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Effects of acute hypervolemic hemodilution with different plasma substitates on hemodynamics and renal funtion
in surgical patients. LUO Xi-bao , LIU Zhi-gui, LIN Gao-xiang, et al . Department of Anesthesiology, the
Affiliated Hospital Guilin Medical University, Guilin 541001, China

[Abstract] Objective To observe the effects of acute hypervolemic hemodilution (AHH)with different plas-
ma substitutes on hemodynamics and renal funtion in neurosurgical patients. Methods Sixty ASA 1 ~ 11 pa-
tients undergoing elective neurosurgery were divided into 3 groups( n =20 each):6% hydroxyethyl starch group
(Voluvenl30/0.4) (group V), 5% Polygeline group(group P ) and Lactated Ringer’s solution group(group R).
After induction of anesthesia the patients were randomized to receive 20 mi-kg™! of either 6% Voluven, 5%
Polygeline or Lactated Ringer’s solution within 30 min. Blood samples were taken before (T;), immediately at
(T,) and 30 min after the end fluid infusion (T3) for determination of hematocrit(Het)~ hemoglobin( Hb) s urea
nitrogen(BUN) , Creatinine (Cr) and ;-mircroglobulin (8,-MG). And during the hemodilution the heart rate
(HR), mean arterial blood presure (MAP) and central vein pressure (CVP) were continuousely monitored.  Re-
sults Lactated Ringer’ s solution was significantly less efficient in expanding intravascular blood volume than the 2
plasma substitutes, but there no significant difference in blood volume expansion rate among group Vand P. In the
AHH process three group of patient MAP and HR maintain stable relatively , CVP increased significantly after
AHH compared with the baseline value before AHH in group VP ( P <0.01). There was no significant change
in MAP and HR in all three groups. There was no significant change in BUN , Cr and §;-MG. Conclusion
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Voluven and polygeline are comparable in expanding blood volume and are more efficent than Lactated Ringer’s
solution, hemodynamics is stable; Voluven and polygeline have no influence to the renal funtion and safety han-

dling in neurosurgical patients.
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&M E AR MBH R (acute hypervolemic hemodi-
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IR LA X P P M SR A RAE M Z S
FRAEEAUBABMBHBIE MRS X E
IHRERAE AL, B FE MG PR 20 FRER LK AR
1 #EHIAGE
1.1 —¥eR %4 2007 - 10~2008 — 07 KBz 60
PERELHENPDTFREE, FR 25~65 %,
ASA MR AT ~ 1 &, KR E >45 kg, LG KRR >
30%, Bt AR i M &7 500 ml 2A Eo A Bl
B ThEE R R IIEE R B BRI BENLA A=
H.PZEEBE(VEH, n =20), RARKA(P
H, n =20)FFEBHRA, n =20),

1.2 % HWAAZIE 30 min REAFHER 10
ml/kg UM ARZRRZRE, RKTITRES
FREE R B SR A E R MWK E, REESH
YIAKMEE 0.03 (mg-kg) ,3¥ KJE 3 pg/ke,
B 2 mg/kg FFTH FE4E 0. 5 mg/kg BBk REITS
BEE, RPEKEEVZERE, BEBHIER 10
ml/kg, FER AR 12 WK /min, REEERA 1.5% ~2%
FHRE, BKFEA 3~5 mg(kgh) WIHBZER IR
PR T # kR0 B AL o % R D W e B
E(CVP), V.P.R A4 H7ESE 30 min A 6%
BZEER (T 1300. 4, BELLAF) 5% R
PR (FERSE, RIVEREYRHAERAA) X
V-4 (FLERARAE FR¥) 20 ml/kg[ P& % = (AHH
B Het— AHH J§ Het)/ AHH Bf Het]o 28 F &4
RABOAHRN(T) AHRAROARRETR
B EVZI(T,) MR A B MBS 30 min(T;)R
ki 1 ml, [ -SAT IS5 374X 3z BP U %8 41 48 Hfa
FEB(Het) 141 % (5 (Hb) , 3 F AHH B (T, ) JAHH
SERERZ (T,). AHH S5 30 min(Ts) &8 Bl SRR
ek A 30 FR 3 & (BUN)  JULET (Cr) Fil B, — S0
EH(B-MG)ZE& B 8 & A9 25 k. HP Bed Lk
iEROE (HR) . V235 Bk & (MAP) B .0 # B
(CVP), i AER EWEF RET R0

