Late Sequelae of Prematurity
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According to literary data, 70 to
80 per cent of prematurely born babies
survive in adequate institutes. At least
as important as the problem of sur-
vival is, however, the question as to
what will become of the survivors,
in other words, the problem concern-
ing the effect of premature birth on
later life.

In order to approach the problem
we have subjected to a detailed exam-
ination 6 to 7-year old prematurely
born children who —as immature and
in many cases perinatally traumat-
ized infants had been in our care
during the first postnatal weeks. The
reason for our examining these chil-
dren at the beginning of the school
age was that in this period of life
numerous up to then latent somatic
phenomena and hidden behavioural
disorders become manifest [17].

The questions to be elucidated were
as follows.

(i) The incidence of

(a) somatic anomalies;
(b) neurological disorders and
psychomotor retardation;
(c) damage to the sense organs.
(i) The mental development, i.e.
(a) are these children mentally

deficient or intellectually re-
tarded ?

(b) how do those with normal in-
telligence behave and how far
are they socially balanced?

(iii) What is the prognostic and diag-
nostic value of electroencephalo-
graphic examinations?

Material

Of the babies admitted to the Depart-
ment of Premature Infants in 1957, 60
per cent had come from the provinces
and 40 per cent from the capital; 21.7 per
cent died during neonatal age and 11.5
per cent in the subsequent years.

All the 284 survivors were invited to
report at a follow-up examination; and
a total of 193 appeared and could be
studied.

Methods

l. Perinatal period. We studied
family history, the conditions of pregnancy
and delivery, as well as the original case
record. Apart from the clinical data, the
results ofrepeated and detailed neurological
examinations were of special catamnestic
interest in these records. The infants were
examined neurologically as described in
an earlier paper [20] and, if necessary, the
examination was supplemented by that of
the cerebrospinal fluid, the eyegrounds, as
also by an EEG.
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Birth weight (g) Examined exa’:‘noi;ed
Less than 1000 2 |
1000—1250 1 10
1250—1500 55 2
1501—1750 a7 10
1750—2000 56 30
2001—2250 io 9
2251—2500 0 10
Total 193 a1

On the evidence of the history and the
said examinations, the children were
divided into two categories.

(i) Practically normal prematures, i.e.
those with uneventful family and obstetric
history and normal clinical picture, whose
examinations made in the neonatal period
and during infancy had given normal
results.

(ii) Perinatally traumatized prematures.
This category included

a) children with probable foetal anoxia
on the strength of the history (e.g. on
account of a maternal disease such as
toxaemia, asthma, etc.); postnatal apnoea;
irregular delivery;

b) children who in the first 28 days of
extrauterine life had suffered from some
disease which may have damaged the ner-
vous system either directly or by causing
cerebral anoxia (e.g. icterus gravis, pneu-
monia, meningitis, etc.);

¢) children who during early infancy
had suffered a neurological disorder attri-
butable to some injury sustained before,
during or after birth (i.e. between the 28th
week of intrauterine and the 28th day of
extrauterine life).

Perinatal injuries will be discussed
summarily; details are dealt with in a
separate paper.

Hundred and eleven of the 193 exam-
ined prematures and 23 of the 91 not
re-examined children had suffered some
perinatal injury.

1. All prematures were kept
observation until the 3rd year of age; they
were examined once every 6 month, then
yearly, and later at suitable intervals.
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1. The follow-up examination at the
age of 6 to 7 years, the subject of this
paper, involved a survey of the aforemen-
tioned antecedents and a detailed history
covering the last 3 years, with especial
attention to family and social conditions
as well as to pathologic episodes. This was
completed by paediatric, neurologic, psy-
chiatric, electroencephalographic and other
necessary examinations (cardiology, oph-
thalmology, otology, audiometry, ortho-
paedics, etc.).

Results

Most of the children were slender in
build and of low stature. Results of
the somatic examinations are as-
sembled in Tables I and II.

Gross changes (e.g. caput quadra-
tum, beading of costochondral junc-
tions, Harrison’s sulcus) were regarded
as criteria of rickets. They were found
in 15 children (8 per cent).

