
anti-epileptic medications.8,11 Previous studies12,13

suggested that the sequelae were minimal because
the neurological deficit was not attributable to
seizure attack. The majority of children with a first
unprovoked seizure do not require therapy.

References
1. Pearce JL, Mackintosh HT. Prospective study of convulsions in

children. NZ Med J 1979; 89: 1–3.
2. Camfield PR, Camfield CS, Dooley JM, Tibbles JAR, Fung T,

Garner B. Epilepsy after a first unprovoked seizure in children.
Neurology 1985; 35: 1657–60.

3. Hauser WA, Rich SS, Annergers JF, Anderson VE. Seizure
recurrence after a first unprovoked seizure: An extended
follow-up. Neurology 1990; 40: 1163–70.

4. Elwes RDS, Chesterman P, Reynolds EH. Prognosis after a first
untreated tonic-clonic seizure. Lancet 1985; ii: 752–53.

5. Stroink H, Brouwer OF, Arts WF, Geerts AT, Peters ACB, van
Donselaar CA. The first unprovoked, untreated seizure in
childhood: a hospital based study of the accuracy of the diag-
nosis, rate of recurrence, and long term outcome after
recurrence. Dutch study of epilepsy in childhood. J Neurosurg
Psychiatry 1998; 64: 595–600.

6. Berg AT, Shinnar S. The risk of seizure recurrence following a

first unprovoked seizure: a quantitative review. Neurology 1991;
41: 965–72.

7. Commission on Classification and Terminology of the Inter-
national League Against Epilepsy. Proposal for revised clinical
electroencephalographic classification of epilepsy seizures.
Epilepsia 1981; 22: 489–501.

8. Shinnar S, Berg AT, Moshe SL, et al. Risk of seizure recurrence
following a first unprovoked seizure in childhood: a prospective
study. Pediatrics 1990; 85: 1076–85.

9. Hirtz DG, Ellenberg JH, Nelson KB. The risk of recurrence of
nonfebrile seizures in children. Neurology 1984; 34: 637–40.

10. Hirtz D, Ashwal S, Berg A, et al. Practice parameter: Evaluating
a first nonfebrile seizure in children. Report of the quality stan-
dards subcommittee of the American Academy of Neurology,
the Child Neurology Society, and the American Epilepsy
Society. Neurology 2000; 55: 616–23.

11. Shinnar S, Berg AT, O’Dell C, Newstein D, Moshe SL, Hauser
WA. Predictors of multiple seizures in a cohort of children
prospectively followed from the time of their first unprovoked
seizure. Ann Neurol 2000; 48: 140–47.

12. Maytal J, Shinnar S, Moshe SL, Alvarez LA. Low morbidity and
mortality of status epilepticus in children. Pediatrics 1989; 83:
323–31.

13. Freeman JM. Status epilepticus: its not what we’ve thought or
taught. Pediatrics 1989; 83: 444–45.

BRIEF REPORTS

Journal of Tropical Pediatrics Vol. 49, No. 6 381

Intrauterine Growth Curves for Turkish Infants Born
between 25 and 42 Weeks of Gestation

by Fahri Ovalı
Department of Obstetrics and Gynecology, Istanbul Medical Faculty, Istanbul University, Istanbul, Turkey

Summary
Intrauterine growth curves should be specific to each population and are needed for the Turkish
population. An analysis of birthweight, crown–heel length, and head circumference in newborns
between 25 and 42 weeks of gestational age was made. A total of 2481 babies were evaluated. Mean,
standard deviation, and percentile values were calculated for each gestational age and smoothed
curves were obtained for each parameter. In our country, the use of these new curves is more appro-
priate than those obtained in other countries.

Introduction
The intrauterine growth of babies is dependent upon
the genetic background of the baby in particular and
of the society in general, as well as on environmental
factors such as the nutrition of the mother. This
study was undertaken in order to depict the normal
patterns of intrauterine growth in a middle-class
Turkish population living at sea level.

