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Abstract

This study is concerned about the recent advances in the
investigation and management of small for gestational age fetuses
which affects approximately 3-10% of all deliveries. FGR is
associated not only with a marked increase risk in perinatal mortality
and morbidity but also with long-term outcome risks. Combination of
fetal biometry, amniotic fluid volume, heart rate patterns, arterial and
venous Doppler, and biophysical variables allow a comprehensive
evaluation of FGR. The aim of the obstetricians is to identify fetuses
with early FGR so delivery can be planned according to gestational
age and severity of the condition.

Key Words

Intrauterine growth retardation- Intrauterine growth restriction- Fetal
growth restriction- Low birthweight- Placental insufficiency- Small for
gestational age.
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Chapter (1

Introduction




Fetal growth restriction (FGR) is challenging because of the
difficulties in reaching a definitive diagnosis of the cause and planning
management. FGR is associated not only with a marked increased
risk in perinatal mortality and morbidity but also with long-term
outcome risks. Combination of fetal biometry, amniotic fluid volume,
heart rate patterns, arterial and venous Doppler, and biophysical
variables allow a comprehensive fetal evaluation of FGR. However,
no evidence supports that the use of cardiotocography or the
biophysical profile improves perinatal outcome. Therefore,
obstetricians aim to identify fetuses with early FGR so delivery can be
planned according to gestational age and severity of the condition.
The balance of risks and the need for the availability of services
mean that the involvement of neonatologists in FGR management is
vital (Alberry M & Soothill P, 2007).

As many as 40 % of so-called unexplained still-births are small-
for-gestational-age (SGA), leading to the suggestion that early
detection and timely delivery may well prevent many fetal deaths.
Some 30 % of sudden infant death syndrome (SIDS) cases were
SGA at birth, and the overall infant mortality of infants suffering from
fetal growth restriction (FGR) is as much as eight-fold greater than
that for appropriately grown infants. These infants are also at high
risk of perinatal hypoxia and acidaemia, operative delivery and
neonatal encephalopathy. Other neonatal problems include
hypoglycemia, hypothermia, hypocalcaemia and polycythemia.
Paradoxically, these infants have a slightly reduced incidence of
respiratory distress syndrome (RDS), presumably because of the
intrauterine stress resulting in increased surfactant production.

It is possible that babies who suffer with FGR are at increased
risk of early cognitive and neurological impairment and cerebral
palsy. Long-term data from the 1970 British Birth Cohort indicate that
adults who were born SGA had significant difference in academic
achievement and professional attainment compared with adults who
were of normal birth weight. It would also appear that the uterine
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environment to which the fetus is exposed can lead to
‘programming”, resulting in consequences in adulthood-the so-called
Barker hypothesis.SGA is associated with an increased risk of
hypertension, glucose intolerance and atheromatous vascular
disease in later life, (Barker DJ; 1997).

Intrauterine-growth-restriction (IUGR) occurs in 3-10% of all
pregnancies (Haram K, Gjelland K, 2007).

Identification of IUGR is crucial because proper evaluation and
management can result in a favorable outcome.

The small baby is vulnerable, not only to death or damage that
may be inflicted by inadequate intra-uterine nutrition, but also to the
complications of prematurity which may occur iatrogenically. At
present, little can be done to treat fetal growth restriction (FGR) and
S0, in most cases, the only intervention open to the obstetrician is to
deliver the baby prematurely. A number of investigations of fetal
behavior and placental function are used to guide timing of delivery,
but a great degree of uncertainty exists, both between clinicians in a
similar situation and in an individual clinician facing different clinical
situations.

Having identified that a fetus is small for gestational age, the
challenge to the clinician is to: (1) determine whether the fetus is
reaching its growth potential or is growth-restricted; (2) identify any
underlying cause and monitor appropriately; and (3) deliver at the
optimum time so as to minimize the damage to the baby both from
intra-uterine factors and from prematurity.

Despite the extensive research in the field of IUGR and
significant improvement in the understanding of pathophysiology,
diagnosis and treatment of aberrant growth, still it is somewhat of an
enigma making a major concern for the obstetrician (Divon, 1992).
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The early and accurate diagnosis of this condition is all-
important, but it's missed in 50-75% of cases. The reason is probably
the necessity, first, to recognize clinically that the problem may exist
(Wagstaff, 1991).

It is self-evident that not all infants suffering from FGR will be
SGA and that not all infants who are SGA will suffer from FGR.
Indeed, as few as 15 percent of SGA fetuses may be small as a
result of FGR. Some 70 % of fetuses suffering from reduced growth
velocity will have a birth weight considered appropriate for gestational
age - it does not seem to affect neonatal outcomes unless the fetus is
also small, with an abdominal circumference under the fifth centile. It
is therefore logical to concentrate on the SGA fetus that is suffering
from FGR (Bobrow CS& Soothill PW; 1999).
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Chapter (2

Definitions




In 1935, The American Academy of Pediatrics defined
prematurity as a live-born infant weighing 2500g or less (Cone,
1985). These criteria were used widely until it became apparent that
there were discrepancies between gestational age and birthweight
because of restricted fetal growth. The World Health Organization in
1961 added gestational age as a criterion for premature infants,
defined as those born at 37 weeks or less. A distinction was made
between low birthweight (25009 or less) and prematurity (37weeks or
less). Moreover, low birthweight, defined as less than 2500g, has
been modified now to describe very low birthweight, infants weighing
1500g or less; and extremely-low birthweight, those who weigh 1000g
or less.

With respect to gestational age, a fetus or infant may be preterm,
term, or post-term. With respect to size, the fetus or infant may be
normally grown or appropriate-for-gestational-age (AGA), small in
size or small-for-gestational-age (SGA), or overgrown and
consequently large-for-gestational-age (LGA). In recent years, the
term small-for-gestational-age has been widely used to categorize an
infant whose birthweight is usually below the 10" percentile for its
gestational age. Other often-used terms have included fetal growth
retardation (FGR) or intrauterine growth retardation (IUGR). Within
the past Syears the term restriction has largely replaced retardation,
because the latter may erroneously convey mental delay rather than
only the intended suboptimal fetal growth. The infant whose
birthweight is above the 90" percentile has been categorized as large
for gestational age, and the infant whose weight is between the 10"
and 90™ percentiles is designated appropriate for gestational age.
Thus an infant born before term can be small or large for gestational
age and still be preterm according to chronological gestational age.
Moreover, some preterm infants have also suffered growth restriction
in-utero. It is important to recognize that preterm birth also frequently
includes infants who have suffered subnormal in-utero growth.

A fetus is said to be small for gestational age if it falls below
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