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=Abstract=

Effects of Autotransfusion using Cell Saver in Cardiovascular Surgery

Ja Hong Ku, M.D.*, Oh Woo Kwon, M.D.*, Chang Hoi Kim, M.D.*, Yo Han Kim, M.D.*,
Chang-Young Lim, M.D.*™*, Sung Su Chae, M.D.*

The efficacy of the autotransfusion system is a reducing the need of intraoperative and postopera-
tive transfusion in cardiovascular surgery.

Between January 1990 and December 1991, we experienced 23 cases of autotransfusion using Hae-
monetic Cell Saver in cardiovascular surgery (Experimental group). Another 13 cases which were taken
similiar operations without Cell Saver during same period (Control group). The amounts of blood
transfused are 4.23 + 1.84 units in Control group, 2.82 + 1.84 units in Experimental group. Postoperat-
ively, both groups showed decreased platelet counts, mild prolongation of prothrombin and partial
thromboplastin time compred to preoperative value(P < 0.001), but there were no significant diffe-
rences between two group{P=NS). Plasma hemoglobin was markedly increased in Experimental
group compared with Control group(p < 0.05). In Experimental group, amount of average processed
blood by Cell Saver was 700ml of which composition was hemoglobin 17 mg/dl, hematocrit 50.0%,
RBC
5,590,000/ml, WBC 7500/ml, and platelet 40,000/ml. The culture of the processed blood revealed no
growth of the organisms.

Conclusively, Cell Saver autotransfusion system is a simple, safe, and cost effective method es-
pecially in the cases associated with massive bleeding. However, it requires familiarity with system,
gentle manipulation of suction tip, and careful selection of candidates to obtain maximal benifits.

(Korean J Theracic Cardiovas Surg 19935 26 : 255-259)

Key words: Autotransfusion, Cell Saver

A =

A2 ARSI AHY 7 ERRIE BT
Y3 olo] WE el £Y2 AT PHE F, T
olgh FRukE, oI AE, 58 H2 e s} Fokst

oA FR T

Department of Thoracic and Cardiovascular Surgery, Seoul
Adventist Hospital

= Aol st o) o) st F4-o) Htmal

Department of Thoracic and Cardiovascular Surgery,
Medical College,Kon Kuk University

I e el 34 HAAHSFEI 22 vlo]y
24 A%e] zh] T2 F 83 TA R dolnh )
o] A % AE<=¥, nonblood pump prlmmg, normov-
olemic hemodilution® ¢} A}8-2 deke) 7+AE 714 %t
ot o] QAL g3 wiAE 5 Y= "J'%LC‘]D% at
2hx Ap7hpd o) d e S FohE A gl

A8 FHdFdel e 1990 1958 1992
1297121 A& Al A% 368 & Cell SaverE AM-8-3+
T (2383 AHgEAl @2 T (138) 2.2 o] Cell Saver
system®] A&AY kA, 12 Q3 P S AR5 AR
4 o B nas S vy sle] 2 F94E Bas)
= wpole

Al A &

L

—255—



’r‘:!salg E0llM Cell SaverE 0|28} A 7}4-3 1993;2?2?5%;;;
HE1. #Xe MY Y 5 ZEo| Hn
cHat 9 by SEX ES AYT
M 4 1
A FRo N A= 19903 193E 191 129 F 9 12
A, F% F i FEF chel 2¥o] abEE B TOTAL 13 2
& A2 2 Cell Saver (Haemonetics cell saver Plus, Haem-
onetics Corp, Braintree, MA)E- o] 8-3lo] 2}7}+d 2 A] 3} ' DISEASE R ES AT
g 239 (Ao A g kA & 138 (2P E 2, ASD 1 4
Fald e, dAed 2, A -SaAty 55 vlaslyl VSD 1 3
ot 53] ATl A= A2 (processed blood)o] 434 MVR 7 8
e FHSATL GRS A0S 9l AP A SR ; ;
Al sbedt. OTHERS 0 4
s Ak BaE ANAE geon, e TOTAL - -
AR = A A FAd Ax=E0e) A
Ao A% ALt AR Abgto]l AlAR Fof
Cell Saver suction tip& ©]&38lo] N & 33}, A
ety T ol FA YT Folld Y X Re 450 -
servior bag2 2 FA sttt R5Ee) Ao FEA 400 11 Nl
st FAlo AFYS Aetedch FUE AL Cell 350 =\
SaverZ o], 413 R AAE=NE APt on], AHE 30071 #
o cyclew 2,000m1e] A2l 4 A4E AHgstlet 227 N
A 32A-E 913 54 28]+ nonpaired Student t-testE ?(5)3 : o § :
%8 p<0.050)3}F HrA ¥ A2 Hrisbsdct.
100 {1 = N~
T N N A N
POD! = POD2  POD7 = Total

