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o] F713HE Azt FJUs AU 540l Fo¥ ¥ Erhe Aol
S| gt ofF] WE I F= el i Wol daA oAl dx|nt HE
Lol it4 S Erthe ZoE d3A Qs O xR, Al REEe 8
B2 E3Y F242 oln] UAMHI At

oty 22 53U ARY $J2 Het HE AAY FaF 7Bl oA
ZF(microembolism)3} 22 BFABE (perfusion morbidity)S Eole FRLIALTA
2}-g-3131 Q). 2.4.5.6)

2 =2diMEe o8 71 23 7198 F3tel 2EE QMR £ 83 4 7%
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2 KEMRREFTAR RIE (55188)

o] MAZ FUol ol=F= HEHY, Fe|Fo2 dup} HIst=Tlo iRt 4
Mg B3l AYe 40 ABEE FE3t] Basiazt jicl

1. 2o 2 539y
1) 24 oy 2 A < 22

19939 39 2&YE 19939 59 7] ALIPEY AFAUSIIE o8 A
&S AL B} 3 M| ZTo] 1008014 200 F9E o E ZAS}
gt ZAlhAA 202 Aoletaigol HYF, NEy, izt HIYERE Al
hds FEst] ZaP Bt Bzl AEe AeH Azo) mel AAR B
AZM 331 om, dol BapEz) AWETE FES AR ol

chEmz} Asiigue) ARe s QTS dAst AeBe AWsa
th &3 (circuit line)o] AMER REFAFL Ao ¢HFo] AT &3y
(0]3} Hetolata &7} oF 24% wi2)7} EIEE B} Het o YA} 71831 ¥
o MG Sx3ton olm A &3/ Po| A B 1700w, Loks
1200m 7} E| & A1 SHAYVA (fresh frozen plasma)?} Hartman §94& F3tsl
th ABA B 2L crystaloid AP NS YEFH LT Mg EXL A B
Zolle A ALY (20 ~ 25° C)2 HEidon AFFE 15k 0¥ B 2.0
~2.2 L/min/BSAm2 , 1 o]slof A 2.2 - 2.5L/min/BSAm2 B F-A] 3tEom S
3 BAE ¢34 heparing 3mg)B.W Kg 393l 4<% activated clotting
time(o]3} ACTERS &3lel 2 $x71 4000]4 6002 Alol& fAI3I=SH
heparing AH7|& B3l F¢sialct.
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AN E 2ollM Heyuxe] why 3

2) 53 ¥y

(1) Z2A 23 P 2L A7)

YUty o g AlR3t 32 TA| = ethylenediamine tetraacetic acid(EDTA K3 &2
K2) 1.5g/d17} Eojgls 87l Al &8F FUEE HEol 2= A4S 43
(oxygenator)olA] 5ml FAZIE 3sIA, ZA A A7l AR A(0]8} predP
2iadh) ¢ Agl «8 JRA] F 30E, 60%, 90 (o]3} ECC 30, ECC 60, ECC 90°]e}
33, AL ¢Ho| TEn) (postOPelsl ¥):oldith Mjedo] 90& ol 7
= FF X2} vty AN 23t F3F3tAct

(2) A &3
BE ZAolN 3 4y HIE A 4MAH B AT
Coulter-STKSTMol A HEF, WHEF, H4uFe] S0 83 FXE FH3o prelP
gkzt w23t

mw. a=} &

A U ZRAE 018510 prePA| 2} vl AL BE YA U
#)4 (hewodilution) ©.2 Q3] YlsEo] nlAE Wekg Tsigch t 2R Bt
o EAFQ 2l ot nak

1) Ngje# 2tz 24

Bl 4% EXE 31.45+19.61AM(ES] 1~644))01% o, AFS 48.18%
21.06Kg(*M 9] 2.5 ~74Kg), AFEHYL 1.4140.49m2(H ¢ 0.18~1.93m2) olrh.
Ao 2} cidAtoll g2} BxL7L 147 (70%)0] 678 (30%)] o=} Hx} ZE=2
el = 1 0.424 g2t oAxpEct goton, 154 o|3te] Aoh= 5% (25%)0]
3L 154 o] AN thdAl F 158 (75%) 22 A PUEINUEE Bt
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$ 218 2 m2 min min ml " oml 352

o

7(H 00

o oolo 897.50
60{ oo 00|00 +388.87

ofo oo 164. 65
504 00 +86. 04

oloo 0
401 ° o 96.45 (570,00

+39.14|+253.61
30 oo 1.41 i
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201 0 ] ]
o | | 5
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oo0|o olo | | | i i iE 8-
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n=20

mganj:standard deviation

Fig. 1. Relationship distributions of extracorporeal circulation data
: bddy weight

