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Effects of acute normovolemic hemodilution plus low central venous
pressure on coagulation function in patients undergoing liver cancer
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ABSTRACT Objective: To investigate the effects of acute normovolemic hemodilution plus low central venous pressure
(ANH+LCVP) on coagulation function in patients undergoing liver cancer resection.

Methods: Forty liver cancer patients with ASA I-II physical status scheduled for liver resection were equally
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designated to observational group and control group. Patients in observational group underwent ANH after
general anesthesia, and controlled LCVP was performed from the time that the patients entered the operating
room to the completion of liver parenchyma transection, while those in control group received the conventional
treatment only. The intra- and postoperative blood loss, the number of patients undergoing second operation due
to intra-abdominal hemorrhage, and the parameters that included hemoglobin (Hb) level, hematocrit (HCT),
platelet (PLT) count, fibinoger (FIB) concentration, activated partial thromboplastin time (APTT'), prothrombin
time (PT), and international normalized ratio (INR) as well as activated clotting time (ACT), clot rate (CR) and
platelet function (PF) in different time points were recorded.

Results: The intraoperative blood loss in observational group was significantly less than that in control group
(P<0.05), but the postoperative blood loss showed no significant difference between the two groups (P>0.05),
and no case of either group required a second operation due to secondary hemorrhage. In observational group,
the values of Hb, HCT, PLT, FIB, CR and PF were significantly decreased while the values of APTT, PT, INR
and ACT were significantly increased at the time after blood collection, after liver cancer resection, and after
intravascular volume restoration compared with their values before surgery, but these parameters were obviously
improved after intravascular volume restoration compared to that after liver cancer resection. In control group,
the values of Hb, HCT, PLT, FIB, CR and PF were progressively decreased while the values of APTI, PT, INR and
ACT were progressively increased during the period from the beginning to the completion of operation. All the studied
parameters in observational group were better than those in control group (P<0.05).

Conclusion: ANH+LCVP technique can reduce the intraoperative blood loss, but has certain influence on the
coagulation function, which does not lead to abnormal bleeding in liver cancer resection, so it can be safely used
[Chinese Journal of General Surgery, 2014, 23(1):28-32]
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in liver cancer resection.
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H= 35 g/L., ML RULEELH ( ANH+LCVP 4)
MIXTREAH (WM ) , B4 204,

R1 RHABE-MRER (n=20)
Table 1  The general data of the two groups of patients (n=20)

A M (B &) R (B) REE (kg)
WL 13/7 42 £ 19 67+23
Xif 2 14/6 46 £ 16 61+25
1.2 FREEFHE

AT 30 min 45 T & AKIF 0.1 g MR 2 2k
FESSWE 0.01 me/kg WL ESS, B AT ARE 54T
WAL B, IR LB k. T R R A
S A E 2R, MU T K E 0.05 mglkg
I¥ K JE 4 nglkg. it {2 B il 2 #2 0.15 mg/kg .
5t B 1.5~2.0 mg/kg, R E R L 0T
We, HF 22 A gl 4, B X & 8~10 mL/kg, P
W i K 10~13 K /min, 4 £ 7£ 35~40 mmHg
(1 mmHg=0.133 kPa) , W PE L 1:2, 1747 M 350
PN K SRR E A, R T ORI W o R R A
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S 5% 1 T K 25 A TS G R i R BT A e, AR
S AU SR, WAL Tk A A3 > 1% SRR IR TR 32
fd XU 45 %% ( BIS ) {H4EF51E 40~60.,
1.3 B M3k E

W8 A FB 4 R S R AT S5 2% I VR R, T
FHE HCT B & 30%~35%, IR 42 X
[ R =& (kg) x 7% x 2 x ( HCT AR#j -HCT
H )/ (HCT R +HCT H &) ], F # Hb A1
HCT 8k o AR s kR M, [5] B 8 A1 Ji e ok A A
R CHTEN 130/0.4, RIMEEELUME (BP) |
DR (HR) 3R b, 29 25~40 mL/min, R
WML T ACD 482 5 N R4
1.4 LCVP Byi=#l

W% 21 S8 3 A 2 B S 0T A I 0 2 o8 LT,
i LR PRAR TRV, R U I AE 1~2 mL/kg,
i Ah W 5% 41 8 F Ok AT ANH 1Y 5% & 5 TE By
130/0.4 1 & FAR iy 2 i & (R 2k i i R
¥ OB VE R 130/0.4 FFRLHEITHN R ) o B EN
ST W gk AR b 2 4 o b @ KO (CVP) TE
0~5 emH,0 (1 emH,0=0.098 kPa) 75, #4> CVP
5 >5 emH,0 #, AIERIKIE /D iR H i, FE4Edy
LCVP Wyt b, Mui4i & (SBP) <90 mmHg 5 °F-
¥E Pk ( MAP) <60 mmHg, ] # k£ U
MFPRERBEIRELT 1 ml/ (kg h) , A&k
R R o A AR R P s a4 B AR
) 25% B8 Hb<70 g/L i, WELA B T th i i B
P, X REZH AR e SR, Y EYIBR S, W
FEA F8 R 3 A 0 AR I R AR R O R TE
¥ 130/0.4 R 25 5, SR 101, fdire
Jik FE A 42 3] 1E H K-
1.5 MEM4EHR

