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ABSTRACT - A sample of 51 children aged 7 with a history of prematurity was compared to 44 age-matched 
children who were born at term at the HCPA. The premature children had had gestational ages up to 37 weeks 
and 6 days and were born weighing less than 2500g. The control group consisted of children born with gestational 
age between 38 and 42 weeks and weights above 2S00g. The evaluation criteria were clinical examination, 
neurological examination and the evolutional neurological evaluation (ENE). The results pointed out that 
impulsiveness, aggressiveness, disorganization and enuresis were prevalent symptoms of developmental 
disturbances in the sample of prematures. Alterations at neurological examination did not discriminate between 
the two groups, although cerebral palsy occurred only in the proup of prematures. The ENE functions which 
differentiated the two groups studied were dynamic balance, appendicular and trunk-limb coordination and 
motor persistence. 
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Avaliação neurológica evolutiva aos sete anos de idade de crianças nascidas prematuras 

RESUMO - Para estudar o desenvolvimento neuropsicomotor em amostra de prematuros aos 7 anos de idade, 
foram avaliadas 51 crianças prematuras e comparadas com 44 a termo. O grupo de prematuros tinha idade 
gestacional de até 37 semanas e 6 dias e peso de nascimento até 2500g. O grupo controle foi constituído de 
crianças com idade gestacional entre 38 e 42 semanas e acima de 2500g. Os instrumentos de avaliação utilizados 
foram os exames clinico, neurológico e neurológico evolutivo (ENE). Os resultados mostraram que impulsividade, 
agressividade, desorganização e enurese foram sintomas prevalentes nos prematuros. As alterações no exame 
neurológico não discriminaram os grupos, embora paralisia cerebral só tenha ocorrido nos prematuros. As 
funções do ENE que distinguiram os grupos foram equilíbrio dinâmico, coordenação tronco-membros e 
persistência motora, constituindo-se esta no comprometimento dominante nos prematuros e as alterações na 
coordenação tronco-membros em achado peculiar neste grupo. 

PALAVRAS-CHAVE: prematuridade, desenvolvimento neuropsicomotor, exame neurológico evolutivo. 

It has been well established that the development of the central nervous system (CNS) begins 
at conception and continues to adulthood. Psychomotor development has also been observed during 
intrauterine life 2 2. CNS development is achieved through a series of transformations. An early phase 
of neuronal proliferation that occurs between the second and fourth month of gestation involves 
neurons and glial cells derived from the ventricular and sub-ventricular zones. During a second phase 
of neuronal migration, between the third and fifth month of gestation, millions of neurons move from 
their original site to their final locations. A third phase involves the organization that begins around the 
sixth month of gestation and persists for several years. Lastly, the final phase of neuronal maturation is 
related to the myelination that begins during the second trimester and continues throughout adult life9-29. 
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Reflex activity and muscle tone have been used to evaluate gestational age and differentiate 
between term and preterm newborns 2 8 . Fenichel considered premature those newborns born at less 
than 38 weeks of gestational age and with a birth weight lower than 2500g". These considerations 
indicate that the criteria to evaluate neurologic maturity in newborns are not well established. The 
evaluation of children born preterm suggests that a number of disorders that may or may not be 
developmental in character can affect neurological performance in the areas of language, balance, 
motor coordination, lateral dominance and behavior. Medical literature on abnormalities in the 
neurological examination of premature children focuses mainly on visual and auditory deficits 1 2 , 2 0 , 2 4 . 
The prevalence of neurologic abnormalities seems to be inversely related to gestational age and is as 
high as 28% for major sequelae in groups of extremely premature children 2 3. Neurologic problems 
seen in preterm children are not limited to the early years of life. Behavioral and learning disorders 
have been widely documented in such groups. However, transient abnormalities during the first year 
of life do not reliably predict school performance 1 0. 

