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A simple score to facilitate detection of
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A simple score has been constructed to facilitate the selection of
apparently normal newborns at risk of hidden congenital disorders. Compo-
nents of the score are family history of previous malformations, stillbirth or
infantile death of unknown origin, intrauterine growth retardation (2 points
each), and six minor malformations: antimongoloid palpebral slant,
hypertelorism, preauricular fistula, simian crease, mammillary and hallucal
abnormality (I point each).

Out of 1000 consecutive neonates screened with the method 28 scored
3 or more, in ti of whom hidden congenital abnormalities were discovered
at later reexamination. At the same time only 2 hidden defects were found
in the children with a neonatal score of 2 or less. Although the follow-up
was incomplete, the results suggest that the score is useful in selecting
infants for more complicated clinical and genetic investigations.

About 5 to (i% of live-born neo-
nates are affected by congenital ab-
normalities with completely or partly
genetic background [21]. Half of them
show major malformations or char-
acteristic symptoms, which makes
early diagnosis easy. In about 2 to
3% of newborn infants there are,
however, no obvious signs of an
anomaly, and the hidden morpholog-
ical or functional disorder cannot be
suspected. The most effective method
to prevent irreversible somatic and
mental damage in such cases is the
screening of unselected neonatal popu-
lations. Indeed, biochemical mass
screening has saved, for example,
hundreds of phenylketonuric and ga-
lactosaemic children all over the
world, and serial cytogenetic investi-
gations of unselected newborn infants

are of great scientific value. In spite
of this considerable progress the avail-
able biochemical and cytogenetic
screening methods can detect only
a limited number of abnormal condi-
tions, and except for phenylketonuria
screening, the cost of the required
technical and financial investment
makes these methods impracticable
for mass screening purposes.

Hence, there is still need to refine
the physical examination of the new-
horn infant. Careful observation of
minor malformations offers a possi-
bility to increase the effectiveness of
early diagnosis of congenital disorders.
These small morphological anomalies
are in themselves clinically insignifi-
cant, but many studies suggest that
they are positively correlated with
significant fetal pathology [9, 23].
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Marden etal. in 1964 [13] concluded
that ‘the detection of multiple minor
anomalies may be of value alerting
the physician to the existence of an
obscure major abnormality or the
recognition of a specific multiple
anomaly syndrome’. Since then this
idea has been firmly established but
the principles of utilizing the minor
birth defects in clinical diagnosis has
not yet been put into practice.

In the last few years we have
attempted to elaborate an effective
but simple screening method for
selected minor malformations.

The incidence of minor malforma-
tions was on the average 0.21 per
neonate in full-term, well-nourished
infants, and 0.76 in small-for-gesta-
tional age (SGA) newborns [16].
This high frequency of some minor
defects in SGA-infants was also ob-
served by Driben (4), Crichton et al.
[3], and Hook et ah [11].

Multiple minor malformations rep-
resent a high risk of hidden major
anomalies or pathological conditions
[16]. Out of 110 apparently healthy
newborns with two or more minor
malformations, 10 proved to have
severe disorders at reexamination
after the age of 1 year [14]. Since
multiple minor anomalies are more
common in SGA-babies, who are also
known to be frequently affected by
major malformations [2, 4, 14], the
intrauterine malnourished newborn
is considered to be at high risk for
congenital abnormalities.

As to single minor malformations,
several features such as a peculiar
face and deformity of the ears, cannot

be defined precisely, which makes the
diagnosis rather subjective, as shown
by a Hungarian collaborative study
of 10 203 newborn infants. Some
other features tend to disappear
with age. For example, in a follow-up
study we observed that 74% of
low-set ears and 79% of high arched
palate found in the newborn could
not be seen after the age of 1year [19].
These anomalies may be typical of
certain syndromes, but are in them-
selves of little diagnostic value. In
addition, some minor defects, pre-
viously regarded as important signs,
are not closely correlated with any
congenital disorder. This seems to
be the case with the single umbilical
artery [1, 6], etc. At the same time,
there are some well-defined minor
malformations which in themselves
may indicate a certain risk of further
hidden abnormalities.

