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=Abstract=

Autotransfusion Using Cell Saver in Cardiac Surgery

Eul Soo Youk, M.D.*, Hyeong Ju Shin, M.D.*, Jung Gu Jo, M.D.*,
Min Ho Kim, M.D.*, Kong Soo Kim, M.D.*, Sang Gwe Lee, M.D.**

Autotransfusion system is a common method of reducing the need of intraoperative and
postoperative homologous blood transfusion in cardiac operation.

Between August 1991 and August 1993, a series of 51 adults undergoing open heart surgery was
selected. Autotransfusion using Cell Saver (COBE Baylor Rapid Autologous Transfusion System) was
done with homologous blood transfusion in 15 cases(Group II) or without homologous blood
transfusion in 17 cases(Group Il). The other 19 cases were taken without Cell Saver for control
(Group 1).

The shed blood in the operative field, remained blood in the oxygenator after cardiopulmonary
bypass, and blood drained from chest tubes in postoperative care were aspirated by means of a locally
heparinized collection system. After the salvaged blood was washed and centrifuged, the processed
blood subsequently reinfused. Composition of processed blood by Cell Saver was hemoglobin 16.9 gm
%, hematocrit 49 %, RBC 5,140,000/mi, WBC 670/ml, and platelet 30,000/ml.

In three group, hemoglobin, hematocrit, and platelet counts were decreased postoperatively, but no
significant differences between three group.

Postoperatively, the amounts of drainage from chest tubes was 543 + 121ml in Group I, 809
201ml in Group II, and 631 £ 147ml in Group Il. In Group II, there was large amount of drainage
compated with Group I (p<0.05).

The amount of homologous blood transfused was 1116 +219ml in Group I, 791 =183 ml in
Group Il (p < 0.05). The homologous blood was not transfused in 17 cases (53 %) with Cell Saver.

Preoperaive and postoperaive, coagulation parameters showed no significant differences between
three group. And there was no complication related to Cell Saver.

We conclude that the autotransfusion using Cell Saver is effectve for reducing the homologous
blood transfusion in cardiac surgery.

(Korean J Thoracic Cardiovas Surg 1995;28:125-30)

Key words : 1. Blood transfusion, Autologous
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THAIE0M X787 (Cell Saver) & 0|23t X171+

&M B

2 2ol MM <ol A 5% Y (Homologous Blood)d] 4+
L Zoleie ko e o] FAd uls HA 3
23 gk 2y ol EE 3 wiAE e
o} 2o W& PP F 5 A3 FA7} = sk 53 A
A Agel oy F g 52 e FAUA H AYF
L AR FAE 29T 5 Aok et 852 8 F
Fo) BFog FeFgs FHA7)A B3l gled T
el o] f2 FHE ARSI AFE U FEFT = F
ol % ¥ £8 L Zo)7] sl 277 (cell saven)E
@ol A4t gleh 7

a2 A7) A roller pump ¥ U4, ¥
Aol AlH o2 Qs o AP w3 Y g9 el
o] 1ol whE i F BA-S S s wiA T =

AEddn ofzst FReadstuMdMe Ard
712 Ao &4 F AAE dolR R} AR ¥
A g 7Y vAE sl 2 Antg Xasle et}

et o Wi

Ay st o Fo)s FH-2)FAstad e = 19914 8
4¥El 19933 8d7bA] AladE Ale] AAE SiAle A,
A7 7 & AHEshA] e 198 (Group 1)} A8
ANE Aoy 5% A& 587 158 (Group 1), =}
787 E AMsld FF A 7R @42 174
(Group NE A+ A2 shein)

2}715--& Cell Saver (COBE Baylor Rapid Autologous
Transfusion System)& Ab-&-3slsiow, A7HEd S T &
A AA X AP A sttt FEFol 28 #x do
2 AQelA AledS 1000ml= 8 3} (heparin) 25,000 unit-&
A g £90] F317)ol HA o] A=} Y3} E3ts]o]
A FHEE skt Aled Sl Aol AFEe
ARz AT BEE A8 AHE YA e B F4
st $£EF o= oxygenator®} A 2]<-3k pump res-
erviorell dolglE A& % F]J3ld A 2 dAE
2AA Fo AT FEF T B E¥o] A4
He e FEAACGME AV Er)E AHE
A A& v cycled S00mle] A=) A A d42 3t