Lefèvre and colleagues used the evolutional neurologic evaluation (ENE) to evaluate language, 
lateralization, static and dynamic balance, appendicular coordination, trunk-limb coordination, 
syncinesis, muscle tone reflex and sensitivity, at ages 3 to 7 years old. They used a sample of 220 
normal children in order to systematically define the normal performance patterns for each age 
group 1 7.The ENE has been an useful tool in evaluating brain function and standardizing neurologic 
performance in children. It has been used to evaluate children with learning disabilities 7 , 2 6, and to 
study the effect of imipramine on children with attention deficit hyperativity disorder 1 4. A complete 
description of the ENE has been published elsewhere. 

The present study tests the ENE as an instrument to evaluate children born prematurely. 
We conducted a cross sectional compar ison of seven-year-old children that were born 
prematurely and matched controls, using ENE to determine the prevalence of neuropsychomotor 
developmental disorders. 

PATIENTS AND METHODS 

The sample was obtained from live births between July 1983 and June 1984 at the Hospital de Clinicas 
de Porto Alegre. Ninety-five children were selected and studied at age 7 years. Fifty-one children born prematurely 
according to the concept of neurologic prematurity proposed by Amiel-Tison and Fenichel and 44 children bom 
at term were enrolled3 1 1. Patient selection was based on obstetric and medical records. Patients were contacted 
by mail in order to schedule the follow-up visits. 

Children born prematurely (gestational age equal or lower than 37 weeks and 6 days) were assigned to 
Group I. Group II was formed using children born immediately after the patients in Group I, who had gestational 
ages between 38 and 42 weeks and birth weight greater than 2500g. 

Patients were submitted to a detailed physical examination, complete neurologic examination and ENE. 
The history was consistently obtained by one investigator. The physical examination and ENE were performed 
by another investigator who was not aware of each patient's perinatal history. 

Data were compared using the chi-square test with Yates correlation and Fisher's exact test. P<0.05 was 
considered statistically significant. 

RESULTS 

Ninety-five children were enrolled in the study. Fifty-one children born preterm were assigned 
to Group I (25 females) and 44 children born at term were assigned to Group II (25 females). The 
birth weihgt and gestational age of children enrolled in the study are summarized in Table 1. 

Data regarding behavior and school performance are shown in Table 2. Symptoms of 
impulsiveness (P=.001), aggressiveness (P=.025), disorganization (P=.015) and nocturnal enuresis 
(P=.001) were significantly more prevalent among children from Group I. Enuresis and impulsiveness 
were found only among children from Group I. 

The neurologic exam was abnormal in 11 children from Group 1:4 (7.8%) had clinical findings 
compatible with cerebral palsy, 6(11.7%) were hypotonic, and 1 (1.9%) had sensory-neural hearing 
loss. Among children from Group II, 4 (9%) had some degree of hypotonia. These differences 
between both groups were not statistically significant. 



Three children (5.8%) in Group I had dyslalias: one child was found to have dyslalia with 
phonetic exchange and suppression while two children had only phonetic exchange. There was no 
statistical difference between both groups. 

Table 3 summarizes the ENE findings. There was a significant difference between both groups 
with respect to dynamic balance (P=.034), appendicular coordination (P=.005), trunk-limb 
coordination (P=.032) and motor persistence (P=.001) (Figs 1 to 6). 

DISCUSSION 

It is well-known that gender influences birth weight and that a comparable population of male 
babies has a slightly greater birth weight than females babies. There is also a lower prevalence of 
live births with weight below 2500g among boys 5 . In our study there was an equivalent number of 
male and female children in each group, allowing us to disregard potential differences due to over-
representation of one of the genders. 

The World Health Organization's 9th Review of the International Classification of Causes of 
Death and Diseases suggests that newborns should be classified according to birth weight in groups 
with less than lOOOg, 1000-1499g, 1500-1999g and 2000-2499g. In our study most children had a 
moderately low birth weight, between 1500g and 2000g (Table 1). These children represented a 
group of low risk preterm newborns 4 , 5 . 

Among the 95 children studied, 14 were born at 37 weeks of gestational age. When their 
neurologic performance was evaluated using ENE, 12(85.7%) children did not perform as expected 





for their age group. This result agrees with data by Saint-Anne Dargassies 2 7 , 2 8 and Fenichel" in 
classifying children born at 37 weeks gestational age as prematures. 

