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Abstract

BACKGROUND: Allogeneic transfusion and transfusion-induced complications in total joint replacement have aroused increasing
attention. Recently, the influence of acute normovolumic hemodilution (ANH) on hemodynamics and coagulation function has
been understood in animal experiments, which can reduce incidence of thrombosis.

OBJECTIVE: To evaluate the effect of ANH on circulatory function and homoiostasis of perioperative period in patients
undergoing total hip replacement.

METHODS: A total of 60 patients undergoing elective total hip replacement randomly divided into control and ANH groups, with 30
cases in each group, respectively injected with balanced solution and Voluven. The mean blood pressure (MBP), heart rate (HR)
and central venous pressure (CVP) were continuously monitored throughout the operation. The values of blood clotting, arterial
blood gas and blood routine were detected in two groups.

RESULTS AND CONCLUSION: Compared with control group, MAP was more stable in ANH group. The hemoglobin and
hematocrit were significantly greater in 6 and 24 hours postoperatively in ANH group compared with control group (P < 0.01). The
volume of allogeneic transfusion was lower in ANH group than the control group (P < 0.01). ANH is more effective and safer in
patients undergoing total hip replacement with stable hemodynamics and few effects on homoeostasis. Moreover, ANH can
reduce thrombosis.

Cao GM, Zhang XY, Yu JG. Thrombotic prevention of acute normovolumic hemodilution in patients undergoing total hip
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[http://www.crter.cn  http://en.zglckf.com]

EE:S

B AT BT RR h S AR URRTIL S ) P I RO DO 2 B NI o AR SIS g b T R S A A
P RRRE R I SRS Sy o BRI L) RETT I (KO SE0, T vel /b BRI A A e A AR

BB UGB S5 A ML RS A 50 1 e AR R MG B D A P PR SRR PR

ik F 60 Bl AT AT BN B BN R AL, XA AR 2SR 130/0.4 S BN E SR S M S AR MR R AL
% 30 9, St HRALE KA N TR . AR PRSP S Lo BRI ORI AR DS LB S RE . Bk
I RSB AR N =

ERE5ER: MBEFHBELRET, SUESRMRRRBAL Ik E L AP, B 6, 24 h M4 E A& &, ma ik
2 S I AR R AL T T R AL(P < 0.01); S Ayl it SV S A iR R 40N T4 TR AL(P < 0.01)0 3R FR 35K
130/0.4 FALHITE SR SRS R MR B R & A RO F B B HUE S, MRsh J#AaE, WIS, WA
1 1A% PR T B o

KR AR R LIEER 130/0.4 SRS BT B B i
doi:10.3969/].issn.1673-8225.2010.48.034

B, RO, TEBt. Sl E SR S S A MR s L M £ (). R TR A S IRR RS, 2010,
14(48):9074-9077. [http://www.crter.org http://cn.zglckf.com]

130/0. 45 AL TS B(F it 44 . 180 T-ANH
XMFEBN 1% ALV e D REAT I A2
SRR, PRI L HEENT 130/0.4 5 AL HATE
VBRSSO RE A A DG B L R TP )
I A< 2 o

i

0 3l

A8 ORI R b S A LA A L 5 | A
) I RIE T SR AR 52 3 AT EE A Aok
AZIE /M i A 7 PSR R o R
(acute normvolemic hemodilution, ANH)XJ IfiL 1
WA MLy RETT T R SEM, AT b FEAIG
AR PR R AR o B AT ANHECR A Ay o —
T R PR It o 38 Tk 0T 60151 4 5 DG 1 L 46k
BB AT SRR, R LR

XFRFFTE

Wit B LK.
Ff[E) Redt /= : 1-2008-10/2010-06 11 fiF i
B R DX B AR

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



B, A PRI R B S A MR R AR 1T

@'27:2 ucrrrong

& ALE2008-10/2010-064F HIAT F U 42 515
L 60, ASAT ~1124, FE#53~75%, 1
64.6% . KHIABESCIE TR Y 241, X K 2
PEEE R MR RE A, B2H 3041 .

