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—Abstract—

Early Postoperative Hemodynamic Changes in Patients of Congenital
Complex Heart Disease using Blood Cardioplegic Solution

Young Tae Kim, M.D.", Young Jin Kim, M.D".

Postoperative cardiac outputs and other hemodynamic values were serially measured in
fifteen patients of cyanotic congenital heart disease, after use of blood cardioplegic sol-
ution,

Cardiac indices showed no change untill eight postoparative hours, then it began to de-
cline to reach as low as 3.22+0.7L /min /m? at 12 hours, After then gradual increse occ-
ured to recover upto immediate postoperative value at 20 hours. Sharp decrese of heart
rate and increse of systemic vascular resistance during 8—16 hours and steady increase of
stroke indices during the whole study periods were observed. These observations sug-
gested that the myocardium recovered gradually after open heart surgery, and that the de-
crease of cardiac indices during 816 hours could be a result of decrease of heart rates and
increase of afterload.

The changes of cardiac indices correlated with the changes of heart rate, postoperative
time and mixed venous oxygen saturation (p<0.05). No other hemodynamic values found to
be in statistically significant correlation with the changes of cardiac indices. Left ventricu-
lar dysfunction seemed to occur more frequently during 8—12 hours, but it was not statisti-
cally significant, (p=0.73)

In conclusion, great care must be taken during 2—3 days after the operation of cyanctic
congenital heart disease, not to fall into a low cardiac output state, by maintaing adequate
heart rates and reducing afterload especially when the systemic vascular resistance inc-
reases,
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Table 1. Diagnosis of the patients,

Diagnosis Number
TOF 11
TGA+VSD+PS 1
DORV+PS 1
PA+VSD 1
AVSD 1
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Table 2. Compostion of CPS— I and CPS— I Sol-

ution,
Elements CPS—-1 cCPS-1I
Sodium (mEq /L) 109 89
Potassium (mEq /L) 30 15
Chloride (mEq /L) 112 104
Bicarbonate (mEq /L) 26 20
Calcium (mM /L) 0 0
Glucose (gm /L) - 5 5
Mannitol (gm /L) 5 7
Osmolality (mOsm /kg) 345 345
pH (at 24C) 7.4 7.4

Table 3. Composition of Blood Cardioplegic Sol-
ution, (mean +standard error)

Elements BCPS—-1 BCPS-1I
Sodium (mEq /L)) 114.9+3.3 111.5%+4.6
Potassium (mEq /L) 23.6+2.3 9.4x1.4
Chloride (mEq /L) 100.8+3.4 99.5+5.6
Bicarbonate (mEq /L) 27.4+3.5 24.2+4.0
Calcium (mM /L) 0.1840.06 0.19+0.06
Glucose (gm /L) 351 3.5
Hb (gm%) 1.6+0.4 1,7+0.4
Het (%) 4.9+1.2 5.0+0.9
PO: (mmHg) 281 +90 276 +77
Osmolality (mOsm /kg)  332+18 332421
pH (at 24¢) 7.68+0.07 7.54%0.15
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Fig. 1. Postoperative changes of the cardiac index
(SER : standard error of mean)
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Fig. 2. Postoperative changes of the LAP and
CVP (LAP :left atrial pressure, CVP:
central venous pressure, SER : standard er-
ror of the mean
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Fig. 3. Postoperative changes of the MvQ: and
heart rate. (MvQO:: mixed venous oxygen
saturation, SER :standard error of the
mean)
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Fig. 4. Postoperative changes of Urine output and

Body temperature. (SER :standard error
of the mean)

Table 4. Correlation coefficients between cardiac
index and LAP, mixed venous O: satu-
ration and heart rate. (p value)

Time(ht) LAP(Cm)  MVOx(%) HR

1 0.05(0.863)  0.51(0.072) —0.08(0.786)
4 —0.12(0.586) 0.65(0.009)* —0.03(0.908)

8 0.03(0.927)  0.73(0.002)*  0.34(0.215)
12 —0.16(0.572) 0.65(0.013)* 0.13(0.638)
16 0.09(0.761) —0.24(0.411) —0.06(0.824)
20 0.14(0.639)  0.23(0.427)  0.08(0.782)
24 —0.10(0.731)  0.34(0.239) —0.14(0.643)
36 —0.04(0.883)  0.36(0.201).  0.19(0.506)
48 0.36(0.210)  0.59(0.027)* —0.03(0.097)
60 0.13(0.681)  0.34(0.330)  0.14(0.657)

(LAP=left atrial pressure ; MVO:=mixed venous
oxygen saturation ; HR=heart rate)
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Fig. 5. Postoperative changes of the SI, LVSWI
and SVR, (SI : stroke index, LVSWI : left
ventricular stroke work index, SVR : sys-
temic vascular resistance, SEM : standard
error of the mean)

(=]

Ro 2 A=A Hp=0.024) (Fig 5).

