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Effects of Autotransfusion using Cell Saver in Cardiac Surgery

Kyung Young Chung, M.D.”, Bum Koo Che, M.D*; Meyun Shick Kang, M.D.",
Do Sook Song, RN, MHSM™

During a eight month period(from December, 1988 to July, 1989), a series of 35 adults
undergoing redo-valve replacement or coronary artery bypass grafting was selected to an
antotransfusion group(n=10) or a control group(n=25). The Cell Saver System(Haemonetics
Corp.,, Graintree, Mass) was employed for autoransfusion, With this system, all blood shed
in the operative field before and after cardiopulmonary bypass and remained in cardiotomy
reservior after cardiopulmonary bypass was aspirated by means of a locally heparinized col-
lecting system, After the salvaged blood was centrifuged, the resulting red cell concentrate
subsequently reinfused.

The patients receiving autologous blood required significantly less banked homologous blood
than their controls(32134+1020 ml and 506041931 ml, respectively : p=0.001). There were
no clinical infections in the autotransfusion group, although 40% of the cultures of processed
blood were positive, And there was no apparent intergroup diffenerence of the clinical and
the hematologic and hemostatic laboratory findings.

We conclude that autotransfusion using cell saver is effective for saving the homologous
blood trasfusion in cardiac surgery.
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2 Jup, v e -9 vt} homologous blood 3
o] Moyl g Aggo 2N JMidE Al #1107
F8o] 19761 B 8§ unito]l A 1986'd) = 1-3 unit
2 A8t o) BIiE 9l 2782830 homologous blood
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Table 1. Materials

Group I a
Surgery (number of cases)
Coronary Artery Brypass Graft 2 9
Redo Single Valve Replacement 5 13
Redo Double Valve Replacement 3 3
Total 10 25

Group 1 : Autotransfusion using Cell Saver,
I : Control Group

& B 454 F AMY 34, £¥2 AF AFE 149,
el arx Arb BEdsA AlFgHIIA 64dE
A2 e 3548 APz sgri(Table 1). Cell
Saver(Haemonetics cell saver M plus, Haemonetics
Corp, Braintree MA)E o] & 2788 Al83 11
) (Group I)9 A A 2 254 (Group 11)9)
Fed, ¥ A4, FEY g988 &4, ¥98x
A& vwst A1, A7, Groupe] @ F A
o B Cell Savero| ©]%} processed blood©] 74 of &
2 TAYES 2AET @A sedde
294 898 1000mlg heparin 25000 unitE 34 3
A g el EFPATUA FY 718 AHEEt Y3t
g}, A58 Fo= cardiotomy reserviorol
dHE Cell Saverg o] &3t A4 9 Y& E
A&l st 2 4] hematocrit 2F 5329 processed blood
& 9Eo] Alefsd Fole pumpe] BE dHog
Tz Fde 78 A ARSIk AlEHS w cycled
2000mle] WA H5E ARE-at] Al

EA g AL t-test groups® 3FA Il pgkel 0
05013t BAH, Feldo] e e g AHelstgrh

vl o
o s

& N

Group T3 Group [ #=}e] ipo], AF AHEWH
A, AL 8AI7E tiEd HAA L Fojd Heparin
ko] protamine¥oll th3h ¥lg FE£F 24417 Foro)
AHg 53 2¥YES BATH gYdE )7}
A (A HTable 2).

Homologous whole blood¢] 48 &, &8 =
GY\OUD 18 ¢ 1225ml, Group 2& HF 2016mls A

Table 2. Charateristics of Patients YUMC
Group I (n=10) Group I (n=25)
p
Mean + SD (Range) Mean + SD (Range)