ﬂﬁ%j’]’ 2 i )‘}019’] j‘:_}.;(]__o/] 1’]’°], A =, iﬂ-ﬂ—ff%/‘] U:] Cell Saver Used Not Used J
7\1', o= 7-‘}‘:’_]'}‘]7\_].', ‘Ff-‘o:]% 3“3[}‘%]_ kL protamine°J°1] o a3 1. S4g S5kujeatel H
g} 8] g0l A 1‘%-9]?'5} i}"]—h— Rl (E 1).

AT 2 gz < A3 &F 347k FH %
4% Hﬂﬂs&—a— %t& fé%ﬁr A E dHtr A
& A7) 9 UL UG vl Ak oy )
) Aol olAE Frol GloiA Aol E Mol wsk ) N
o (2 1), 8L Cell SaverAl&72] A$ £ 2.82 N N
£ 1.84 units2 Al Z79] 423 % 184 unitsoll w13 18 Q4 o) N
Al A" S B, sEE ST BEF R a5 &
A5 23 1dA4 AHEE (2 2). 1.51 g
FeA, 5 AFY £33 1, 2, 7949 Hemoglobin H— N
(Hgb) ¥ Hematocrit (Het)2] W3} (2.8 3)&= o771 = 0.5H—
o] & Byl o} EAEE Q] 2o durt. 0 OP ' PODI POD2 POD7 ' Total |
APy Wyg3 o] A% ooyl Aol e
U, 8 aghe) 4k 2 2F AT A4S 127,000/mle) l;l Cell Saver Used Not Used —]
v o) 23l gl 4] = 207,000/mlE. B4 &HH o2 ol o) a3 2. $EA U $EXE0) AFRE S& 2o U]

—256—



o F-21 A
1993:26:255-259

13.5

13 .\

12.5 \\

e

3 A\ ~
= 12
: AN\ /
TN 7
VAN,
10.5 T Y y T v
PREOP POSTOP POD1 POD2 POD7
L—-—- Cell Saver Used —+—— Not Used T
a3 3. FaMFo gMAo| B

AUe AaE BAew (p<0.001), 2F o7 25 FHAA
A BES Bl 2F TR E AY A FELE 3B
HAthH(H 4).

FeA, FEAFE, F2F 1,2,74 49 A& Prothrom-
bin time(23 5) ¥ Partial thromboplastin time®} 7 -$-oi|
Al AT 5 AF Y &F 12U =T
of vla AA4H 27S ot BAIAQ] o 9E Kol
A &kt (p=NS).

Cell Savere] 2o & P72 AAHJ=E veh
£ A EZ %A% plasma Hgb A T2 3L 5% A%
13.13 +9.752 =79 4.86 +4.36¢] v|s) =4 &7}
FE RPon, £F TdA Y Aol = FF7Y 2po]7}
Z7|= AT 2ol vl s Sk dd ek (p < 0.05,
19 6).

Cell Saverg AHE-3F AP7FE oA Aol 22y
e 700mle)Q i, 1 FAAE-LS Hgb 17.5gm %,
Het 50.0 %, =33+ 5,590,000/ml, &7 750/ml, & 42
40,000/mlZ 7tAse] glgdon, AR Tr = e
dge] AlHel] 9)8] Na' 152.4mEq/L, K* 3.0mEq/LZ
vepwtel 2o o] #l-E ¢ 283} Cell Saver &
Aol o 3 A duloF A}t B3I 7 Bolx] edgir}.

I &

A7 28R Q] A" da 9 A3 2 F4]
3= B4 & w3}

HAedle T2 FEv 597 2o 74 AR
We] dejo] F2 3] Fgl o} Aol AP £59)

Number/Cubic MM

ag 4.

