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A series of 978 repeated ultrasonic measurements of the fetal biparietal diameter (BPD) 
assessed the growth of 119 twin pairs during the second half of pregnancy. The mean 
BPD values for each gestational week were close to the mean values for singletons. From 
the 32nd week, the BPD growth curves for twins deviated from that for singletons. The 
second twins' growth curve ran consistently below that of the first and fell away more 
from the 32nd week on. In 80% of the measurements, the first twin (defined as the twin 
in, or close to, the pelvic inlet) was the one with the largest BPD. The intrapair difference 
in BPD had no correlation to the intrapair difference in body length, head circumference, 
or birth weight. In 91 of the 119 twin pairs, zygosity was settled by sex, histological 
examination of placenta, or blood grouping. The longitudinally compiled BPD growth 
curves (678 BPD determinations) showed the curve for dizygotic twins consistently run
ning above that of the monozygotic twins. The BPD differences between the first and the 
second twin remained also within mono- and dizygotic groups of twins. 
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INTRODUCTION 

The intrauterine growth of twins is usually established from end-point observations of 
birth weight at various gestational ages [7, 9, 10] . Such growth charts show the average 
age-related birth weight to be lower for twins in the last trimester than for singletons. The 
introduction of diagnostic ultrasound allowed more exact measurements of the intra
uterine fetal growth [6, 12] . The present study evaluated the biparietal diameter (BPD) 
growth of twins compared to singletons, the relation between the first and the second 
twin, and the influence of zygosity. 

MATERIALS AND METHODS 

Since 1973, ultrasonic screening has been performed on practically all pregnant women who delivered 
at the University Hospital in Malmo. This screening programme detects 90% of the twin pregnancies 
in the second trimester. The intrauterine growth of the twins was usually longitudinally monitored 
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by ultrasonic BPD measurements at regular intervals. Separate BPD growth curves were calculated for 
the first andjbhe second twin in 119 twin pregnancies examined at least twice during the gestation. 
The first twin was defined as the one in, or closest to, the pelvic inlet at the time of each examination, 
irrespective of its position and presentation. Longitudinal BPD growth curves for the first and the 
second twin were also obtained from 91 twin pregnancies where zygosity was determined. Among the 
same-sexed twins, zygosity was determined in two ways. Twins found to be monochorionic by his
tological examination of the placenta, were classified as monozygotic (MZ), as the occurrence of 
opposite-sexed twins in a monochorionic sack has never been demonstrated [13] . Dichorionic same-
sexed twins were tested for blood groups. The following antigens were used: anti-A,-al, -B, -M, -N, 
-C, -c, -D, -E, -e, -K, and -Fya. All comparisons were performed with the reference BPD growth curve 
for singletons, which was constructed at the laboratory. BPD measurements were performed by a 
B-mode compound scanner (sound velocity: 1,540 msec) according to the method of Campbell [1 ] . 

A total of 80% of the women were admitted to hospital for the prevention of preterm delivery 
by bedrest (average 55 days) [11] . The distribution of the duration of pregnancy was similar in the 
MZ and the dizygotic (DZ) groups. MZ and DZ pregnancies were similarly distributed among hos
pitalized and nonhospitalized groups. Infants' weight and length and placental weight were measured 
immediately after birth. A transfusion syndrome was clinically suspected when one twin was recog
nized as anaemic and the other as plethoric. The diagnosis was confirmed if the twins were mono
chorionic and if the haemoglobin concentrations differed by more than 50 g/litre between the co twins 
in the immediate neonatal period [11] . 

RESULTS 

Figure 1 shows smoothed curves of the BPD growth for the first and the second twin. 
From the 119 twin pairs, 978 BPD measurements were obtained (average 4.6 readings 
for each twin). 
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Fig. 1. Means of BPD in smoothed curves drawn separately for twin I (a) and twin II (bj from 978 
longitudinal measurements in 119 twin pregnancies. Shaded area depicts 95% confidence interval 
of the normal range curve for singletons. 

Fig. 2. Means of BPD in smoothed curves drawn separately for dizygotic first (a) and second (b) 
twins and monozygotic first (c) and second (d) twins from 678 longitudinal measurements in 91 
twin pregnancies. Shaded area depicts 95% confidence interval of the normal range curve for singletons. 
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The mean BPD-values of twin I were very close to those of singletons in the second 
trimester. From the 32nd week on, the weekly BPD increment of twin I decreased more 
markedly than that of singletons (P < 0.05). The BPD growth curve for the second twin 
ran consistently below that of the first twin from the 32nd week (P < 0.05). The dif
ference between the BPD growth curves of the first and the second twin increased with 
increasing gestational age (P < 0.002). In 74% of the paired readings, the first twin had 
the larger BPD; in 9%, the measurements were equal. Analysis of the separate growth 
curves of twin I and twin II for each pregnancy revealed that in 71.4% the curves never 
crossed. In 20 cases out of 34 where the curves crossed, they did so only once and before 
week 30. 

