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Chairman's introduction
C. O. CARTER
\f RC Clinicat Genetics Unit, Institute of Child Health, London

The main point of our meeting is to discuss the extent to which severe mental
handicap may be prevented by better prenatal and perinatal care and to
consider the cost of providing such care.
First the problem must be set in the perspective of the aetiology of severe
mental retardation and the opportunities for, and perhaps the relative cost of,
prevention of other types of severe mental retardation, such as those due to
chromosomal and inborn metabolic errors. The first contribution, by Dr
Alberman, will set out this perspective. The birth frequency of severe mental
retardation, like that of the major congenital malformations, has been little
affected by the public health measures which have been so successful in
reducing the rate of infantile and more recently perinatal mortality. The
prevalence at school age is usually taken as between 3 and 4 per 1000, and
Professor Hagberg will be giving us information on this. Such reduction as
there has been is perhaps largely confined to Down syndrome and is the
consequence of the reduction in births at late maternai ages. We now have a
clear picture of the aetiology of half to two-thirds of all cases of severe mental
retardation. Of the genetic types trisomy 21 is outstanding, being itself
responsible for about a third of all severe cases of mental retardation at
primary school age. This group, as Dr Alberman will tell us, is now amenable
to secondary prevention by prenatal diagnosis and abortion, though we have
no way yet of preventing the primary error in gametogenesis. Cost-benefit
analysis for such prenatal screening and abortion has been made in two or
three countries and these measures appear to be cost-effective at least down to
maternai age 38. Monogenic disorders are less important, perhaps accounting
for 10 to 15%, and again Professor Hagberg has some up-to-date figures from
two areas of Sweden which show the expected differences in relation to
inbreeding. Known prenatal environmental causes are a relatively small
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group: intrauterine rubella is responsible for perhaps less than 1% of cases and
is now preventable; cytomegalovirus infection is possibly more frequent than
rubella, though we need more information on this. Materna! alcoholism does
not appear to be making any significant contribution to severe retardation in
the UK at present, and smoking in pregnancy perhaps contribu.tes only
indirectly, through low birth weight for dates. Spina bifida again makes a
small and now largely preventable contribution. Clear-cut postnatal causes,
such as cerebral and meningeal infections, again make only a small contribution and are preventable. Kernicterus due to rhesus incompatibility is
already preventable and mostly prevented.
This leaves, say, 40% of cases with no certain cause and Professor Hagberg
will be reminding us that it is in this group that associated neurological
disorders such as cerebral palsy, epilepsy and disorders of the senses are
relatively common. Sorne cases in this group (Dr Drillien will be giving us an
estimate of the proportion) are due to perinatal events, mainly asphyxia and
cerebral haemorrhage. Probably this is not a large group in relation to ail
severe mental retardation, but these conditions are in part preventable and
well worth preventing. A more difficult group perhaps, both for evaluation of
frequency and for attempting prevention, are the cases with prenatal acquired
causes other than infection. Dr Hagberg's Swedish colleagues have described
this groupas having the 'fetal deprivation syndrome'; it includes babies whose
mothers suffered from associated bleeding in pregnancy, placenta! infarction,
toxaemia and diabetes. Dr Ho bel will discuss some of the methods available
to the obstetricians dealing with high-risk pregnancies-methods that may
reduce the impact of such prenatal causes. Professor Reynolds, Dr Fitzhardinge and Dr Stewart will discuss the methods available to the neonatal
paediatrician for preventing perinatal damage. Not only may the survival rate
of such high-risk infants be improved, but the rate of survival without mental
handicap. Dr Amiel-Tison will discuss methods ofmeasuring some of the less
severe neurological defects.
Finally, if severe mental retardation can be prevented by better obstetric
and neonatal care, what is the cost? Ms Holtermann will discuss this and then
Dr Chapalain will tell us something of the experience in France, which has
recently reduced its infant mortality from well above to well below that of
England and W ales.