A stooping carriage with hanging
shoulders was seen in 13 children
(7 per cent).

Congenital heart defect (patent duc-
tus arteriosus) was observed in a
single case.

Retrolental fibroplasia, blindness or
other serious visual defects, did not
occur, whereas refractive errors or
strabism were found in 46 cases (24
per cent). Since none of these irregu-
larities had led to mental retardation
or abnormal behaviour, they are clas-
sified under the somatic findings.

Table 111 shows the graver damages
to the nervous system and the sense
organs as also their mental and
behavioural consequences.

Grave nervous disturbances (e.g.
cerebral palsy, extrapyramidal motor
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Longitudinal growth

Percentile
TR pL:Y Total Mean per cent
3 3 1 10 25 50 75 ) 9
6 female 42 5 5 8 1 13 22 (112.7)
6 48 - 21 13 18 11 3 1 32 (117.1)
7 19 — 51 4 5 5 — - 22 (118.7)
6 male 38 1 5 8 1 10 2 - 27 (114.4)
37 5 5 7 122 6 2 — 20 (116.3)
7 19 6 3 B 1 2 1 _ 10 (116.6)
Tabte Il children (47 per cent). This group
includes children with retarded motor
IHsorder Number % or mental development, further those
- who had some slight locomotor defect
Rickets, bone deformity 15 . . . .
Stooping carriage.............. 13 6.73 O_r exhibited motor In?mgturlty, €.0.
Congenital heart defect .. 1 0.51 disturbances of co-ordination.
Visual defect........ccceevnennne 46 23.83

Standard: The tables of V. Mere-
dith, lowa Child Welfare Research Sta-
tion, The State University of lowa.

disturbances, etc.) were observed in
6 cases (3 per cent).
Slight psychomotor and/or intellec-

tual retardation was found in 91
Tabl
Number in agree-
Nervous system, sense organs ((VO) ment with
chrono-
logical age
Normal......ccooeoreniinnens 90 20
(46.9)
Slight motor and/or mental a1 47
retardation ................ (47.1)
Serious impairment of 6 —
Sense organs.............. 31)
Serious impairment of 6
nervous apparatus .... 31
Total.icc 193 137
Per cent ....occeeveveviinnns (100) 71.0
4*

Grave defects of the sense organs
were encountered in 6 cases (3 per
cent) (2 children were deaf-mute, 4
were hard of hearing).

Behavioural disorders, i.e. failure
of adaptation to the environment or
to school life, were observed in 114

cases (59 per cent).
e 1M1
Mental Ripe  Unripe Unsuited
Behav-
ioural dis-

Retarded Deficient order for normal schooling
— — A 90 — -
24 2 68 47 24 10
3 3 6 6

6 6 0
27 29 114 137 24 2
135 15.0 59.0 71.0 125 115
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Table IV
Results of Binet—Simon tests
Number
J Q. of children
> 90 (90—110) 137
> 75 (75—90 27
> 50 (50—7 16
< 50 9
Not accessible to examination 4
Total 193

Binet-Simon I. Q.-values are shown
in Table IV.

Mental age was in harmony with
chronological age in 137 cases (71
per cent), and the same number was
ripe for school attendance, but only
56 (29 per cent) were faultlessly adapt-
ed from a social point of view.

The problem of behavioural disor-
ders owes its importance to the fact
that so many of intellectually normal
prematures display lack of attention
and diminished adaptability [2, 5, 6
10].

Two of the examined children were
suffering from epilepsy; one of them
was neurally damaged, the other was
normal in other respects.

Discussion

Six to seven-year old prematurely
born children have been studied as to
their somatic and mental condition.
The results have been compared with
data reported by other authors as also
with data for full-term children of the
same age.

Retarded longitudinal growth was
a conspicuous feature; there was a
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high incidence of bone deformities due
to rickets.

According to orthopaedic examina-
tions, the slooping carriage observed
in 7 per cent was in no case due to
some anatomical irregularity. Its com-
paratively high incidence must have
been due to muscular hypertonicity
and a debility of the ligaments, and
also to the fact that many parents,
worrying too much about their pre-
mature offspring, prevent them from
sufficiently engaging in physical exer-
cise and sports.