Age (year) 459 + 11.7 (21.0 — 62.0) 445 4 175 (180 — 75.0) NS
Body Wt.(kg) 528 + 14.2 (200 — 72.3) 576 + 108 (338 — 83.0) NS
BSA (M2) 158 + 0.14 (142 — 1.88) 155 + 0.14 (1.31 — 1.85) NS
Bypass time(min) 169.0 + 63.0 (95.0 — 298.0) 165.2 + 10.8 (72.0 — 263.0) NS
ACC time{min) 126.3 + 61.2 (68.0 — 260.0) 1244 + 42.8 (62.0 — 231.0) NS
H/P 1.23 + 0.20 (63.0 — 1.60) 1.27 + 017 (.00 — 1.79) NS
Tube drainage(ml) 1122 + 584 (510 — 2040) 1093 + 837 (450 — 4570) NS
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EAtH o2 29A A (p=0.03) Group I o] Group
DR FEFol 2o9iA Ao, Homologous
packed RBC #¥4& Aes 3, § 2 AN
FAA oojgl= atelrt ¢lelth. Homologous fresh
frozen plasma #3U¢o} A& F e AL
Fo FEGA dAME FAH oogde Aelvt
AUt FAYES Group 0] H#F 750ml, Group
07} 1056mleA Group Io) 219 A A AUrHp=
0.05). Homologous platelet rich plasma 3 %e
Group 1 °] 303ml Group [ 7} 438ml& 7 Alole
2ol 7k GAgich, o] Aol A # %) Homologous blood 43
%2 Group I°] Ha 3213ml, Group [I 7} 5060mi
24 Group T°] Group Mt A A
2 .29 (p=0.001), Group I % Group [I ¢ homo-
logous bolld =8 %ol atel= HF 1847mi v} Group
19 cell saverg o] & A7ty G Ae@F
B3t 675ml, A )53 - FF 669mizA FA Hy
1344mlsd o}, Homologous blood =8 ¢F} 27148 g
B3 & 5£8%e Group 1°] 4557ml Group 27}
5060ml2 A ZFAstH ool Aol ¢lAtHp)
0.05)(Table 3).

Fad, 7 A%, FEF 1Y9A, 394, 7459
Hemoglobin 2 Hematocrite] Hales 54 AFE o
&% 195 Hemoglobin, Hemetocritgtol Group
I ol Group 28t} Eoto} S48y oo et
(Fig. 1). 483 +8 e Fo vZA % +&F
145 Group To H¥EF47t 949 SUA (p=0.04

Table 3. Amount of Transfusion(ml)

gm% %
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Fig. 1. Changes of Hemoglobin and Hematocrit

values before and after open-heart surgery.
There was no significant difference between
two groups.

5)Edoy &% 39 oJFd = F Groupzte] z}o]
7} R (Fig. 2). 8428 = ¢ AT 9 Fe¥
1A el Group T ©} Group 2R th =% 2|23l A =k
S Hp0.05) FEH 5 ol Qe FEAE
Group [-€ 0.5140.14, Group [+ 04540169 1,
€% 195 Group 1€ 0524018, Group I1&
04640162 %A Group 19} &5 Higo] 2F
oy BAGHoR oo Aolw fNUTh(g.
3).
Fed, Fe AF FeF 194 ¢ £33 29
ZAAFgE Prothrombin time @ Partial thromoplastin
time2 % Groupzte] zbe] glo) Hldt A tH(Fig. 4).

Ol

o

During DPB After CPB Total
p p p
Group T Group 11 Group T Group [I Group I  Group I

Whole blood 12254444 201641566 0.03 700467 12461 640 0.01 19254 796 3268+1773 0.001
Packed RBC 1954134 1904+ 155 NS 30+£134 108+ 155 NS 235+ 167 298+ 250 NS
FFP 3004100 366+ 144 NS 5404165 690+ 429 NS 7504 367 1056+ 449 0.05
PRP 1354149 234+ 221 NS 1954213 2044 193 NS 303+ 168 438+ 207 NS
Subtotal 18554555 280641619 NS 14654629 224841016 0.01 321341020 506041931 0.001
Processed blood 6751216 6694312 13444+ 299

