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cases the thickness of the right ventricle is about equal to the left
ventricle and sometimes it is thicker. '

Figure 2 is a diagram of the tetralogy. In the aorta, of course,
the blood is mixed. Hemodynamic and physiologic changes in tet-
ralogy of Fallot can be explained with this diagram. From the he-
modynamic point of view, the essential factor is that the blood
flows from the right ventricle to the aorta due to the increased
resistance of the pulmonary system which makes it more difficult
for the blood to enter the pulmonary artery than to go through the
ventricular septal defect and into the aorta. This results in arterial
unsaturation, a decrease in pulmonary blood flow and an increase
in systemic flow. These patients have identical systolic pressure
levels in the right ventricle and the systemic arteries. The size of
the right to left shunt through the ventricular septal defect de-
pends on three factors : 1. the resistance in the blood circulation,
that is, resistance in the pulmonary system and systemic circula-
tion, 2. the size of the ventricular septal defect, and 3. the degree
of overriding of the aorta. This third factor can be explained on the
basis of the size of the ventricular septal defect. Due to decreased
pulmonary circulation and increased systemic unsaturation these
patients have marked limitation of exertion. During exercise the
tissue oxygen requirement is increased but the oxygen saturation
remains the same, possibly less than at rest in these patients, and
exertional dyspnea develops. The presence of the ventricular septal
defect is beneficial to the patient. Whenever the demands of the body
for oxygen are increased, or when the right ventricle is working
hard, the ventricular septal defect acts as an «escape valve» and there-
fore right ventricular failure does not develop. In pulmonary pure
valvular stenosis without a ventricular septal defect and with high
systolic pressure, there is no such escape and consequently right
ventricular failure may develop. This is why even very severe cascs

_of tetralogy of Fallot, with markedly limited activity, never develcp

right ventricular failure.

The most extreme degree of pulmonary stenosis is atresia of the
pulmonary artery, which is called either pseudotruncus or truncus
arteriosus. It may be impossible on the basis of clinical examination
alone to determine whether or not there is any blood flowing through
the pulmonary orifice. In these cases the clinical picture is entirely
dependent on the size of the pulmonary flow and it is very similar to
the picture of tetralogy. Since we have actually done only a few
angiocardiograms perhaps some of our patients really have pseu-
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Deformity of the chest seems to be a less common finding. Under
two years of age we had sixteen babies, none of them with defor-
mities of the chest. Over two years of age, in 84 patients, we found
30 per cent with deformities of the chest, most of them being pigeon -
breasted. Some of them had bulging of the precordium. This raises
the question of whether age might be the main factor in the deve-
lopment of chest deformities but the number of patients is too small
to prove anything conclusive.

The thrill that we have felt was always systolic and as only one
out of four patients had a thrill this was not a very common finding.

Blood studies revealed that most of the patients had hemocon-
centration. Eighty-eight per cent of the patients had more than 15
Gm./100 ml. of hemoglobin, the red count being more than 5 million
in 66 per cent and the hematocrit more than 45 in 86 per cent. Since
iron deficiency anemia is quite common in Turkey this might explain
why some patients did not exhibit hemoconcentration.

In Figure 3 we see growth and development charts showing the
weight and height of 31 boys. This chart was devised by the Children’s"
Medical Center in Boston. It was designed for American children but
the observations which we have made at Hacettepe Children’s Hospital
indicate that in Turkey middle class children under three years of
age follow this same pattern quite closely. However, a large propor-
tion of the Turkish population lives in villages and is undernour-
ished. Measurements of village children are lower than the standards
indicated on the Boston chart. As can be seen from the plotting of
the weights on this chart, only three boys are beyond the tenth
percentile and none is beyond the 50 th percentile. There are five
between the third and tenth percentiles and the remaining 23 children
are below the third percentile. For example, the weight of one boy
at age 11 is equal to the 50 th percentile for a 5 year old. The weight
of most of these children corresponds to the third percentile of child-
ren three to five years younger than they are.

Retardation in height appears to be less pronounced. Five boys
are beyond the tenth percentile and between the third and tenth
percentiles there are seven. If we take an individual and look at his
weight and height together it is again clearly apparent that retarda-
tion in weight is greater than in height. There are only a few cases
in which height retardation is greater than weight.
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~ Surgical Intervention .

Operations have been performed in the various age groups as
follows : in the group under two years of age, only one operation; in
the 2-5 year group, 15 operations; 6-10 year group, 21 operations;
11-15 year group, 10 operations; and over the age of 15 only three
operations.

In all except three of these cases the Blalock operation was
performed. The three exceptions were all under three years of age
and all had the Potts operation. Our surgeons do a left thoracotomy
regardless of the position of the aorta. If the pulmonary artery is
wide enough and the subclavian artery can be anastomosed, they
perform the Blalock operation. In children under two or three years
of age, however, this is very difficult so the Potts operation is per-
formed instead. ‘

In all cases where the patient is under four or five years of age
the small size of the main pulmonary and left subclavian arteries
renders surgical intervention difficult so that operations are not per-
formed on these children unless absolutely necessary. The indica-
tions and criteria in such cases are as follows : operations are per-
formed when 1. a child past the age of two cannot walk, 2. a patient
has an excessive number of cyanotic spells, 3. a child of three or
more displays severe retardation of growth, or 4. the hematocrit
is 70 per cent or more. In all other cases we prefer to wait until the
child reaches the age of five.

Very few tetralogy of Fallot patients come to the hospital after
the age of 15. We have had only eight such cases and performed
operations in three of them. Most such cases are mild ones or invol-
ve patients who have already developed good collateral circulation,
whose oxygenation is good, and who generally have less resistance
in the pulmonary system. Overations were not considered necessary
in five of these eight cases because the children rarely squatted and
were able to walk about two miles. Squatting cyanosis was minimal
at rest and the hemoglobin and red blood cell levels were not too
high - perhaps slightly higher than the upper normal limit.

Table 4 shows the postoperative status of 50 cases. All of them
had. cyanosis; two of them died, one during the operation and the
other right afterwards. Three patients expired several months after
being operated on; one owing to diarrhea, one because of broncho-
pneumonia, and one for reasons unknown. Of the remaining 45 ca-
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felt that the most favorable results from the shunt operation could-
be obtained in this age group. Twenty-one out of a total of 50 pa-
tients were in this group. A fairly large number of children (15) in
the 2 -5 year group were operated on but this was chiefly because
they were severely handicapped by growth retardation, inability to
walk, or frequent cyanotic spells. I should like to mention here in
passing that we had one patient with severe symptoms of chorea
who had been treated in another hospital for six weeks with pheno-
barbital, thorazine, and cortisone. The child showed no improvement
at all with this treatment and displayed very exaggerated and agi-
tated movements of the extremities. It was very difficult to keep her
in bed or even to feed her. Immediately after the Blalock operation
was performed it was noted that these exaggerated movements were
significantly decreased and they disappeared entirely in a few days.

Summary

Common findings and symptoms in 100 selected cases of tet-
ralogy of Fallot are presented together with the results of electro-
cardiographic, roentgenographic and angiocardiographic studies.
Operative results in 50 cases are discussed and it is suggested that
the Blalock operation, in preference to the Potts, may become the
operation of choice in such cases in future.
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