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Toward safe standards for assessment
of fetal growth in twin pregnancy
Jason Gardosi, MD, FRCOG

T

win pregnancies have many increased risks of adverse
outcome for mothers and babies. Fetal growth restriction is a major and frequent complication, in dichorionic as
well as monochorionic pregnancies, and appropriate monitoring of growth is a particular challenge.
Serial fundal height measurement, the primary method of
surveillance in many health systems, is inappropriate in
multiple pregnancies because one cannot make inferences
from the size of the uterus to the size and growth of each
baby. Ultrasound biometry can also be difﬁcult, especially for
the fetus that is free and high in the uterus. The usually
adopted clinical protocol is to monitor fetal parameters and
estimated weight seriallyeto assess whether the growth of
each twin is adequate, and to look out for discordant growth.
Such close surveillance requires an appropriate growth
standard, which will help determine the best compromise
between the ability to recognize and act on insufﬁcient
growth while providing reassurance and avoiding unnecessary
intervention when growth is satisfactory. Two main inﬂuences
are at play: each fetus’s genetic potential, and the maternal
and placental factors that affect, mostly restrain, intrauterine
growth.
Ghi et al1 present a study on fetal growth in twins based on
data from their Italian network. Their report makes 2 main
points: (1) the growth standard beneﬁts from being
customized according to physiological pregnancy characteristics and (2) it is lower overall for mono- as well as
dichorionic twins compared with singleton pregnancies. Each
of these ﬁndings warrant consideration.

Physiological variation in growth
Most of the work on the effect of customization has been
done on singleton pregnancies and conﬁrmed that maternal
height, maternal weight in early pregnancy, parity, and ethnic
origin as well as fetal sex have signiﬁcant physiological effects
on birthweight2-5 as well as fetal biometry6-8 and has recently
also included the Italian group’s own customized singleton
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growth standard.9 The ability of the model to predict normal
birthweight increases stepwise with each added physiological
variable.10 The standard is further optimized by including
only pregnancies that have reached term, and excluding
pathological factors such as smoking, hypertension, or diabetes in the multivariable analysis.2
In determining the genetic potential of twins, the authors
conﬁrm most of the maternal and pregnancy-related factors
that affect fetal growth in singleton pregnancies. Maternal
weight did not show a signiﬁcant association in the analysis of
twin growth, which is consistent with a previous study from
the United States that based their analysis on birthweight
data.11 This ﬁnding is not unexpected because maternal
weight is affected by a pregnancy with 2 fetuses, while the
effect on each twin’s growth is being measured. The Italian
study1 was underpowered for ethnicity because of the low
percentage of mothers from different ethnic origins, but the
aforementioned American study11 conﬁrmed that it was also
a signiﬁcant factor of inﬂuence in American blacks.
A different approach has been advocated by the Intergrowth project,12,13 which put forward a prescriptive model
with measurements derived from low-risk populations in 8
countries, proposing a single standard to be used globally,
which would better identify pregnancies with suboptimal
growth due to pathological factors including malnutrition.
However, even within their selected low risk, well-nourished
maternity population, between-country differences in term
birthweight were substantial and amounted up to 600 g at
term,12 without accounting for the composite causes of such
variation. Reports have started to appear suggesting that the
Intergrowth standard is not appropriate when applied to
maternity populations in New Zealand,14 Hong Kong,15 or
the United Kingdom.16
More recently, the World Health Organization (WHO) Fetal
Growth project,17 using a similar, WHO-originated methodology and also focussing on low-risk pregnancies, reported
signiﬁcant variation between different countries, thereby contradicting Intergrowth’s one-size-ﬁts-all approach.
These ﬁndings are consistent with a previous report by
Mikolajczyk et al18 using WHO survey birthweight data from
24 countries in Africa, Asia and Latin America, which found
that small for gestational age (SGA) deﬁned according to
country-speciﬁc average weights were better predictors of
perinatal outcome than a single universal standard.
Individual adjustment added little in this study at country
level but the advantages of customized assessment are best
demonstrated when the analysis is within subgroups of the
populationeeg, within different maternal size or parity categories.19 Using the same Hadlock derived fetal weight curve
with and without adjustment for maternal variables showed
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signiﬁcant improvements in the association between SGA and
perinatal mortality when SGA was based on a customized
deﬁnition. The uncustomized standard tended to overdiagnose SGA in small mothers and underdiagnose it in large
mothers, thereby reducing the association between SGA and
perinatal mortality risk.19
Similar evidence of advantages of customized fetal measurements in twin pregnancies is still lacking, although Odibo
et al11 did ﬁnd that their customized birthweight standard for
twins is more signiﬁcantly correlated with perinatal deaths.

