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Teasing Out the Effects of Different Fetal
Growth Trajectories

Commentary on the article by van Batenburg-Eddes et al. on page 132
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One of the reasons that prematurity is on the increase is the
increasing willingness to deliver the fetus early because

of poor growth, usually associated with signs of poor fetal
health. Classic studies have shown that fetal growth in mid-
trimester, particularly in terms of head size, may be related to
significantly more developmental problems compared with
later onset growth restriction (FGR) (1,2). Premature birth
itself is the result of a range of pathologies and measuring
infants at birth to determine “normal ranges” is immediately
flawed as, compared with fetal growth standards, most pre-
term children are smaller and lighter than they might have
been, which can affect associations between size at birth and,
for example, cerebral palsy (3).
Commonly held concepts such as “brain-sparing,” where

fetal skull growth is less affected compared with somatic
growth have been shown to be flawed in that brain growth
slows with somatic growth (4) and indeed functional measures
of performance in school age children are significantly im-
paired in the face of a luxuriant cerebral circulation (5), which
represents the response of the fetus to impaired fetal brain
nutrient supply as opposed to a “protective” mechanism. A
randomized trial of deferring preterm delivery in the face of
abnormal biophysical measures did not alter fetal, neonatal, or
2 y outcomes (6). This area is complex and using high-risk
populations such as those described earlier is not directly
relevant to our understanding of broader effects of fetal growth
on outcome.
There is some relationship between size at birth and later

adverse outcomes, as many studies have shown, leading to a
fetal programming hypothesis, (7) which has excited much
laboratory and clinical population research. Preterm birth is
usually excluded from these claims because, as indicated
earlier, it is complicated. It is clear from a multitude of studies
that nutritional influences at different stages of pregnancy
produce different outcomes (8). So it becomes important for us

to study fetal growth in relation to outcomes in a prospective
and rigorous fashion.
In this issue of the Journal, the article by van Batenburg-

Eddes et al. (9) from the Generation R study starts to address
some of this issue. Nested within a prospective population
cohort study recruited in early pregnancy, they have evaluated
fetal growth from two pregnancy observations and birth
weight in a whole population sample. For this analysis, the
outcome was a neurologic optimality score. These scores have
been shown to identify children at risk of later motor impair-
ments, mainly in high-risk populations and using repeated
assessments (10). Fetal somatic growth and abdominal/head
circumference symmetry were associated with the proportions
of children in the “less optimal” tertile for neurologic opti-
mality, implying that less optimal fetal growth is associated
with less optimal neurologic profiles at 3 mo of age. We do not
know whether this translates into less optimal hard outcomes
of meaning to the child and family, but this intriguing obser-
vation suggests that we have more interest to come from this
study.
Of course, as expected, the rate of preterm birth and birth

weight less than the 10th percentile were low in this study, so
direct clinical relevance to the investigation of clinically iden-
tified fetal growth restriction is not assured. Furthermore, the
team is not suggesting that the 33% of children in the less
optimal group are abnormal, simply that growth velocity over
mid-pregnancy is associated with different motor profiles at 3
mo of age. This may have a range of potential aetiologies and
further understanding of the reasons for this growth pattern is
required. Interestingly, considering velocity over the last tri-
mester of pregnancy was not useful in identifying these less
optimal scores, something we might have predicted from
current concepts of “clinical” growth restriction. But this
study does provide an opportunity for the investigators to
begin to unravel the complex nature-nurture debate in relation
to programming of fetal size and the implications thereof.
So, where do we go from here when we recognize a fetus

with poor growth? As yet the only intervention we have is
delivery and early delivery is associated with potential prob-
lems from preterm birth. There are exciting potential therapies
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waiting in the wings (11)—until then interpreting the effects
of marginal fetal growth velocity in clinical practice remains
impossible, and the fetal medicine specialist still needs the
Wisdom of Solomon to get it right!
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