NiEBEPNGRAE: EEPOCTE IR, AT
BN T Ao B e, o0 AT R FE IR R S
B, . BIhERIER, TORMR I, T s, ARHT
M4 2> 0.35, HXHEH i onl el . A4 E 55
Bt (B HLAAE LB M, Ry BE kK8
WATIRIT JNE VR R RE, MBS RIS T, WIT %R
S B PR AR UEE LT .

¥ L VE R 130/0.4 S AL B E SR F AL AT
Wk LB e 254 2 =] (F1 5 - J20090065), Kk : 500 mL
%30 gft LILTER -

ik ARHET30 minfJLAIEE SR ELLE2281100 mg Rl
FEih0.5 mg, WYL B R FHIE SRRl SRR, FH 25504
20 g/LF| % £ K3 mLikE +[20 g/LFIZ KH: 7.5gL%
UR-REE(1 © 1)]10~20 mL, I815BREE TR T T1o~Tazo

SV A 2 L YRR R 2L BRI I R K DU i N R L 5
TENF130/0.4 FALBNVESF 500 mLJG, T ARPHS T
LHEVERY 130/0.4 F A0 BATE S 500 mL; i % HE 4L P
T T #7500 mL.

PR T 5 AT 500 mL, AR 35 R IS 00, 45
J1>600 mLATIRAE LT N2 U, SR )5 HE 4 2k i 15 i 45
THMANYE . Frf B SR S R L ik
P AR, A BUE TSR O FR bk, Aok
B ik 2 R 0 ok P 4538 B ks o 43 A0 R AT
FEJ560 min, EIRGHGRIZI. B 56, 24 hihis).
TP ATL AV A DG B o

FENEIENR: WNC KPR KT MRS
60 min. EHARFRIZ]. EH56, 24 h& W S
1% SRS ME R, BEThRE, Il
NN

FitF oM Bl AR, P EdE
xtsEK7~, HISPSS 11.04 vh 24 f A Ab B A Hl: o 20 P R
(35 IR PRk A0, THECPORER T X2k 46, P < 0.05
NZERAE BEMEE N, P<0.012 500 B2 X,

2 HR

210 A5HFKENH  FEBEESNT, AN A
KATEHNEZ 606, 7 b2, BBz T 45 R,
T -
22 mMmaEF—AEL LK.

FAT W, WAL ER . TER . AR AT R
) 22 50 B P 7 SL(P > 0.05) 0 e P25 25 L YRR R 2 5
BRI T AL, S A il N6 B AL (P

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

<0.01), gl 25 W Ve (P > 0.05).

F1 BT
Table 1 Comparison of baseline data between two groups

(n=30)
Age Body mass  Operation time
Group &es,y X MF) s k) (x¢s, min)
Control 68.4+5.3 18/12 68.6+15.3 195.6+45.3
Acute 69.915.1 20/10 70.5£13.8 193.8+46.3
normovolumic
hemodilution
Volume of Allogeneic Urine Estimated
. blood
Group transfusion . volume blood loss
(xts, mL) transfusion g o mi) (mL)
- (x+s, mL) 7
Control 2 134+395 5861190 480+90 150~3 000
Acute 2 6024262  242+130° 530470 120~2 800
normovolumic
hemodilution

ap < 0.05, °P < 0.01, intergroup comparisons
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Table 2 Comparison of baseline data between two groups
(x£s, n=30)

Control Group

Time

Heart rate Mean blood Central venous
(beats/min) pressure (mm Hg) pressure (mm Hg)
T 78.8+6.0 87.5+11.4 5.6+1.6
T2 78.6+6.8 74.3+8.22 4.0+1.1
Ts 78.5+7.6 74.3+9.82 4.8+1.22
Ta 78.4+6.5 87.5+9.7 6.0+1.82
Ts 75.3+7.6 88.9+11.0 3.8+1.0°
ANH Group
s Heart rate Mean blood Central venous
(beats/min) pressure (mm Hg) pressure (mm Hg)
T4 76.8+7.2 85.9+10.1 5.4+1.4
T2 T77.7+7 1 82.8+11.2 4.8+1.5
Ts 76.7+7.9 88.4+10.5 7.2£1.3
Ta 77.3t7.5 85.2+10.6 8.2+1.5
Ts 76.2+8.0 85.7+8.9 5.7+1.4