Fedrizzi, Zuccarino and Vizziello studied low risk preterm newborns and term newborns for 
7 years and did not observe major sequelae such as cerebral palsy or mental retardation, concluding 
that neurologic abnormalities during the first year of life have no predictive value for future school 
problems 1 0 . Children that were born prematurely and small for gestational age (SGA) were more 
likely to be hyperactive when compared to children born prematurely and adequate for gestational 
age (AGE) and term 2 5 . 

In our study, we found that both groups differed significantly regarding pre-school and school 
history as to impulsiveness, aggressiveness and disorganization (Table 2) and these data are compatible 
with those of others. 

We found nocturnal enuresis to be present only among children born prematurely (Group I). 
Saint-Anne Dargassies found that a high percentage of preterm children had transient enuresis as a 
symptom of neurologic immaturity 2 7. 

Language development has been found to be delayed in children born prematurely 1 2 , 2 1 . Our 
results did not show a significant difference between both groups. However, 3 children in Group I 
had dyslalias, 1 had dysartria and 1 was a deaf-mute, while in Group II only 1 child had dyslalia with 
phonetic exchange, indicating a trend towards greater impairment in the premature group. 

We found 4 children with a neurologic exam compatible with cerebral palsy and 1 with neuro
sensory hearing loss, all in the preterm group. These findings are concurrent with others who found 
a high incidence of abnormalities in the neurologic exam of children born preterm, specially visual 
and hearing problems 6. 

In our study 63.3% of children from Group I and 61.4% from Group II performed as expected 
in tests for the 7-year-old age group. Static balance was a part of the ENE that did not discriminate 
between children born prematurely and the control group (Table 3). Our results differ from those of 
Forslund who tested 41 children born at less than 35 weeks of gestational age against a group of 24 
children born at term and found that the preterm group had decreased postural control 1 3. 

Fifty-nine percent of the children in Group I and 79.5% in Group II were able to perform the 
dynamic balance tests for the 7-year-old age group (Fig 2). This statistically significant result is 
similar to that of other series 7- 2 6 and underscores the importance of the dynamic balance tests in the 
evaluation of children with psychomotor development disorders. 

The appendicular coordination was able to discriminate between both groups of children as 
24.6% of children in Group I and 52.3% of children in Group II were able to perform the tests for the 
7-year-old age group (Figure 3). Similar results were found by others who observed problems with 
fine motor skills and coordination in groups of children of low gestational age 8 , 1 3 , 1 5 . 

We found that trunk-limb coordination was statistically significant when comparing both 
groups of children (Table 3). This finding was not observed by authors who studied children with 
learning disabilities 2 6, children born to hypertensive mothers 2 and children with attention deficit 
disorder with hyperactivity 1 4 and seems to be somewhat specific to the group of preterm children. 

Fifty-five percent of children in Group I and 86.4% in Group II were able to perform the tests 
for motor persistence for the 7-year-old age group (Fig 5). Our results agree with those expected in 
the literature on small for gestational age, for children born to hypertensive mothers and children 
with attention deficit with hyperactivity 2 , 7- 1 4 , 1 6 , 1 8. 

Lezine followed 127 children born preterm up to 12 years of age and observed difficulties in 
body image knowledge and representation 1 9. In our study the tests for sensitivity and gnosis did not 
differ between both groups (Table 3). 



CONCLUSIONS 

We conclude that impulsiveness, aggressiveness and enuresis were prevalent symptoms of 
developmental disorders in the group of children born preterm at a seven year follow up. The routine 
neurologic examination could not able to discriminate between the group of children born preterm 
and those born at term. However, tests that are part of the ENE such as dynamic balance, appendicular 
coordination, trunk-limb coordination and motor persistence were able to discriminate between 
both groups at the age of 7 years. Disorders of the trunk-limb coordination associated with prematurity 
in our sample constitute unique finding. 
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