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Follow-up examinations were carried out in 171 children rangin
in age from 6 months to 3 years, who had been exposed to ultrasoun
in utero. One third of the children were born from pathologic pregnancies.
About 50% of the mothers had been subjected to ultrasound examination
in a single instance, while more than four such examinations were carried
out in 30 cases, mostly after the 31st week of pregnancy.

Physical and mental development of the examined children corre-
sponded to the standard values for the general population. The examined
material contained two cases of mild congenital cardiopathy, two cases
of coxal dysplasia and one case of inguinal hernia. These figures compare
closely with the general average.

Chromosomal examinations were carried out in 10 randomly select-
ed children exposed to ultrasound and 10 controls. Two chromosome
aberrations were encountered; the incidence was non-significant statisti-
cally. Thus, ultrasound exposure of pregnant women does not seem to give
rise to congenital malformations and chromosomal aberrations in the foetus.

Ultrasound is being increasingly
adopted as a diagnostic tool in obstet-
ric practice, and its still wider use is
predictable [7, 8, 22]. The method has
become practically indispensable for
the demonstration of early pregnancy,
of intrauterine death, threatening
abortion, molar pregnancy, further
for the point of placental attach-
ment [18]. In all these cases the foetus
is exposed to ultrasound.

Numerous as the advantages of
ultrasonic examination are, investi-
gators have long been attempting to
determine its eventual harmful effect
[1, 2, 4,6,9 to 15]. It was, however,
proved by laboratory studies and
animal experiments [21, 23, 24, 25]

that diagnostic ultrasound is harmless
for the mother as well as for her
offspring including the latter’s devel-
opment and chromosomal condi-
tions. The findings of Macintosh
and Davey [16] in 1970 were, there-
fore, surprising. Relying on the evi-
dence of experiments in vitro, they
pointed to the dangers of ultrasound.
It should, however, be noted that these
authors treated leucocyte cultures
with ultrasound for 1—2 hrs in an
aphysiological manner. It was in
these circumstancesthat they observed
chromosome  breaks and other
aberrations which induced them to
assume that the routine application
of ultrasound may entail chromosomal
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damage. Serb, et al. [20] in 1970
reported that out of ten cases of late
abortion in which the pregnant wom-
en had been subjected to ultrasonic
examination, two of the aborted
foetuses displayed a pathologically
high number of broken chromosomes.
These papers created a great stir
and a number of investigators insti-
tuted experiments which, while sim-
ilar to those described above, were
carried out under considerably more
physiological conditions. None of
them was able to confirm the dan-
gerousness of ultrasound [17, 19].

After such antecedents we, too,
felt impelled to examine children in
in the first postnatal years who had
been exposed to ultrasound in utero.
In doing so we were led by the con-
viction that, apart from in vitro and
animal experiments, human follow-up
examinations were of prime impor-
tance.

Material and Method

It was in 400 obstetrical cases that
between 1967 and 1970 ultrasound exami-
nations had been performed in Korvin Hos-
pital. The Kretz-Technik 4100 MGS type of
apparatus was employed with the usual
intensity of 0.001—0.004 W/cm2 All in
all, 171 children were brought for follow-up
examination; the rest seemed to have left
the town, while some parents remained

Ultrasound

Table 1

Distribution of material according to
manner of delivery

Spontaneous 123
Vacuum extraction 15
Caesarean section 33

Total 171

indifferent. It was mostly in the case of
perfectly healthy children that the parents
deemed the examination unnecessary.

We investigated all details of the cases
including psycho-social conditions. In addi-
tion to the usual paediatric examinations
we determined the children’s weight, body’
length and head circumference. If neces-
sary, cardiological, ophthalmological, oto-
logical, orthopaedic and laboratory studies
were done.

Chromosomal examination was carried
out in 10 cases selected at random and in
10 age-matched children not exposed to
ultrasound. Table | shows the distribution
of the examined children according to the
manner of delivery. More than one third
was born under pathologic conditions;
the frequency is explained by the fact that
ultrasound examination had mostly been
applied in cases of pathological pregnancy.

It can be seen from Table Il that in
the majority a single ultrasonic examina-
tion was made and only in 30 cases were
more than four such examinations carried
out.

The phase of pregnancy in which the
examination is made seems to be important
with regard to complications. As seen in
Table 111, in 10 cases only was ultrasound
applied in the first three months of gesta-

Table 11

Number of ultrasound examinations

Number of examinations

Number of children

1

2—3 46 7< Total

84 57 26 4 171
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Tabie Il

Time of ultrasound examinations

Week of pregnancy

Number of examinations

tion; most examinations were made after
the 31st week.

Distribution of the children according
to birth weight and duration of pregnancy
is presented in Table IV. There were few
neonates with low birth weight in the mate-
rial. This was due to that in numerous
cases prolonged labour or disproportion
between foetal head and maternal pelvis
was the reason for the ultrasound exami-
nation.

The age of the children at the time of
the follow-up ranged from 2 to 3 years
in 34 cases, from 1 to 2 years in 69 cases,
from 6 months to 1year in 68 cases.

Results

The anthropometric chart of Boston
University was used for the represen-
tation of body weight and body length
(boys in Fig. 1, girls in Fig. 2). Each
dot in the diagrams represents a
separate individual.