Percent

a3 5.

a# 6.

—257—

280

A5 %

MU0 A Cell SaverS 0|23t X718

260

240

220

200

(Thousands)

180

160

\
A

\ /

140

120

PREOP POSTOP PODI POD2 POD7

I+ Cell Saver Used —+—— Nit Used ]

100

S E DR P L

AN e

- ]

95

90

85

\ N
/

A
A\ /

80

75

70

\ I
\__
"

65

PREOP POSTOP

PODI  POD2  POD7

r—-—— Cell Saver Used —+— Not Used |

X F2| PROTHROMBIN TIMES| B3}

14

bl

)

12

Il
10

mg/dL

—

W By N g oo

PREOP POSTOP PODI POD2 POD7T

[ —=— Cell Saver Used —— Not Used |

F=XF2| PLASMA HEMOGLOBIN 2| 35}



FAE S

A8 U+SO A Cell SaverS 0| &8t A7t E

o 94, AAAA £, DFF @ | Aol
e A$ol e 1 Abgo] eEe] Zpaglet

Homologous Autotransfusion Device= 1818 Blundell
o o8l 2-g ggAal 7 Bo| o1& F 1886 Duncanl
o) Aol & z2 Artpdoe] sl At 1943 Gris-
wold7} £%4] g 3], el el Aed S Rt
o} B o) 2 w3 P20 g i)
oFo} A7t5d e gk BAS 2Tk 2v A eF
o) WA A F7t theke] ¥ dag e g
&o) 27}, $8o B P F, 53] FALHAEH T
gla] o Asppde] ood gk AU 2%
q_l 4, 5).

27158 System?] F<Ql American Beatley, Irvine,
Calif= A 2)5ake) W og Pois) &yl 45 ol
2 Fqlgtoem doe ¢ug vt oy v EA A F
conventional cardiotomy reservoierell %% ¥4 Rol-
ler pump S £ AF]stdTh. o] A2 technicians 3
22 5l &% 28 T A o e 2
Zgle] R A2 Ab4HA @3 it Sorenson Re-
search Co., Inc., Salt Lake City, Utahell 4] AF-8-§ 27V
3 systeme 9] &3I4 Suction tipel &3, F
Citrate v} 313+212] controlled delivery® AA1& F o3}
5] 808 Plastic bagell ®o} A5 A, A F=
AH2E] 7 9l Cell saver system?l Haemonetics Corp.
Braintree Mass®= 542 2872 A} AFUE Sl
A5 T gleh o] AxE 23® Y-S resevior o}
A B F FHE APy o2 A Hsls wiE o
g8)ar, 34 s)shelgH4-& A}43lo] Regional anticoag-
ulation& A Al s} ).

AA 9 YARe Ax e, SR HEF &
¥l ¥4u, WMEF Free Hb, Fibrinogen, plasma coagu-
lation factor=-o] A7 5w, oA} 50~60%2] HctE Z
L x23olo] of2}F9]7] (filtered admistrarion set)& &
A ZolEo], ALY AFY7A BF 28AIZRE
o 6%l .

A7read o] ARl B A A, oS argel, o ¥ AT
A, A2 g QA E oo APAS HESSL ST L
A e Aregte 2 - Yol Ahgo] 7t
gy EEYNe) Abge @ HFTE AY 7 UL
A4 5T Warm BloodE A Faghe2 s A A& 7)o}
o} Tl AW e 5 oglen], dojo] x|
02 22§42 5 vk 2] et

A7 e o] ol e EEY AlSgke] Zhiel B X
224 Gosgrove 52 AF-4-3AFe] 60 %ol 4] =¥e] I &

o 5-2] 2l
1993:26:255-259

%) eroprhir &}elx, Thurer 5-& &4 w5 1 Unit¥ 4
z71 ApAle] Fog AY BB FAl FEA A
o wagtozx 3gle] 90%2 Azl A o] 7}
Sk Baskedct