A method for neurological evaluation
within the first year of life:
experience with full-term newborn
infants with birth injury
CLAUDINE AMIEL-TISON
Port -Roy al Maternity Hospital, Paris

Abstract In a prospective study undertaken at Port-Royal Maternity Hospital,
Paris, 1785 deliveries were studied during a 15-month period. Signs of cerebral
dysfonction were observed in 57 newborn infants- mild signs in 38 infants, moderate in 17, severe in 2. There was a high incidence of abnormal labour in 28 of
these 57 infants (50%) (dysfunctional labour patterns without obvious cephalopelvic disproportion, including false labour, prolonged active-phase dilatation,
prolonged descent, marked caput succedaneum).
During the first year of life, 30 of the 57 infants were followed . In 14 of the 30
infants transitory abnormalities were observed. In five infants abnormalities persisted at the end of the first year. Eleven infants were normal throughout the first
year.
In another study the incidence of cerebral symptoms at birth was compared in
full-term infants born in 1974 and those born in 1976. Thirteen infants with
moderate and severe symptoms were observed out of 1578 deliveries during 1974
and five out of 1934 deliveries during 1976, the incidence of Caesarean section
necessitated by acute fetal distress being the same in both groups. This decreasing
percentage of complications appears to be linked with improving care, including
more widespread use of fetal monitoring.

At Port-Royal Maternity Hospital during the past four years we have collected
data on birth trauma in full-term newborn infants, including incidence and
aetiology on the one hand and neonatal cerebral symptoms and late outcome
on the other. Because the oldest children in this study are only four years old,
only preliminary results can be presented. The methods of neurological evaluation in both the neonatal period and the subsequent periods will be
presented in some detail.
EUROLOGICAL EVALUATION OF THE NEWBORN INFANT

The symptomatology among newborn •infants with birth injury is often
107
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variable. Rapid changes are observed from one day to the next during the
acute stage after birth injury, in addition to the frequent difficulties in adjustment of the newborn during the transitional period after birth. The
presence of intensive care apparatus frequently discourages neurologists from
making detailed examinations, since monitoring devices, catheters and
respirators often make such an examination impossible. Most evaluation
during the first few days of life may therefore have to depend solely on
inspection. After this acute period, examinations should become more systematic and qualitative and should be performed every day or every two to
three days. Any type of special form is helpful in the daily collection of the
data and in making an evaluation corresponding to a specific gestational age
(Amiel-Tison 1978).
Appreciation of muscle is a fundamental feature of the clinical examination
(Thomas & Saint-Anne Dargassies 1952; Amiel-Tison 1973b; Saint-Anne
Dargassies 1974). If the usual pattern of passive tone in a full-term newborn i
known, one can decide whether the infant has any of the following: generalized hypertonia, generalized hypotonia, localized abnormalities such a
'hemisyndrome' (hypotonia on one side of the body), or hypotonia of the
upper part of the body. As far as active tone is concerned, the most interesting
part of the evaluation is that of the neck muscles, as described elsewhere
(Amiel-Tison 1975; Amiel-Tison et al. 1977c).
A classification according to the severity of symptoms is helpful (AmielTison et al. 1977b). In cases where the duration of the abnormalities exceed
three days, a classification into three grades may be used:

Mild signs: grade 1. Hyperexcitability and abnormalities oftone are present.
but responsiveness is normal and the primary reactions are present; the EEG
is usually normal.
Moderate signs: grade 2. In addition to disturbances oftone and excitability.
consciousness and primary reflexes are also involved. Isolated seizures ma)
not be observed. A progressive depression of the central nervous system is
often seen, which increases within the first days. The EEG shows moderate
abnormalities (hypoactivity or discontinuous tracing) with rapid changes
from one day to another.
Severe signs: grade 3. This includes status epilepticus, defined as the
repetition of seizures at short intervals. An EEG tracing is necessary to identify status epilepticus when seizures are 'subtle' in a comatose child. Presence
or absence of blood in the cerebrospinal fluid does not modify this
symptomatic classification. The infants whose cerebral signs have disap-

BIRTH INJURY AND LATE OUTCOME
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TABLE 1

\fost common patterns of transi tory abnormatities observed within the first year of life
/\/ormaliza1ion

Main abnormalities
J 10 3 Months

Hyperexcitability
Axial tone abnormalities:
imbalance between flexor and extensor
muscles
!'formai head control at 3 months
410 9 Months

'

Hyperexcitability persists
Axial tone abnormalities:
failure to sit; persisting straightening
reactions in upright position
No relaxation in passive tone in limbs
'formai sitting position
Relaxation in limbs
ormal postural reactions
910 12 Months

As above

~

l

Persisting abnormalities:
spastic diplegia, spastic hemiplegia,
tetraplegia

peared by the end of the first week of life need not be followed any longer
because previous work indicates that the late outcome for them will be normal
(Amiel-Tison 1969, 1973a). This complete return to normality is observed in
about half of the cases classified as grade 1, is rare in grade 2 cases and is never
observed in grade 3.

