DOI:10.13471/j.cnki.j.sun.yat-sen.univ(med.sci).2005.0087

26 5 ( ) Vol.26  No5
2005 9 JOURNAL OF SUN YAT-SEN UNIVERSITY(MEDICAL SCIENCES) Sep. 2005
1 2 1 1 1 1
( 1. , 510120; 2. , 510060 )
(AHHD) (CH)
20 , 25 min 60 g/L
( 200/0.5, HES) 15 mL/kg + ,
(MAP) (60£5) mmHg (HR) (BP) (CVP)
(CO) ( , To) (AHHD | Ty 60 min
(TL) 30 min(T;) LA)
(DO, (VO,), (ERG,) 20 CH, AHHD ,
Hct Hb CWWCO T, T, T, T, (P<0.05
P <0.01), Tis Hct Hb (P<001) DO, T, (P
<005, T, (P<0.05 ERO, T, To (P <0.05) VO, LA
(P >0.05) , (P =0.001), Hct Hb
AHHD CH ,
:R681.5 A 1 1672-3554(2005) 05-0587-05
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Abstract: Objective  To observe the effects of acute hypervolemic hemodilution (AHHD) combined with
controlled hypotension (CH) on hemodynamics, oxygen transport and consumption, and the changes of lactic acid.
Methods ~ Twenty patients scheduled to receive spinal surgery were infused with 60 g/L HES (15 mL/kg) before
operation in 25 min after induction of anesthesia. Controlled hypotension was induced with nitroglycerin and esmolol
to maintain mean arterial pressure at 55-65 mmHg, which was stopped after the main surgery procedure done. HR,
BP, CVP and cardiac output (CO)(using non-invasive NCCOM-3) were continuously monitored throughout operation.
Arterial and central venous blood samples were taken for blood gas analysis and determination of lactic acid
concentration (LA) at four time points. Oxygen delivery (DO,), oxygen consumption (VO,), and oxygen extraction ratio
(ERO,) were calculated. Another 20 patients undergoing spinal surgery without AHHD were observed as control.
Results CVP and CO of the test group increased significantly after AHHD at T, ; (P < 0.05 or P < 0.01) but within
normal range. Hct and Hb decreased significantly after AHHD as compared to the value at T, in control group (P <
0.01). DO, were significantly higher at T, than at T, (P < 0.05), but were significantly lower at T, (P < 0.05). ERO, was
higher at T, (P < 0.05) than at T,. There was no significant change in VO,and LA (P >0.05).Compared with the
control group, the ratio of homologous packed RBC transfused was significantly lower (P =0.001).There were no
significant difference in Hct and Hb before and after operation between the two groups (P >0.05). No complications
resulted from CH or AHHD in any of the groups. Conclusion Our data suggest that AHHD of moderate degree can
be combined with CH to improve blood conservation in the patients receiving surgery.
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Table 1 Comparison of clinic data between the two groups (xs)
n Control Test F P
Age(yr) 20 37.1+11.98 38.7+13.95 0.151 0.699
Mass(kg) 20 54.8+8.34 55.1+8.56 0.017 0.896
Height( cm) 20 163.2+6.36 161.8+7.01 0.437 0.512
Operation time(min) 20 226.5+37.87 214.5429.15 1.261 0.269
Introoperative urine ( mL) 20 244.0+56.51 258.0+61.35 0.736 0.396
1.2 10 mL/
1.2.1 12 h (kg h)
30 min 2 mg/kg, 0.01 mg/kg 60 g/L HES 1 my/
0.1 mg/kg 1 2 mg/kg (kg h) , 20 mg ,
4 uglkg 0.8 mg/kg, Hb 759/L |/ Hct 25%
, , (Na* K" Ca™)
, (CVP)
1.2.5 Medex NCCOM3
1.2+0.2 MAC ( ) ( ) ;
40 min 0.15 mg/kg (HR) (CO) ( ,
Datex Ultima)
1.2.2 AHHD , (PeCO,) PCO, (4045)
25 min 60 g/L ( mmHg 1165S
200/0.5, HES, , )15 ml/kg, BP HR (CVP)
20% , (To) AHHD  (T) 60
CVP< 12 cmH,0O , min(T,, ) 30
: min(Ts) :
123 CH 0.1 gL i-STAT
+2 g/L (lactic acid, LA)
(75+10) min?, (MAP) (60+5) (oxygen delivery, DO,), (oxygen consumption;
mmHg, MAP 55 mmHg VO,), (oxygen extraction ratio, ERO,)
Ca0,=1.34xHbxSa0,+0.0031xPa0, ( CaO,:
1.2.4 , arterial oxygen content; Sa0,,
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, arterial oxygen saturation; Pa0O,, SPSS 11.0 FOR WINDOWS
, arterial partial pressure of oxygen) ¥ ,
CvO, =1.34xHbxSvO,+0.0031xPvO, (CvO,: ,
, venous oxygen content; SvO,: , +
, mixed venous oxygen saturation; PvO,: (x+s) 5 To T
, mixed venous oxygen pressure) , o =0.05
DO, =CI xCa0,x10 (CI: , cardiac
index) 2
VO, =CIx(Ca0,- CvO,)x10
ERO, =VO,/DO,x100 2.1 Het Hb
Hb  Hct AHHD ,CVvP CO (P <
0.01), ,
13 AHHD ,Hct Hb (P<0.01)( 2
2 Hct  Hb
Table 2 The changes of hemodynamics, Hct, and Hb at four points in the test group (x#s)
n To T T, Ty
HR(times/min) ¥ 20 90.2+10.7 91.3+8.1 77.7+6.8 87.3+10.2
MAP(mmHg) ? 20 84.7+6.1 83.35.7 66.2+6.3 83.4+7.4
CVP(cmH,0) ¥ 20 6.7+1.7 9.3+2.2 8.8+1.8 8.9+1.8
CO(L/min) * 20 4.9+0.3 5.9+0.3 5.2+0.4 5.3+0.5
Hct( %) ® 20 38.8+4.1 31.9+2.4 27.9+2.6 30.1+2.8
Hb (g/L) ® 20 131.1+11.8 102.6+9.5 94.8+11.6 98.9+14.7

