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The effects of IABP on cardiovascular hemodynamics
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The effects of intraaortic balloon pumping
(IABP) on cardiovascular hemodynamics under
simple deep hypothermia were investigated.

Twenty mongrel dogs were cooled to 20.0C
on esophageal temperature, and were rewarmed to
35.0C by simple deep hypothermia. Hemodynamic
parameters were measured at 2.5C -intervals
during cooling and rewarming. The dogs were
divided into Z groups, 10 one group I[IABP was
used during hypothermia below 30.0C , in another
group IABP was not used.

There were no differences between the two
groups at any temperature for heart rate (HR),
mean aortic pressure (AP), mean pulmonary
arterial pressure (PAP), mean right atrial
pressure (RAP), cardiac index (CI), stroke
volume index (SVI), pulmonary vascular

resistance (PVR), or right and left work index




(RWI, LWI). With respect to systemic vascular
resistance (SVR), the IABP group displayed
higher values than those of the control group at
every temperature except cooling and rewarming
process from 25.0C to 20.0C (p<0.05).

The mean pulmonary capillary wedge pressure
(PCWP) in the IABP group was elevated at 32.5TC
and 35.0C in rewarming process (p<0.05).

As the results, the IABP group tended to
deve lop cardiae failure during the last
rewarming period. The inefficiency of IABP and
thie " tendency fter ecardiae failurce to oceur may
hiawve been dibe te bdalleen catheter Si1ze, aAortiec
wa L Ve omipilditanices lLow edrdiac ontiput: at low body
temperature, and sufficient coronary flow even

at low temperature.

running title : I A B P H FHEKIE KB OOBFERH E
key words : ITABP, simple deep hypoethermia,

cardiovascular hemodynamics
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S)E E o R4 FEBEEE OLWI
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% 8 8
& B [*C] 35.0 325 30.0 27.5 25.0 225 20.0 225
IABP | 173.8430.2 15034280 1273+21.2 100.0£159 69.6+150 53.1+10.5 | 403+11.0 | 63.249.9
HR % 100 86.5 73.2 515 "40.0 30.6 232 36.4
[beats/min] | control | 181.8+27.1 152.8+18.6 1282+143 1024+13.4 749+13.8 57.0+13.8 | 44.8£11.0 | 61.0+152
% 100 84.0 70.5 56.3 41.2 314 24.6 33.6
IABP | 96.5+28.0 888272 79.6431.1 763+29.6 653+29.1 52.5+22.5 | 36.8+15.1 | 59.4+28.1
AP % 100 92.0 82.5 79.1 67.7 54.4 38.1 61.6
[mmHg] control | 87.0+27.3 77.1426.2 685263 67.4+258 588+30.1 4804268 | 34.1x21.1 | 51.5£25.3
% 100 88.6 78.7 7.5 67.6 552 39.2 59.2
IABP | 199469 198468 18.1+69 17.1+64 17.1+64 156+53 | 12841 | 18.1x43
PA % 100 9.5 91.0 859 859 . 784 64.3 91.0
[mmHg] control | 18.0+#4.5 193433 18838 189439 17.1#38 154243 | 145t53 | 16.9+4.5
% 100 107.2 104.4 105.0 95.0 85.6 80.6 93.9
IABP | 58+4.1 6.4+4.5 63443 6.134.1 6.644.3 69439 | 7.043.5 9.1x2.7
RA % 100 1103 108.6 105.2 113.8 119.0 120.7 156.9
[mmHg) control | 5.0+2.4 59427 59433 6.7+3 .4 7.243.6 7.6+44 | 7.6+48 9.1#3.5
% 100 118.0 118.0 134.0 144.0 152.0 152.0 182.0
IABP | 8645 8.2+4.8 9.1+55 88453  10.1#49 102450 |- 86436 | 12.1233
PCWP % 100 953 105.8 1023 117.4 118.6 100.0 140.7
[mmHg] control | 7.0+1.6 8.112.1 84128  10.1#3.7 103x4.1  102+43 | 10.124.0 | 121251
% 100 115.7 120.0 1443 147.1 145.7 1443 172.9
IABP | 2824070 2924098 2.24+1.03 1.95:0.75 1.46+0.61 1.2240.46 | 0.91+0.21 | 1.49+0.45
Cl % 100 103.5 79.4 69.1 51.8 433 323 52.8
[IAmin/m2) control | 2994043 2.82+041 2524070 2384064 1.93+074 1.60+0.78 | 1.10£0.39 | 1.63+0.43
% 100 943 843 79.6 64.5 53.5 36.8 54.5
IABP | 158446 188466 16063 18567 19.648.1 206#6.1 | 22.8+8.1 | 23.246.7
SvI % 100 119.0 101.3 117.1 124.1 130.4 1443 1468
[mibeatm2] | control | 163+2.5  184+27  187+39  22.1#43  243+7.6 239480 | 24.1386 | 27.7+74
% 100 112.9 114.7 135.6 149.1 146.6 147.9 169.9
IABP | 28024340 2533+585 3016£1087 3256+1394 3187+731 2666+663 | 2583+717 | 2611x714
SVR % 100 90.4 107.6 116.2 113.7 95.1 9.2 93.2
[dyne.sec.cm-5/m2)| control | 20574205 18684268 18984274 19424265 20204487 18514496 | 17154874 | 1950+745
% 100 90.8 923 94.4 98.2 90.0 8.4 94.8
IABP | 307.4126 326.+148 338179 347154 392175 326113 | 332.x154 | 320.£125
PVR % 100 106.2 110.1 113.0 1297 106.2 108.1 104.2
[dyne.sec.cm-5/m2)| control | 296.+£105 308466  345+112 306.+120 300.+148 300.+190 | 2951266 | 241.+125
% 100 104.1 116.6 103.4 101.4 101.4 9.7 81.4
IABP | 3.41£1.45 3.27+1.55 230:1.54 1.88:1.16 1.19£0.94 0.76£0.56 | 0.36+0.21 | 1.07+0.78
LWI % 100 95.9 67.4 55.1 349 223 10.6 314
[kg.mm2) control | 3374174 2.75x1.51 227+1.90 205+1.75 1.54x1.89 1.09:1.38 | 0.45:0.51 | 0.95:0.64
% 100 81.6 67.4 60.8 45.7 323 13.4 282
IABP | 0.55+0.25 0.53+0.23 037+023 030+0.16 0.2120.11 0.15:0.09 | 0.08£0.04 | 0.19+0.13
RWI % 100 96.4 673 54.5 38.2 273 14.5 345
[kg.m/m2) control | 0.5240.15 0.50+0.11 044£0.14 037#0.11 0.25:0.09 0.184£0.10 | 0.1120.06 | 0.1620.12
% 100 96.2 84.6 71.2 48.1 346 210 30.8

