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The Effects of Acute Hemodilution and Autologous Transfusion on Usages of Homologous
Transfusion and Blood Loss during Open Heart Surgery

Young Lan Kwak, M.D., Hyon Suk Lee, M.D., Yong Woo Hong, M.D.

Department of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea

To evaluate the safety and effectiveness of the intraoperative phlebotomy with acute
hemodilution and autologous transfusion as an approach to blood conservation during
cardiac operation, 126 patients were grouped into autologous transfusion group(Group I,
n=54), prospective control group(Group II, n=22), and retrospective control group(Group III,
n=50).

Intraoperative hemodilution was practiced in autologous transfusion group before
extracorporeal circulation. After an extracorporeal circulation, the units of blood phlebotomized
were transfused. Hematocrit, platelet count, PT(prothrombin time), PTT (partialthromboplastin
time), MAP(mean arterial pressure), and amount of homologous transfusion were measured
immediately after induction, during bypass, and at the intensive care unit. Blood loss was
measured at 12 hours and 24 hours after arrival at intensive care unit.

Incidence of hemologous transfusion was 62% in group I, 86.4% in group II, and 100% in
group III. Patients received 2.210.4 units in group §, 4.1+0.8 units in group II and 6.7+05 units
in group lII. Coagulation studies showed no significant improvement in autologous transfusion
group who received fresh autologous blood. There was no difference in blood loss
postoperatively among 3 groupes.

In conclusion, our data suggest that the use of autologous transfusion with hemodilution
reduces usage of homologous blood in all cardiac surgery procedures.
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A fEsAd!. %2 Y4 (homologous blood)®)
F8o wE& Pz #A AAA FFAHY
(isoimmunization)®] %, 749 AL HE, GANS
(febrile reaction)5€ & % Ad". 53 AF+%
Az AF AYEst i gt §F ¥ FYU=
A T4, FHAY WY AYF(AIDS) Fol AA H4F
o & FEE AAEA A ojd we 3F dA
F¥8g 7HEA ASdAY Hirgez Foluz FHiE A
o] HZ9 FAoln, ol& 93 ostx] A HE
7] % (blood conservation technique)o] 7% 2A S
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df RE V)5 @ FHU Y HYL FH 2
7HEE e vtHRE F e Edg Ao A
2o Basigoisl A9 ol B F £¥H T
wHjelh. #9 ¢@8E FSAHE iyt 7FAEH,
715 % Astsle] AP B w3yt A wetA
A egde AP ste] AL &8 F FE3A A
Me daw g9 g3 1z 2% HYFE FEHPoE
A Ed gAY AL $HANE F Adx B

B adode AdEs e 80404 oA dy
Mg B¢ AVt $EYl ¢€F ¢ £F FYER &
4% 2 HI Tt vAE el tiste] Golui
2t &k

iy 3 2y

dAad A% 8 AdEHAA AdeEs T 126
Bel gAE dAoz dgoen B dFdME Lo}
AdE, AMAE 282 9 AMEL Adsign
HAEdH L 43611504, MF & 549+98kgelw A
v da 601, oAzt 66% oItk ANEA HeE A
€ 59 A7 £EE HE YAE A 1T (n=54), 9]
SHE AMSEA ¥ Aded B2 #xE A 2@
(A¥H g2, n=22), & A7 A FolA AM&&
wotd AES] F271E5FH &F JIEE FAEY
A 3HEYH G237, n=50)22 FHAU}. FAEAA
g Fee 4 e 2 o= Uk AUAY
& BAoA wARE F @zl dAg FAAY
catheterol A %8 A¥sder BFAEZFL 1.6unit

oAt M VAL Ao @AY HAs
go] Bd ¥ ¥ & 2o W DFeAt
2FvtEagle] Wy 3PAE 422 W3 HPTY W
3 5PTT ¥ 6)+8F NEYF YT EUY S
ZA48Ad. ZH4e dFEL vHRE F, Aded
9 FEAAAA FAHFYoY FEFS FEAA
E& 1221kl Wi ¢} 24A1 koo EA 8}