: body surface area

CPB t :
ACC t :
: bank citrated whole blood

: electrolytic solution

B/W
BSA

¥/B
ELT
Ac.
Co.

cardiopulmonary bypass time

aortic cross clamp time

: acquired heart disease

! congenital heart disease

A|2) <80l £0F A2 AN A]7H cardiopulmonary bypass time)o] 164.65+
86.042 (9] 105~470%), tlE™ x}t xixkr|ZH(aortic cross clamp time)2
96.45+39. 145 ('3 9] 54~1465)o]2lth.
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AL f oA HYMEe] Bk 5

e ERIEE

213 R Ry Apgar2 570, 00+253. 61ml (*H$] 200~1200ul )E. o]

217} 717 Hetel Ajolo] whel AR 2ol 8 Rt Fahe) Hartnane] A}g-L

AN BAo AN 897.504-388. 87ml (*2

HAFE AT Folrkfig. 1).

2] 200~1500m1 ) & o]=

A FAolM BE

A A2QPOT B} A2 HHE HEH, 225 HAEH Aol A4F A

20] FojA|l Q& HofF

3 elcHfig. 2).

Tem(® C) 36.24 36.76
40 +0.75 +0.48
1 27.33 28.01 29.13
30 +2.32 +2.23 +4.25 20.45
1 +0.13
20 1
]
10
| 1 i . )| ) 1]
preOP ECC30 ECC60 ECC90 ECC90over postOp
n=20

meantstandard deviation

Fig. 2. Changes of blood temperature

R-CREDRITS

A. RBC2} Pit

A2l £V stol F2Be) 2Y0T HIYAG o] FUst AHgIIR LT

REC, Hbe) WiBje} mparjxle 44

&3 35% o]l ZtE Hold Het: ¢

o] 23y

o) ol met qM8] el Fitit Mgl el gzt Bl FESA 2Astol

= A A& shiMe ¥F,

1.54%)& B3t ol=
dgoldet. Ag] «%

Q2

tiAtd o Aoiit 25% jele] ZH(25.53+

Q Hetd] AR A Zog AN HzpjA FUy
Folle o] #A71 sl Arhh M ¢¥o] guiA wrE

37H8 Hol gtk 33U postOP Het X7} 31,3945 7552 ZHAEo] Qlthe R

& oh Hudel woie

el 1 et

RE& Hujsh=d,

BT 71 wol BoijA 9ol olF
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KEHRBEFIAR RICE (5B18#)

A< 30532 MCV(84.98+3.99f1)2} RDW(13.56+1.88f1)= preopx] HC} 3
7¥5)o] QitH(table 1). MY«Ho) Fdu) B2 vl histogramoX = HEI7}

macrocytosis QAN Rol1 QltHfig 3).
pre0P ECC 30 ECC 60 ECC 90 postOP

BT (° C)|36.24+40.75|27.33+2,32|28.01+2.23|29.13+4.25{36.76+0. 48
RBC No. (106)| 4.01+0.66| 3.15+0.25| 3.00+0.15| 2.96+0.13| 3.68+0.35
Hb  gm/dl)|{11.86+5.22| 9.71+0.84( 9.24+0.70| 9.48+0.65|11.46%2.09
Het (%){33.23+5.22|26.86+2.31|25.53+1.54|25.63+1.39|31.39+£5.75
MCV (f1){83.1647.31(84.98+3.99|84.81+4.08/86.58+2. 94 |85. 461+4.89
MCH(pg/cell)|29. 70+3.20|30. 80+2.02|30. 70+1.89|31.92+1.34|30.97+2.02
MCHC (g/dl)|35.68+-0.87{36.18+0.91|36.15+0.86|36.88+0.73}36.171+0.60
RDW # (f1){12.9541.13{13.56+1.88{13.43+1.78|12.48+0.61|13.40+1.27
n=20

mean+standard deviation

#P <0.05

Table 1. Distributions of RBC parameters

BT . Body temperature

RBC No : red blood cell number

Hb : hemoglobin

Hect . hematocrit

MCV : mean corpuscular volume

MCH : mean corpuscular hemoglobin

MCHC : mean corpuscular hemoglobin concentration
. RDW : red blood cell distribution width