Total 25314638 2806+1619 NS 21334726 224841016 NS 45574 999 506041931 NS

CPB : Cardio-Pulmonary Bypass FFP : Fresh Frozen Plasma PRP : Platelet Rich Plasma
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Fig. 2. RBC and WBC count before and after
open-heart surgery. There was no significant
difference between two groups execpt the
RBC count on postoperative day 1 was sig-
nificantly greater in group [ than Group

—&— Group 2

[ (p=0.045).
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Fig. 3. Platelet count before and after open-heart
surgery. The platelet count on immediate
postoperative day and postoperative day 1
were significantly greater in Group 1 than
Group [I. However, the ratio of the postop-
erative platelet count to the preoperative
value was not different significantly.

Cell Saver AM8-A] o) cycle® 2000mle] 22 g4
& A&t AAg ¥ 4 Eel3ld o] processed
blood& Al7}48 34 S, processed bloodE 104
Aol A Al wids Az 44)(40%) A staphyl-
ococcus coagulase negativeo] W= v}t . sz}
FAHen Ag, WETSF F7 T 7Y 7L
AR FEAFE AP B A AFulF HAMYE
AN Aol wlgE A ekt

Cell Saver AHgol @& g3 d+= gt

Cell Saver®)| ¢]3} processed blood®] 7A AHE L
i hemoglobino] 17.5 g m%, hematocrit 52.9%
B, Y F 5595/ mlg Frise] gle whd
MY F FE 750/ ml, S42Ee 48/ mlE FaH e
9tk A A =5 = sodium 152.4mEq /L, pota-
ssium 2.9mEl/L¥en ol AN E+E ol &3
MHel gag AZEL pHE 7562 24 alkaliAd o]
Q2 AAEQFE 159.6mmHg, o]Atgets EHe
2.6mmHg% o} (Table 4).
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A Al E Ak
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Fig. 4. Prothrombin time(PT) and partial thromb-
oplastin time(PTT) before and after open-
-heart surgery, There was no significant
difference between two-groups.
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Table 4. Components of Processed Blood

YUMC

Mean + SD Range

Hemoglobin (gm%) 175 + 17 139 — 195
Hematocrit (%) 529 £+ 5.0 417 — 5738
RBC (10°/ml) + 053 426 — 6.00
WBC (10°/ ml) + 034 013 — 123
Platelet (10° / ml) + 020 020 — 0.88
Electrolytes (mEq /L)

Sodium 1524 + 68 139.0 — 163.0

Potassium 9 + 12 20 — 49

Chloride 1314 + 134 940 — 139.0
Blood Gas Study

pH + 0.66 747 — 769

PO,(mmHg) 159.6 + 207 1250 — 1890

PCO,(mmHg) + 097 20 — 24

HCOy(mEq /L) + 052 20 — 30

hemolytic reaction %<9 8 wk-go] glon, A,
W Hyy dAve] o isosensitizationo] §]
i, v, Ak w2l ok @) citrated HoY €]
FEo W A2 7% A7t Aen, g, 4w
I g g1 AAe] HAE HAFHT 5 Ux, dA
R, el Ago] g glow, AFA thEFe] FHo
8FHE FRdA HAHoz o] E F U=
7ol Aoke 5o Ao A, Bore
homologous bloode] & A} non-A, non-B 7+ ¢}
A& 2A7eEA Y 10-15u 2k Bastg s wha}
A 1-2 unite] FEY Ao 2w A A¥ES
AA &4 4 Aok FAem®, Wick 5L 2} unit
9] plasma, platelete] #8x ¥ &3 v
A4S WEsm At st
1}7P4~§_~°4 AgAE o9 JEld e} Y FR
Aol AFEE & fltke AR AP S AEM e

%ﬂ W], #3, defoaming, o3t 59 AP FHle}
dAAE} H2Pe] £4E FEN £EE 5 e
Agg )7t Baste) AR A 71 7E0 AHS

