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ABSTRACT Objective: To explore the effect of goal-directed fluid management strategy on blood lactate level, hemodynamics and
cognitive function in patients undergoing brain tumor resection. Methods: 110 patients who underwent brain tumor resection in The Sec-
ond Affiliated Hospital of Shandong First Medical University from January 2016 to October 2019 were selected, they were randomly
divided into two groups: study group and control group, 55 patients in each group. The patients in the study group received the goal-di-
rected fluid management, while the patients in the control group received the routine infusion management. The amount of crystal fluid,
colloid fluid, total amount of infusion, blood loss and urine volume of the two groups were observed. Arterial lactate (aLac), venous lac-
tate (vLac), arteriovenous lactate difference (4 Lac), brain lactate production rate (Lac PR) and hemodynamic level were observed before
anesthesia induction (T0), at the time of endotracheal intubation (T1), at the time of dural incision (T2) and at the end of operation (T3).
The results of MMSE were compared between the two groups before operation, one day after operation, three days after operation and
seven days after operation. Results: The dosage of colloid solution, total amount of infusion and urine volume in the study group were
significantly higher than those in the control group (P<0.05). The aLac, vLac, o Lac, Lac PR in T1, T2 and T3 time points of the study
group were significantly lower than those in the control group(P< 0.05). The cardiac index(CI), mean arterial pressure(MAP) and arterial
oxygen content(Ca0,) of the T3 time point study group were significantly higher than those of the control group, and MMSE score of the
study group was significantly higher than that of the control group 1d, 3d and 7d after surgery(P<0.05). Conclusion: Target directed fluid
management can reduce the blood lactate level, improve the hemodynamics, and reduce the influence of surgery and anesthesia on the
cognitive function of patients.
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Table 1 Comparison of crystal fluid dosage, colloidal fluid dosage, total infusion volume, blood loss and urine volume 24 h after surgery between the two

groups (xx s, mL)

Groups . Crystal fluid dosage Colloidal fluid Total infusion Blood loss(mL) Urine volume(mL)
(mL) dosage(mL) volume(mL)
Study group 55 1098.25+ 223.45 149291+ 32459  2591.16% 485.35 314.23+ 21.43 594.84+ 50.94
Control group 55 992.32+ 188.82 1238.63+ 322.84  2230.95% 418.67 311.54+ 23.47 337.43% 41.22
t 1.164 4.119 4.168 0.628 29.132
P 0.247 0.000 0.000 0.532 0.000
R 2 WARERE & aLac,vLac,s Lac & Lac PR L% (xx s)
Table 2 Comparison of alac, vLac, o Lac and Lac PR at different time points between the two groups (x* s)

Groups Time aLac(mmol/L) vLac(mmol/L) A Lac(mmol/L) Lac PR(%)

TO 1.03+ 0.37 1.13+ 0.40 0.10+ 0.01 9.45+ 3.38

Control group T1 1.45+ 0.50" 1.59+ 0.52 0.12+ 0.02 8.04+ 2.01

(n=55) T2 1.95+ 0.81 2.09+ 0.78' 0.13+ 0.01 7.23+ 2.78

T3 2.28+ 0.90! 2.36x 0.89' 0.10+ 0.01 442+ 1.07"

TO 1.02+ 0.36 1.14+ 045 0.11% 0.01 9.71% 3.22

Study group T1 1.19+ 0.43* 1.32+ 0.56" 0.07+ 0.01* 6.21% 2.03*

(n=55) T2 1.33+ 0.52* 1.38+ 0.59* 0.06 0.01* 442+ 1.14*

T3 1.71% 0.79" 1.73% 0.79* 0.02+ 0.01* 1.17+ 0.43"

Overall analysis HF coefficient 0.8500 0.9085 0.4967 0.6518

Comparison between groups F, P 36.132,0.000 40.371, 0.000 1,943.001, 0.000 63.321, 0.000
Intra group comparison F, P 51.260, 0.000 40.571, 0.000 309.697, 0.000 196.277, 0.000
Interaction F, P 5.939, 0.003 7.472,0.001 306.131, 0.000 23.012, 0.000

Note: the significance marker t was the comparison with the first time point in the group P<a!', o' was the Bonferroni corrected test level =0.05/3=0.017;

compared with control group, *P<<0.05.

& 3 WA EIRT 8] R M 30 S 28R L8R (Xt )

Table 3 Comparison of hemodynamic indexes between the two groups at different time points (x% s)

Groups Time HR( beats/min ) CI(L/min-m?) MAP(mmHg) CaO,(mL/L)
TO 86.86%+ 11.93 2.61+ 0.23 66.29+ 9.00 179.15% 16.33
Control group Tl 63.65 8.65 2.29+ 0.25 59.06 10.00 155.26 20.14'
(n=55) T2 61.60+ 9.22¢ 2.95%+ 0.26 66.41+ 8.81 139.57+ 14.50"
T3 66.04+ 8.18t 3.05+ 0.42' 74.02+ 10.49' 145.71%+ 17.31"
TO 88.16% 13.56 2.60+ 0.22 66.62+ 8.55 175.16% 18.01
Study group Tl 66.33% 9.29' 2.28+ 0.25 60.53+ 6.74t 157.10% 19.70!
(n=55) T2 63.41% 8.44' 2.98+ 0.27 69.30+ 9.27 141.38+ 16.42
T3 64.21+ 8.96 3.50%+ 0.51* 78.23+ 11.39* 154.43+ 16.26"
Overall analysis HF coefficient 0.9195 0.7244 0.9795 0.9798
Comparison between groups F, P 1.486, 0.225 13.821, 0.000 5.755,0.018 1.566,0.214
Intra group comparison F, P 140.170, 0.000 208.743, 0.000 57.817,0.000 87.787, 0.000
Interaction F, P 0.984,0.375 14.250, 0.000 0.919, 0.400 2.459,0.087

Note: Same as table 2.
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Table 4 Comparison of MMSE scores between the two groups before surgery, 1 d after surgery, 3 d after surgery and 7 d after surgery(xt s, score)

Groups Time MMSE score

Before surgery 2798+ 1.51

Control group 1 d after surgery 22.58% 1.55
(n=55) 3 d after surgery 2291+ 145

7 d after surgery 24.58+ 1.78'

Before surgery 27.93+ 1.55

Study group 1 d after surgery 2527+ 1.67*
(n=55) 3 d after surgery 26.38+ 1.60"

7 d after surgery 27.16% 1.83*

Opverall analysis HF coefficient 0.9598

Comparison between groups F, P 159.444, 0.000
Intra group comparison F, P 70.835, 0.000
Interaction F, P 20.784, 0.000

Note: Same as table 2.
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