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The Effect of Left Ventricular Volume on
Postoperative Cardiac Function in Tetralogy of Fallot

Kim, Eung Joong, M.D.*, and Rho, Joon Ryang, M.D.*

Tetralogy of Fallot is a cyanotic congenital heart disease characterized by large ventricular
septal defect(VSD) and stenosis of right ventricular outflow tract(RVOT) and the degree of
RVOT stenosis and the state of pulmonary arteries are the major determinant of prognosis of
this anomaly after operation.

The sum of blood flow through RVOT and collateral flow from systemic arteries determine
the total pulmonary blood flow and it is drained to left atrium and left ventricle. Therefore the
degree of development of left ventricle not only reflects pulmonary blood flow and the status of
preipheral pulmonary arteries but also affects postoperative prognosis as a systemic ventricle.

In this article, left ventricular volume and its influence on postoperative cardiac function in
tetralogy of Fallot were studied in 34 patients operated on at Department of Thoracic and
Cardiovascular Surgery. Seoul National University Hospital in 1985.

Mean age of the patients was 5-117i3~%years(range%—14~l§2—years), mean body surface
area(BSA) 0.65%0.20m*(range 0.38—1.22m%), mean body weight 156+6.48kg({range 7.0—
36kg)and mean hematocrit 50.6 £9.77%(range 32.0—73.5%).

Left vemtricular end-diastolic volume(LVEDV) of them were from 11.2 to 113cc and there
was a good linear correlation between BSA(m?, X)and LVEDV(ce, Y)(Y=—20.0+92.3X, r=
0.84, p<0.005). Mean LVEDV/m? was(57.6 £18.3 cc / m%(range 28.7—95.8 cc / m?) and there
was a significant reduction of volume compared with normal value. As body surface increases,
there was a increasing tendency in LVEDV/m? but there was no statistical significance.

Mean total amount of postoperatively infused dopamine in these 33 patients(except one who
expired postoperatively) was 65.674.5mg / kg and it was 40.6+44.0mg / kg in routine RVOT
widening group (Group I) and 205+49.3mg / kg in transannular RVOT widening group(Group
II). There was a statistically significant difference between two groups.

In group I patients there was a good linear inverse correlation between dopamine total
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amount(mg / kg, Y) and LV volume(cc / m? X) (Y=150—189 X, r=

—0.77, p<0.005). But

there were no correlations between dopamine total amount and Het, cardiopulmonary bypass

time and aorta cross clamp time.

In conclusion, the patient with small preoperative left ventricular volume required more
amount of dopamine as an inotropic agent for the maintenance of a cardiac function in
postoperative period. But this is a result of immediate postoperative period and does not reflect
the long term effect of left ventricular volume in tetralogy of Fallot. There must be more study

for the evaluation of its long term effect.
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Table 1. Sex and age distribution of patients.

Age(years) Male Female Total
0—1 5 4 9
2—4 4 3 9
5—-9 7 5 12

10—14 3 1 4

Total 19 15 34

Table 2. Age, body surface area, body weight and
hematocrit of patients.

MeanSD’ Range

1 9 9 8
Age(years) STz*i 3T2~ Tz 14ﬁ
BSA"(m?) 0.65+0.20 0.38— 1.22
BWt ™ (kg) 15.6+6.48 7. 0—36

Het ™ (%) 50.6+9.77 320-735

* Standard deviation ***: Body weight
** Body surface area ****: Hematocrit

Table 3. Grouping of patients according to age and
operation method

Agwp. ' 1 11 Total
A 8 1 9
B 21 4 25
Total 29 5 34

{ A: Age less than 2years
B: Age equal or more than 2years
{ I: RVOT" widening without transannular patch
II: RVOT widening with transannular patch
*: Right ventricular outflow tract
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Fig. 1.

Left ventriculography in 30° RAO projection
at enddiastolic phase(L-long axis of LV, D-
short axis of LV).
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Table 4. Left ventricular volume(LVEDV "/ m?)
G No. of LVEDV/m? (cc/m?)
roup ~
patients MeanxSD Range
A 9 48871182 28.7—76.8
B 25 6097+17.8 36.2—95.8
Total 34 5761183 28.7—958

* Left ventricular end-diastolic volume
* Standard deviation
*** Statistically insignificant(0.05¢p<0.1)

Table 5. Reference values for normal left ventricular
volume
Author Normal value
Wynne et al.3® 72%15¢cc/ m®
Graham et al® 42+ 10cc/ m?
Age( 2years 73t 1lce/ m?
Agez 2years 70+ 20cc / m?

Kennedy et al.’® LVEDV (cc)=72.8 BSA™(m?)*3°
Nomoto et al.3% LVEDV'(cc)=—298+
Miller et al.?® 88.6BSA(m?)

* Left ventricular end-diastolic volume
** Body surface area

LVEDV(cc)
100
n=34
Ye-20.0492.3X
r=0.84
<0.005
50 b=
BSA(a")
0.5 1.0
Fig. 2. Left ventricular end-diastolic volume(LVEDV)

as a function of body surface area(BSA). The
solid line represents the regression line. There
was a good correlation between them.
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Fig. 3. Correlation between LVEDV / m? and BSA.

The solid line represents regression line. But
there was no statistical significance.
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Table 6. Total amount of postoperatively infused

dopamine
Group No. of Dopamine .amoum (mg / kg)
patients Mean£SD Range
I - 28 40671440 0—145
11 5 2057 1£49.3 150—265
Total 33 6561745 0—265

*: Standard deviation
**: Statistically significant(p<0.005)

Table 7. Duration of dopamine infusion

Group No. of Dopamir.le duration(days)
patients Mean£ 8D Range
I 28 4.34"£445 0—1338
i 5 16. 17£5.80 10.1-237
Total 33 6.12+6.27 0—~237

*: Standard deviation
**. Statistically significant(p<0.005)

Table 8. Mean dosage of dapamine infusion.

Group No. of Mean dosage (#g/ kg / min)
patients Mean+SD Range
1 28 4.777£351 0—104
II 5 10.67+4.26 4.38—157
Total 33 56314.13 0-—-15.7

*: Standard deviation
**. Statistically significant(p<0.005)
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Dopamine totsl amount {mg/kg)

150} .
.
n=28
100 Y=150-1.89X
re-0,77
p<0.005
w o
LV volume (cc/a’)
100
Fig. 4. Correlation between total amount of postoper-

atively infused dopamine and LV volume in
group | patients. The solid line represents the
regression line. There was a good inverse cor-
relation between them.

Dopamine duration (days)

15
L ]
nw28
Y=12.8-0.15x
r=—0,68
0 p<0.01
T
L
S -
+ LV Volume (cc/m’)
- 1
100
Fig. 5. Correlation between duration of dopamine in-

fusion and LV volume in group I patients.
The solid line represents regression line.
There was a good inverse correlation between
them.
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Fig. 6. Correlation between mean dosage of dopamine

and LV volume in group 1 patients. The solid
line represents regression line. There was a
good inverse correlation between them.
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