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Influences of acute hypervolemic hemodilution on serum levels of S-100f protein, NSE and POCD in elderly patients
with spinal surgery XU Pei,YANG Jin,LIU Zhen ,QI Wei,and QI Fan. Department of Bone Surgery ,the Second Hospital of
Bazhou City ,Bazhou 065700, Hebei,China

ABSTRACT Objective:To explore the influences of acute hypervolemic hemodilution(AHH) on serum levels of S—-1008
protein, neuron specific enolase (NSE) and postoperative cognitive dysfunction POCD in elderly patients with spinal surgery.
Methods: A total of 80 cases elderly patients requiring elective spinal operation were divided into AHH group and C group ac-

cording to random digits table ,40 cases in each group,with ASA grade I —II . The patients in AHH group were infused 6% hy-

droxyethyl starch 130/0.4 at a rate of 20 ml/min after anesthesia induction, and blood volume increased by about 20% , the pa-

tients in C group were not received AHH , anesthesia and surgical methods were the same as those in AHH group. Intraopera-

tive blood volume,allogeneic blood transfusion and urine volume were recorded. Mean arterial pressure (MAP), heart rate
(HR),central venous pressure (CVP) at preoperative 1 d, 1 h after the start of surgery,end of operation, 12 h after surgery
were observed. Arterial blood oxygen content (Ca0,) ,venous blood oxygen content (Cjv0,) ,arteriovenous oxygen content dif-

ference (Da-jv0,) ,and cerebral oxygen uptake (CERO,) were measured at 1 d before surgery, 15 min after surgery,45 min af-

ter surgery ,end of surgery. Mini-mental state examination (MMSE) score and serum levels of S-1008 protein, NSE were mea-

sured at 1 d before surgery,1,3,7 d after surgery. POCD rates of two groups were recorded. Results: Intraoperative blood loss

and allogeneic blood transfusion in AHH group was significantly lower than those in C group (P<0.05),and the urine volume
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was significantly higher than that in C group (P<0.05). Compared with preoperative 1 day, MAP was decreased and CVP was
increased at end of surgery in AHH group, compared with C group at the same time ,MAP was lower and CVP was higher in
AHH group, but both were in normal range. Compared with preoperative 1 day and C group,the levels of Da-jvO, and CERO,
in AHH group was decreased at 15,45 min after the start of the operation and end of surgery (P<0.05). Compared with preop-
erative 1 day , MMSE scores of two groups at 1 day after surgery was decreased (P<0.05) ,the levels of S-1003 protein and NSE
were increased (P<0.05),and restored at 3,7 days after surgery. There was statistical difference in MMSE scores, the levels of
S—100 protein,NSE at 1 day after surgery between two groups (P<0.05). There was no statistical difference in POCD rate be-
tween two groups (P>0.05). Conclusion: AHH can significantly reduce intraoperative blood loss and blood transfusion in el-

derly patients with spinal surgery,and decrease the levels of S=1008 protein and NSE, does not increase the risk of the occur-

rence of POCD.
KEYWORDS Acute hypervolemic hemodilution ;
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1 RAZFBEREHEPFARE-—RBALER

Tab.1 Comparison of general data of elderly patients requiring elective spinal operation between two groups

15 % A BMI TES (1)) ASA J3 4% (1)) FARM 1] ML i 57 1 IfL A PR
(x+s,%)  (x+s,kg/m?) Ll 4 I %% 1 9% (x+s ,min) (x+s,ml) (x+s,ml) (x+s,ml)
AHH 4 40 65.6+4.9 24.9+4.0 13 27 28 12 219.6+£61.5 546.8+454  239.5+30.7  593.4+45.9
C 4l 40 64.9+5.1 25.6+3.8 14 26 29 11 213.8+54.9 783.7£50.3  564.3+53.9 = 341.0+£27.6
96 1 1=0.273 1=0.219 x’=0.063 x’=0.062 t=1.021 t=5.129 1=8.306 1=0.408
PA{a 0.711 0.569 0.654 0.681 0.397 0.002 0.000 0.003

R2 RAZEENESHERFABRERRNAMRI A ZHEREL (v5)
Tab.2 Changes of perioperative hemodynamic parameters of the two groups in elderly patients requiring elective spinal

operation (x+s )