NEUROLOGICAL EVALUATION WJTHIN THE FIRST YEAR OF LIFE

During the first year of life passive tone, active tone and reflexes show rapid
changes which follow a fairly precise pattern, such that deviations from the
normal can be evaluated. This neurological evaluation is not influenced by
socioeconomic background and therefore should not be omitted from a systematic assessment of the infant.
An effort bas been made to define this neurological evaluation, which does
not duplicate existing standard tests of mental and motor infant development.
However, the two kinds of examination can be used in conjunction (AmielTison 1976). A documentary film ofthis neurological examination is available
text continued p. 116
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(Amiel-Tison 1977a). The forms used to collect the data are shown in Fig .
1-12.
The most common patterns oftransitory abnormalities observed within the
first year of life are summarized in Table l (p. 109). In severe cases it is, of
course, not necessary to wait until the end of the first year to rriake the
diagnosis of cerebral palsy: it is, however, necessary to wait a year in mild
cases of diplegia or hemiplegia. The association of generalized hypotonia and
lethargy is rarely transitory; instead these two signs, often observed after
status epilepticus, are rather severe.
Before it is possible to correlate first and seventh year data, a provisional
classification can be made at 1 year of age into the following three groups: no
abnormalities, transitory abnormalities, and persisting abnormalities. The
significance of transitory neurological abnormalities is still unknown.
It seems reasonable to expect that, in addition to the major sequelae easily
recognizable shortly after birth, neurological abnormalities observed during
the first year of life offer the best dues in establishing a relationship between
perinatal insult and unfavourable Iate outcome. The data of Drillien (1972)
already suggest this link in infants of low birth weight.
The data of Wallace (1975) show another aspect of the association between
perinatal abnormality and future disorder. Wallace found, when studying
factors predisposing infants to an initial complicated febrile convulsion, a
significantly large number of cases of perinatal abnormality. However, between birth and the first febrile convulsion, these children were either mildly
affected or had never required medical attention for any neurological
symptoms. It is therefore very probable that the cellular lesion which was the
predisposing factor is of perinatal origin and was mild enough to have been
ignored before the febrile convulsion supervened.
The data from the collaborative project analysed by Friedman et al. (1977)
with developmental studies at 3 and 4 years of age demonstrate the long-term
effect of dysfunctional labour or abnormal delivery. A significant adverse
effect is seen among offspring delivered by midforceps procedures or born
after complicated labour characterized by prolonged deceleration, secondary
arrest of dilatation, or arrest of descent. There were no such correlations in
that group with tests of motor development at 1 year of age. This is a way of
demonstrating that 1 year of age is a silent period, probably preceded by
motor signs within the first few months of life, and possibly followed much
later by statistical differences in JQ score and behavioural testing.
The collection of data of this sort will provide a reliable means of evaluating
new methods of intensive care, which can determine not only the decreasing
number ofseverely handicapped children but also the number ofmild lesions.
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TABLE 2
One-year follow-up of 30 newborn infants with neonatal cerebral signs (from Amiel-Tison er al.
1977b)
Neona1al cerebral signs

----

-----

'-eonatal death
Lost to follow-up
'formai at day 7
Followed (of total)
ormal ail of 1st year
Abnormalities 1-3 months
Abnormalities 4-6 months
Abnormalities 7-9 months
Abnormalities 10-12 months

Grade I

Grade 2

Grade 3

To1a/

0
7
13
18 (38)
6
12
3
3
3

0
5
0
12 (17)
5
7
2
2
2

2
0
0
0 (2)

