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arterial pressure, MAP) &A% ,C 46 CVP F&AIK, W Ty, B WIZH F0 8RB IR (Centrol venous pressure, CVP) T (P<0.05); 5 C 4
WAL, Tys i H 4 CVP 75 (P<0.05), T, I H 4005 Na* MREE K SR 8B e B 148 T, Bt 25 (P<0.05), HE T C 4H(P<0.05),
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The effect of hypertonic sodium chloride Hydroxylethyl Starch 40 on volume
expansion, electrolytes and acid—-base balance in patients undergoing

intracranial aneurysm surgery
HE Kai~-hua,et al
(Department of Anesthesiology , the First Affiliated Hospital, Chongqing Medical University)
[ Abstract] Objective: To investigate the effect of hypertonic sodium chloride hydroxylethyl starch 40 (HH40) infused intravenously for
volume expansion before controlled hypotension on electrolytes and acid—base balance in intracranial aneurysm surgery. Methods: Forty
ASA T or II patients aged 22~67 years, weighing 46~72 kg ,scheduled for intracranial aneurysm surgery were randomly allocated to one
of two groups: HH40 group (n=20) and control group (n=20). Anesthesia was induced with midazolam 0.1~0.15 mg/kg, fentanyl 4 ~
5 p. g'kg and vecuronium 0.1~0.2 mg/kg. The patients were mechanically ventilated after tracheal intubation and PetCO, were maintained
25~30 mmHg by modulating Vi and RR. Anesthesia was maintained by propofol and remifentanil pumped intravenously and inhalation of
isoflurane 0.5 ~ 2 vol% .Before segregaton of the aneurysm, nitroprusside sodium was pumped with 0.3~0.8 w g/kg/min intravenously to
induce hypotension. The left femoral artery was cannulated to collect arterial blood gases and measure mean arterial pressure (MAP). A
ceniral venous catheter was placed via right internal jugular vein to measure central venous pressure (CVP)and collect venous blood
samples. During the first 30 minutes after meninx fibrosa incision, HH40 group was infused with HH40 250 ml whereas the control group

with isotonic hydroxylethyl starch 500 ml. Normal saline solution was used in both groups in the other time of the surgery. HR, MAP,

CVP, arterial blood gases, electrolytes, blood sugar and

&R FTA#(1965- ), 5, 8 2B, hemorheology were measured before surgical incision(T,), before
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meninx fibrosa incision (T, ), 30 minutes after meninx fibrosa incision(T,), at the beginning of controlled hypotention(T;), just after the
clipping of the aneurysm(T,), at the end of the surgery(Ts), 1h after the surgery(T,), 2 h after the surgery(T,), Crystalloid osmolality was
calculated by the equation: OSM (mmol/L)=2 (Na* mmol/L, +K *mmol/L)+blood sugar (mmol/L)at each fime point as mentioned above.
Blood loss, infused solution volume and urinary volume were measured at the end of the surgery. The patients were followed—up for one
week after the operation to observe the neurological complication. Results: Each group excluded one patient for the rupture of the
aneurysm and use of mannitol. Compared with Ty, MAP in both groups and CVP in the control group were decreased at T,, while CVP in
both groups were increased significantly during Ts.,.. CVP in HH40 group was higher than that in the control group during Tss. Plasma
sodium concentration and cfystal osmolality in HH40 group were increased significantly in T, compared with T, and were higher thanthose
in control group. Blood sugar was increased during Ty, in both groups. Blood viscosity in both groups were decreased during Ty as
compared with Ty, and the data was lower in HH40 group than those in control group during T4 Conclusion: HH40 250 ml can be

safely used in intracranial aneurysm surgery for its benefits in volume expansion and organ perfusion by decreasing the blood viscosity

without disordering the electrolytes and acid-base balance.
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BT 2 A E R R ANtk E R B
WK . W B AR IR OF B AR R AR AR T 36 ~
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5 T, i L, T, BS540 MAP $I(IE, C 40 CVP R&AE, T
Ts, Bf BG4 CVP B85 (P<0.05); 5 C 4 I3, Ty B H 4
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(P<0.05), HE T C 4 (P<0.05), Ty BIFL GLU ¥9%5 T, B
B IE(P<0.05), 33,

