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Abstract

Normal fetal growth depends on maternal, fetalcgfaal, and external
factors combined with genetically predeterminedaghopotential.
Categorization of decreased size by etiology isy verportant as not
every small fetus has equal risk of adverse saguel

The early and accurate diagnosis of IUGR may rediieancidence of
morbidity and mortality of fetuses with this condit.

The question of when to deliver a growth restridietds has no straight
forward answer.

The mode of delivery for fetuses with IUGR shoutlliased entirely on
standard obstetric practices. There is no evidémaipport a policy of
routine cesarean delivery for all fetuses with IUGR
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| ntroduction




| ntr oduction

With respect to gestational age, afetus 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), overgrown and consequently large
for gestational age (L GA ) small for gestational age (SGA) (David et al,
1998).

Two terms requiring clarification are low birth weight (LBW) and small

for gestational age (SGA).

The terms IUGR, LBW and SGA are not synonymous but one of these
definitions, where others may meet al three (Snijderset al, 1993).

Fetal growth retardation defined as a birth weight less than the tenth
percentile for the gestational age (David et al, 2002).
Up to-70% of SGA infants are small simply due to constitutional factors

determined by maternal ethnicity, parity, weight, or height.

The causes of SGA are multiple, involving many different factors.
Studies in humans and animals have shown that the maternal environment

Is the most important determinant of newborn weight, accounting for

some similarity in birth weights of siblings than does genetic affinity
(David et al, 1998)

The early and accurate diagnosis of IUGR may reduce the incidence of
morbidity and mortality of fetuses with this condition (Rizzo Get al 2009)
Clinical prenatal diagnosis remains difficult in spite of the fact that some
clinical signs of IUGR have been recognized(Lin 1998).




Many clinical methods have been used in the detection of the small fetus.
Abdominal palpation and symphyseal-fundal height are the most widely
used methods; however they are poor indicators of fetal size. Twenty
percent of assessments made immediately prior to delivery using the
abdominal palpation method have an error of at least 450 gm (Gardosi et
al,1999)

The advent of sonography has changed the practice of obstetrics by
providing a window to the womb through which the anatomic structure of
the fetus can be evaluated. The addition of Doppler flow studies of
maternal and fetal vessels has provided atool where the physiology of the
maternal-fetal unit can be assessed. This information can provide the
physician and the patient with vital information for a subsequent
approach to the pregnancy. The use of fetal Doppler blood flow studies
has become common in the evaluation and management of pregnancies

complicated by conditions such as suspected fetal growth restriction
(sciscione AC et al 2009)
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Normal fetal growth




Nor mal Fetal Growth

Size at birth is determined by two important fastgulacentafunction
and duration of pregnancy. Although low birth weighassociated with a
variety of peri- and postnatal diseagetal overgrowth is also associated
with significant neonatadnd subsequent morbidity. Prevention of poor
intrauterine growtland preterm labor relies upon problems being dedect
through routine antenatal assessments. Althoudtiasonography is
considered to be the most reliable metfmdassessing fetal growth and
gestational age, it does suffllom some intrinsic limitations. For
example, among the measuremeatginely made at 18—-20 wk gestation
is femur lengthhowever, ultrasonography detects only ossificatod
not cartilagenousnass at the end of the bone, which could introduce

errorgPaul Saenger et al 2007)

Factors I nfluencing I ntrauterine Growth

Normal fetal growth depends on maternal, fetalcghal, and external
factors combined with genetically predeterminednghopotential(Jena

Miller et al 2008)

A. Maternal nutrition

Several adverse factors are known to influence dh@wth of the
developing fetus. For example, caloric restrictiand insufficient
maternal weight gain during gestation can resuthebirthof infants of
normal length but reduced weigiNdeye RL et al 1973). The influence

of maternal nutrition in fetal development is compland théiming of




adverse nutritional status has an important impadhe shape or weight
of the infant. In the Dutch Hunger Wintéamine of 1944-45, for
example, extreme malnutrition imothers in their last trimesters of
pregnancy gave rise to infawsh a low ponderal index at birtlStein
ZA, et al 1975). There is limited evidenc® suggest that nutritional
supplementation during gestaticam improve birth weight and reduce the

fetal mortality rat€Gluckman PD et al 2006).

During the first two trimesters of pregnancy, ma#dr metabolism,
mediated by placental and pituitary hormones, isatieéd towareégnergy
storage and uteroplacental development. In additorcreased maternal
food intake, first-stage insulin secretiotypically increases by
approximately 60%, whereas sensitivity insulin and fasting glucose
concentrations remains relativeiyormal EFreemark M 2006). The
etiology of weight gain during early to midgestatie® multifactorial but

is likely to include a consequence ftife ever-decreasing levels of
pituitary GH, which normally inhibitedipogenesis, and the increasing

levels of progesterone, prolactand placental lactogen, which stimulate

food intake, fat storagand insulin productionqreemark M 2006). The

hyperinsulinemic state of earnd midpregnancy promotes lipogenesis
and the storage of faind is associated with a rise in plasma leptin
concentrationand a concomitant decrease in plasma lipid and IIGF-

levels(Freemark M 2006).

In the later stages of pregnancy, although foodkmtand fatleposition
continue to rise, changes in insulin production acton mean that

maternal metabolism is redirected toward suppofeta), placental, and




mammary growth. Maternal insulin resistanedypical of this stage of
gestation. Insulin-mediated glucosélization by skeletal muscle can
drop by 40% or more in thtaird trimester of gestation, whereas a more
modest reductionn insulin-stimulated glucose uptake by cardiac and
adiposetissue is normal. Total body insulin sensitivity thts stageof
pregnancy can be up to 70% lower than in nonpragmeaomen
(Freemark M 2006). These changes in insulin activity during late
gestatiorfacilitate efficient storage of energy during tinefsnutritional
abundance, while permitting rapid nutrient mobiii@a duringperiods of

fasting.

B. Placental size and function

Throughout pregnancy, the size of the placenta gdmrand remains
highly correlated with birth weight; small placeatgenerallygive rise to
small babiesTeasdale F 1984). At approximately midgestatiothe fetus

and placenta are of similar weights, but from 32 fetal growth exceeds

that of the placenta and the fetal/placemtalght ratio increases. It is

unlikely that the size of thelacenta causes fetal growth restriction
(Bryan SM 2006), because the placentaable to withstand functional
inactivation of up to 40% afs villous population without affecting fetal
growth Fox H 1997 ) andis, in any case, capable of compensatory

growth Hindmarsh PC et al 2000).