2
12
13
30 (57)
Il
19
5
5
5

Until this link between lesions of perinatal origin and minimal brain dysfonction has been clearly established, the neonatologist who wants a rapid
answer concerning the presence and degree of brain damage after a perinatal
insult has to regard ail children with transitory abnormalities during the 1st
year of life as belonging to a high risk group for minimal brain damage.
PRELIMINARY RESULTS

A prospective study of 1785 consecutive deliveries at the Port-Royal
Maternity Hospital (Amiel-Tison et al. 1977b) was made over a 15-month
period. In 57 newborn infants clear-cut signs of cerebral dysfonction were
observed-38 cases in grade 1, 17 in grade 2, and two in grade 3. Meningitis,
obvious chromosomal abnormalities or congenital malformations were excluded. These 57 newborn infants with cerebral signs of dysfonction were
compared with 1655 symptom-free full-term newborns.
Thirty of the 57 newborn infants with cerebral signs at birth have been
followed to date (Table 2). Twelve infants were unavailable for follow-up
tudies; 13 from the grade 1 group were found to be normal by the end of the
first week and were therefore not included, and the two cases in the grade 3
group with status epilepticus <lied in the neonatal period (Rh immunization
for one fetus, abruptio placentae for the other). In 19 infants-12 out of 18
cases in grade 1 and seven cases out of 12 in grade 2-abnormalities were
observed within the first three months of life. Only five infants had abnormalities after 3 months which were still presen t at l year of age. Three of these
five infants in fact had prenatal abnormalities diagnosed with certainty only
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TABLE3
Cerebral signs in the neonatal period observed in full-term newborns during 1974 and 1976 in
Port-Royal Maternity Hospital
Neonatal cerebral signs

1974

1976

Grade 2 + 3
Live births

(11+2)13
1578

(2

+

3) 5

1934

after they were included in the study (two cases of De Sotos gigantism, one
trauma in utero with subdural haemorrhage two weeks before birth). In only
one case were moderate sequelae related to birth injury, caused by a tight
nuchal umbilical cord. The fifth infant had a febrile seizure. Thus, out of 1785
deliveries during a 15-month period, there were two neonatal deaths and one
infant with sequelae at l year of age which were clearly related to birth injury.
However, the future development of the 14 cases in which neurological abnormalities were found at up to 3 months of age is unknown as yet, and 12 of
these infants have been unavailable for follow-up. Thus we think that no
over-optimistic conclusions should be drawn before the infants reach the age
of7 years.
Among the mothers of the 57 infants with symptoms at birth there was a
high incidence (28/57, i.e. 50%) of abnormal labour (dysfunctional labour
patterns without obvious cephalopelvic disproportion, including false labour,
prolonged active phase dilatation, prolonged descent, marked caput succedaneum). On the other hand, chronic fetal distress is rarely found in full-term
newborn infants but it can cause very severe damage, as noted for the two
infants in grade 3.
We then compared the 1-year data during 1974 and the 1-year data during
1976 (unpublished data), including in these series only the cases in grades 2
and 3 since symptoms in grade l are mild and normalization occurs within the
first week in half of the cases. (The cases collected during 1974 are part of the
15-month study quoted above; we also excluded genetic and infectious problems so that we could focus on cerebral symptoms probably linked with the
birth process or gestational abnormalities.) The incidence of neonatal cerebral
symptoms was not significantly different (0. lO<P<0.05) for these two
periods, with 13 cases out of 1578 during 1974 and five cases out of 1934
during 1976 (Table 3). These results nevertheless show a decreasing percentage of complications. The incidence of Caesarean section necessitated by
acute fetal distress during labour was the same (close to 6%) in both groups.
These data show that with improving care in the Port-Royal Maternity
Hospital from 1974 to 1976, including more widespread use of fetal monitor-
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mg (from 20% in 1974 to 50% in 1976), birth asphyxia or prolonged head
compression could be avoided in most instances of dysfunctional labour.
In conclusion, a neonatal neurological evaluation should be added to
perinatal data so that the high risk group for abnormal neurological outcome
an be identified. The number ofintrapartum deaths added to the number of
-everely handicapped children no longer gives a sophisticated enough picture
for proper evaluation of obstetrical results. For continuous evaluation, year
after year, of the adequacy of obstetrics a neurological assessment of every
newborn infant is required whatever the Apgar score may be.
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Discussion
Drillien: We have some preliminary results on the long-term significance
of transitory abnormal neurological signs seen in the first year of life in
children of low birth weight who are now of school age. There were· two low
birth weight groups but I have combined them because there wasn't much
difference in outcome by birth weight in those with neurological abnormalities or in those without. Table 1 refers to children attending schools. All the
children had a full battery of tests-IQ, educational progress, motor impairTABLE I (Drillien).
Overall impairment score on a te t battery applied in primary schools at age 6 years 8 months to
con trois and to children of low birth weight who did or did not show early transient neurological
abnormality.