7+ Azte) HFdAH F4 AU AR &
B Al Alzhd Ad# AP Fig 59 2ok &
% T 1A AEH A3 1660.64+315.14mmHg
/L /minoltir} & F 8AIzbel] 7Hg oA Al 1992,
88+760.91mmHg /L /min 74x] F713 5 A A8 7
A28t € F 16410 Folle e ¥ @t A==
A2 & F 48X 1144.59+295.74mmHg
/L/min2 Z4ste Reg Jehgth B4 24 2
I AQH AL & F AT ¢ 12470 - 3EHA
Z718t & F 4—16A1212] M3l & §F 36413 9
%9 a9 #9% Aelzt AUTHp=0.0001) (Fig.
5).
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A Ao wsle 57 ¢ o|¢y], 1el1 ¥
a8ste] Wslel g AaeAE nya, A uE
F2 £ & AIANDHRE FF FRBA A=

Fo.2 A4t HAcH(Table 5),

AFAS dsles d9ey Wy HIeYE 2
A&7l At FIFFE 010904 FHAEA (mul-
tiple regression analysis) & Al g3l 2 374

thg3t o] Axts v,

A CI =0.01075953 + 0.02099062 - A TIME + 0.
01651418 - AHR-+0.0905015 - ADBP(Stepwise, SLE
=0.1, R?==0. 3583)

A SI1=(.00034778-+0.00013513 - ATIME—0.00-
006479 - AHR-0.00010396 - ADBP (Stepwise, SLE
=0.1, R? =0.1901)

A SVR=58.83822124 —7.78465494 - ATIME—6.
76875213 - AHR+12.53081862 - ADBP —35.43615563

- ACVP —6.59668773 - ASVO(Stepwise, SLE=0.1,
=0.5072)
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Table 5. Correlation coefficients between hem-
odynamic values and cardiac index, str-
oke work index and systemic vascular re-
sistance. (p value)

Cl SI SVR

Time  0.408(0.0001)*  0.346(0.0001)* —0.457(0.0001)*
LAP  —0.081(0.36) 0.009(0.92) —0.046(0.62)
CVP 0.021(0.81) —0.036(0.69) —0.158(0.09)
MVO:  0.253(0.008)* 0.245(0.01)* —0.115(0.26)
HR 0.472(0.0001)* —0.098(0.27) -0.520(0.0001)*
SBP 0.095(0.29)  0.026(0.77)  0.308(0.0007)*
DBP 0.060(0.45)  0.134(0.15)  0.479(0.0001)*
MAP 0.087(0.34)  0.111(0.23)  0.454(0.0001)*
SVR  —0.717(0.0001)* —0.523(0.0001)*

SI 0.806(0.0001)*

(LAP=left atrial pressure ; CVP==central venous
pressure ; MVO:=mixed venous oxygen saturation
: HR=heart rate ;: SBP=systolic blood pressure ;
DBP=diastolic blood pressure ; MAP=mean ar-
terial blood pressure ; SUR=systemic vascular re-
sistance ; SI=stroke index ; CI=cardiac index)

Table 6. Numbers of patients with evidence of
impaired LV function at each postopera-
tive time. (%)

Time LAP1 LAPt SVR? T or
(hrs) LVSI| LVSWI| LAPt 1 or
(I* (0% Lvsi{ MW m
LVSWI |
(Im*)

Table 7. Times of left ventricular dysfunction in

each patient,

4

8
12
16
20
24
36
48
60

2(13.3)
4(26.7)
4(26.7)
0( 0.0)
2(13.3)
2(13.3)
10 6.7)
3(2.0
3(20.0)

2(13.3)
3(20.0)
5(33.3)
2(13.3)
3(20.0)
1( 6.7)
1( 6.7)
1( 6.7)
3(20.0)

2(13.3)
2(13.3)
2(13.3)
0( 0.0)
1( 6.7)
0( 0.0)
1( 6.7)
1( 6.7)
2(13.3)

2(13.3)
4(26.7)
6(40.0)
2(13.3)
3(20.0)
2(13.3)
10 6.7)
3(20.0)
3(20.0)

2(13.3)
2(13.3)
2(13.3)
0o( 0.0)
1( 6.7)
0( 0.0)
1( 6.7)
1( 6.7)
2(13.3)

(* I =isotomic exercise ; ** [l =isometric exercise
; ¥** [[=afterload increase ; LAP=left atrial pre-
ssure ; SVR=systemic vascular resistance ; LVS-
VI=left ventricular stroke volume index ; LVSWI
: left ventricular stroke work index)

Pt B [ ** i

1 8 8 8

2 12,24 .

3 20 20

4 60 12,60

5 24 24 .

6 48 48 48

7 20 16,20 20

8 8 .

9 . 12 .
10 12,36,60 12,36,60 12,36,60
11 4,12,48 4,12,16,20 4,12
12 60 60 60
13 4,8,12 4,8,12 4
14 48 . .
15 8 8 8

(* I =isotonic exercise ** Il =isometric exercise
*** [ =afterload increase)
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