The considerable proportion of neu-
ral damage and impaired sense organs
in comparison to full-term children
is only natural. It is, however, the
great number of children with a slight
psychomotor or intellectual retarda-
tion and of those having troubles of
psychic maturation and social adap-
tation which has a decisive impor-
tance for education, schooling and
society.

Disorders of behaviour were observ-
ed in 59 per cent of the examined
subjects, of whom more than 71 per
cent were not ripe for normal school-
ing. Against this, only 48 per cent
of 204 children in the first grade of
elementary school in a Budapest
district were intellectually unsuited
for the school; of these, 23 per cent
were borderline cases [16]. Even if
it is borne in mind that these figures
refer to nursery-school children, i.e.
to socially more or less adapted indi-
viduals and not to children selected
at random, the difference between the
prematures and the general popula-
tion is remarkably high.
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Literature contains several reports
[3, 5, 6, 14] on the retarded develop-
ment and especially on the retarded
longitudinal growth of premature
children. Dann [3] has shown that
the second phase of the prematures’
growth curve ascends more steeply
than the standard curve. Our findings
tend to support this concept.

As regards impairment of the sense
organs, the present findings were in
contrast with those reported in the
literature. While numerous authors
[3, 5 6, 12, 13, 14, 15] registered a
high percentage of blindness or retro-
lental fibroplasia, there was no such
defect in our material, a phenomenon
presumably explained by the fact that
we are administering oxygen only if
needed, and even then sparingly and
at concentrations of 25 to 30 per cent.
On the other hand, we have no expla-
nation for the great number of hear-
ing defects. (Only one of the 6 children
received prolonged streptomycin treat-
ment on account of meningo-ence-
phalitis.)

Diseases of the respiratory tract
were the most frequent intercurrent
diseases, and they occurred chiefly in
the first two years of life, just as in
the material of other authors [4,6,11].

Lubchenko et al. [14] followed the
development of 63 children with less
than 1500 g birth weight until their
10th year of age. They observed neu-
rological disorders in 30 cases of
which 22 were spastic diplegia. The
intellectual level was normal in 35
children; 20 of them had, however,
to wrestle with problems of learning
and adaptation. Among 50 children
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of school age with birth weights under
1300 g, Drillien [5] found only 25
who were ripe for the elementary
school, and 78 per cent displayed an
abnormal behaviour pattern.

Drillien [6], Harper et al. [9],
Wiener et al [19], Fischer et al. [8]
and Knobloch et al. [12, 13] com-
pared the development of several hun-
dred prematures with that of children
born at term. They all agree in that
prematures are inferior to full-term
children not only in respect of somatic
growth and the functioning of the
sense organs but also as regards
neuromotor functions, intellectual po-
tential and especially in social beha-
viour. It is still a matter of debate
whether

premature birth in itself,

socio-economic factors,

the intellectual status ofthe parents,

genetic factors, or

prenatal events and possible peri-
natal trauma are responsible for these
disorders. The problem is not easy
because — as has been stated by
Dunham [7] and Alm[1] — there
exists no standard of reference; the
categories become, moreover, too limit-
ed if the criteria are exactly defined.
Besides, most authors employed the
retrospective method. In the study of
Harper et al. [9] the examiners did
not know which of the children were
premature so that preconceived ideas
could not contaminate the results.

Drillien [6] and Wiener et al
[19] attribute so much importance to
socio-economic factors that they clas-
sified their material according to so-
cial position and the quality of the

Ada paediat. hung. Vol. 0.
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household in which the children were
living. In addition Dann et al. [3]
regard the mother’s intellectual facul-
ties and Drittien her “suitability”
as further criteria.

For the examination of environ-
mental, and partly for that of genetic
influences, full-term siblings of the
premature children were chosen by
Dann et al. [3] and Drittien [6] as
standards of reference. Some full-term
siblings of mentally deficient or retard-
ed prematures brought up in unfa-
vourable surroundings or born of in-
tellectually inferior parents were men-
tally behind their chronological age.
Our findings were in full agreement
with the above.