T1: before anesthesia; T2: 60 min after anesthesia; Ts: immediately after
replacement; T4: 6 h after replacement; Ts: 24 h after replacement; ANH:
Acute normovolumic hemodilution; 1 mm Hg=0.133 kPa. 2P < 0.01,

comparisons between two groups
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Table 3 Acute normovolemic hemodilution (ANH) blood gas analysis between two groups (xxs, n=30)
Index Group Ty T2 Ts Ta Ts
Hydrogen ion Control 7.4040.01 7.3910.02 7.4010.01 7.4040.01 7.3910.02
concentration (pH) ANH 7.39+0.02 7.39+0.01 7.40+0.02 7.390.01 7.40+0.02
Oxygen partial Control 17.13+2.84 17.25+3.07 17.38+2.46 17.44+3.22 17.41+3.55
pressure PaO; (kPa) ANH 17.36+2.94 17.44+2.61 17.53+3.18 17.24+2.37 17.1743.36
PaCO: (kPa) Control 5.2110.69 5.3310.56 5.2910.81 5.24+0.63 5.21+0.72
ANH 5.24+0.64 5.25+0.77 5.25+0.65 5.19+0.75 5.17+0.89
HCO3 (mmol/L) Control 26.4+1.8 26.5+1.4 26.81+2.0 26.7+1.2 26.3+1.7
ANH 26.0+1.5 25.9+2.1 26.4+1.6 26.7+1.7 26.5+1.1
Buffuer excess (mmol/L) Control 0.99+1.20 0.96+1.23 0.95+1.37 0.93+1.30 0.97+1.05
ANH 0.98+1.10 0.97+1.02 0.94+1.11 0.94+1.40 0.96+1.27
T1: before anesthesia; T2: 60 min after anesthesia; Ta: immediately after replacement; T4: 6 h after replacement; Ts: 24 h after replacement
25 HbARAGFAEML WKL,
T4 PIYLINLE RS I Zh e bR Ll A
Table 4 Acute normovolemic hemodilution (ANH) and coagulation in two groups (xxs, n=30)
Index Group T4 T2 Ts Ta Ts
Hemoglobin (g/L) Control 138.0£12.3 127.9+12.5° 114.1£12.9° 91.05+8.30° 87.50+6.87°
ANH 138.7+12.5 110.4+11.0% 104.8+9.85 99.57+£10.2°°  97.68+8.75%
Hematocrit Control 0.42+0.03 0.39+0.042 0.38+0.04° 0.28+0.03° 0.27+0.02°
ANH 0.42+0.02 0.31+0.05b¢ 0.31+0.05 0.31£0.03° 0.30+0.03
Platelet (x10° L") Control 225.8+57.6 218.1+48.7 221.6+51.6 224.1+56.1 226.3+52.8
ANH 194.8+53.8 187.8+49.5 197.7+49.0 185.2+49.8 196.94£58.9
Prothrombin time (s) Control 11.45+0.82 11.59+0.59 11.78+0.68 12.04+0.68 12.04+0.78
ANH 11.51+0.74 13.37+0.45% 13.45+0.50°° 11.86+0.69 11.67+0.69
International normalized ratio Control 0.989+0.115 1.003+0.106 1.040+0.105 1.027+0.124 1.025+0.084
ANH 1.003+0.118 1.2150.064°¢ 1.225+0.057°¢ 1.035+0.090 1.02310.091
Activated partial thromboplastin time (s) Control 30.32+3.46 32.65+3.16 32.51+£3.05 31.21£2.90 31.32+3.41
ANH 31.37+3.62 46.65+3.85° 49.01+2.54b¢ 31.89+3.80 31.22+3.15
Fibrinogen (g/L) Control 3.556+0.524 3.468+0.458 3.460+0.453 4.336£0.401°  4.698+0.485°
ANH 3.646+0.469 2.458+0.265 2.491+0.258¢ 4.366+0.369°  4.783+0.386°
T+: before anesthesia; T2: 60 min after anesthesia; Ts: immediately after replacement; T4: 6 h after replacement; Ts: 24 h after replacement. 2P < 0.05, °P <
0.01, intergroup comparison; °P < 0.01, comparison vs. T+ in one group
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