AL W CVP . MAP ., bk 8 1 480 1 A
(Sp0,) FMIFES K CO, 40 e (PyCO, )5 FEFAZENE
KA VIR G WK 25 6 S [R) e Gr 0) af & R
Hb. fi/hi (PLT ) . % MLFS AR [ 35 A6 1% 55 50 6 il
TG T E CAPTT ) . %I BRI (PT) | £F 4
FAK (FIB) . EHFrfrdEf LA (INR) 5 A
Sonoclot 43 BT ASCKS I 8 1% A BE LB ) C ACT ) | i
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K H SPSS 13.0 Se it 4k 4 i A7 Ab 3, T o5 %
BELLYIEC « bR (xxs) £, AN HLE R
AT 22500, 4L08] FEBCR A AL ¢ A 56,
P<0.05 2R A5t L.

2.1 WHEBEARHPHMEFMAFH M1E5RA LR

AR i 0 8% 4 BH /D X R 2 (P<0.05 ),
AT I 4 b A 2 R IE G 2E R L (P>0.05)
[ R s I 3o o e | TR R o NS
(%£2).

x2 FMABREAMHMEMAFHMERALEE (mL)
Table 2 Comparison of the intra- and postoperative blood loss

between two groups (mL)

il n AR H A H i
WEELH 20 315+ 226" 11131
XA 20 421 +209 121 + 46

T 1) SXHE4HE, P<0.05
Note: 1) P<0.05 vs. control group

2.2 WAEE Hb, HCT fmEMIs+RHI L IFR
WA B RIS . FEYIRGE . A A&
JG ) Hb, HCT. PLT. FIB {H# Rui¥y e & T,
APTT . PT. INR {HE ARATH I 8 FA 5 (P<0.05) ,
{B4% 58 238 J5 9 Hb . HCT. PLT. FIB {1
B e B 34 in, APTT  PT . INR {H ] & ( P<0.05 );
PR % Hb . HCT. PLT. FIB {H M\ T A Fi 2T
REEHRE AT IEREAR, APTT, PT. INR {4 & 17
PETFES , TR GE d S WLBELH 4% 101 48 s (8 4 % B 4 1
W (R3) .,
2.3 Sonoclot E M IEFRHI T IF R
WMERH B H KRG . WEVIRE . E A
ACT BRI 2 FTF, CR. PF % A #i ¥ B &
TR (P<0.05) s IKE 255 J5 ACT (HE M VIR 5
Wl PR, CR. PF{E LFF (P<0.05) ; X HEAL
T OACT (H AR 2 F ARG R L H17H EF, CR.
PFH 2 HATHE TR, TR K G WS A ACT.
CR. PF{HE X A B (£4) .
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%* 3 WHEE Hb, HCT FlEMssRaytbE: (1n=20)
Table 3 Comparison of the Hb and Hct value and other parameters

of blood coagulation between the two groups (n=20)

i H AHI RILG sV RERE)G
Hb (g/L)
WEEH 133210 95+7" 86+6"  103+£9V 7
WEZH 135+12 125107 104+ 1477 93+10"
HCT (%)
WEEH  45+6 32+2" 26+2" 354407
W 46+£5 40+6” 325" 307"
PLT ( x 10°/L)
WEEH  226+73 182+56" 155+42" 193+71" 7
SR 242275 231+677 16161 121 +59"

FIB ( mg/dL)

WELH  35+04 2.6+04" 21+03" 27+02" 27
SHEAH  34+05 33+02Y  20+06" 1.8+0.7"
APTT (s)
WELH  32+46 42+46"  51+83" 39+£53" 279
YR 31+55 36+453  52+7.1" 55+6.7"
PT (s)
Mg 12+£08 14+1.1"7 15£13" 14+£13% 279
YR 12+09 13+0.7 16+1.1" 16+15"
INR
WEEH  1.1+£01 14£01"7 1.5£02" 1220277
YA 12+03 1.2+02 15+02" 1.5+03"
1) 5ARAEE, P<0.05; 2) S5FEYIBRG LI,
P<0.05; 3) SxIR4LHE, P<0.05

Note: 1) P<0.05 vs. preoperative value; 2) P<0.05 vs. value

after liver resection; 3) P<0.05 vs. control group

%4 WEE Sonoclot FEMIEFRELE (#=20)
Table 4 Comparison of the Sonoclot coagulation parameters

between the two groups (n=20)

T SR A R R
ACT (s)

155 12" 16210 147£9.9"27
132+13  168x15" 170+ 12"

WA 121+ 11

XA 125+9
CR (U/min)

MEEH  263+59 19.8+£22" 152+2.1" 164+29"7

XTHELH 25.6+4.2 22.1+47" 13.6+3.6" 132+3.1"
PF

WL 25+04 22203  20+0.1" 22+03%7
X4l 27+03 25+05 2.1+06" 2.0+03"

TE: 1) 5ARATILE, P<0.05; 2) SHHEDIERE lLEL,
P<0.05; 3) SR AL, P<0.05
Note: 1) P<0.05 vs. preoperative value; 2) P<0.05 vs. value

after liver resection; 3) P<0.05 vs. control group
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