There was no correlation between the BPD difference between twins and the subse
quent difference in body length (r = -0.09), head circumference (r = 0.08), or birth 
weight (r = 0.02). In seven out of eight cases where the second twin was more than 500 g 
heavier than the first, the first had the larger BPD. 

The average birth weight of twin I (2540 g) and twin II (2470 g) did not differ. 
A total of 678 BPD measurements were obtained from the 91 twin pairs whose zygosity 

was determined. Figure 2 gives in smoothed curves the means of the BPD for the individual 
measurements in relation to menstrual age separately for MZ and DZ twins, divided into 
first and second twins. The difference between the first and the second twin remained 
when curves were drawn separately for DZ and MZ twins (P < 0.001). 

Mean birth weight for DZ twins was 2532 g and for MZ twins 2433 g (ns). The intra-
pair weight difference was greater in DZ (mean 332.4 g, SD 225.7) than in MZ twins 
(mean 242.0 g, SD 154.6 g) (P < 0.05). DZ twins had a mean length intrapair difference 
of 15.6 mm (SD 13.5) and MZ twins of 10.8 mm (SD 9.7) (P = 0.07). The total placental 
weight of DZ twin pairs (mean 949.0 g, SD 169,7) was higher than that of MZ pairs 
(mean 878.1 g, SD 169.6) (P = 0.05). The ratio, total litter weight to placental weight, 
did not differ between the groups. 

Five of the 45 MZ monochorionic pairs had a clinical diagnosis of transfusion syndrome. 
The table gives the weight, Hb, and BPD differences (at the last examination). 

DISCUSSION 

A prerequisite for the proper evaluation of the results presented in this paper is the correct 
identification of the single twin fetuses. Twin I was defined as the one closer to the pelvic 
inlet at the time of each examination. It is inevitable that twins change places in the pelvic 
inlet, at least early in gestation. In our experience, the positions of the twins were easily 
obtained, and they rarely changed after the 24fh week. The chance that the particular 
twin is correctly identified at each examination is estimated at approximately 88% [4]. 
Any significant difference between the BPDs would be smoothed out if twins changed 
places at random. Also, the fact that the BPD curves rarely crossed each other, and when 
they did, it happened rather early in pregnancy, argues in favour of the possibility of a 
proper identification. 

In 74% of the measurements, the twin closer to the pelvic inlet was the one with the 
largest BPD. Even in pairs with a large weight difference in favour of the second twin, the 
first had the larger BPD in the expected frequency of 80%. This difference in BPD growth 
between first and second twin is not readily explained. Other differences between first 
and second twin have also been reported: cord blood Cortisol values [3], lecithin/sphin-
gomyelin ratios of tracheal fluid [14], fetal breathing movements [8]. These findings 
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TABLE. Weight, Hb, and BPD Differences for Five Twin Pairs With a Clinical Diagnosis of 
Transfusion Syndrome 

BPD difference 
Weight twin I/twin II Hb twin I/twin II twin I/twin II 
(g) (g/Htre) (mm) 

2,600a/2,310 124/238 - 2 
3,000a/3,120 119/170 +2 
2,050a/2,390 116/217 +1 
2,860/3,040a 200/134 +4 
l,750a/2,020 122/248 +10 

Donor-twin according to Hb. 

indicate intrauterine biological differences between the first and the second twin. But 
neither report decides whether the observed difference determines, or is a consequence of, 
the order of the twins. In the last trimester, the growth of twins, judged by both intra
uterine BPD measurements and by weight at delivery, is slowed down compared with 
that of singletons. This pattern is the same for MZ and DZ twins. The BPD values, con
sistently larger in DZ than in MZ twins, were not due to differences in maternal age, parity, 
or complications during pregnancy, or to the presentation of the twins. The finding of a 
smaller intrapair birth weight difference in MZ than in DZ cotwins disagrees with other 
observations [2,5, 10]. One possible explanation lies in the difference in treatment of 
the twin pregnancies, which in the present study were detected early, treated with bed 
rest for a considerable part of the gestation, and induced before week 40. It is tempting 
to speculate that this regime might decrease the influence of nutritive inbalance caused 
by intertwin transfusion in MZ monochorionic pregnancies, thereby revealing the true 
genetic similarity between MZ cotwins. A significant intertwin transfusion is expected to 
create a difference between the twins and thus modify the effects of monozygosity, 
which, by nature of the genetic identity between the cotwins, would tend to promote 
similarity in growth. 
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