Ocular hypertelorism is a character-
istic symptom of at least 30 syndromes.
Its recognition by inspection is often
unreliable; exact measurement is
necessary to avoid a false positive
scoring [5, 18].

Antimongoloid (downward) slant of
palpebral fissures proved to be a
fairly consistent feature throughout
childhood. Its distinct form occurs
in 1% of neonates, and it often
determines the peculiar appearance
of the face and is characteristic of
some special conditions.

Preauricular fistulae may be in-
herited in some families. They are
rare in normal newborns. For exam-
ple, no preauricular fistula was seen
in 11 203 normal neonates. Its
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appearance is often associated with
other disorders.

Mammillary abnormality. Widely
set, too small, absent or accessory
nipples may call attention to several
syndromes, and especially to disor-
ders of the kidneys and the urinary
tract [7, 8].

The .simian crease shows a fairly
close correlation with a variety of
congenital anomalies. This is valid for
both genetically determined [15] and
environmental diseases [10].

Abnormalities of the hallux should
make one to look for several malfor-

mation syndromes and for some
disorders of mineral metabolism.
On the basis of these earlier

observations we constructed a simple
scoring system. The score is based
besides six important and easily
recognizable minor malformations, on
intrauterine growth retardation and
the family history. The first experi-
ences with the score are presented
in this study.

Material and Methods

A total of 1019 newborn infants were
examined within the first 48 hours after
birth. Neonates with major malformations
were excluded, and only 1000 apparently
normal babies were involved, irrespective
of birth weight. The examinations were
carried out by doctors not trained in
genetics. They only received a list of the
following scoring criteria.

Family history: malformation, known
hereditary disease, infantile death or
stillbirth of unknown origin among the
siblings and parents of the index subject.

Intrauterine growth retardation: birth

weight and length under the 10-percentile
curve of the Hungarian standard.

Antimongoloid slant: the outer canthi
fall below the line of the inner ones, as
judged by the edge of a plastic ruler laid
across the two inner canthi.

Hypertelorism of the eyes: the distance
of the inner canthi is longer than 8% of
the head circumference measured at the
same level [18].

Preauricular fistula can be detected
by mere inspection.

Mammillary abnormalities: accessory,
hypoplastic or absent nipples, or those
lying widely apart, at a distance measur-
ing 28% or more of the chest circumference
[18, 20].

Simian crease: only classic, uninterrupt-
ed lines qualified without bridge formation.

Hallucal abnormalities: broad, dorso-
flected and short halluces, unusually wide
gap between the 1st and 2nd toes.

Quantitation of the score was given
as follows:

Positive family history .. 2 points
SGA-infant....... 2 points
Antimongoloid slant .... 1 point
Ocular hypertelorism 1 point
Preauricular fistula......... 1 point
Mammillary abnormality  1point
Simian Ccrease ... 1 point
Hallucal abnormality ... 1point

All the infants who scored 3 or more
were controlled at home by a district
nurse, and invited to a reexamination
at the age of 3 to 12 months. On this occa-
sion a detailed paediatric examination
was supplemented with cardiologic, radio-
logic, metabolic and karyotype investiga-
tions.

The infants with a score under 3 were
observed at home, and in case of any
illness were referred to our department.
A detailed reexamination could, however,
be carried out only in a representative
sample of 58 babies with a score of 2,
and 130 with a score 1 or O.
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Results

Of the 1000 newborns 747 had a
normal family history, and no intra-
uterine malnutrition or any minor
malformation. One minor anomaly
occurred in 59 cases (Table I). 166
infants scored 2 points mainly be-
cause of a positive family history or
intrauterine malnutrition. In 28 ba-
bies the score was 3 or more. As
demonstrated by the figures, a pos-

Table
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itive family history and intrauterine
growth retardation were the com-
monest features. The frequency of
the six minor malformations exam-
ined was in accordance with data of
previous studies.

