acid levels during and after
cardiac-valve replacement
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