A o) eghe BE 3l FAHQ W o2 A 33k
7, roller pump2} membrane oxygenatorS A3} om,
AR % E 918 crystalloid cardioplegic solution3} 1§ Z+%l
AeH A TR AFE T4 YAAH LA, 4] sys-

o §-2] 7]
1995;28:125-30

Table 1. Patients characteristics

Group I |Group I |Group Il
@=19 | @=15 | @=17 | P
Mean Age (years) 39.2 49.8 37.2 NS
1 Male 6 3 7
Sex
Female 13 12 10
| AsD 9 1 2
VSD 3 1
Di ) Mitral 7 10 11
iagnosis
Aortic T 2 3
DVR 1
1 Tumor 1
ACC-time (min) 85+43 | 104+53 | 92448 NS
CPB-time (min) 113448 | 13157 | 117+54 NS
Before CPB| 124+ 7 | 118+ 6 | 126+ 8 NS
1242 7 | | 262
ACT (sec) |During CPB| 52142 | 477441 | 525+47 NS
After CPB | 122+ 7 | 124+ 7 | 12611 NS

ASD; Atrial Septal Defect, VSD; Ventricular Septal Defect,
DVR ; Double Valve Replacement, ACC; Aortic Cross Clamp,
CPB; Cardiopulmonary Bypass, ACT; Activated Clotting Time

temic moderate hypothermiag A8 3} &7 7} B
A

F rewarming3} ¢l c}h. A8 o) E9 ol cannulationg 3}7)
ol systemic heparinization-- A3 3} 3L A 2] 5=3o)] Tt
& Protamine ©. 2. 3] -]z},

Al GroupZtel & Azt Fof Ael, doshy A7, o
F 3 A, FHF & vty en, Ay s] A
4o W& PEF A, Ao A2 ¥ (processed
blood) ¢] 7ted oo} A HE & FAslsic}

AL 7 A A 2= Student t-testE F3) p<
0.058 TAIH feAdol e 222 Yrisisdct

4 =

Group I3} Group I, Group Il Apo]2] Fz}e] o],
A3ul, A A7, A5 A7, A Fo Y §-
I2AdE A 22 2 9)g)E xlo] 7} §lslth (Table 1).

TEF FAE T FYFL Group 1°] HF 543
+ 121ml, Group 7} 3 809 + 201mi, Group I~} 631
+ 147miZ Group 7} Group IRt} ¢2jqlA] @sict.
F39] AAAIZ1E Group To) B4 2.7, Group 117} 3
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Table 2. Amounts of drainage (ml)
Pericardial Tube Substernal Tube Total
Group I | Group I | Group I | Group I | Group I | Group I | Group I | Group I | Group I
POD #1 238+109 349+134 243+104 15086 211+118 127466 388+122 5601204 370£162
PDO #2 87+ 54 141+ 72 157+ 84 22+17 35+ 18 41+£24 109+ 59 176 + 84 198 +£100
POD 43 38+ 19 58+ 33 48+ 31 8+ 5 15+ 9 15£ 9 46+ 28 73+ 30 63+ 28
Total 363+124 548 + 187 448 +163 180+ 84 261 +111 183+71 543+121* | 809+201* 631 +147
*p<0.05
POD; Postoperative Day
Table 3. Amounts of transfusion (ml)
Blood During CPB After CPB Total
Group I | Group Il P Group I | Group II P Group I | Group Il P
Whole Blood | 741 £243 192154 0.001 101+ 72 192+142 NS 842 +221 3844148 0.001
Packed RBC 53+ 35 40+ 32 NS 168 + 144" 147+ 94 NS 221+ 87 187+ 90 NS
FFP 0 0 53+ 42 220+185 NS 53+ 42 | 220185 NS
Total 794 +232 2324157 0.001 322+139 559+218 NS 1116219 | 79114183 0.005

CPB; Cardiopulmonary Bypass, FFP. Fresh Frozen Plasma,

%, Group 17} 299 2 w]s=3te] FA &HA 297} glsdc}
(Table 2).