The findings at reexamination are
summarized in Table IlI. In spite
of the small number of positive cases,
the figures demonstrate a signifi-
cantly higher frequency of hidden
congenital disorders in infants scoring

Score values and distribution of symptoms in 1CCO apparently 1oirial infants at birth

0 1
Number of infants 747 59
Positive family history
Small-for-gestational age
Antimongoloid palpebral slant 1
Hypertelorism 20
Preauricular fistula 0
Mammillary abnormality 15
Simian crease 22
Hallucal abnormality 1
Table

Results of reexamination of children

Score ralue Total frequency

1 2 1 1 4 5 No. Percent
166 n 9 1000 1000
85 13 8 | 107 10.7
78 0 3 2 o) K9

0 1 2 1 5 0.5
2 4 4 1 31 31
0 0 0 | 1 0.1
1 3 4 0 23 2.3
5 4 4 1 > 3.0
0 1 0 0 2 0.2

with different

neonatal score values

Score value No. of infants

3 cr mere 2S
Ititi

59

747

Total 1000

Reexamined No.

Congenital disorder
No.

27 G
p < 001
58 1
2S 0
102 1
215 8
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3 or more. The small number of hidden
major defects in children with 2 and
1score values suggests that a positive
family history, intrauterine malnutri-
tion or a single minor malformation
alone is of little alerting value, but
the combination of these should
carefully be considered. A low propor-
tion of unaffected children with a
score of 0 could be reexamined. Still,
all the children seen as newborns
live in the district of our hospital,
and none of them has been referred
tous with a congenital disorder.

The reexamination revealed a con-
genital defect in 8 infants who at
birth seemed to be normal. The
following 6 infants scored 3 or more at
neonatal screening.

Case 1. A boy born after 40 weeks
of gestation. Birth weight, 2010 g;
length, 46 cm. Both halluces were
conspicuously small and dorsoflected.
Score: 3. No problem had arisen
until the age of 6 weeks, thereafter
he failed to thrive, signs of rickets
developed. Reexamination at the age
of 4 months revealed a late infantile
type hypophosphatasia.

Case 2. Male infant. Birth weight,
3300 g, length, 53 cm. Fifth pregnancy
of the mother, the fourth resulted
in stillbirth of unknown cause. The
newborn had bilateral simian creases
and hypertelorism. Score: 4. He was
symptomless and thrived well until
the age of 1 year, when a 47, XXY

karyotype (Klinefelter’s syndrome)
was discovered.
Case 3. In a SGA male neonate

(gestational age, 3!) weeks; birth
weight, 2100 g; length, 45 cm) anti-

mongoloid slant of the palpebral
fissures and a simian crease were no-
ticed. Score: 4. From the fifth week of
life he had been admitted several
times due to recurrent pneumonias
and failure to thrive. Mucoviscidosis
was diagnosed and confirmed by
autopsy when he died at the age of
6 months.

Case 4. Male neonate. Gestational
age, 41 weeks; birth weight, 2350 g;
length, 46 cm. He had antimongoloid
palpebral slant, hypertelorism and
a preauricular fistula on the left side.
Score: 5. He was symptomless in the
first weeks, but later jaundice devel-
oped. Congenital biliary aplasia was
detected.

Care 5. Full-term, well-nourished
male infant. He was the third child
of his parents, the first died of menin-
gocele. He had a small accessory
nipple on the right side. Score: 3.
At reexamination, pyuria was found.
Radiologic investigation revealed bilat-
eral dilatation of the ureters and vesi-
corenal reflux at the age of 7 months.

Case fi. SGA newborn girl. Gesta-
tional age, about 37 weeks. Birth
weight, 1800 g; length 43 cm. She had
wide set nipples (intermammillary
index = 30.19%). Score: 3. She thrived
well. At the age of 3 months she was
referred to our department with a
history of prolonged fever. Pyelo-
nephritis and hydronephrosis on the
right side were diagnosed.

Two infants with neonatal scores
2 and 0 respectively, appeared to have
hidden malformations.

Case 7. SGA female newborn (gesta-
tional age, 39 weeks; birth weight,
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2360 g; length, 47 cm). Score: 2.
Symptomless at birth. A systolic mur-
mur was noticed in the third week;
later a ventricular septal defect was
diagnosed.