B3] A ZH:1508) S MeEHo] o]Fo|3 55 xloA R¥E= 15.56+
1.882 IA Z71EQTHP ¢ 0.05). MCVE 4] 85.4614.89f1 2] preop?|(83.16+
7.31f1)8c} ¥4 UEhIZE P77 371 A7) HoZ olEsla g

[~
M"t" 76"333'
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AL ol FAMEe] g

ARE W7 Dol Agols BFst MoHisk
Ihe HAg Aedol Ha

AT

JUY 4 7} Yok o] ol FuEe
MCHCS] Wi} gl AL REEHZA] 4= AelE X
UASS TP

RBC

rel /L r‘el l [\’\‘

/. A

50 100 200 300 f1 50 100 200 300 f1
preOP ECC 30

50 100 300 f1 50 100 00 300 f1l
ECC 90 postOP

00
ECC 60

50 100

Fig. 3. relative concentration histograms of RBC during ECC.
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(P<0.01)
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8 XMEFREFIAR R (5H184#)

ZeLh MPVR} POV S CPB7} Bl 74A] 4X)8] W] Rolx| ekx gick.

pre0P ECC 30 ECC 60 ECC 90 postOP

BT (° C)| 36.2440.75 |27.33+2,32 (28.01+2.23 | 29.13+4.25 | 36.76+0.48

P1t(103)]160.13+82. 43|85, 8840, 47|85. 75+42.95|100. 40+19.20|106. 71 £49. 24

MPV (f1)| 8.63%1.06 | 8.24+0.76 | 8.13+0.65 | 8.08+0.69 | 7.47+0.74

PCT #(%)| 0.2840.41 | 0.07+0.03 | 0.07+0.03 | 0.07+0.02 | 0.08+0.03

PDW (f1)] 16.81+1.27 |16,451+0.51 |16.53+0.58 | 16.92+0.58 | 16.94+0.90

n=20
meanztstandard deviation
#P <001

Table 2. Distributions of Platelet parameters
BT : Body temperature
plt : platelet number
MPV : mean platelet volume
PCT : plateletcrit
PDW : platelet distribution width

PLT PLT
' rell rel.
2 10 20 30 £1 P 20 30 £1 2 10 20 30 £1
preOP ECC 30 ECC 60
PLT PLT .
2 10 20 30or1 2z 10 20 30 f1
ECC 9o postoP

Fig. 4. relative concentration histograms of Platelet during ECC.
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AAZ 2ol M HoYMxe] Rhg

B. WBC &X

BEHN BZFo| ¢= A
(38.0449.11%)= x| 4
o] 9131, 3} eosinophile(l.44+0.34%),

+1.75%)8] ZAE 3 Rols P,

A
=% 60

918 R8T

l:l

\_.

5}7} postOP2] T 377} 43| 4
basophile(0.66+0. 43%),
ol AR YnjE 7A|x= Z¥ch

Holl ¥F7(55.1649.32%)¢} =T

EecRs

monocyte(1. 97

B thEW 2 AT EL M2 £Bo| Turtein Mol gelzees A4
Tolo] M=s) FYHE GYOT $¢ A £ES HPUOH I o|Folt 2 HE
o] ¢9joicH(Table 4).