HR:DE%, AP:RHSBHRE, PA
C | : OB, SV I :—EiaHRIEK
RW I EEHBHNRIER | ABP:

& 1




4 =3
®m &® & B
m iR B i
) 25.0 2.5 20.0 225 25.0 205 30.0 325 35.0
159 69.6£150 53.1£10.5 | 403+£11.0 [ 632499 834%12.7 1121157 137.4x104 1578164 171.4+22.2
i ' 40.0 30.6 232 364 48.0 64.5 79.1 908 98.6
134 749+13.8 57.0+13.8 | 448+11.0 | 61.0£152 946+24.0 116.8+24.5 137.5+21.5 158.6£17.6 169.7+11.7
i 41.2 314 24.6 33.6 52.0 64.2 75.6 87.2 93.3
9.6 653+29.1 525225 | 368+15.1 | 594+28.1 69.0£28.2 80.6+27.7 93.6+22.6 108.4+24.1 116.7+24.7
L 67.7 544 38.1 61.6 71.5 83.5 97.0 1123 120.9
58 588+30.1 48.0+26.8 | 34.1x21.1 | 51.5¢253 64.1+208 79.7+21.4 9124223 984+174 97.0+22.5
5 67.6 552 39.2 59.2 ol 91.6 104.8 113.1 111.5
6.4 17.1+6.4 15.6+£5.3 12.844.1 181243  21.0+6.1 213453 22.5+6.7 22.246.6 22.6+5.8
859 . 784 64.3 91.0 105.5 107.0 113.1 111.6 113.6
3.9 17.123.8 154443 14.5+5.3 16944.5 18.2+4.1 193+4.8 20.5¢53 21.0+4.5 19.0+4.7
0 95.0 85.6 80.6 93.9 101.1 107.2 1139 116.7 105.6
i1 6.6+43 6.943.9 7.0+£3.5 9.1£2.7  10.124.7 8.2+2.5 8.1+2.5 8.513.1 82+23
2 113.8 119.0 120.7 156.9 172.4 141.4 139.7 146.6 141.4
3.4 7.2+3.6 7.6+44 7.6+48 9.123.5 83434 8.1+3.7 8.2+44.2 8.8+3.2 8.1£3.7
0 144.0 152.0 152.0 182.0 166.0 162.0 164.0 176.0 162.0
53 10.124.9 10.2+5.0 |- 8.6+£3.6 12.1£3.3 12140 129429 123+4.2 11.944.7 12.7+4.1
3 117.4 118.6 100.0 140.7 140.7 150.0 143.0 1384 147.7
3.7 103+4.1 10.244.3 10.1+4.0 12.1£5.1 113449 10.8+4.6 10.1+4.4 93425 9.1+3.7
L 147.1 145.7 1443 1729 161.4 154.3 1443 132.9 130.0
)75 1.4640.61 1.224046 | 0.91£0.21 | 1494045 1.7240.56 2.01+0.60 231x0.68 2.65+090 2.91+0.85
1 51.8 433 323 52.8 61.0 713 81.9 94.0 103.2
.64 1.93+0.74 1.60+0.78 | 1.10£0.39 | 1.63+0.43 .2.05£0.25 2.64+0.52 3.184#0.50 3.47+038 3.27+0.82
6 64.5 53.5 36.8 54.5 68.6 88.3 106.4 116.1 109.4
67 19648.1 206+6.1 | 228481 | 232467 198454 177253 162+47 16568 17.0£6.7
1 124.1 130.4 1443 146.8 1253 112.0 102.5 104.4 107.6
43 243+7.6 23.948.0 24.1x8.6 27.7£7.4 _22.9::63 22.5+5.7 233+4.0 226424 19.5+5.6
6 149.1 146.6 147.9 169.9 © 1405 138.0 1429 138.7 119.6
