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INFRODUCTION

Scattered references to the growth-retarded fetus have
appeared in the literature for more than thirty years sgo

{ Colman and Rienzo, 1962 ) .

Until 1961, the World Health Organization { W,H.O. }
defined as prematures all infants weighing 2500 g or less
at birth . With the recognition that birth weight slocne
does not take cognizance of gestational age and meturity,
WHO amended its earlier definmition and, in 1961, suggested
that infants weighing 2500 g or less at birth be termed
" infants of low birth weight " ( WHO Technical Report, 1961 ).
Birth weight could then be related to independeni sssessments

of zestational ege end the intrauterine-growth-retarded

fetus, or small-for-date infants .

Following these early reports, many ierms have been
used to designate the fetus whose growih is impaired
pseudopremature , smali-for-dates, dysmature, fetal mal-
nutrition syndrome, chronic fetsl distress, infrauterine-
growth retardation, and small-for-gestational age (SGA)

baby { Cassady , 1981 )} .
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Studies in the United Siates and Greai Britalin show
that about one-third of sll infants whose birth weight is
less than 2500 g ( L.B.W. )} are not truly premature, but
are small-for-gestational age { Walker , 1967 )} . Recent
evidence, however, suggests that in developing countries,
more than eight in ten LBW infants are born at ierm

{ Cagsady , 1981 ) .

Such observations nave led some authors to speculate
that much of the wvariance in LBW rates is due to population
differences in the incidence of SGA { Belizan et al., 1978 ).
The magnitude ¢f this problem is second only vo premsturity
as a cause of perinatal mortality . While the preterm infant
has an incregsed neonatal mortality, the SGA baby has a
vagtly increased fetal death rate { Lugo and Cassady, 1971 ).
The overall neonatal morialiiy among SGA infants { 3.2 % )
is less then the approprisiely grown premstures, but more
than the appropriately grown term infanis { Lugo and

Casgady , 1971 )} .

Congenital anomalies occur more frequently in SGA infanis,
The SGA term infant has a 5 % to T % incidence of congenital
anomelies { Lugo and Cagsedy, 1971 ) , eand compromised
physicel as well as neurodevelopmental growih appears to
be common in many of ithese babies { Fitzhardinge and Steven,

1972 ) .
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REVIEW OF LITERATURIE
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Definitiecn

Lubchenco and coworkers ( 1963 ) defined any infant
whose birth weight is at ths tenih percentile or less
for gestational age as SGA , Gruenwald ( 1966 ) preferred
to define as SGA any infant whose birth weight is more than
two standard deviations below the mean for any given week
of gestation , corresponding saspproximately to third percen-

tile on the intrauterine growth curves .

Attention has recently been directed toward evalustion
of physical measuremenis other than weight in distinguishing

impaired from normal fetal growih { Brans and Cassady,1975 ).

The Academy of Pedistrics, through iis coammittee on
the Fetus and Newborn, recommended that all newborn infants
be classified by birth weight , gestational age and some
standard for intrauterine growth ( Silverman , 1967 ) .
This recommendation followed years of experience, classifying
infants into two categories : low birta weight { / 2500 g )
and full birth weight ( more than 2500 g ) .

It is mlso well known that the low-birth-weight

designation included preterm and term infants {(Lubchenco,1981),
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The World Heslth Organization, with support from European
Pediatric Group, has set the dividing line between pre-
term and term birth at 37 weeks from the first day of the

last menstrual cycle { Lubchenco , 1981 } .

From the aforementioned statements , we can conclude
that 3
# Low birth weight { IBW ) is & birth weight (3W)
of / 2500 gram .

% Smaell-for-gestationsl age ( SGA ) is defined as

WB / - 2.0 standard deviations ( SD } .

£ Preterm birth is that occurring beiore the 37 ih.

week of gestation ( / 25% days } .

# Appropriate for gestational sge { AGA ) :
g 3W more than - 2,0 SD from the mean BW for

gestational age { Haghergz et al., 1984 )

Incidence of Low 3irth Weight

The percentage of all births weighing less than
2500 g wvaried from 3.9 in Sweden fto 10,8 in Cuba {(World
Health Organization , 1978 } .
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Diagnos ias

Petal 3

Clinical assessment of risk factors in the matermsl
history may be useful in as few as one~third or as many as

two-thirds of these cases ( Galbtaith et al., 1979 }

Use of such simpile c¢linical methods as manusl
estimation of fetal weight, maternal amssessment of fetal
activity, or serial measurement of fundal height are

helpfud { Mathews , 1975 ) .

Several hicchemicael indices of feic-placental function
have bheen proposed as useful. Among these are diminished
Jevels of crystine aminopeptidase, oxXyiocinase, human pla-
cental lactogen, Bl-glycoprotein,and estricl, as well as
elevated levels oft?(?fetoprotein, heat=ateble elkaline
phosphatazse, H-aceiyl B-glucosaminidase and cxéaminonitrogen

in maternal serum ( Arias , 1977 ) .