8—12 13—20 21—30 31<

10 24 75 259

It can be seen that body weight
and longitudinal growth were, in the
overwhelming majority, between 10
and 90 percentile (with considerably
more values over 50 percentile).

In general, both the alimentary and
the social conditions of the patients
were favourable which explains the
satisfactory development of the
healthy children. Since they were less
than 3 years old, mental development
could not be tested by the usual
methods. Therefore, we used certain
variants of the Bidder—Hetzer test
such as playfulness, attention, kinetic
development, perception of colours
and shapes, as also the children’s
ability of orientation on their own
body. Information about emotional
development and behaviour was pro-
vided by the parents.

We were surprised to find that the
major half of the children passed the

Table IV

Distribution of the children according to duration
of pregnancy and birth weight

Weight
@ 28—32
1501-2000 2
2001-2500 2
2501-3000
3001-4500
Total 2 2
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Pregnancy, weeks

Total

36—37 38—42
1 3
| | 4
3 30 33
3 128 131
8 159 171
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MONTHS
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MONTHS

Fig. 1. Distribution of male children according to weight, body length and head circum-
ference

tests considerably better than the
average of their respective age groups.
There was a single exception, a 2-year
old child, whose slight mental retar-
dation must have been due to repeat-
ed respiratory diseases and otitis.
No disturbance of emotional develop-
ment was observed. It should be
noted that the psycho-social condi-
tions of the patients were favourable
and for a few exceptions, children
under 18 months had been kept in
the family.

At the physical examinations even
the slightest signs of congenital mal-

formation were carefully looked for.
We found two such cases, a ventricular
septum defect and an aortic stenosis.
One ofthe mothers had been examined
in the 24th, the other in the 43rd
week (each in a single instance), that
is, long after that phase of pregnancy
which is critical from the point of
view of foetopathies. We found, in
addition, coxal dysplasia in two, stra-
bismus in six cases and inguinal hernia
in one case. The observed incidence
of congenital anomalies was, there-
fore, not significantly different from
that of the general population of
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MONTHS

MONTHS

Fig. 2. Distribution of female children according to weight, body length and head cir-
cumference

Budapest. A 26-month old child had
impaired hearing. This patient had
been treated with streptomycin in
two instances on account of repeated
episodes of otitis.

Twenty randomly selected children
were examined for chromosomal dis-
orders; 10 had been exposed to ultra-
sound in utero and 10 normal controls.
The karyogram of 1060 cells was
evaluated in the test group and that
of 980 cells in the control group.
Results are shown in Table V, details
in Tables VI and VII. Only two among
the examined cells displayed a chro-

mosomal aberration: one a dicentric
chromosome, the other a reciprocal
translocation. Comparison with the
controls showed the difference to be
non-significant statistically @@ =
= 0.5341; p >0.10) so that all these
are normal values [26].

Discussion

It is evident from the foregoing
that physical and mental development
of the examined children were like
(and in some respects even better
than) those of the general population,
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Table V

Chromosomal examinations in children exposed

Number
Mean  Number exam

Chromosome number

Ultrasound age, of i Hypo Hyper Poly
months  cases  karyo-
gams  No. % No. % No. %
Exposed 18.9 10 1060 33 33 3 0.3 1 0.1
Not exposed 16 10 90 26 2.6 2 0.2 1 0.1
Table VI
Chromosomal examination of children exposed to ultrasound
nﬁ%i&lr (m";ﬁtem) aN%i:get?% Dllltjgsbgﬂn%f Number of hypomodal N#{)nd%? hypNe%’Jrrrnn ggl Gcfe s (l}lf f’
ysed  examinations a &5 cells a7 8 cells
1 32 100 2 1 98 |
2 13 100 1 | 9
3 24 100 2 3 | %
4 17 100 5 2 2 96
5 17 100 5 3 9 1
6 26 100 3 1 2 96 |
7 12 100 1 2 96 1
8 24 100 3 3 1 96
9 13 100 1 4 94
10 u 160 3 2 1 57

Total *= 189 1060 X= 26

nor did the incidence of congenital
anomalies exceed the normal average.
The number of the observed chromo-
somal aberrations, too, was in line
with that of the general average.
These results are in harmony with
those of Boyd et al. [3] who likewise
failed to reveal chromosomal damage
after intrauterine ultrasound expo-
sure. Re-examining Macintosh’s ear-
lier findings, Coakley et al. [4] dis-

17 14 922 2 I

covered that the chromosomal damage
must have been caused by the release

of “toxins” from the polyethylene
container in which ten cells were
irradiated. In a recent paper,
Macintosh [l6a], too, has revised

his earlier findings.

Thus, the results of earlier in vitro
and animal experiments have now
been confirmed by human clinical
examinations. The present observa-
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and not exposed to ultrasound

Disorders Disorders of chromosome type
of chromatid type

Labile Stable
ace die r
No. No.
No. % No. % No. %
34 33 4 0.4 1 0.1 1 0.1
28 2.8 6 0.6
Table VII

Incidence of chromosomal aberrations in children exposed
to ultrasound in utero

= No new chromosome type aberration was observed in additional 100 cells

tions have further confirmed the opin-
ion that diagnostic ultrasound expo-
sure of pregnants is harmless for both
the mother and her foetus.
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