1394 31874731 2666+663 | 2583+717 | 26111714 26764868 2893+726 3126+614 3402:+1068 32234855
2 113.7 95.1 N2 93.2 95.5 103.2 111.6 121.4 115.0
265 20204487 1851+496 | 1715£874 | 1950+745 1970+543 21144474 19931322 1953+139 2146+190
4 98.2 90.0 8.4 94.8 95.8 102.8 96.9 94.9 104.3
154 3924175 326113 | 332.£154 | 320.+£125 442.+263 340.£146 3844185 352.+180 285.x154
0 127.7 106.2 108.1 104.2 144.0 110.7 125.1 1147 92.8
120  300.+£148 300.£190 | 2954266 | 241.+125 292.+185 279.+137 262.+126 264.+94 258.+90
4 101.4 101.4 99.7 814 98.6 943 88.5 89.2 87.2
1.16 1.19+0.94 0.76+0.56 | 0.36+0.21 | 1.07£0.78 1.47£0.97 1.99+1.16 2.67+1.18 3.59+1.50 4.24x1.51
1 349 223 10.6 314 43.1 584 78.3 105.3 1243
1.75 1.54+1.89 1.09+1.38 | 0.45+0.51 | 0.95£0.64 1.52+0.67 2.59+1.28 3.61x140 4.23+1.00 4.08£1.90
8 457 323 13.4 282 45.1 76.9 107.1 125.5 1351
0.16 0.21+£0.11 0.1520.09 | 0.08+£0.04 | 0.1940.13 0.2840.19 0.37+0.24 0.47+0.28 0.50+0.32 0.58+0.31
5 382 213 14.5 34.5 50.9 67.3 85.5 90.9 105.5
0.11 0.25:0.09 0.18+0.10 | 0.11£0.06 | 0.1620.12 0.2620.09 0.39:0.14 0.50£0.18 0.55+0.12 0.48+0.12
2 48.1 34.6 21,2 30.8 50.0 75.0 96.2 105.8 92.3
meantsd

HR: 8%, AP:FHSBMIRE, PA:FEOMBRE, RA:FHERE, PCWP:RTHMBREALE,
Cl:Af%, SV I:—EjatiRIER, SVR:kmEER, PVR:BMEEA, LW EXHs4ERER,

RW I :EEHEHERIER | ABP: | ABPHEAIR, control: | AB PIEREAIRY

£ 1
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NA BEOa)FV>r 10mg/kg i.v.
kyzZ)p7OowT> 1.5mg/kg i.m.
~NINY Y 0.1cc/kg i.v.
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[mmHg]
151
L3
10 7
m -
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NIL—BREOFHER

Cl X BSA
NI— VB 0 = X 0.5
HR
L g IR AT BT > 4.4ccC
BOOC __________________ > 4800
. sh IR SR > 5 8¢ee
2000 > 6 QCC
BEALESL—y - > 7.0cc

Cl; L%, BSA ; AFRER. HR ; LEX




100
[ mmHg]

a- | ABPHHAHRA AHARE 25T)

100
[ mmHg]

b -1 ABP +NoradrenalinE Al (AHA] 25T)

Noradrenalin ... 3u g/kg/min
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AEWE) 1.9 I/min
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AREWB 1.5 I/min
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