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Effect of Cardiopulmonary Bypass on Platelet

Jun Young Choi, M.D.*

and Kyung Phill Suh, M.D.*

The effect of cardiopulmonary bypass on platelet count, platelet function, and bleeding time was studied

in 60 patients, Platelet count was significantly reduced during and after cardiopulamonary bypass. Platelet func-

tion also had a reduced aggregation response to adenosine diphosphate. Bleeding time was prolonged to over

30 minutes during cardiopulmonary bypass and not returned to normat level until postbypass 1 hour. The amount

of postoperative bleeding was proportional to the degree of decrease in platelet count and function.

degree of decrease in platelet count and function.

There was no significant correlation between duration of caridopulmonary bypass and platelet count, platelet

function, bleeding time, or amount of postoperative bieeding.

Patients with cyanotic congenital heart disease showed a larger amount of postoperative bleeding thean

patients with acyanotic congenital heart disease (P<0.01), and this difference was due to the fact that platelet

function was more significantly affected by cardiopulmonary bypass in cyanotic group.

Patients using membrane oxygenator showed a less amount of postoperative bleeding than patients using

bubble oxygenator (p<0.005) reflecting better preservation of platelet count and function by membrane ox-

ygenator.

M =

19531 Gibbon o] A& =33 o] &3] AATEel] A
o2 433 oldl, Il G2 ofirta] Y H
Hall F3E 04-7‘7} Aelgkz, obgel 9 gl
gt Mg, 74, JlEsel TE P& Aweld d
Aol H o &3ty °L‘:7§_‘F_ QAN A A 7F ARG
A A rg wAsig o

x Agdstn ozl 3o sstaa
* Department of Thoracic and Cardiovascular Surgery,
Seoul National University Hospital
o B ATE 198TYE A 2ol ey dad Tl o
ol o8t F.
198714 124 289 &+

e ASE sl 4 G4 Eolss B4 oA
T4, o7, Rizks, el oA % 23 So) w25
Ad o2 cAeid gh el £ YA A
@ Seket 4 3E 1ge doslA Aok olddt A9
ool o AN uel el B EAE oA
A #Ye 4 A olob F2F FAYE B9 s
2 bl e,

goe) o) FHAE 3
Fowe Ao gHA Aok A el Ao

FHE oL e 2 of

2 nA o ZlA Fwdell HY HEF: e aEHA Hog
A ) Frloll B A (adhesion), F4ABE 7 g

3 &4 (agaregation )& Aoy A, 4o 3 25
o] A 27tz dF=2-L-E4 (vasoactive substanc-
es )& THAE FuletAl Aot w49 s 3kE
A dase] gt Faste 49ty sl A3}

— 2 —



= "o 5380 dojudrt, o3t 4539
Yagol oigt oy, 2 oz °l°H FEF 284
7k (bleeding time )o] Zelxlm, 44&3ake] 3o

740451"4 FE5% £3o) gokxla “Hi— 282 93l
Tgo] L7 & ek,

-5—03%94 BAL A £ aFel Yawe] opH, A
WS sl o2 A, Y4 A-A 4323
gl A A AN AAHY AFAE #AE B 5
£F 294 P U UL EH 445 d44 AN
AR} A A $A g Eote] e B B4, 9y 4
3}7] (membrane oxygenator ) 7} »] £3 At3}7] Gubble
oxygenator ) B} HAuo| ok, A BES 93 o
Srotthe R B ul olo] o AAEL] AYE
a2 FogM TR AdTEd 2L Eo
= e EAstor 28] 5wzl g,

HZ et Wy

Azl g el 4 Adqess e 603
o 335 A7 Aoz sk AT 44 o
47& v group 22 o] 2} group o FEG 77
1594 02 43¢ et Group I & 4o} u]H 44 A
A Ad S A2 T4sigs, Growpll & 4o}
Ay AAA 4388 BRAL FHHR o, Growp 1
FA4 AgRtd g g2 Sz 48] 4
SRR 43k, GrowpNe 49 FH4 A gueda
B HAEA Y absb] AHERAE T4 S o (Tab
1.