3}
Aol BaAd AAA, QFHA

ol of Al Aol Aok

B4 %Al homologous blood2] F¥zxFE =Y F
deE PEoEE AN, e A 84 Ay A g

AYstel ARF AFEsHE PR1820)0] Ao
Saol gEi7k Aol A5 A3 o83y ABT
© waolale £4, "ol EFEA %e bypass

pump prime2] Al€ 2 hemodilution, AlA|, cardiot-
F&H 99 A4, dA, e
3 ¥ pump oxygenator ¥ reservoirel]l ‘¢ 2]
AALE, AA, dRFEH Y FeF 1Es AdF
9lt= Zalol A Ringer's lactate T 5% albumin,
2ol AbY AR, FEeAl A AY Fol
ow], AFH WHo2E & F B F&F 34

Aol 2@ WAL FAstl AHEPsHE el

omy suction® 2

%ltl_l,ﬂ.ﬁ\B.lZ,IB,lS 17.21~23.26~ 28,35. ]94 _/}:%%{_ %_l’_ &}
ZFey7) 2 AY, F<¢ 13714 warfarin, aspirin

Y A5 A 8 ALE FA, AYwed Ao
71 7% membrane oxygenator® Al&-30 =M F&
% 288 22D gEA £8 GE £ F A
o SPeEY, £ 49 feof A EE prothr-
ombin time, partial thromboplatin timeo] X ¥ 3¢
Y ou =807 platelet rich plasma =+ fresh
frozen plasma& F¥3A o AL FAIPHB),
A7y Fde L FHE gAE Addsr 5L
2 AFstex o8, d4Eele] dAH%, anticoa-
gulant&] AR&od . Fof w2} thket whgel o)
2} Wby & A=k ol L}-o]}v\ AN&A 73}1]/\4 N A
ol Ao A7) FEHES 2 glepes® g3 g
AR E A YstA ¥ FRzREH F3E g4 e
o] &3t ARAZl F utz
A FgstE & Klebanoff*7} A} z3t11 Bently
Bl atell N Az &St e vAe] Aal, ¥ WA

¢

cardiotomy reservoir &
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WE &wo Arigo] vhEsty, Z4e] pH, Kol &
3, A48 clotting factor®] B EVE, & 2
3-diphosphoglycerate S ¢} & o] gl= vt 27143
He o489 99 Ao mFodA @A = micro-
o]3l g ZE1 air embolism 2
hemolysisdll @& serum} urine hemoglobin® Z7},
49 59 FAHo] YrpeR? ool 9 WG
H & 3ted atraumatic suction tipS A}&3t3 83 2
IA R citrateE A}E3lE wbgo]l 921 (Sorenson
and Thoratec) citrate®] %-& ZE3}l7] o]HP 1 5%
Z89 %ol $71E F dtke dHo 2 ALgo) A
o] k. Cell Saver AlE-Aldl= A dFE ol &
& Az Ay dHEEE Fste arr embolism,
FHAGIA AL @2 FAHFL sjFA L) Cell
Saver AlE-Al AYFo g #HAstolw processed
AY 7= H5ebA e sha o 2 homologous banked
blood B ¢} 93} AL} Bttt i g}, o]lBH o8 =
FET EE FEF 288 98 A3 B A3t

A 51 2 7bE 3} coagulation cascaded &4 313}

aggregation o

o &3 o] F7}ly] a1 disseminated intravascular coa-
gulation o] wa)stA HTPOP) Cell Savere] A}FE-A]
AN F5S olg3 AHog <sle disseminated
intravascular coagulation®] A2 gl ov}® ¥ 4 ghu
coagulation factore] B &L ¢tew wlald ol 1
Hol FAH A= g=r}® BoldtF*®2 Cell Saver
ApRol mE sbg Z GHES Ao &4l Utk
39 2 hemofiltration®} o] A}8-A] Ao &4 o)
slol gAgm QzES BEO] sttt sHh
ey Cell SaverAb-goll wh& dA-g3 Folof A
§2 ¢ FHohn stPuplE), gl AL
YA g3 ot Faf 28] Tyl e A9E A1
al