Human placental lactogen proved to be the meost useful
of the pregnancy associated proteins (Sp1 and pregnancy-
associated plasme protein ) in predicting fetal growth
retardation. It increases in the serum with aavancing
pregnancy reaching a peak at 36 - 38 weeks gestation ,
followed by a slight decrease {( Pledger et al., 1984 ) .
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Pregnancy-specific B,~-glycoprotein { Spy } is produced
by the placenta and released into the matermal ecirculation
in steadily increasing amcunts with peak concentrations
cccurring at 38 gestaiional week . Low Spl levels have
been found in association with intrauterine growth discorders
in the third {trimester . It would be helpful to study
serisl Sp1 levels 1o gain a better understanding of second
trimester placental fumection in conjunction with low birth
weight and reflect placenial size and function . Elevated
maternal serum o<-fetoprotein { AFP } levels are =zlso
asgociated with low birth weight and with fetomsaternal

bleeding { Haddow et al,, 1984 ) .

Studies by Metcoff and others have clearly shown
biocchemical changes in leucocyies obtained from maternal
venous and umbiliecal cord blecod obtained ai delivery of

SGA babies ( Yoshida et al., 1972 ) .

Ultrasonic cephalomeiry has been helpful in determining
rate of growth of the biparietal diameter ( BPD ) of the
head ., When this diameter is less than optimal, 53 % to
82 % of such infants have been found to have birth weights
below the tenth percentile for gestational age ( Whetham

et 8l., 1976 ) .
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Recently, the measurements of crown-rump length ;
chest, trunk, sbdominal and hesd circumference; intra-
uterine velume; and a8 variety of ratios, products and
other combinations of these measurements hasgs improved the
senaitivity of ultrascund as predicteor of 1mpaired fetal

growth { Wittman et al., 1979 } .
Neongatal :

Reduced birth weight for gestatiocnal age {(light-for-
datés] is the simplest and oldest metheod of diagnogis .
Impaired fetal growth has recently led to more careful
assessment of physical findings st birth { Cassady, 1981 ).
Seft tissue wasting, diminished skin-fold thickness ,
decreased breagt tissue and reduced thigh circumference
have heen cited as evidence for recent wasting and have
been suggested, by some, as useliul measuremenis for neonatal
dingnosis { Brens and Cassady, 1974 ) . Widened skull
sutures and large fontanelles, diminished foot, femoral
and crown-heel lengths and delayed developmeni of epiphyses
have been cited as failures in bone growth (Woods et al.,lETé].
Combinations of measurements such as weight/head circumference,
grown-heel length/head circumference, and birth weight/crown-

heel length have been used with increasing frequency o

assess disproportionate patterns of growth (Woods et al.,1979).
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Canses Of Low Birth Weight

Normal iIntrsuterine growth for body weight, length and
organ weights progresses in a systematic fashion heitween
28 and 38 weeks of gestation . From about 38 weeks omward,
growth of the fetus and placents deparis from this previous
pattern ( Brans amd Cassady , 1974 ) .

Two major factors influence fetal growths The inherent
growth potential of the fetus and the growth support it
receives hy way of the placentz from the mother {(Ounsted

end Ounsted , 1973 ) .
Altered Growth Potentisl :

The classic study of Meredith { 1270 )} brings to the
attention that mean birth weignts may vary from 2400 g
{ in New Guinea ) to 3880 g ( in The West Indies )
( Ashcroft et al., 1966 ) .
0f particular interest are ceriain data which demonstrate
gtriking ethnic differences in birth weight , regsardless
of current socioeconomic status or gecgraphic location
{ Salber and Bradshaw , 1951 ) . Such observations are
the consequence of gzenetic variation , however , there is
racial, ethnic and population differences { Johnstone

and Inglis , 1974 ) .
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Retardation of growth in uteroc may be caused by
factors inherent in the fetus itself . Subnormal embryoniec
growth may then be viewed as a form of maldevelopment .
Examples of causes include certain geneticelly determined
dwarfs, fetal infections, chromosomal syndromes, several
congenital anomalies and some inboran errors of metabolism
( Levy et al., 1378 ; . Retarded fetal growth in the
infant with intestinal or centrsl nervous system ancmalies
which preclude normal swallowing, may suggest that amniotic
fluid is a more important source of nutrients than currenitly

suspected { Cassady , 1981 ) .

0f equel interest is the presence of profoundly impaired
growth in infants with end-organ insensitivity to insulin
{ D'Ercole et al., 1977 } as well as in infants with panc-
reatic agenesis { Hill, 1978 ) observations which provide
the importance of insulin/cell relationships in the growth

process .

Impaired support for growth

Before the third trimester of pregnancy, supply far
exceeds needs of the fetal growih is defermined by inherent
fetal poftential . By the third trimester, the adequacy of

the supply line becomes thne limiiing factor in fetal growth.
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