FEYY 9 YL A4 E AHE3HA %42 Group
Lol A= 100%7}F Al ¥ A A5, A7 71 & AH-RE $2t
A= 158 (Group 1T, 47 %) A Al 8=, 27487
E Ao 28 53%(Group oA A& F8Ge] 5
=& 3yt ¥2 A¥ (Homologous whole blood)2] 3
o2, A 585 Group 12 H7 741 + 243ml, Group
[+ F 192 + 154mlZH Group 17} Group I ¢l ®]3)
FYoo] oA Atk FF HET 5 (Homolo-
gous packed RBC)2] 8 J-2 A 833} FA A £A
gz oogle Aol ok FF AA 4 ¥F
(Homologous fresh frozen plasma)2] -8} A &%
Group Io] 3¢ 53 +42ml, Group [elA HF 220+
185mlZ Group I ellA Group Lol »lsl Zotch A4
#5 HE 99 F3L2 Group [ o] Ha 794 + 232ml
o] 3 Group 17} B4 232 + 157mlZ Group 117} 9] 2}3]
A Aok aela Aed F £ Yo 2
Group Ieo] =& 322+ 139mle|Z Group [I7} 559 +
218mlZ Group oA of o} A 3134l oo+ gl
o} AAFEFS Group. 10] 1116 + 219mlo] i Group
7} 791 £ 183mlZ FA A2 929l Ao] & By

RBC; Red Blood Cell

}(Table 3).

Y49 AT 442 A Groupdll A TEF 3Y4
7hA Zpad F AAE Tl FeF 1dAd e €A
2ol 74 3 5= et A, FollA Al Group Abe] el
9 9lgl zlol= gladeh(Fig 1, 2). WHF =+ 4 Group
ANA FEF 2AZA7A] oA Frstd eyt €F 1
AR HE] A A3 Fase] & F 7dA = A3 77
A 3B} A, FoA A Group Abell 9 2jsl=
2to] &= ¢} (Fig. 3). 4w & ¢ F 2dA7A 7
2% F M43 Zrlsled & F 1A= 41 ot
2 3 ¥} Al Group Aloldl 2l Abel= et
(Fig. 4).

2771 E AR AlA D YA 22 E processed blood
Z 103 el A Al wlokiE A3 A el A Alo] k=] 2]
oksich A/E S AR 1A 5 F A4 7o)
Aot oy ufjool A Mto] AE=HA Wk A 3
Esjo| e A4 g o2 A= ok

A" 7] Aol whE 3§ F ¢l gk

217FE- 71 ol 2] 3 processed bloode] FA] ¥ H
A2 7} 169gm%, FF YT £40] 49%H 3, 3
Y7 £ 5148Hml, M8 5 670/ml, A2 = 39
/migc}. pHE 7.558 e, olAtstads #3426
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Fig. 1. Comparison of hemoglobin
POD; postoperative date

Hematocrit (%)
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Fig. 2. Comparison of hematocrit
POD; postoperative date

2mmHg, 44 ¥4H& 167mmHg 9o} A FxE so-
diumo] 155mEq/L, potassiume] 1.5SmEq/Ls3t}.

A

Z7}8-2 1886 Duncanol 9 &) lA| o)A HE2E A
Y= o] F FFHY | o] L A2 U2 3
T AEHA gt a2y, FR6 XA = FEe - E,
FRAH] o], 53] FAA Wy AYS5 2 AHA
Ao Aol 3t Bl 522 gz £ FAloA A
+ 7 F U e E Ho 5F Y Yol 27}
T3} 37 obA) P H ool

o F-2} 2]
1995;28:125-30
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Fig. 3. Comparison of leukocyte
POD; postoperative date
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Fig. 4. Comparison of platelet
POD; postoperative date