5 T, B AH ., Top B H 4 3 FpEIARSRELEE, C 4H AT
YI7As ok B AR (P<0.05), T, IR H 4 h 078, C 5
YI72 FOR BE S R D) A8 SRR B RIS (P<0.05) s H A T
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F®1 2BARF—HIFRIEE n=19,x+ s)
45 FARBFIE] (min ) 1 £ (ml) HWWE (ml) ¥y & (ml) JRE (ml)
H#H 209 + 25 625+ 62 3380 + 151 277 %53 650 + 48"
c4d 223 +27 664 + 35 3359 + 160 290 + 67 580+ 72
5 C 4tk P <0.05
K2 2@ERDEARGERANTRINENEL 1=19,x+ s)
L7 2551 T, T, T, T, T, Ts Ts T,
H#H 752+157 805+183 734+196 805+12.2 59.8+73* 712x185 753£192 726+11.1
MAP(mmHg)
c4 72.5+11.7 794101 71.8+152 75.6x14.1 61.7+114* 753+182 716+164 678+128
H4 8.4+25 92+23 8415 11.2£2.2% 9109 11.6+27% 105:18  98x16°
CVP(mmHg)
CH 8.7+1.9 9.0=+12 82+1.0 89+18 65+1.7" 102+19* 102+09" 103+12¢
H# 82.6+9.1 85.5+77  798+73  762x114 922174 86755 83269 80138
HR(¥X/min)
CHl 792+136 81.7+112 800x75 81.8%124 892x153 856%83  828+91 847+116
5 CHLE "P<0.05, 5T, lbE *P<0.05
%3 2HARPRAEEMNABER.MS (n=19,x+ s)
EELN 25 To T, T, T, T, Ts T, T,
H#H 138.62+230 138.28 +3.17 142.17 + 3.50™ 139.45+4.71 137.85+445 141.19 £ 3.61 13795 £3.43 136.76 + 4.83
Na‘{mmol/L) CH#H 136.92 +4.51 13739+ 6.10 137.76 +4.82 138.64 £6.15 138.75+£5.50 13939357 139.57 £3.20 135.89 +3.58
H4H 3.63+0.31 3.72+£0.28 3.76 + 0.51 3.65+0.33 3.47+0.34 3.56 + 0.44 3.65+0.32 3.57+0.38
K (mmol/L) CH# 3.59+0.35 3.64 £0.22 3.61 +0.47 3.58+0.36 3.56 £0.36 348 +0.35 3.55+0.47 3.63 +0.51
HH 97.34 +3.17 97.82+2.77 08.36 +2.42 97.47 £ 2.60 97.16 £3.43 98.72+3.23 98.31 +3.20 97.70£2.45
CHmmol/L) C4H 98.15+£4.60 9820 +3.45 9793 +2.64 97.67 +2.12 97.60+3.27 97.80+3.15 98.04 +2.58 98.33+192
H#H 6.90 £2.53 7.35+£2.09 7.94 +2.63 8.46 + 3.08* 8.92 £ 2.80* 8.83+2.91* 8.08 +2.74* 8.15+3.11*
CLUmmol/L) CH 7.36 +2.80 771194 8.06 +3.03 847 +£2.12% 8.55 +2.53* 8.76 £ 3.12% 8.34 + 2.90* 827 £3.21%
H# 286.07 £ 6.6 288.71£7.59 29738 +11.10% 291.73+8.26 289.50+9.20 293.65+12.13 287.70x8.14 285.88 £9.30
OMimmolf) CH# 288.31 £10.02 290.41+11.70 289.90+8.43 290.20+9.30 291.70+11.21 290.58+12.80 289.71+10.35 283.62x6.08
PCO, H#H 37.21+£3.18 3540 +£3.05 3527 £2.20 34.50 £ 2.31 33.77 £2.50 36.28 +3.51 37.67 £ 2.81. 37.39+£233
(mmHg) CH 36.53£2.15 36.27 £ 1.08 35.59 £+4.50 3373+ 191 35.17+3.25 36.81 £3.55 38.32£4.07 38.14+£3.46
H 27.26 +3.70 2557212 26.56 £ 1.37 26.50 £ 2.20 2645 +2.71 2593 +1.64 2527 %093 2498 + 1.91
HEOs mmol/L) CH# 26.49 £2.92 26.77 £2.08 25.53 £2.50 25.81 £ 1.90 26.27 £2.05 2578 £2.72 2535+2.18 26.00 £2.07
H#H 743 £0.05 745+0.11 7.46 + 0.09 7.45 +0.10 7.42 +0.08 7.45+0.05 7.44 £ 0.08 745 +0.07
o CH 7.44 £ 0.06 7.44 +0.07 7.46 + 0.06 7.45 +0.08 7.44 +0.03 7.46 +0.07 7.45£0.04 7.45 +0.05

5 CHE "P<0.05, 5T, ki * P<0.05
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Lo 25 To T, T, T, T, Ts Te T,
H4 46+04 4.6+05 43+0.5 3.9+04% 3.8+£0.5% 4.0+0.4* 42+03* 4.3+04*
IR
CH#H 46+0.3 45+0.3 44+02 42 +0.3* 4.2 +0.5* 4.1+0.5% 4.2 +04% 42+15
H4#H 56+10 55+06 52+ 04* 5.0+ 0.4% 4.8 £ 0.4 5.2+0.6° 5.3+0.8* 54x1.1
AR LR
C4H 57x0.7 55+0.7 54 +0.3* 5.1 +£0.4% 52£0.3* 52+04% 52+09* 53+0.7*
H4# 11539 103x1.2 8.1+1.8% 72+£1.7" 7.1£0.6™ 84+19* 9.4 12.1% 9.7+ 1.9*
KU1 E
CH#H 112+£37 10018 9.5+2.3" 8.4+29* 90+ 1.3 9.1+0.74* 9.2 1.8* 9.3 +2.0"

5 A P<0.05, 5T, b# * P<0.05 * P <0.01
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AR EAR, BRI | & Na M 4E ([Na']>145
mmol/L) , {H 5 B fE A B 55 38 A B AR B, S A HHA0 W
250 ml J5 ML3% Na* & B 010 5% 15 o5 FR 0] S0 G 42 7, 7 O
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