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Effect of Remifentanil on Cognitive Function and Cerebral Oxygen
Metabolism in Patients with Intracranial Aneurysm Clipping

after Acute Hypervolemic Hemodilution
LIU Hong, LI Wei-dong, YANG Fan, XU Bin-bing, JJANG Peng-fei*
(Department of Anesthesiology, Suining Central Hospital, Suining, Sichuan, 629000, China)

ABSTRACT Objective: To investigate the effect of remifentanil on the cognitive function and cerebral oxygen metabolism in pa-
tients with intracranial aneurysms after acute hypervolemic hemodilution (AHH). Methods: A total of 92 patients, who underwent in-
tracranial aneurysm clipping in Suining Central Hospital from May 2015 to December 2016, were selected and were randomly divided
into study group (n=46) and control group (n=46). The study group was treated with remifentanil, and the control group was treated with
nitroglycerin. Mean arterial pressure (MAP) and heart rate (HR) of the patients in the two groups before AHH (T0), after AHH (T1), be-
fore lowering blood pressure (T2), 30min after lowering blood pressure (T3), 5 min after aneurysm clipping (T4) were recorded. The arte-
rial and venous blood oxygen saturation (SAO,, Sjv0,), arterial oxygen partial pressure (PAO,), and arterial oxygen partial pressure (PjvO,)
were counted at T2-T4 time points. The arterial oxygen content (CAQ,), internal jugular vein oxygen content (CjvO,), arterial internal
jugular bulb oxygen deficit (Da-jvO,), arterial bulb lactate difference (VADL) and brain oxygen uptake rate (CERO,) were calculated.
The cognitive functions of two groups were evaluated by the Mini Mental State Scale (MMSE) before operation, 3 d and 7 d after opera-
tion. Results: Compared with the T2 time point, the MAP was decreased significantly in the two groups at T3 and T4 time points (P<0.
05). The HR in the control group was increased significantly, but the HR in the study group was decreased significantly (P<0.05). The
Sa0, of the two groups was 100%. At T3 and T4 time points, SjvO, and CjvO, in the study group were significantly higher than those at
T2 time point,which was higher than those in the control group, and the differences were statistically significant (P<0.05); the Da-jvO,
and CERO, were significantly lower than at T2 time point, which were lower than those in the control group,and the differences were sta-

tistically significant (P<0.05). There were no significant differences in the PaO,, CaO,, PjvO,, VADL between the two groups (P>0.05).
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There were no significant differences in MMSE scores between the two groups before operation, 3d and 7d after operation (P>0.05); the
MMSE scores of the two groups before operation and 7d after operation were higher than those of the two groups 3d after operation (P<0.
05). Conclusion: Remifentanil in the acute hypervolemic hemodilution with intracranial aneurysm clipping can effectively maintain the
stability of hemodynamics of patients, at the same time,the rate of cerebral oxygen metabolism can be effectively controlled. Compared

with nitroglycerin, remifentanil is superior in acute hypervolemic hemodilution, but there is no obvious improvement in cognitive func-

tion.
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Table 1 Comparison of basic data of two groups

H-H ASA Degree of education
Gender(male / )
Groups n Age(years)  Weight(Kg) Primary and junior High school
female) I 1 il
high school and above

Study group 46 18/28 4823+ 4.57 59.72% 6.78 27 19 29 17 31 15

Control group 46 21/25 4841+ 5.63 59.63+ 5.79 25 21 26 20 29 17
t/x? - 0.167 0.168 0.068 0.273 0.281 0.192
P - 0.683 0.867 0.946 0.618 0.594 0.662
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AT T2 mfa] &5, 76 T3 T4 B fa] &, Widl % MAP 24
PR TR (P<0.05); X M4 £ & HR 00, W ox 4 /b
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Table 2 Comparison of cardiovascular related indexes in patients(xt s)

Indexes Groups TO T2 T3 T4
Control group(n=46) 78.91% 9.65 81.53+ 8.79 80.81% 8.92 99.23+ 3.21¢ 98.32+ 9.34%
HR(mmHg)
Study group(n=46) 81.22+ 8.47 79.74% 9.85 79.53+ 9.43 63.45% 6.54&" 64.54= 8.45&"
Control group(n=46) 82.48% 9.43 84.62+ 9.74 85.85+ 9.48 63.63% 9.31¢ 63.72+ 9.67¢
MAP(mmHg)

Study group(n=46) 89.74% 8.54

89.71% 9.82 86.72+ 8.76 64.94+ 8.59% 63.61+ 8.78¢

Notes: Compared with the control group, “P<0.05;compared with T2 time point, “P<0.05.
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Table 3 Comparison of blood gas analysis indexes between two groups(xt s)

Indexes Groups T2 T3 T4
Control group(n=46) 517.41% 21.34 507.71% 26.57 511.41% 16.48
PaO,(mmHg)
Study group(n=46) 521.65% 22.56 496.83+ 24.48 508.72+ 19.59
Control group(n=46) 130.83+ 12.36 128.72+ 1537 126.85+ 11.49
CaO,(mmHg)
Study group(n=46) 130.52+ 13.53 129.42+ 14.48 127.64+ 12.32
Control group(n=46) 37.57+ 1147 41.86x 13.47 39.43+ 1147
PjvO,(mmHg)
Study group(n=46) 38.71+ 12.83 39.62+ 14.83 40.81% 11.59
Control group(n=46) 67.43+ 12.42 68.31% 11.56 69.46+ 11.43
SivO(%)
Study group(n=46) 68.82+ 13.34 84.73% 12.47¢ 83.81+ 12.36%
Control group(n=46) 87.32+ 11.32 87.72+ 8.48 86.44% 11.36
CjvO,(ml/L)
Study group(n=46) 88.61% 12.44 108.41+ 9.46% 106.43+ 10.48%
Control group(n=46) 0.16x 0.12 0.14+ 0.13 0.181% 0.11
VADL(mmol/L)
Study group(n=46) 0.16x 0.13 0.14+ 0.11 0.16x 0.12
Control group(n=46) 41.53+ 12.42 40.56% 11.57 39.42+ 11.29
Da-jvO,(ml/L)
Study group(n=46) 42.74% 13.57 21.73% 12.68% 21.84+% 12.48%
Control group(n=46) 32.41% 8.47 32.22+ 7.14 31.62+ 9.58
CERO,(%)
Study group(n=46) 33.62+ 9.83 17.81+ 8.34% 18.43+ 8.87%

Notes: Compared with the control group “P<0.05; compared with T2 time point, “P<0.05.
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2.3 WASEE MMSE 4 bk
TEARF ARG 3d AJG 7 d P B H A MMSE W858

A2 5 (P>0.05), RET AR 7 d PR Y MMSE 251
F ARG 3 d ) MMSE 373 (P<0.05), 41~ 4 4 Fis.

& 4 FEBE MMSE {5 LLB(xt 5,4))
Table 4 Comparison of MMSE scores between two groups(xt s, scores)

Groups Preoperative Postoperative 3 d Postoperative 7 d
Control group(n=46) 26.40+ 2.31% 23.64+ 2.24 25.87+ 2.26"
Study group(n=46) 26.03+ 2.28* 23.83% 2.29 25.93% 2.30°

t 0.773 0.402 0.450
P 0.441 0.688 0.899

Note: Compared with postoperative 3 d, “P<0.05.
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