Ztzte] WSEL MeantSD.E2 HEASRLn A
79} ¥l Oneway analysis of variance2 %7}
3t 2+ Fbe Svigle Aolvt JEA By, 7
7t Ze)7t Zkzb Student-test® p value 0.05 ©) &}
ddf FAHR K& Aoz BFHH.

o T,

ZE3e] A7, AF L FEALA Ao {43
ole YR oni(Table 1), A & F 29
ot ZAFEged A dAnEIAAE A7t gy
% 2 &F HulEAYUAE 37(33.7152%, 342+
4.29%)°] 13(28.7+4.3%, p<0.01 31.6%+3.0%, p<0.01)
2 27(29.2+3.6%, p=0.02, 31.012.8%, p<0.01)°l
Hlste] FAHoZ ovgdE AolE R YTH(Fig.
1).

$358 Nxe 12 9 3FdA 47 620%
(34/54), 86.4%(19/22) ¥ 100%= HFd EFFEFLS
1#(22+04 unit)e] 27(4.1+0.8 unit)¥ 3F(6.7*+05
unit}yell W3 FAGHoZ {FAdA A
p<0.05)(Table 3)(Fig. 2). F¥AHelAe] 124334

Table 1. Dermgraphic Characteristics (Mean*S.D.)

Group 1 2 3
Age(yrs) 436%16.1 491+147 412+134
'Weight(kg) 5121104 542196 528192
DOP(min) 2808%752 | 3425+1020 | 3009187

DOP: duration of operation

Group 1: Hemodilution with autologous
transfusion group

Group 2: Prospective control group

Group 3: Retrospective control group
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24X el lie} 2¥FE BT T Zoirh RAATHFig. Units
3). EFEALL vHRE F, A Fo TR g

AollA ZEte] FA%HoE gvigle Zol7t AN 6
G (p>0.05)(Table 4). 2 27 & A F F9 ¥ 5
#5, PT, PTTE SAMCE 9nde Aol U 4
tH(Table 5). 3
2
1
Table 2. Operation 0 _
Group | Group il G 1]
Operation Group 1 Group 2 Group -3 P oP roup
ASD 6 0 12 Fig. 2. Amount of Transfusion
vSD 9 0 4 Amount of tranfsuion was lower than in
autotransfusion group than in prospective
TOF 2 0 0 group and retrospective group.
MVR 23 11 16
AVR 8 0 10 Table 3. F d Am f Homol
able 3. Frequency an ount of Homologous
DVR 4 2 4 transfusion (MeantS.D.)
CABG 5 6 2
OTHERS 4 1 4 Group 1 2 3
. Frequency 62% 86.4% 100%
ASD: atrial septal defect
VSD: ventricular septal defect Y (34/59) (19/22) (50/50)
TOF: tetralogy of Fallot
MVR: mitral valve replacement Amount 22*+04 41%08 6.7£05
AVR: aortic valve replacement (unit) :
DVR: double valve replacement
CABG: coronary artery bypass graft . .
# (patients who receives homologous transfusion/
total number of patients in each group)
Group 1: Hemodilution with autologous trans-
Het(%) fusion group
40 Group 2: Prospective control group
15 . * Group 3: Retrospective control group
30 ol
25 .
20 Table 4. Mean Arterial Pressure(mmHg) (Mean=S.D.)
15
I I I
10 [--Group| -o-Group Il ~«— Group Hi| Group
5 1 965+11.3 93576 916+10.0
0 2 94.7£19.3 9031104 92.3+100
Control Post- ICU 959+11.2 93.0+10.2 89.0%103
bypass

Fig. 1. Changes of Hematocirt
Intraop and postop hematocrit were higher
in retrospective control group than in
autotransfusion group and prospective

control group.
* P<0.05

I : Post-induction
I : Post-bypass

m: ICU

Group 1: Hemodilution with autologous transfusion

group

Group 2: Prospective control group

Group 3: Retrospective control group
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Table 5. Coagulation studies in the autologous transfusion group and the control groups (Mean+S.D.)