1.3 Giit#AE HERFRUSR+IEE(x =
s )3, KA SPSS 10.0 Gt M- 1T4e# 4t

WA E LR RALHR T E00, AN R A
NERFEM . HERHEERA R TR, P
<0.05 HEREBEGITFB o
2 &R
2.1 ZHERENMIL. R . KERERLET
Bt R (P >0.05), BFE 1.

£1 ZHBHF-BERLE(n=20,2¢5)

m B V4 P4 R4
HRIL(B /%) 13/7 12/8 14/6
£ % (cm) 166.3+4.9 165.7%6.5 166.8+6.2
E (ke) 63.2+7.5 64.2%8.4 65.2+4.6
Ef(S) 38.3+9.5  40.1%8.6 39.3+7.8

2.2 [RIM¥ R BERT LL A, 41 40 A B B (Het) MM 4T
1 (Hb) = 41 7E i 307 78 50 R B 2] 0 i 3075 1 58
UG 30 min B, EEZREGZTHFENX(P <
0.05), B4 B L RLLEHFEL(P >0.05),
M RABRENT FEETFHMAMNEA(P <0.05),V
S P HRY EEEGHHFR L. &2,

%2 Eﬁﬁfﬁni{ﬁ&%@ Hb.Het 3" 2 %

B(n=2,z%s
me 4% Ty Ty Ty
Hee V#  37.6%3.4  30.7+3.8°  30.8%3.8"
(%) peg  37.2#3.5 ~30.5£3.6"  30.6%2.2"

31.5+3.7*
112.9+13.8*
113.1+0.3*
115.7+13.7"
24+84
23+74
10+5

REA  38.0%5.1 31.1%4.5°
H V4 133.4%13.6 107.9%12.9"
(81) peg 132.5413.6 106.6+13.2°

REA  132.5%13.2 116.4+12.9°
FaE v4a 24 +6*
(%) peg 24154

R4 1645

.15 AHH A l4%, * P <0.05; 5 RAILE, P <0.05
2.3 =##8¥% AHH B HR.MAP.CVP R X%
HE¥EX, S4HBEMAPEREGIHEEN. 5
AHH B 2, =4 B % MAP 7 AHH 7 BB Z) /0
AHH /5 30 min 3# &, HEFELEIHEBIX(P >
0.05), =418 ¥ HR 7 AHH iRZ RIS ITHER
X( P >0.05);{8 V.P 4 58:#% CVP #E AHH 5E /% BP
ZI.AHH J5 30 min AR (P <0.01),HV.P4
CVPHEHL RAHE, ERELIT%EX
(P <0.01). 8% 3.
2.4 =4 BUN.Cr7E& BB S ARIMA R LEER
WIS B X (P >0.05)0 B-MGZEAR B E4
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AP LB TAETF B ( P >0.05), B3 4,
%3 ZHB#HRMAP.CVPHEM(n =20,z +5)

MmE A Ty T, Ts
HR V& 813110 72.6:13.1 82.2+14.2
(K/min) peg g3 0413.6  80.6+12.3 82.6+11.9
RA 81.3+11.9 78.1%9.5 88.6+13.9
MAP V& 7611 8449 84+13
(mmHg) pog 74410 83+8 85+ 11
RE 72+l 77414 849
CVP VA 81419 15.143.6°*44 14.313.4**44
(mH0) pyg  821+1.0 16.8+3.3°*A% 14.9+3.8" A4