MAP (mmHg) HR (¥ /min) CVP(emH,0)
i i ARHf 1 d T;(T:ﬁ ARE S ARG 12h ARHLd ;;t?h ARE ARG 12h ARHF1d !(Z]:?‘h RE ARJG 12h
AHH#4 40 86.7+8.3 86.9+8.6 75.6+4.1* 84.9+8.1 82.0+9.0 81.2+9.6 81.3+9.8 82.1+9.7 5.6+0.9 6.9+0.6" 58+0.8 5.5+0.9
c4 40 87.9+7.7 86.5+84 86.2+9.1 85.4+8.6 83.3+7.8 82.3+8.3 83.6£9.0 83.9+9.6 55+0.6 5.6+0.6 54+09 5.6+0.8
L1y 0.173 0.156 3.615 0.167 0.194 0.153 1.541 1.109 0.138 4.693 1.067 0.129
Py 0.830 0.903 0.033 0.849 0.798 0.803 0.145 0.208 0.810 0.007 0.405 0.837

SRR 1d % ,%=3.901,P=0.027; "=4.805,P=0.006
Note ;: Compared with preoperative at 1 day,*%=3.901,P=0.027 ; "1=4.805, P=0.006

R3 RAZFBEREHEPRFARERSAEIERH TN (x25)

Tab.3 Changes of cerebral oxygen metabolism indexes in the two groups of elderly patients requiring elective spinal operation

(xxs)
N Ca0,(ml/L) CjvO,(ml/L)
21 3] b — - : : . - .- - : - : -
ARAf1d  FARIFEE 15min FARIFIG G 45 min AR RET1d FARIFHGE 1Smin FARIFIHE 45min R
AHH 41 40 149+19 146+19 14418 143+19 95+6 96+8 9749 96+6
C4l 40 148+18 145+16 143+16 14315 94+6 95+7 96+8 97+8
t{H 0.132 0.150 0.135 0.107 0.164 0.159 0.129 0.131
P1{H 0.871 0.869 0.870 0913 0.841 0.901 0.879 0.878
) Da-jvO,(ml/L) CERO,(%)
ikl o — - . - : - - - . - .
Rur1d  FRIFMHE 15min FARIFHGE 45min RE RET1d FARIFHE 15min FARIFLHE 45min RE
AHH 241 40 5849 37+6" 32+5" 35+4° 39+5 28+5¢ 26+4° 286!
C4l 40 59+9 49+8 46+6 46+5 40+6 34+6 32+6 33+5
t{H 0.193 5.060 5.193 4981 0.261 4.039 4.361 3.904
P1{a 0.809 0.021 0.020 0.026 0.736 0.031 0.029 0.032

5 ARRT L #E,4=5.046, P=0.006;"=5.301,P=0.005 ;1=5.139, P=0.004 ;%41=3.643 , P=0.023 ;1=3.708 , P=0.022 ;1=3.641 , P=0.023
Note ;: Compared with preoperative data,=5.046,P=0.006;"%=5.301,P=0.005;%=5.139,P=0.004 ;%+=3.643,P=0.023;=3.708 ,P=0.022;'1=3.641, P=
0.023
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HAZEBREHEPFREELEE R MMSE ¥4 .S-1008 & 871 NSE 7K F Lb 5 (x+s)

Tab.4 Comparison of MMSE scores,S—100f3 proteins and NSE levels at different time points between two groups in elderly

patients requiring elective spinal operation(x+s)

MMSE $¥43 (43)

S-1008 % F1 (pg/L)

NSE(pg /L)

205 1515
Afi1d ARJF1d AF3d KF7d Riild RE1d RE3d RFTd ARii1d RJF1d KF3d KJF7d
278+ 263+ 269+ 273+ 050+  0.89+ 059+  053x 94+ 125+ 108+ 103
AHH#4 40
1.6 1.8 1.7 1.9 0.18 023 017 0.18 1.5 19' 1.7° 1.6
cul 273+ 225+ 262+ 270+ 049+ 105 061+  054x 92+ 163+ 112+ 110+
i 1.9 1.9 1.9 1.8 0.17 0375 020" 0.19 1.7 2 2.1 2.0
¢l 0356  3.198  0.160  0.121 0107 3635 0123 0097 0496  3.093 1035 0509
P 0779 0040 0873 0940 0958 0039 0949 0981 0614 0041 0136  0.564

e SARAT L d Hd,%=3.064,P=0.041;"=7.031,P=0.001;%=3.021,P=0.044;"=4.198 , P=0.036 ;1=3.216 , P=0.035;'1=3.901, P=0.033 ;%=8.983 , P=

0.000;"%4=5.936,P=0.016;1=4.905, P=0.030;%1=3.028 , P=0.045

Note : Compared with preoperative at 1 day,=3.064,P=0.041;"=7.031,P=0.001;%=3.021,P=0.044;%=4.198 , P=0.036 ;°t=3.216,, P=0.035;+=3.901 , P=
0.033;%=8.983,P=0.000;"=5.936,P=0.016;1=4.905 , P=0.030;1=3.028 , P=0.045
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