Case 8. Well-nourished female neo-
nate. Score: 0. At the age of 10 months
she had prolonged fever and pyuria.
X-rays revealed bilateral vesicourete-
ral reflux and hypoplastic left kidney.

Since this study deals with appar-
ently healthy newborn infants, only
the frequency of hidden disorders is
reported. However, while screening
the 1000 apparently normal neonates,
19 infants were found with various
congenital diseases diagnosed in the
early neonatal period. These included
2 chromosome abnormalities (Down
syndrome), lenzymopathy (histidinae-
mia) and 16 gross malformations. Thus,
the sum of congenital disorders was
27 in 1019 neonates, i. e. 2.65%,
which is in good agreement with
the international statistics excluding
blood group incompatibilities and
mental retardation.

Discussion

The aim of the present study was
to design a simple score system to
facilitate the early detection of con-
genital disorders in an apparently
normal newborn population. A basic
requirement was that unskilled ob-
servers should be able to carry out
the screening quickly and without
extra cost in every neonatal unit.
On the basis of previous studies
six minor but distinct malformations
were thought to be important clues

in the detection of major defects.
In addition, the family history and
intrauterine growth rate were chosen
to contribute to the scoring system.
Selection of these criteria and their
relative value expressed in points was
arbitrary. Previous malformations or
infantile death in the family and dis-
maturity seemed, however, to be so
strongly correlated with genetic dis-
orders that they deserved special con-
sideration. Combination of these phe-
nomena with minor malformations
and multiple minor malformations in
themselves were also supposed to in-
dicate a high risk for hidden major
abnormalities. Babies with a score
of 3 or more were regarded as high
risk, and an effort was made to re-
examine infants with 3 or more
points. Only part of the babies scor-
ing 2, 1and 0 could be re-examined;
the absolute number of infants fol-
lowed-up in this group was, however,
still 188, i.e. six times that of the
children scoring 3 or more.

The results clearly suggest that
newborn infants with a score of 3 or
more are at high risk for hidden ab-
normalities. At reexamination 6 out
of 27 with scores 3 or more were found
to be affected by some congenital
disorder, while this ratio was only
2 out of 188 among the children
scoring 2 or less. Since only about
3% of all the apparently normal neo-
nates scored 3 or more, the scoring
system seems to be suitable for the
selection of infants at risk.

We do not know exactly how many
cases with congenital abnormalities
have been overlooked, yet based on
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the present results the number of such
infants was probably negligible.

The individual minor malforma-
tions included in the score are by no
means pathognomonic for a given
group of abnormalities or syndromes.
Chromosome anomalies, inborn errors
of metabolism and organ malforma-
tions were all represented among the
disorders discovered. The majority
was clearly oi genetic origin, but
teratogenic abnormalities might have
also been involved.

In some of the children scoring 3 or
more, certain disorders may not have
been recognized. Long term follow-up
of such patients seems therefore justi-
fied. This is all the more warranted
since in earlier studies the number of
minor birth defects was positively
correlated with idiopathic mental
retardation [22], with hyperkinetic,
aggressive and intractable behaviour
[24] and even with leukaemia [12].

An advantage of the score is its
simplicity. It can easily be combined
with the first routine examination of
the newborn, thus practically all neo-
nates can be screened. The efficiency
of the programme was 100%, the
quality of the work of the different
observers could be checked only in-
directly, but in a previous study the
frequency of clinically recognizable
autosomal anomalies observed by
doctors not specially trained corre-
lated well with the data of cyto-
genetic screening programmes [17].

A further advantage of the screen-
ing was that it stimulated the observ-
ers to carry out a more careful
physical examination of the infants.

This resulted in more exact recording
of major abnormalities and also
helped to detect some more minor mal-
formations not included in the score.

If our results will be confirmed by
a larger prospective study, this or
a similar simple score might help in
selecting the newborns at risk. This
would be especially beneficial in
countries where facilities for mass
screening employing sophisticated
genetical and biochemical investiga-
tions are not available.
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