Materials and Methods
All babies born alive at the Department of Obstet-
rics at Istanbul Medical Faculty between 1 January
1999 and 31 May 2002 were considered eligible for
the study. Measurements were taken within the first
2 h of birth. Because of their small number, babies
who had a gestation age ≤24 or >42 completed weeks
were excluded. Babies with chromosomal or meta-
bolic aberrations were not included. Multiple births
and infants born to mothers with pre-eclampsia and
eclampsia were excluded. All of the mothers were
from the middle class.

The gestational ages were calculated from the first
day of the last menstrual period and/or by first
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trimester ultrasonographic evaluation. Infants deliv-
ered from 3 days before to 3 days after a completed
week were considered to be that number of weeks of
gestation.

Unclothed infants were weighed in the nursery by
a scale (accurate to 1 g) within the first 2 h of birth.
Measurements of crown–heel length (accurate to the
nearest mm) were made with the infant lying supine,
both knees extended and pressed to mattress, and

with feet at right angles. The head measurements
(accurate to the nearest mm) were made at the
largest occipitofrontal circumference, with light
pressure, by a paper tape.

For each week, boys and girls were calculated
together. For each gestational week, mean ±2 SD
and 3rd, 10th, 25th, 50th, 75th, 90th, and 97th
percentiles were calculated and smoothed for each
measurement by SPSS 10.0 computer program.

Results
During the two and a half year period, 2481 babies
were evaluated for the purpose of this study. For
each measurement, smoothed curves for mean ±2
SD were obtained. These curves for birthweight,
crown–heel length, and head circumference are
shown in Figs 1, 2 and 3, respectively.

Discussion
For the assessment of fetal and neonatal growth,
intrauterine growth curves are invaluable. However,
premature births may be biased because they are
probably related to unphysiological states. There-
fore, the curves submitted here should be considered
to the nearest estimates of fetal growth. Correct
calculation of gestational age is very important in
assessing growth. In some weeks, the distribution of
measurements may be asymmetrical, which is
thought to be due to post-conceptional maternal
bleeding mistaken for a menstrual period.1 In our
study, such values were smoothed by use of a
computer program. Lubchenko, et al.2 solved the
same problem by excluding infants ‘not compatible
for birthweight’.

The mean weight of infants assessed by Lubchenko
et al.2 were higher than ours for gestational ages
25–37 weeks, but lower than ours after that.1 Since
that study was performed at a high altitude, the
fetuses that had developed very well in the first and
second trimester might have gained less weight in the
last trimester. Therefore, our results should be evalu-
ated as normal, not higher. In fact, our results are
similar to those of Usher and McLean,3 who
performed their study at sea level. In their large-scale
study at sea level in a high socioeconomic level class,
Babson, et al.4 reported a decrease in mean birth-
weight only after the 43rd week. On the other hand,
when compared with the percentiles of babies in
India as reported by Ghosh, et al.,5 the mean birth-
weight was similar until the 36th week, but increased
sharply in our study afterwards.

As for the crown–heel length, the same double
trend seen in birthweights is observed in our study
and that of Lubchenko, et al.6 However, when
compared with the data of Usher and McLean,
crown–heel length was lower in all gestational ages in
our study. In the Indian babies, crown–heel lengths
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FIG. 2. Mean ± 2 SD for crown–heel length.

FIG. 1. Mean ± 2 SD for birthweight.

FIG. 3. Mean ± SD for head circumference.
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were comparable with those of ours after 36 weeks of
gestation, but the Indian babies were longer than ours
before 36 weeks. These discrepancies may be
explained by the genetic and socioeconomic factors.

Head circumference reflects the growth of the
central nervous system, which is one of the first
systems that develop in the embryo, even at the
expense of body weight and length. Therefore, it is
not surprising that head circumference measure-
ments are not very different from that of Usher and
McLean.3 However, in the Indian infants, head
circumferences were greater than that of ours before
36 weeks, but were comparable thereafter.

We believe that these new curves may be used in
our country for the evaluation of newborns and their
problems related to growth.
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