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Brief Communication

Birth Weight and Placental Proximity in Like-Sexed Twins

I. M. BUZZARD,' I. A. UCHIDA,2 J. A. NORTON, JR.,3 AND J. C. CHRISTIAN4

SUMMARY

In addition to zygosity, the type of placentation has proven to be an
important variable in twin studies. A number of quantitative traits in
human twins have been found to be influenced by chorion type. Our
study confirms an earlier finding that there is larger within-pair birth
weight variability in dichorionic twins with fused placentas than in those
with separate placentas. This finding emphasizes the importance of de-
tailed twin placental examinations to help identify traits that may be
influenced by prenatal environmental influences.

INTRODUCTION

In 1961, Kempthorne and Osborne [1] postulated intrauterine competition be-
tween two members of a twin pair as a source of within twin-pair variability. One
of the first examples of such competition was the transfusion syndrome in which
monochorionic monozygotic (MC-MZ) twins have an arterial venous anastomosis
that results in one twin transfusing the other and marked discrepancies in red cell
volume [2]. An even more striking example of competition between monochorionic
human twins is when one twin's heart prevents the cotwin's heart from developing
and the result is an acardiac monster [3]. These relatively rare situations raised the
possibility of a spectrum of prenatal competitive effects and have led to searches
for associations between placental type and a variety of quantitative traits. Cord
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blood cholesterol, for example, was found to be five times more variable within
dichorionic monozygotic (DC-MZ) twins than within MC-MZ twin pairs [4]. Com-
parisons of dermatoglyphic variables revealed some pattern areas (thumb patterns,
for example) to be more variable in DC-MZ twins than in MC-MZ twins, but for
other variables (e.g., axial triradius), the reverse is true [5]. Other studies detected
associations between placental type and IgG levels [6] and intelligence [7].

Birth weight has long been known to be influenced markedly by the mother.
The classic studies of Walton and Hammond in 1938 [8] revealed that when the
large Shire horse was crossed with the diminutive Shetland, foal weights from the
Shire dam and Shetland sire were about the same at birth as that of the pure Shire.
In contrast, the offspring of the reverse cross were similar in weight at birth to pure
Shetland foals. Morton, in 1955 [9], published human data from a Japanese
population that found a similar correlation between birth weights of maternal
half-sibs (.58) and full siblings (.45), but an insignificant correlation between
paternal half-sibs (.10). Nance et al. [10] estimated that 40% of the variation in
human birth weight could be accounted for by maternal factors using the offspring
of identical twins as genetic half-siblings.
Corey et al. [11] analyzed the within-pair variability of birth weight in a series of

MZ and DZ twins of known placental type and found that whether the placentas
were fused or separate was more important than chorion type or zygosity. Our
study was designed to test, on a separate data set, this finding of Corey et al.

MATERIALS AND METHODS

In 1936, Norma Ford Walker initiated a study of twin births in Toronto hospitals. This
study was continued by one of the authors (I. A. U.), and by 1959, a sample of 1,783 twin
births was studied. Sex, birth order, birth weights, presence of congenital anomalies,
maternal age, and reproductive history were recorded for each birth. Placentas were ex-
amined and injected with colored latex. In the 1970s, a sample of these twins was ascer-
tained for a study of heart disease risk factors [12], which included extensive genotyping for
zygosity determination. When ascertained for zygosity testing, the twins ranged in age from
20 to 41 years. For our study, birth weights were compared to placental data in 165 pairs of
like-sexed twins. There were no monoamniotic pairs in this sample. Accurate gestational
age data were not available, but the individual birth weights ranged from 1,595 to 3,653 g,
with a mean of 2,549 g and a standard deviation of 496 g.

RESULTS

The 10 groups of twins determined by chorion type, zygosity, whether the
placentas were fused or separate, and sex are summarized in figure 1. There was no
significant difference among the mean birth weights for the groups, so that it was
not necessary to adjust for birth weight when making comparisons of within-pair
birth-weight differences among the groups. The means and standard deviations of
the absolute within-pair birth-weight differences for the 10 groups and a total of
164 twin pairs are shown in figure 1. Originally, data were collected on 165 twin
pairs, but one pair of male monozygotic twins with dichorionic separate placenta-
tion was found to have a within-pair difference of 1,410 g, over 12 times the mean
within-pair difference for this type of twin. Dixon's test of significance of outliers
[13] for this pair was highly significant (P < .005), and the pair was therefore
excluded from subsequent analyses.
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Significant heterogeneity of variance in intrapair birth-weight differences among
the groups was indicated by the Bartlett-Box test [14] (P < .001). The apparent
reason for this heterogeneity was revealed when the group mean absolute birth-
weight differences were plotted against the standard deviations of the absolute
birth-weight differences, revealing a linear relationship. A logarithmic transforma-
tion of the absolute birth-weight differences, after 0.5 was added to remove zero
values, eliminated the linear relationship between means and standard deviations.
The Bartlett-Box test was not significant (P = .48) for the transformed data.

Analysis of variance of the transformed within-pair birth-weight differences
revealed a significant difference among the groups (P = .02). To determine the
source of this heterogeneity among the groups, linear contrasts for the main effects
of chorion type, zygosity, placental type, and sex were examined in both the raw
and transformed within-pair differences (table 1). For the raw data, t' tests with
separate variance estimates were used because of the significant heterogeneity of
within-group variances. A pooled variance estimate was used for testing contrasts
in the transformed data. A significant effect of sex reflected the greater average
within-pair differences for female twins, and a significant effect of placental type
was due to greater average within-pair differences of twins with fused as compared
with those with separate placentas. In addition to these main effects, the interac-
tions between sex and placental type as well as between sex and chorion type
approached significance (.10 > P > .05) for both the raw and transformed data.

DISCUSSION

These independent data confirm the report of Corey et al. [11] that there are
significantly greater within-pair birth-weight differences for twins with fused di-
chorionic placentas than for twins with separate dichorionic placentas. In addi-
tion, this data set revealed significantly greater variability within female twin pairs
than within male twin pairs.

This confirmation of an association of placental proximity with a trait known to
be influenced by prenatal maternal influences indicates that one possible way of
searching for prenatal maternal influences on other traits could be the comparison
of twins of known placental types.
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