AR #ALT AT WAt §FFES WU
v, =&* el aspirin o]} dxpyrldamol = ¥4
ASHAA S FALL 4FHo] AN FE4F ¥
5T AAdE FAL HAe °4-‘r’-£H*<}°ﬂ A 295

-
= 4al

Table 1. Composition of groups
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Group Criteria age (yr) body weight (Kg) Number
I ACHD, BO 14.8+5.9 15

I CCHD, BO + 12.6+4.4 15
et VHD, BO 40.4+14.5 47.8+6.9 15
v VHD, MO 42.6+12.8 493474 15
ACHD : acyanotic congenital heart disease BO : bubble oxygenator

CCHD: cyanotic congenital heart disease MO : membrane oxygenator

VHD : valvular heart disease
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(Tab 2,Fig 1). Group I 3 Growp Il Afole] &= &
T 7hae) el g zolsb gloich (Tab 2, Fig
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B 120 o) g A9 A el A ol
QA b ddn (PC0.01), Ao o] BE LA 5

5 Aoz sigle A d A4S 30 Eulell A9 Group Mol 4= 44.3%3.2%9l ybd Group N 59.
34 59 52.3+£9.4%7hA s P.oH (PO, 445.2%2 803 o]z} ALk (P 0.001) (Tab 2,
001 ), 60 -l 49.7+7.2%, 120 %ol 46.4+6. 7% % Fig 3).
Table 2. Platelet count (x 10*/ml)
bypass postbypass
Group  prebypass 30 min 60 min 120 min 1 hr 24 hr 48 hr
1 26.846.5 12.6+4.7 11.8+3.9 - 11.3+2.7 19.4+4.6 229+4.6
I 23.4+8.3 13.0+31. 11.442.7 10.9+2.0 11.8+2.6 19.7+3.7 234457
11 24.7+4.9 12.4+3.2 104+1.4 10.1+1.6 10.9+2.1 20.3+4.6 22.7+4.7
v 25.645.7 14.0+2.9 13.8+2.1 13.6+1.8 15.2+2.4 21.243.7 22.9+4.8
Total 24.8+6.1 13.1+3.2 12.3+2.9 11.5+1.8 13.6+3.1 205449 23.3+5.2
Table 3. Platelet function (Dmax, %)
bypass posthypass
Group  prebypass 30 min 60 min 120 min 1 hr 24 hr 48 hr
I 84.3+10.6 49.2+5.9 48.7+5.9 — 64.3+6.8 81.7+8.2 84.6+11.1
11 81.1+12.8 47.0+5.6 50.2+5.6 48.7+3.6 53.3+5.5 80.8+7.9 83.7+9.6
I 80.8+9.7 48.4+4.9 52.2+6.1 45.2+3.9 56.7+4.8 799+11.4 81.2+11.0
v 76.9+8.3 48.6+5.1 47.3+4.7 55.1+4.4 66.9+6.1 81.6+10.3 82.3+9.8
Total 81.4+10.2 48.34+5.3 51.2+6.4 50.8+4.0 61.2+7.2 80.6+9.7 83.2+104
Table 4. Bleeding time (minutes)
bypass postbypass
Group  prebypass 30 min 60 min 120 min 1 hr 24 hr 48 hr
I + 30t 30t — 8.3+1.8 3.3+0.4 3.1+0.3
I + 30t 30t 30t 92+1.6 34406 3.2+05
I 3.5+0.3 30t 30t 30t 8.9+2.4 3.2+0.3 3.2+04
v 35404 30t 30t 30t 82+1.8 32402 3.2+06
Total 3.6+0.4 30t 30t 30t 87+1.9 3.3+06 3.2+05
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. 2. Comparison of platelet count change between
Group I and Group II
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Fig. 3. Comparison of platelet count change between
Group III and Group IV)
(¢ ———s; Group III, OO———C7; Group IV)
*, **P<0.01, ***P<0.001
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Fig. 6. Comparison of platelet functional change between
Group III and Group IV
(*———e; Group III, O———0; Group IV)
*P<0.005, **P<0.001
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Fig. 9. Comparison of bleeding time change between
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Fig. 11. Relationship between duration of bypass and
postbypass 1 hour platelet function (no significant
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Fig. 14, Relationship between postoperative bleeding and

postbypass 1 hour platelet function
(v=-1.3x+0.72, r=-0.93)
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