Low birth 1veight ( LB W)
Impairment score

Neuro. abnormal
%

Neuro. normal
%

Controls
%

2
:::; 3

31
33
13
23

55
28
8
9

68
16
12

Total

l00

100

l00

No. of cases

103

131

Ill

0

I

4

:::; 1500 g, 60% transient neurological abnormality
1501-2000 g. 37% transient neurological abnormality
6 children with cerebral palsy excluded

ment, perceptual impairment, etc.-and we assigned them an overall impairment score. Roughly speaking, children with a score of 0-1 are getting on
qui te well in school, those with a score of 2 have some problems, and those
with scores of3 or over are having considerable problems. The control children
were matched for social class. There is no statistically significant difference
between the neurologically normal LBW group and the control group. However, of the LBW children who were neurologically abnormal (excluding all
children with cerebral palsy) 23% are in considerable difficulty at 6 years 8
months of age. These transient abnormal neurological signs are therefore very
important and may be a good measure ofwhat is going on in the intensive care
unit. Perhaps they are a better measure than the incidence of major handicap.
Cockburn: I have some results based on the dystonia described by
Dr Drillien and Dr Brown. (Brown
1972). In a study
of infants born in 1975/
:-.
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TABLE 2 (Cockburn)
Low birth weight (LBW) group.

Birth weight (g)

Nos.

1501-2000

73
17

81.1
18.8

8

8.8
1.1

::5 1500
::5 1360
::5 1000

14-month period ::5 2000 g birth weight:
= 132 ; deaths 42 (mortality 31.8% ); survivors 90. 54% light for date.

n

TABLE 3 (Cockburn)
Muscle tone in term normal infants at 24-48 h and in the LBW at 40 weeks.

Grade of
extensor tone
Normal well flexed
Mild extensor hypertonus
Moderate hypertonus
Severe (opisthotonus)

0
1
2
3

Low birth weight %
(n

= 90)

12
34

37
15

Normal controls %
(n = 100)
60
30
0
0
(10% mild hypotonia)

Low birth weight infants examined on expected date of delivery.
Moderate and severe classed as 'dystonie infants', i.e. 52%.

1976 from the same hospital population described by Dr Drillien, Dr D.
Thistlethwaite carefully identified and assessed ail infants weighing 2000 g or
less at birth who were born within a 14-month period (Table 2). Ralf of the
sample were appropriate for date and the rest were light for date. Only four of
the light-for-date infants were born at term. Dr Thistlethwaite looked at the
muscle tone of these infants at 40 weeks 'gestation'-that is, infants born at,
say, 28 weeks were nursed in an incubator and then examined at 40 weeks as if
they had been born on that date. He compared the muscle tone of these
infants with a group matched for social class and other variables. Only 12% of
the infants weighing less than 2000 g showed normal posture and muscle tone
compared with 60% of the control group(Table3).There were a fewwithmild
extensor bypertonus in both groups. The incidence of moderate hypertonus
and opisthotonus is obviously much higher in the low birth weight group. No
such infants were found in the control group at the time of delivery. Of the low
birth weight group 52% were dystonie at 40 weeks' gestation-tbey mostly had
stifflegs. At l year of age six of the infants with severe postnatal dystonia were
normal, one had moderate diplegia, one had mild diplegia and one had wbat
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TABLE 4 (Cockburn).
Handicap in LBW infants at I year.
Birth weight, g (n)

Handicap
Severe

Moderate

Mild

:5 2000
(90)

2
(2.2%)

2
(2 .2%)

0

:5 1500
(17)