HR: heart rate; MAP: mean artery pressure; CVP: central venous pressure; CO: cardiac output; Hct: hematocrit; Hb: hemoglobin. Ty: when arterial
and central venous catheter finished; T.: after acute hypervolemic hemodilution; T, 60 min after operation beginning; T,: 30 min after controlled
hypotension stop; T..; compared with Torepeated measures.1) HR: Ti- To, P = 0.379; T,- T,, P = 0.000; Ts- To, P = 0.065. 2)MAP: T;- Ty, P = 0.170; T,
To, P = 0.000; Ts-To, P = 0.287. 3)CVP: Ti- To, P = 0.000; T To, P = 0.000; Ts- To, P = 0.000. 4)CO: T;- T, P = 0.000; T,- T, P = 0.002; T5-To, P =
0.002. 5)Hct: Ti- T, P = 0.000; T~ T,, P = 0.000; T To, P = 0.000. 6)Hb: T- Ty, P = 0.000; T,- To, P = 0.000; T4 T,, P = 0.000

22 DO, VO, ERO, LA (P<0.05 VO, LA (P>
AHHD | DO, T, A P 0.05)( 3)
(P<0.05) ERO, T, To
3 DO, VO, ERO, LA
Table 3 The changes of DO,, VO,, ERO,, and LA at four points in the test group (xts)
n To T; T, Ts

DO, mL/(min m?) Y 20 579.0+50.4 598.5+39.1 537.0+48.7 569.4+48.6

VO, mL/(min m?) ? 20 92.8+17.9 95.5+17.3 90.8+15.0 94.8+18.6
ERO,(%) ? 20 16.2+3.6 16.1+3.4 17.243.9% 16.8+4.1
LA(mmol /L) @ 20 1.73+0.14 1.68+0.16 1.79+0.09 1.76+0.12

DO,: oxygen delivery; VO,: oxygen consumption; ERO,: oxygen extraction ratio; LA: lactic acid concentration. T,.; compared with T, repeated
measures: 1)DO,: Ti- To, P = 0.002; T~ To, P = 0.002; Tz~ To, P = 0.185. 2)VO,: Ti- Ty, P = 0.079; T,- T, P = 0.000; T To, P = 0.287. 3)ERO,: Ti- T, P
=0.379; T To, P = 0.332; Ts- Ty, P = 0.332. 4)LA: T- Ty, P = 0.170; T,- To, P = 0.090; T=- T, P = 0.407

23 (P =0.001) ( 4)
8 Hb 75 gL/ Hct (P < 0.001) T, Hct
25% ( 40.0%), Hb T, (P<0.01),
16 (V) 18 29 (P >0.05)( 5)

U(  90.0%), 63U 2.4
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Table 4 Comparison of the number of patients transfused with ,
homologous packed RBC between the two groups
Number of patients transfused Ratio of homologous
with homologous packed RBC blood transfused( %)
n Yes No , (CH)
Test 20 8 12 20 40 , ,
Control 20 18 2 20 90 CH (nitroglycerin)
¥=10.989, P =0.001 ’
5 Hct Hb
Table 5 Comparison of Hct and Hb between the two groups (xxs)

n Control Test F P
Blood loss(mL) 20 823.0+£273.65 490.5+162.24 21.848 0.000
Het(%) T, 20 37.7¢4.11 38.8+4.09 0.787 0.381
Ts 20 30.2+3.17V 30.1+2.75? 0.029 0.865
T Ts 7.5+4.3 8.845.9 0.029 0.427
Hb (g/L) T, 20 129.1+9.89 131.1+11.77 0.323 0.573
T, 20 96.6+13.10° 98.9+14.71% 0.275 0.603
ToTs 32.5+14.9 32.2421.8 0.004 0.952

A. Compared between the two groups using one- way ANOVA; B. T; compared with T, within each group using paired-sample t test: 1) t = 7.812,
P =0.000; 2) t = 6.650, P = 0.000, 3) t = 9.757, P = 0.000, 4) t = 6.586, P = 0.000
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