Group 1 2 3

PLT(permm’x10°) | 240+78 231+72 226453

o 124+ 48 101+40 127£40

m 12544 11047 108+34

PT(sec/control) I 20.2%37 157+2.1 19738

i 16.4+30 15114 153+1.8

m 264157 284+99 30644

PTT(sec) I 26457 284+99 30644
i 402+190 277+1.2 390+184

m 265+3.0 26.7+4.1 306+5.1

I : Post-induction

II: Post-bypass

m: ICU

Group 1: Hemodilution with autologous
transfusion group

Group 2: Prospective control group

Group 3: Retrospective control group

ml
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Group | Group Il Group llI

Fig. 3. Amount of Blood Loss in ICU
There was no difference among 3 groups
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Adolata F3ec Laks” 5ol mbaw dosay
S APEFETN Aol A AXEFE FoAAH, dx
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FFHd A2 FE4° ¥ # A HE ¥
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dgto] BE AToA FAHMNoz {dd FAY
ZA W¥(Het 10-15%) HAA 715& 9ol
WA 7z gon, AYgHoz Fid Mol
FZEE A#ANZIAE gEdn At ol Y
o] Hxo o] & olaH oz FHFHo F7t
st Azoze] WHFFe] FAH7 ol 3
o, olE ¥ ALY FAFTHAAE] AT #{AAA 9
o7k ok Wise®™ $& Holx IMPAe =3
Zulo] 50% oj4e Yok AN omAH FA
Hyge i@ RANEe FXgdvdin &ddrt. Rush
¢} Eiseman®%® #vlEaslzl 16%2 EA84E
dogol M vl AAE #2Idx 23t

B Ay HAsHde £57 €50 e
oulgle o)zt AT ole Aol HYHAA
of vl o] Hde A& BHoFE Holgdn A}
g@c, &% ¥4 W, PT, PTTY H3x i3
Qujgles HE gified obvie AMANEAY 5
ol uidE gL NAE olFAWA= K3
E Ao) ojdzl Az, o] REL v A7suiof
g Atz Yot Hardesty!'SS A4 =71d
dqg FoF FL FLug FAE A v xEHA
2% F71 FEddn 2ng v o gy
ey ¥ARY FU7 & Fo APF vAE
dge g4 g Ao

olde drolA & # %ol AN E T A
Hrdde 53489 N € g€ Foln 129
¢ 2FEE 29 & e W GdEdn KL W
Holetn Azt

-} =

AAEg e 82 1269 o2 A
g B8 AZsEFUD)H AEY Hx20QE) F
T4 dZ2F3D)E Blustd 4AHE 58 A7t
FdYPol ¢ F ¥ € F 2¥UY, FI3YEY 47,
FEFN PFEUY v J¥E Lol A
thgeo ARG AU

1) 559 NEE ITAAM 62%(34/54), 22 % 3
FoNA 86.4%(19/22), 100%24 1FAA 9uldA
25 A HTable 5).

2) BFE 22483 L 17 (22%04unit)°] 2¥ 4.1
+08unit)T 3T (6.7x05unit)el ®ld A HA
th(zt 2zt p<0.05)(Table 5).

3) ZEPol £ HulEARA = Hol7t YUY
&3 2 2% HuieAagAs 3FAAM AnUAA =%
o}

4) ZEB F& A F Fo ¥429 F, PT, PTT
ol &= Aolst At

5 HAFTAUYL Z+ g &F, £Fdd zo|st
Frbde g

6) FEAMANMY HFHFL FF T Aol7t
A At
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