0

2
(11.8%)

0

:5 1360
(8)

0

1

0

:5 1000
(1)

0

(12.5%)
0

0

TABLE 5 (Cockburn)
Handicap in LBW infants at 2 years
Handicap
Weight, g (n)
Severe

Moderate

Mild

Borderline

:5 2000
(72)

2
(2.7%)

1
(1.4%)

3
(4.2%)

7
(9.2%)

:5 1500
(12)

0

1
(8.3 %)

0

0

:5 1360
(5)

0

0

0

0

we thought was persistent dystonia (Table 4) but by 2 years of age the dystonia
had disappeared (Table 5). Another child had ataxia and may eventually
require special schooling. There were also two infants with severe mental
handicap, one of whom was excreting cytomegalovirus in his urine, while the
other one developed infantile spasms at 6 months. Because of this I am not
sure that these abnormalities were related to low birth weight per se or
whether there were other factors. Out of the group of dystonie infants, therefore, only 13% went on to have severe difficulties while only 6% of the whole
LBW group had significant handicap.
Another simple test we did was to look at infants who could walk five steps
unaided at one year from the expected date of delivery. Only 20% of the
infants of low birth weight could walk five steps but half of the 100 contrai
infants could walk five steps unaided.
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Micheli: Dr Amiel-Tison, why are transient neurological abnormalities
transie nt?
Since 1971 we have assessed what happens to high-risk newborns after they
leave our unit. Now 134 of these children have been seen at age 5 years.
Among these, 30 presented transient neurological abnormalities (muscle tone
abnormal at between 6 and 8 months, normal at 18 months: Calâme et al.
1974). At 5 years of age 17 (57%) of them had cognitive and sensorimotor or
severe behavioural disturbances. Is this because our assessment at 18 months
is not accurate or is it because the development of the central nervous system
is such that there is a 'silent period'?
Amiel-Tison: It may be a combination of those two explanations. First,
there are clear-cut rnilestones in motor development during the first year of
life, which allow us to pick up the abnormalities. But between l year and 5 or
6 years of age it is language development, fine motoricity, etc., that are the
important criteria, and these are much more difficult to assess. Secondly,
transitory motor abnormalities are probably related to leucomalacias, just as
spastic diplegia is. On the motor point of view, normalization is observed at
the end of the first year, as maturation is going on. In the experience of
pathologists, leucomalacia is not an isolated finding, but concomitant cortical
lesions are present as well (Banker & Larroche 1962). However, the clinical
expression of these two kinds of lesions occurs at different ages. For both
developmental and technical reasons, motor findings are easily demonstrated
within the first year. A more or less silent period is observed between 1 and 6
years, before the intellectual and behavioural problem obviously becomes the
preoccupation at school age.
Silverman: Dr Drillien, were your con trois chosen at school age or at birth?
Drillien: They were chosen at school age.
Silverman: What was the incidence of obstetric complications in your large
control group, Dr Amiel-Tison?
A miel-Tison: Significantly more of the mothers of the infants with abnormalities had dysfunctional labour.
Silverman: Was a random sample of the contrais followed up in this particular study?
Amiel-Tison: No.
Hobel: You mentioned that 51 of the infants had normal Apgar scores at 5
min. The perinatal profile is one with which I am very familiar. W e have
studied a similar group of infants (Meis et al. 1978). However our infants had
normal !-min Apgar scores, yet their 5-min Apgar scores were significantly
lower. The pregnancy characteristics are abnormal labour, augmentation of
labour, occipito-posterior position, the late passage of meconium in labour,
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and prolonged labour. We also recognized a significant increase in headcompression type, heart-rate patterns. This led us to consider that head
compression might cause the fetus to pass meconium. The 5-min scores are
significantly lower, so these newborns do not respond like normal controls. In
the nursery, paediatricians find that these babies do have increased morbidity.
They are also large for gestational age and are likely to be post-term. The
profile is very interesting and we could intervene easily in these patients,
obstetrically speaking.
A miel-Tison: Yes, I think that in many respects this is a preventable group.
We didn't have especially big babies but the data indicated that there was a
high incidence of dysfunctional patterns, beginning quite often with false
labour, then a prolonged latent phase with poor flexion of the head and a long
period ofhead compression. The opinion in our group is the same as yours, i.e.
probably very few of the infants had real asphyxia or low pH values; the head