Psycho-social development is par-
ticularly influenced by environmental
factors. This was borne out by a pair
of twins both of whom displayed be-
havioural disorders and raised educa-
tional problems at school. No peri-
natal trauma had been suffered by
either twin, and the mental, motor
and somatic development of both of
them was adequate until the 3rd year
of age. The twins were separated at
the age of 3 1/2 years; one was hence-
forth living with the mother, the other
with the paternal grandfather. Being
neighbours, frequent meetings were
unavoidable, and the mother and the
grandfather would start heated dis-
putes and verba] strifes on such occa-
sions in the presence of the children.

It has been suggested by several
authors [2, 10, 17] that diminished
efficiency and adaptability originate
from slight organic cerebral damage
and that it is possible to prevent or
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mitigate them by early diagnosis and
timely treatment. On the other hand,
children with slight cerebral damage
become increasingly susceptible to
various disorders if kept in unfavour-
able surroundings. Electroencephalo-
graphy is of great diagnostic and
prognostic value in this respect, a
subject to be treated in detail in
another paper.

While our results are, essentially,
in agreement with literary data, no
detailed and objective comparison is
possible on account of the heteroge-
neity of the weight groups. The exist-
ence of an inverse relation between
birth weight and subsequent deficien-
cies has been claimed by several
authors [3, 5, 6, 9, 12, 13, 14], whereas
the causal correlation of low birth
weight with the number and degree
of neural defects is unclear. The prob-
lem requires further investigations.

We are in full agreement with the
view [3, 5, 6, 18] that the develop-
ment of prematurely born children is
determined less by birth weight and
more by the causes of premature deliv-
ery, such as familial and hereditary
factors, conditions of pregnancy and
labour, and the general course of the
perinatal period. bann et al. followed
100 premature children until their
10th year of age; the mothers of 45
mentally backward children had had
grave complications duringpregnancy.
For example, 9 out of 13 children
born of toxaemic pregnancy had an
I. Q. below 99.

In our material there was for instance

a premature baby born with 1300 g.
Although no perinatal trauma had been
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registered, the baby had fits at the age
of one year. The child’s school registration
at the age of 6 years had to be postponed
on account of its lack of attention and low
efficiency. The mother was delivered of
a second child of 2900 g after an apparently
normal pregnancy 3 years later. This
second child had multiple congenital anom -
alies. The same factor was presumably
responsible for the premature birth of the
first child and the defect of the second.

None of the various -categories
(formed according to birth weight or
other characteristics) containing sur-
viving prematures selected from the
material of a given year has a suffi-
cient number of members to warrant
objective comparisons or definite con-
clusions. We have, therefore, started
investigations in which prematures
are divided into different categories
according to certain characteristics
(e.g. cases of placenta previa, birth
weight, etc.) but irrespective of the
year of birth. It will thus be possible
to determine on the evidence of an
adequately large material
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(b) whether premature birth and
the subsequent disturbances are con-
nected not directly but through peri-
natal traumatization;

(c) whether irregularities observed
in surviving prematures are not due
to delivery before term but some sub-
sequent trauma, environmental in-
fluence or disease.

The results are expected to be in-
structive by showing how the observ-
ed damages could have been pre-
vented, how far prenatal care facili-
tates prevention, and also by reveal-
ing the usefulness of precise paediatric
and neurological data recorded from
the first moment of life, further the
advantages of early diagnosis and
adequate therapy.

Summary

The late effect of premature birth
have been studied in 193 prematurely
born children of school age.

Most of the children were of low
stature and slender. Grave nervous

(@  whether immaturity is a directdisturbances were observed in 6 cases,

consequence of premature birth, in
other words, whether a causal con-
nection exists between premature
birth and the subsequent disturb-
ances;

slight psychomotor retardation in 91;
hearing defects in 6, behavioural dis-
orders in 114 cases. Significance and
the interpretation of the findings has
been discussed.

Acta paediat. hung. Vol. 6.
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