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IINNTTRROODDUUCCTTIIOONN  

Estimation of fetal weight is essential in daily obstetric 
practice particularly close to term. It guides clinicians to 
finalize important obstetrical decisions. Low birth weight and 
excessive fetal weight at delivery both are associated with an 
increased risk of neonatal complications during labour and the 
puerperium. (Owen et al., 2003) 

Nowadays, ultrasound is the main diagnostic tool for 
fetal birth weight (BW) evaluation. The majority of birth weight 
prediction formulas rely on the fetal biometry data derived from 
2-D ultrasound measurement. However, the precision of those 
conventional formulas remains unsatisfactory with a mean error 
of 7-10%. (Schild et al., 2007)  

The majority of the commonly used formulae for 
estimating fetal weight include measurements of the head, 
abdomen and femur both alone and in combination. None of 
these formulae pays attention to the soft tissue mass of the 
fetus. However, since fetal weight depends not only on head 
and body dimensions but also on extremity size, it seems 
reasonable to investigate the role of other body measurements 
in improving fetal weight estimates. (Rizwan et al., 2008)  

Considering that thigh and arm volumes are parameters 
that are well established as markers for fetal growth and 
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nutrition, several studies have utilized these limbs volume as a 
predictor for birth weight, with more reliable results than those 
from the traditional formulas utilized by 2D US (Song et al., 
2000) 

Initially, the fetal thigh volume (TVol) measurement was 
indirectly performed by means of two-dimensional ultrasound 
(2D US). However, 2D US cannot provide an accurate 
measurement of fetal limb volume. The majority of studies on 
fetal limbs volume evaluation by 2D US calculate the volume 
based on a cross sectional area in only one cutting plane that 
may not be the most appropriate, so the calculation is subject to 
error. (Vintzileos et al., 1987) 

The arrival of the 3D US has allowed a more accurate 
volumetric assessment of several fetal organs, for an earlier and 
more precise diagnosis of fetal growth and developmental 
deviations. (Edward et al, 2007)  
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AAIIMM  OOFF  TTHHEE  WWOORRKK  

The aim of this study is to introduce fractional limb 
volume as a new ultrasonographic parameter, validate reliability 
of fractional limb volume measurements, develop new birth 
weight prediction models, and examine their practical utility for 
estimating fetal weight during late pregnancy. 
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FFEETTAALL  GGRROOWWTTHH  

Human fetal growth is characterized by sequential 
patterns of tissue and organ growth, differentiation and 
maturation that are determined by maternal provision of 
substrate, placental transfer of these substrates, and fetal growth 
potential governed by the genome (Cunningham et al., 2005). 

The process of fetal growth comprises three consecutive and 
somewhat overlapping phases. 

The first phase is the phase of cellular hyperplasia and 
encompasses the first 16 weeks of gestation. 

The second phase, known as the phase of concomitant 
hyperplasia and hypertrophy, occurs between the 16th and 32nd 
weeks and involves increases in cell size and number. 

The third and final phase, called the phase of cellular 
hypertrophy, occurs between the 32nd week and term and is 
characterized by a rapid increase in cell size. Quantitatively, 
normal singleton fetal growth increases from approximately 5 
g/day at 14 to 15 weeks of gestation to 10 g/day at 20 weeks 
and 30 to 35 g/day at 32 to 34 weeks, after which the growth 
rate decreases (Chiesa et al., 2008). 

Although many factors have been implicated, the precise 
cellular and molecular mechanisms by which normal fetal 