compression is probably responsible for the heart-rate abnormalities, as well
as for caput succedaneum which is frequently observed.
Kubli: What were the pH values in umbilical cord in this group?
Amiel-Tison: Unfortunately we don't know.
Hobel: We only measured a few in our study and we are not doing that
routinely.
A miel-Tison: Sokol et al. (1975) have compared 36 cases of occipito-posterior (OP) presentation with 36 cases of occipito-anterior presentation as
control. The OP group showed significant excesses of dysfunctional labour
patterns, uterine contraction pattern abnormalities, and late and variable
decelerations in fetal heart rate (FHR) not accounted for by the use of
oxytocin or the presence of cord problems. In OP labour, lower Apgar scores
were associated with a significant excess of preceding FHR decelerations
independent of operative delivery.
Kubli: That would be against your theory of head compression.
Amiel-Tison: The authors suggest that neonatal depression in OP labour is
related to intrapartum factors preceding delivery.
Hobel: But these patients also have prolonged labour, which could cause
lower pH values at birth.
Drisco/l: Have you any experience with variability oftone in the premature
infant over a period of time? We have become frustrated, just as Dr Micheli
has. We see our infants every two months and classify them as normal, abnormal or suspect, but very few infants stay in one diagnostic class throughout the
first two years. They tend to drift from class to class- mostly between suspect
and normal but some between suspect and abnormal. Although our numbers
are not statistically significant there is what appears to be a relationship
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· etween these transient abnormalities of tone in the premature infant and
ubsequent language development and language abnormalities.
Amiel-Tison: I have seen a lot ùf premature babies who become
normal between 8 and 10 months of age. At 6 months they seem to have a mild
orm of definite spastic diplegia, but when we see them again at 10 months
they have no motor problems any more. According to this usual pattern, when
a monthly evaluation is not feasible, the two important periods should be at 2
months and at 7 months. Ifyou miss these two periods you will miss the type of
abnormalities usual within the first trimester and the different type encountered within the second trimester. If you decide to evaluate once, at 1 year of
age, you will miss all the transitory abnormalities. I suppose that the frustration you experienced when you observed the drift from suspect to abnormal in former premature newborns cornes mostly from the fact that the first
three months of corrected age are qui te often a silent period. As relaxation of
muscle tone normally begins at around 3 months when no axial tone abnormality is observed earlier, you have to wait three months more to demonstrate
the abnormal pattern of relaxation. In other words, it is only at around 6
months that one can confirm motor normalcy.
Baum: You said that this group was preventable. Couldn't one argue that
the abnormalities at birth and the intrapartum abnormalities that Dr Hobel
poke of are just indications that the fetus was prenatally destined to be
abnormal?
A miel-Tison: I don't know what their fate was, but I firmly believe that it is
a preventable group. There were no detectable abnormalities during pregnancy and the infants didn't have any of the developmental abnormalities
that Dr Drillien described. Most of them had signs ofhead compression, such
as large caput succedaneum, early in labour. It is striking to see that of the two
cases in the severe group, one was rhesus incompatible and the other had
abruptio placentae. I think that with good obstetrical care a fetus who is
normal at the beginning of labour will, in most cases, remain normal at the
end of labour. But if there is any gestational abnormality, the labour is of
course much more high risk. The decreasing incidence between 1974 and 1976
of the moderate cerebral signs at birth demonstrates the improvement of
obstetrical results.
Baum: I agree. This shows that we are not very good at detecting whether
the fetus is normal before labour.
Dunn: When you mentioned cord compression I was reminded of Caldeyro-Barcia's studies (Schwarcz et al. 1973; Marteil et al. 1976) in Montevideo on the effect of rupturing the membranes to induce labour. These
were all normal term babies and there was a significant increase in type I fetal
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heart rate dips, an increase in overlapping sutures suggesting intraparturr.
head compression, and also lower cord blood pH in the infants whose membranes had been ruptured.
Amiel-Tison: That could certainly be a contributory factor; it has to be
considered in relation to the total length of labour, especially when labour 1induced.
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