, B2 e FEAF 2 FE F 1Y 7

A7bFE S A A %S Group [ Bohis 4o Ax
7 AEkR] SRR e F 7dAd e FEAY 2E
Ax o] 471 ¥t} prothrombin time, partial thro-
boplastin time?] xto]lx {IATH

Cosgrove 592 748 S o]&3oz #Hzxlg 6
0%l 4} homologous blood¢] £&o] B @ 2] ¥ttt
B3l s, Thurers®e 4 A o1& 1 unit® 4
F A WE L QS AT e 90% At

A FEglel 7Hestdvtar skhlth. Mayo

Tl

Clinicel M &Y &#7F g983 0z A B¢
normovolemic anemia(hemoglobin=8gm /dl)-& X
stH ey, o9 Giordano%!73)& autologous platelet
rich plasmag A4 +8 4§ oS £9 4 Jdvxn
A1, MdE Al BAE Mestd AgshrEne
A gapol A Abg Al & EHH ATk st T
AAEe] AL ME Cell Saverg A3t oF 18
00mle] homologous blood =& Az 749 37}
21 9j 2.1} homologous blood®} 88 A& wjA &
= fldeh 2y &% g dAF g5 4o
Eg @43t FIXNZ {FAE Group 1(13.

dl) % Group [I(12.3gm/ml)©] hemoglobin

REOE FY e oS AU UAAS
2 Azts] homologous blood &8 o] 2+ uf A
= 7bed Aoz AZdEd oy E3FS) YR
Atg sl A ot o]l wiH A, FEHAA, HE
AF R gl edlo] Yyl a7,

AAEA 29 F&F olH} Algke Fa €9l
9] sheln A7), AW FArd, S =, 7|
Sol 7o fdez A A Aok 2y Cell Saver
8] ¢ Schwieger 5 199 o] #=}ol] A Cell Saver
apparatusg &% Mt w3 A2 494 dip-
htheroids, staphylococcus epidermiszt 2lgke 1} 7+
of me FHFTe YAV F AU VA 158 F
5HAA F&FE gl AL} Cell Saver appar-
aturs A7 Bl FA] T2 ATA FUFE B LU
Cell Saver A3 +&%F 72 PAstvty Bust
Aok Azge 25 A, 9488 2 heparing
A}g-8led  anitcoagulationg Ald sl Cell Savers
ALgst ) ol A7t EAl BAFY vl o9
(contamination) ol 2] 8+ 3 Z (bacteremia) 2] Aj o)
Cell Saver AF&A] of ¢ Yoes paliVe) oatch
A2} 9] A% 4d oA staphylococcus coagulase
negative 79| 2.go] AUy o= JAEFA Hu
60%7t219] 29E€S Helde nnBHol nuy
W & o9& oprh 28y &% Cell SaverAh-§
o W& oo shsAdd #F Foyrt Hasittn
L=

0] 9] Cell Saver Abg-oll W& FAHe 17te] Ay
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Z2 £

1988 1295 1989 7974 Ay
Artery Bypass Grafting 2 Redo Valve Replacement
32} 3592 o Cell SaverE AR 478 g

Coronary

Alsggt 100 (Group 1) Al88 ] 92 254 (Group
& sty chya g A8S Ao
1 Group 17 Group Il &=te} % 1 el +%

AL g £ 28Y S
7F SAATHPY0.05).

2. Group T3 Group I &zfe] =% 2 # Hoyst
A A, A1 2% 99%dE Zolrb AT
(p<0.05).

3. Cell Saver® A}8-3 79 Homologous blood
transfusion %o] 3213ml& Group [[ ] 5060 mlo] v] &)
o] A 7tASEH 2 (p=0.001), A7}5=8 ke Hat
1344 mlic}.

4. Processed blood culture’} 4ol 4] A #o} ulj oFx)
Ao} ofo] mE A HHATL gl P EE
Ak 2efut Cell Saver AHE-A] 2. ol of g 3 3
1 A2t dasicn AYzhEn

FAHLR
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