preQP ECC 30 ECC 60 ECC 90 postOP
Body temp. 36.24+0.75 |27.33+2.32 |28.0142.23(29.13+4.25 [36.76+0.48
WBC No. (103)| 7.13+2.92 | 5.83+1.78 | 6.60+1.93| 8.38+2.73 | 8.23+3.69
Neutrophile{%)|60.64+13.08|57.56+9.70 {55.16+9.32|61.63410.79|71.20+17.78
Lymphocyte (%) (29.76+13.57(|37.76+10.20{38.04+9.11(31.95+9.06 |25.09+16.97
Monocyte (%)| 5.98+1.70 | 4.58+1.86 | 4.73+1.86| 4.18+1.97 | 1.97+1.75
Eosinophile(%)| 2.08+3.19 | 1.48+1.78 | 1.4440.34] 0.74+0.39 | 0.63+0.29
Basophilile(%){ 1.55+1.93 | 0.56+0.42 | 0.664-0.43( 0.42+0.37 | 0.4340.14
n=20
mean+tstandard deviation
Table 3. Distributions of WBC parameters.

v. =2 =F

]2 AE A A1¥7|(oxygenator) 2 KU JADH F Ty Hxje] oA

5=

o] 194]7] W7E Qlgich D
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10 XMERREFTAE RICE (518#)

B =52 AMatss RS hemodilution bypassdh= EQlo] A2eu o2 ofy)
He YR 1S AR RN AN RE dopt Sl HEst o
=R ot Makth ANES AWYol Yojd 44 F AP FuAoE 3
B317| 918 AT R3¢ BHo8 Sy Aeiold AT energy AHE L £
2} E2E AgAsl, )] Y =t He A& YRSl EUT MR &S
ol Azt Y EAY PSS HaPog Fo F= o] +&2 Al
2% 890] X3 At ROTLS O k= A2-NYERA| Het's7} 25% o7
duf ol ¥l stgch2) oot T2 AR Eof AUES A A SBA
= HNERSIL 223 FHo|2R 1 Het¥JolrMe CPB7F JAE = Fdole M3l
do|u} AFEEE 2l 2B S HE Havl ook 71EFH Lz P FUdoles 4
Ho y57} Yol Ugor bypassE = U 4B +ELE FAEHACHL A1
o] Z2gto] ulel Het& &ol7]l $13l ¥ Tl FUY APo] thg3t] AM3] F
7Z1E 2 922 B 4 AUk &, PB 7t AR F bypass Z7)oxet 2 SR

Bo{FE Flojch. 3HA|of packed cellE B & 282 B2l HEF s&E=
o Fokth ol AT Fo| QoA ME ZRe EA A& LeE AYAE
ARg3le] S A2 £ FAAF A BEE M= el WL,
Ao Fe7h= BB ols F& AX 9 )& £ELR Jo] eof Yre A
RBol Fa orl A28y HHE AATL Ade® HIFY d¥la =
(histogram)= Cecil price-jones7} red cell sizeZ plotting 3+ o2 §HAt e
2] AL celle] Ao 3, gyl Aol 0] Atke 2 UX
3}%dth. 8 o]Ao] u}E microcytic, macrocytic?] ju]} FUY Zort.
BRFU] B2 4 A= BT B P Gl tisid= A7 ¢
32 o] Hrh ojulE MEufe] At &AMQ dole fel Y BNVt BFRF
QiU dojd 4 gtk Zlolth2) 2o Aol BFF U FAs = NI Y
gz RMEBY AFAEL w7t 5YA £4 7)Wo] € 4 Avke AE o
Ash= ARt 2A7E 3 g2 9 oz sha iRt FejdtEd g3l 5
3] YAzt AYIE go| JiAlE MEYxle] A3 AR Brle oMY AF
olt}l. o] mMISNEL HETHA VP 2ER VS k= A Aol A