R#A 8.1*2.5 11.4£2.7

¥ 5 AHH AT 88, * * P <0.01;5 R4 L8, **P <0.01
%4 ZHBHEBUNCrB-MGHWAN(n =20,z %)

]ﬁ E %ﬁ%‘] Tl Tz T;

9.5%+3.4

N V4 5.6+1.4 5.8+1.9 6.2+1.2

(mmol/L) PA 5.5+1.3 5.6+1.7 5.5t1.4

R4 5.5+1.4 5.8+1.9 6.2+1.8

Cr V#  65.4%13.7 61.3*x17.2 60.9%14.3

(jamol/L) PH  63.4%18.1 61.7+14.7 61.4%13.7

RA 61.4+18.7 63.4%18.2 61.9%14.7

- MG V4  0.12+2.51 0.11#3.39  0.12%3.35

P4 0.12+1.89 0.11+6.64 0.12+2.58

(mg/L) pen  0.133.37 0.13:1.43 0.12%1.33
3 tig

3.1 BATHEZARFREFAGR. 0L, Bit
mBEHFEPHHEFREBEEEBTAEE. SURF
B il R R R — AR o, EL A A A Y R
W%  ERBRSRRERTOERMN 20% ~
30% K RRER, FOERFRERTEMOAR,
MBEFHRD—EBE, FASE S AR RN LR
YEFEIRTR , 5K B FE e (0 o Y80 9 B , 7E [T ) 1
BT CHRR KRR D ATAB A MK E,
EER ARNGERFEORHBEN—FEL A
B 2T ML BRI B G PR B 285 (12,
3.2 BZEEH R URARIE i KR E AL
BASE, BB EATOBRHBRNERRT. £
PR =R iR R TY &, RN 20 ml/ke #)
6% B ZETEM (I 130/0.4) .5% R AHH J5
YA AR, T 20 ml/kg AOFH R RERH i A 2
BN 10% ZEA , MAME S 2/3 31 Bl A 4LAE
BY, HA 1/3 W@ 7E 0% P RAZERF 20 ~ 40 min®) s 7
PR AR RIFAIBETE T, SR MR B8 %
e , AT 35 B it [B] A 8 34 R e BN o

3.3 Z4BEEZUBEARMBERFEFE 30 min
AEA 20 ml/kg B4R if 3% X -4, X MAP,HR
THH B R, R4 52 S5 BRI 30 min ) CVP
B, ELERA CVP 59 ARMHE, RPE

ODHERAS KL, ZURAKHMBREBRALER
WEYY AR AN I W 3h 7 MR E M, T AR
FaRABAD, HAELETHA 20 m/kg B4
BARITARRARNBRHBRZETFHY,
3.4 AU EB,EHE 20 ml/kg K 6% R ZERE
BT 130/0.4) .BX 5% B IR ARG IR E & A LA
B SARBIAE G, AR AR Xt R4,
BEABES  AMRERER, Z4BE K -MG
EENEEHEERGE, Z4RaRFHBER,
Bohh B st th R B A 'F I Thek, Xl BB 55
AHH J5'% B 5 i 3t B 3 fn , B2 BB 8 R B T P,
B /NG TR o> , PR BN , KB PR MR
RERETE/MAREREAMTERRERHY
YR, AT AR T BB T EEmE e
RIFIS, Bob, BB AT 2 S8R, IR
5% 2585 R i B B A, FERIEA BRI M
BARTRT , Iy R 38 BE R A%, R T SR 38,
SHERARE B EELARREER, B AN E
BTGRP A T etk s ShaE s mmal™

wrR, AN ERER 6% B LEER
(I 130/0.4).5% R HR KA A FHBHBF
REZRMAHB AR MBI, 20 ml/ke BER
HAREMY AR MM B h W RER, 7 &
HOSAR T S, X PO BE T BN R
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