198813 Russel> °3=-2] 247) AlA & A4 FH
oy @ Fefo] 4} Sunitsztw R sl e’ H A
Alged A S Folele ¥ Eo] tiefsiAl A|d=a
1o} ofA % W2 ko] FF YAE Fa T gl
A7brE 7 E AHEEl A S dregd B ¥y
T 7135 Folv AL Uy, A Wd AYF,
cytomegalovirus 5 A 94 A 3ke) A 7|35 £U 3l
I, I ukgo) 2%t o} &, Yo §a1 Aol -9
P Fo B 755 Y AP
AA F2 A4 AprEr)e s veF 28
e Yol A7 A AFYE & 5 A =
slth. 2= VS reserviorel] Rol YAl RejstdA] F
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3 HaAdN oz AHsle Wg o4t HYETE
51715, S reserviore] o HAA] 34
oty S EFAA o] GaHA] R F7]
£ 54 F9lske e &3 ok ARREe] ARk
Cell Saver(COBE Baylor Rapid Autologous Transfusion
System)+= X.0}%] shed blood& processdlw| o 3% A w
9] x|7te] A2 ™, w} cyclewd processed blood+ 2F 250ml
71 "o}

Ad R AAEe] A ¥ 9, o, Ay,
Free Hb, Fibrinogen, plasma coagulation factor, 225 %
-, &34 Fo) AA". A7) A4 A
T2 33 = Mo processed bloodd] H&dT= A3}st
A, Ao g 5 A A B} $p3kA Y v s)
ohar o, F5E AL A7t A SaEEE o
# 227] S8 A<= citrate 5 -8 3AE H7Fstdof ghch

Boldt 5-& Z7}& 7] Algell @& 714 & HHL ¥
Ao EAo) glovt A5 Aofe] A &L w§ A}
2 3kl John 5 Cell saver AF8-3F ¥4 742
48, A3, &307H A ol A, o)A FE2
TEEE, T A 4, Al AR A
£l Z]1gcba B sty A 2SS A Al A
AR & AEFRIYEFe o3 75 2 A F5& Ay
371 S8 Aprlpdefe] B Al GF-rlov
Pentaspan3} 7-& &3} A2 2 G2} gAA 2 L3l gr).

A7 5L Cell saver AH4-F & F 144 712 ¥4
e 4 E Bopov AL S A o2 7 299l
= Aol g, NS el UAEHA] dgtcia
Bauside}? A5 432 5 24A7A A
Groupdll 4] Z}Z} 52%, 56%, 46 %7}A] ZFaE g ot A
GroupAteldll 2l2Isl& zlol& g e FF TdA=
£ A oo R IHF ). T Arlrdofe]l @t
d gz M e FeF 8] fHE A A7)
ALgoll & HH g3 Aol = B3R okt

A7l o3t FF Y A4 Fhdol] i Rz
&, Cosgrove 52 27158 312}19] 60 %ol A +8o] I8
2} odcha &gl 3, Thurer 5~ F~&3 “I5 lunit ¥ 45
7t ApAle] Mg AY Bsty A AlrdEs wYy
Fo 2 M 90 %A T8 gle] &) 7Hs ATt et
F A A4, S, FAE & 55 9L 44
1,800ml, 1,100ml, 650mi®} A -5 BorAIvl FEH
o] ¥ & kA3 A = ot BaspHopt
A5 7S AEEE 224 53%A FEHEY

=
o

IHAZ0I A X}71817| (Cell Saver) & O| &8t

ol "Hax ok, FFHY £Ho] UUR FAlell
Ax oF 330mle] FAEFAE Bglhol AAES T 7]
To 2, A7} 8gm/dl o))l 9o B ¥ 2 <l
slo] Hogga Y29 Fpavt s = A T
Ay 7o} A¥E YA, oA} 70,000/ml ©]
slal A9} We 8o gl PoYko] FHAY AS
AN T4 A& s ARES AEsE A
23 328 F 1784 558N S AE 5 Addd
o]f+ L Y Groupht} €4, F JEF2HIA
7} 0w A, 5 A7k A ed A7) gk A,
Tz T F82 b o] Hdrk= A, o+ F Vitalo] ¥]
23 ek Aoldcke A Soleta AtaH o HE T2
2A7Fr8 715 AHERE 128l A e A ok A €]
T3F H7 685ml, AT F HF 727ml2 F 1,412ml
2 RIS, Aol ATEURE AslEDE A
7ErR71E oF 53 A= 2hgste] AT 1,250mIE, Al o)
% F A7 1,000mlE T3k F 2,250mlE T3}