U BagE Agd5el AEEE ol 4d AH F
238 S3ere] Aujake 4 st ok, 8-S 43 )
AT £ gopa skl

Y5 A7 ppE e AP AR HF7 650mle) FRYF
o 7rafahe glgloy) e A 53 £
1 gakeit). o)} Baixe] B AAE Mayo Clinice]
A= dodstdo g obd¥ 2% Hgb 8mg/dle] normo-
volemic anemiaZ %3}, Giordano 5~ autologous
platelet rich plasmaZ AH§Fo2A FHFE AR
4 glehar skt

27] Klebanoff -] o1l 2]3ha Beatly system®] A}
£.0 2 Hgb¥} Heti= ¢z} 4H4-5] v} plasma Hgbell = &
3 w37} gledoka sl en, John 59 Rilof o3hd
Hauztaz 48, A8E, Suelxke Fasel AL
olEL 8 FREF, FE9, AhEY, At 78S
ARE Ao 7)) gk shgeh Bl AFdEE A
2] 714, plasma Hgb 37} 5°] 9o dAl vebx o)
= 7 suction AH§A] FJHo] FAZF HERLE A%
=l

Cell saver® AF43F A5l QoA &3 g o
) 4] Schweiger =Y Cell saver apparatus®] Ao 2
7} 199 2 49 9] $h=}ol|A] Diphteria, Staphylococcus Epi-
dermis”} A& FHhont Aedog AF PEFLS YN
o, U] 159% sl A 5 3ede A2y Cell
saver apparatusoll 4] o] woks] x| @& H o2 o} Cell
Saver Ab& 2.2 Q1% 7ed 7HsAd-S A9l glekal X3kl
t}h w3l A 5-e] Bl A= Y- Staphylococcus coagula-
se9] 7tedo] sl ot MAIEAIS LQFel vls) 2 Aol
£ gaen, 2o Agulek AT 5HY £A1S
Bo)A) ¢gkch.

a2l 271548 systeme] WA wEFe 2 A HEojof
& A WA Apgo] HA3L T A7} Lol of el A
7}, System AHA|E 13§35t x, 433 o g A4S
FQlAbe) A4S Hoshgte) ohge e B okl ¥
of & A8} Ao 7P EE sloof 3w w7t W&
A 3}50] A= ook & Zolrt.

4 £

| 547 Fdae AYTAM K214 WA ARow, F

~258—



o F-217)
1993:26:255-259

[e)

of
=)
=
=

e bl 7} glalek.
B AT BHE AT 2
ARE A Fobste] S TR A4
o2 %5 opg najrh

f_l‘
o

p
¢

0
lo &

A2 b e
A
iy
>
o
-z

)

A~
T

3. Prothrombin time-& A 3§ Fo4] AAE 2748 Bglo 3

v &% 7d Adeso 2 3 BE .
4. plasma Hgb2 2 F A Tl A A8 Frl=dn

A3 gashe PE B ot £F TARAE 2T 5

ol WA= Sk o ek

5. &% ek At T A Ee] UL FF
Al Foe] dEk o] AE = AT FEA 7
Cell saver AH8-2 M 22 27t ole A2z H7

il

s}, 3

References

1. Gilott A, Thomas JM. Clinical investigation involving the use of

8 sy 6

A 2SS0A Cell SaverE 0|25t

the Haemonetic Cell-saver in elective and emergency operation.
Surgery 1984;50:609-12

. John M. Toomasian, C.C.P., Gary Schneidermann. Evaluation

of a new autotransfusion device. J thoracic cardiovasc Surg 1986
;92:936-43

Thurer RL, Hauer IM. Autorransfusion and blood conservation.
curr Probl Sur g 1982:19:98-156

. Hauer JM, Thuner RL, Dawson BR, eds. Autotransfusion.

amsterdam. 1981; 1:152-154

Noon GP, Solis RT, Natelson EA. A simple method of intrao-
perative transfusion. Surg Gynecol. Obstet 1976:143:60-75
Kenneth 1. Mattox. Comparison of techniques of autotransfusion.
Surg 1978:38:700-703

A7, 2 AEAL £E5. JHAEA| Cell SaverE 0[23t

Rpotgel ok of -F9 =) 1990:23:260-265

Schweiger IM, Gallagher CJ, Finlayson DC, Daly WL, Mahler
KL. Incidence of Cell saver contamination during cardiopulmo-
nary bypass. Ann Thorac Surg 1989;48:451-3

—259—