AN ayollA HYMEL vhg 11

= 838 EFE FHE°] BFOAM intersitial FZtoll A He B9 A
TR APdoj AFRE SH7bE wioir) ©

3 SEAFEA A oS AW FU At Il HHE o} Bkt
g4zt 8 S 218 3gAE= EDTAV} 7MY FX7 HeeH Foll AMEE=
heparine] Zz}o] mjal= FE st FAIZHY AR 93] E3EH=
AL thE FEIAARCH= heparing AR A1 o= HYME ol o
e F2] U 9.11:}~——‘3‘“ Y = & Folch 10.1D o] AFo)A histamine
£ A Fo AFH & F UL F¢ F71E JHE doRitks A& R
of FAch & —‘&-\1:°“’4 Hd, dant WPe 3712 PCTA7L wo] Hox USE
& 7 AUth oHSHES Fo7l= AP EAL HETALE oYz 3l Y
Bollt AAAZ Q3 Folet Y njHY 773 71 WeE 2 = A
by A2HQ! prostacyclin®] FA 2 o] Fxo o] & fA|5hs Ro|] mi¢
23t F4A%re] ¥ L serotonin} thromboxaneE oL} QUZTAQ) ¥] JEI}HY
S0l Pazto] x2EW dojtrin deA Arh 10 E3, JHE 43k 2jAlo]
ol ZHL3}M= histamine, serotonin, thromboxane A22] T3t Hu] HAL L2
Sh=tl BTt o]yt 2He-2 vl-ZAM At S Asty] AR} o] 1}

AL Al 322 430 T 4 prostacycling E¥S}= prostaglandin S o)

4

QRO WLNEOTH FHL o= Hr) 41D
B ZARRLEe], A%t B 2AN WE -4 Fiof oyt g7 o

AR o g nf¢ FQ3lctn gt & =Fo A X monocyte?] postOPX|7} olo] ZbA
Hol ole A& 8 4 e, ol ¥4 B39 F7IE ME conjugate’} Wol
Hag Fojelz AR FAAUL e k. FHIT dFolAMe
thromboxane/ prostacyclineo] d¥] g #{ZEQlo] thromboxane ¥ATE 2o
orientated 3}A] 223513 ¢lrp= Zojrt, ®3F prostacycling] infusiong A|333%
ARAME A=t a3t FHE Yol3t, B3 ol Bauty) £ 7)%5e
HES= BASIA vtz FABIALE ojFo] HEH Fol B2 £ de S
T 4 olvi Feh i gukA o2 ZPAIZR} antel (-)Y ABALE U
EREE, o] FAAlS Hels AU el S UAY 5 s Anlest He %
7t Slth. preOP 4wt =71 Hazof visle] 18% I A ke AL 3}3¥
Ao BAI AR 2= 4 JleAc BHLE B 4 UL Holth
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12 XHEREPTAR ROCH (181)

2 =T AN $3Alo] BFHES o] F1PLEH BF FFTo|
ZARTR Aploll ZAHE Wstelch

19939 39 2¥e 19939 59 WK Audrieia $ MBI H5HY
AAM] T ARFSBA WARN 2028 38T AIX 9 histograng DY
stod SEo} MEH o] ME WAHE D83 prelPX 2} vt} A Az
£ cheat ot
1. Y87 $YUE WHsh=rlolE MV M ZARRCHE RFE B3l of 3%
3 PRE Ag + AUt
2. MieBo) oo Usigol whe} AW F7AITHP < 0.05).
3. PCT 571 A Sl F2As) RATSTHP < 0.01).
4. WYT BEgS) W 2o} Gk
5. Az Moletold BIRBE AT NI} H2oT =4S Fch
6. 42 ¥ 44U g AESA 3EU AE 4L 47 Ak

ol AolH AAS-ANASHOE AT YAHNT &4 T YANE
S22 U BREE SAR] WAY 4 Urhe 2 HAY 4 oo, & ¥
A8 Ago] WANES ZUWA RASETE Reulsn, 42 Ykl 42 ¥
GRS £US HE U0 YAATY SEE FAs| B & Rolth
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Blood cell response during hypothermia
- analysis by Coulter-STKSTM -

Jhoo, Kyoung-Woong
Dept. of Clinical Pathology
Kwangju Health Junior College

> Abstract <

It is important that we should do our best to keep the function of the blood
cell originally in extracorporeal circulation for open heart surgery. In
cryo-surgery, to control the temperature of circulatory blood is hypothermia,

It is generally known that the pathological and physiological changes in the
blood cell are one of the important causes of postperfusion syndrome,

So in this report, the statistical differences between the various physical
changes in circulatory blood cell(n=20) and preOP values are compared through
the clinical tests,

As a result, on account of the long-term perfusion the increase of red blood
cell distribution width(RDW)(p < 0.05) and the decrease of plateletcrit(PCT)(p
< 0.01) are shown, but white blood cell(WBC) parameters are not changed.

It is suggested that blood cell damage can be prevented by means of the
effective perfusion and pheresis instead of whole blood transfusion is more

proper.