2 flo FFHYY FHYE Fol7] A FEF
A3 FE7] 2 A, £+ 154 warfarin, aspirin,
dipyridamole 5 837 A 3] FE A& Fx]3}odo}
Lig 2

A7brE 719 A2 BA= 4Xut Al AEE do
Z oA 295l A weo} oA FoF EAlol A}
43 4= glu}. Schwieger $-2 cell saver apparatus®] A&
wjoF A3} 199 3 4 2] 3Fx}ol| 4] Diphteria, Staphylococ-
cus epidermis7} 71 &= gl 21}t A o2 QI P FL
Rew, 7] 159 F s Fa F o] Aot
cell saverAl-83 F@3)c) B wslg e}, Bland 52 cell
saver systemol| 4] Rzl Y A4t wi} A 319 F
30 o) 4] Coagulase Negative Staphylococcus, aerobic or
anaerobic diphroids 2 Gram (—) bacilli 5¢] o] ujoks]
Rt Al Zredel O E S gddctr st
Y. 7] 52 1085 43 o 4] Coagulase Negative Stap-
hylococcuszto] wfjof=] 1ot zhegdol| ab2 52 ¢lod
tfal B st ol kS, FARE 52 A ol A Al o)
o= 2] ekstela Basld e, AAE] A% 103
N A wl kS AAslH 2 vl o= gl

A Ax} cell savers FA Y o FA) A2 2 9]
2}, v go] @eo] == A3 AXrt Extalvs FA 3 o]
doraleh 8] A 55 o S wiA sl 91’
w3 2p7pd ] o] A 2 8 7| 2S Ash) $ls)
o o] B2 ko] gto g w A4 Flo]A ol & Aol
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ol M X}7158 7| (Cell Saver)E 0|23} A}7 |8

4 8

ROt oot FielzstmAHE 1991 8

o 5E 19933 8 7l=] AP d M E 5185 A7E 7

=2
=

AH2-8}A] 93 F(Group I, 1983} 277 E A}

g0 £F g4 S 7 F(Group 1, 158), A7}
75 ALesilA B HN 8 53R ¢ F(Group I,
1721) 2.2 o] vlasle] o539 2 8-S dqdc)

1.

—

Al Groupe] €4, 3%, &% Activated Clotting Time

(ACT)& #}ol7} ¢lgich.

A AA R HETEHLE Al Groupell A & AFF

B &% 30A7bA AR F o) 2otele] 4 T
£ Aol 77ke 52 BT, A Groupel A o)
9l 3ol fedeh

cdage $F ZFHE A Groupell A 429 50%

742 A F &F 344 e o1t £F 7dA=
A3 olatez 3| EE Y, Al GroupelA 223lE
apol= ik

WY} FE= o 2 FRE A Groupdl A s 271

¢ F 27 3dA ¥H e sF 1dAe Ao s
35590 3, Al Groupell 4] 2] 2] 3l& 2kl @lsict.

CEFBE £33 w2k Group I ] 543 + 121ml, Group

17} 809 + 201ml, Group M7} 631 + 147mlZ Group
7} Group I X} of @kevt(p <0.05) Group I3
Group ll& 999l el 1sdeh. Al Groupe] &3
A A 271 2] 7} Yt

. A7 AFEo 2 53% (Group I, 173 A %

"N L 5£¥3x] 23k, Group o] 1,116 + 219ml,
Group 17} 791 + 183mlE =83l A7} 7|9 A}
& 55 8 £YFE 7= 297t ek

AR ) AFSo mE A 251 Aol 2 22 gl
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