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Summary 

Measurements of neonatal morphometry provide a better indicator of fetal growth achievement than birthweight for gestational age 
This study describes the intrauterine growth velocities of the fetal head and trunk of 33 infants with skinfold thickness measurements 
below the tenth percentile; 16 (48%) of the infants had birth weights above the tenth percentile. Growth velocity of the head was not 
significantly different from the reference population whereas the trunk growth velocity was significantly reduced (p<0.001). This 
study demonstrates for the first time that infants with morphometric features of intrauterine malnourishment, regardless of birthwei­
ght, are subject to differential growth restriction in utero. 
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Introduction 

The distinction between the small for gestational age 
infant and that which has been subject to intrauterine 
growth constraint is seldom fully appreciated [I]. Neona­
tal mo巾hometry is a more meaningful criterion for the 
diagnosis of growth failure than birthweight since it is of 
greater relevance to the prediction of adverse short and 
long-term sequelae [2, 3, 4, 5]. An important considera­
tion therefore is the relationship between intrauterine 
fetal growth velocity and subsequent neonatal morpho­
metry. The construction of reference ranges for intraute­
rine fetal growth velocity enables the calculation of 
growth rates for various fetal parameters [ 6]. The purpose 
of this study is to quantify the intrauterine growth velo­
cities of the head and trunk measurements against stan­
dard reference data of pregnancies subsequently delive­
red of infants with low skin-fold thickness measurements. 

Subjects 

Thirty-three infants were identified with either a subscapular 
or triceps skin-fold thickness measurement below the tenth per­
centile; amongst these 33 cases, 17 had both subscapular and 
triceps skinfold thickness measurements below the tenth per­
centile. Twenty nine cases were from low-risk pregnancies par­
ticipating in a previously described prospective study of fetal 
growth [6]. Four other cases were identified from a group of 
fifty pregnancies considered at high-risk of abnormal intra­
uterine growth on the basis of recognised obstetric criteria, who 
had been undergoing serial scanning at two weekly intervals 

Gestational age was determined in all cases by either first tri­
mester crown-rump length measurements or bi-parietal diame­
ter estimation before twenty weeks of gestation. 

Methods 

All ultrasound measurements were made using an Aloka SSD-
650 real-time machine by the author. The bi-parietal diameter 
was estimated from leading edge to leading edge at the level of 
the cavum septum pellucidum「7]. The fetal abdominal area was 

measured at the level of the umb山cal vein [8] by tracing the 
outline of the trunk on-screen. Three measurements were made 
of each parameter and the mean for each was recorded. 

Growth velocity standard deviation (Z) scores were calcula­
ted for the BPD and FAA for each pregnancy. The last two mea­
surements for each parameter were used to calculate velocity by 
employing the following formula; 

Velocity Z score= Daily increment - Reference mean increment 
Standard Deviation 

The reference mean increment and standard deviation refer to 
the gestational age specific values determined from previously 
published reference ranges for fetal growth velocity [6]. The 
gestational age refers to the number of weeks gestation at which 
the second measurement was made. Twenty eight and fourteen 
day interval reference data was employed as appropriate for 
each fetus. 

Skinfold thickness was measured by the author on the second 
day of life with Holtain calipers employing a standard techni­
que [9]. Three measurements were made at the subscapular and 
triceps areas on the child and the mean measurement recorded. 
A centile position was accorded with reference to standard 
charts after adjustament for gestational age and sex [ I OJ 
B订thweight was adjusted for birth order, sex, gestational age 
and maternal characteristics and accorded a Z score from publi­
shed nornograms [11). 

Results 

The mean birthweight for the 33 cases was 2830 
grammes (range; 2100 to 3410 g ). The mean adjusted 
birthweight Z score was -1.13 (range; 0.2 to -2.6).  
Sixteen of the 33 cases (48%) had adjusted birth weights 
above the tenth percentile. The mean gestational age at 
delivery was 279 days (range 264 - 292). 

Due to technical difficulties in obtaining satisfactory 
measurements of the fetal head in the third trimester, only 
twenty eight of the 33 cases (85%) had sufficient data to 
estimate BPD velocity; FAA velocity could be determi-
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