Monochorionic twins have even smaller biometry values and
earlier ﬂattening of the curve than dichorionic twins.1,26,27
They also have an earlier point of lowest perinatal mortality:
36 weeks.25 The model of late-onset fetal growth restriction
again applies, with potentially increased severity, with the single
placenta even more challenged to keep up with the growth of
both fetuses. Twin-twin discordance is also more prevalent and,
even when not clinically apparent, may contribute to the
downward trend of the average curve, especially when
both twins are used to derive the standard, as was the case here.1

Slower growth in twins
Ghi et al1 present reference values that are lower than those
for singletons, suggesting that twin growth slows in the third
trimester. This is in agreement with other fetal measurement
studies20,21 as well as a birthweight-based report showing lower
optimal weights for twins than singletons at their respective
lowest points for neonatal mortality and morbidity.22
The fetal biometry studies show a divergence of the twin
curve compared with that of singletons, which tends to be
observed as a ﬂattening of the growth trajectory from 30 to 32
weeks for different ultrasound parameters. The question
arises whether this difference is a physiological adaptation or
a pathological consequence of multiple pregnancies, manifesting by late-onset fetal growth restriction as also evidenced
in singleton pregnancies10 but more likely to occur in multifetal pregnancies because of environmental constrains.
Unlike early-onset growth restriction, late onset is characterized by relative placental insufﬁciency, is more insidious,
and is often not detected antenatally. Growth restriction is
also not easily recognized postnatally because we have no gold
standard to assess whether a fetus’s growth potential has been
reached or whether a relative growth deﬁcit has occurred.
Ghi et al1 sought to study a cohort with good placental
function after excluding all pregnancies below the ﬁfth centile
of their national population standard for singletons. While
this may have excluded many or most SGA fetuses, in many
instances growth may have been relatively reduced (eg, from a
potential 70th to the 30th centile) without falling below any
set centile limit. If such “slow growing but normal size” cases
are common and not excluded from the cohort, the overall
values would be shifted downward, thereby normalizing a
pathological effect. The result would be a reference curve
describing the population as is, including potentially frequent
instances of pathological growth, rather than an optimal
standard with which to identify fetuses at risk.
Further evidence to support the possible preponderance
of growth restriction in twin pregnancy is the shorter
average length of gestation (37 weeks), not only because of
iatrogenic intervention but also by births following spontaneous onset of labor.23 This is consistent with the notion
that fetal growth restriction can be causal in determining
gestational age at delivery,24 and with the conclusion of a
recent systematic review that in uncomplicated dichorionic
twin pregnancies, the lowest risk of perinatal deaths is for
deliveries at 37 weeks.25

Validation
It is advisable therefore to tread with caution when
considering adopting new charts for twin pregnancies. The
principle of adjusting for maternal and pregnancy characteristics has now been established in singletons20,27-30 as well
as twins.11 But whether third-trimester growth tailing off can
be considered normal or instead represents frequent pathological occurrence with mostly normal outcome is a question
yet to be answered.
The authors acknowledge the need for prospective studies
before implementation,1 and these will need to include
neonatal outcomes to better deﬁne the balance between intrauterine risk and iatrogenic prematurity. While an argument can be made against a standard that categorizes most
twin pregnancies as growth restricted, the onus of proof
ought to be on ensuring that lowering of the standard does
not adversely affect the ability to recognize pregnancies that
are at risk because of placental insufﬁciency.
-
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