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Intrauterine growth in twin pregnancies

J. GARDOSI, S.M. KADY*, A. FRANCIS**

Introduction

Multiple pregnancies have always been the
subject of intense medical and social interest, repre-
senting a unique opportunity for determining the
relative contributions of genetic and environmental
influences upon human growth and development.

Birth statistics for the year 2003 show that the
multiple birth rate in England & Wales is 1.5% of
all maternities. In the past two decades it has
increased by 50% in England and Wales (1) and by
74% in the United States (2). Although one-fourth
of this is due to child bearing among women of
older ages, three-fourths is due to infertility treat-
ments and assisted reproductive techniques (3). The
combined effects of congenital anomalies, prematu-
re deliveries, maternal antenatal complications and
low birth weight ensures that the perinatal mortality
for multiple pregnancies remains considerably
higher than that of singletons despite advances in
perinatal care. Preterm delivery and intrauterine
growth restriction are the leading causes of poor
outcome in twin pregnancies (4). There is a larger
increase across weight categories for a given gesta-
tional age than across gestational ages for a given
birth weight (5). Twins are almost 10 times more
likely than singleton to have a low birth weight (<
2500 g or < 1500 g) and their mean birth weight is
approximately 1000 g less than that of singletons
(2400 compared with 3400 g). This weight diffe-
rence compared with singletons caused by slower
growth and by birth at earlier gestations in approxi-
mately equal measures. Controlled for gestational
age, twins weigh approximately 500 g less at term.
Hence accurate prenatal assessment of the size of
twins is essential in preventing perinatal death.
There is a need for greater understanding of twin
pathophysiology, including growth, and adoption of
effective management strategies.

West Midland Perinatal Institute

Crystal Court, Aston Cross

Birmingham - UK

Professor in perinatology and director of the Perinatal Institute.
*Research fellow

**Statistician

© Copyright 2005, CIC Edizioni Internazionali, Roma

Twins and lenght of pregnancy

The study of fetal growth in twins needs to
include a consideration of the expected length of
pregnancy. Twins are born on average 3 weeks ear-
lier than singletons. The typical (modal) length of
gestation for twins is 37 weeks, for spontaneous as
well as induced deliveries (5). Thus, if one uses the
singleton definition for premature birth (<37
weeks), half of all twin births are premature. For
triplets, the typical length of gestation is another 3
weeks earlier (i.e., approximately 34 weeks).

The lowest perinatal mortality rate for twins is at
37 weeksl (6, 7, 8, 9), (i.e., 3 weeks earlier than for
singletons) and there is evidence that lung matura-
tion in twins also occurs earlier than in singletons
(10).

Considerations of normal gestation length are
important than when counseling a mother at the
beginning of pregnancy, as Naegele’s rule for deter-
mining the expected date of confinement does not
apply in multifetal pregnancy. It is also relevant
when determining a date for elective delivery by
cesarean section, if this is indicated. If a date is set
for 38 to 39 weeks, as is customary for singletons,
then most twin pregnancies would have already
commenced spontaneous labour at this gestational
age, and a planned elective procedure is more likely
to become an emergency procedure with its atten-
dant increased risks. Based on these considerations,
the optimum time to plan an elective cesarean sec-
tion in twins is at about 37 weeks for sure dates
based on an early dating scan.

Intrauterine growth of twins compared with sin-
gletons

The pattern of fetal growth in twin gestation has
not yet been clearly characterised. Adequate measu-
rement of prenatal growth of twins by using a stan-
dard growth curve for singletons is still controver-
sial. Studies have indicated that the pattern of
intrauterine growth for multiple births differs from
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that of singletons, although the point of differentia-
tion has varied (11, 12). Naeye et al. (13, 14) sugge-
sted that intrauterine growth of twins did not paral-
lel singleton growth. Extrapolating from live-born
twin birthweight data, they concluded that the wei-
ght of twins is similar to that of singletons until the
30t week of gestation, at which time twin weight
gain decreases throughout the rest of third trimester.
By term, weights of twins are on an average 10%
lower than those of singletons (13). Using necropsy
data, they also showed a fall-off in weight at about
30 weeks of gestation in twin fetal organs, inclu-
ding the heart, lungs, kidneys, liver, spleen, adrenal
glands and brain (14). Interestingly, the only anth-
ropomorphic parameter that remained at the single-
ton mean level throughout gestation was fetal body
length (13). Daw and Walker (15), again using
birthweight data of live born twins found that after
about 30 weeks gestation, the total fetal weight gain
in a twin pregnancy was similar to the total single-
ton weight gain, resulting therefore in diminished
weight gain in each twin fetus in the latter part of
the third trimester.

Biparietal diameter (BPD) has been the most
widely studied growth parameter in twins (16, 17,
18). Some investigators have found smaller BPDs
in twin gestation at all gestational ages (17, 18),
while others have found a decrease in twin BPD
growth only during the third trimester (19). Very
limited investigations have been performed of other
growth parameters, such as femur length (FL) and
abdominal circumference (AC). Grumbach et al.
(19) studied the growth pattern of BPD, FL and AC
in 103 twin pregnancies and compared them to sin-
gletons, showing a decrease of BPD growth after 31
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to 32 weeks of gestation relative to singletons. Twin
AC growth rate decreases after 32-33 weeks of
gestation relative to singletons, but the twin FL
growth pattern does not deviate from that of a sin-
gleton. The recent study by Ong et al. (20) showed
that the growth of AC for twins appear to follow
closely that for singletons until 32 weeks; thereaf-
ter, there is a gradual but definite fall off in growth
compared to the singleton standard. The pattern of
growth of FL is largely similar to that of singletons,
however from mid to early third trimester, the BPD
of twin babies was larger than that of singletons.
Abdominal circumference growth and weight gain
were suggested to be slower in multifetal pregnan-
cies (21). However, these studies tended to average
growth in all pregnancies rather than define a nor-
mal standard.

Several growth curves have been developed (20,
22), showing that growth of twins deviates from
that of singletons. The use of such charts assumes
that deviation of twin weight from singleton is nor-
mal and not pathological, which has not yet been
proven. Other studies have suggested that the
growth is similar (23, 24, 25). The potential danger
is that a chart expecting a slower growth trajectory
will not highlight if there is a pathological problem
with fetal growth.

Normal growth in twins

To study the normal trajectory of expected wei-
ght gain in twin pregnancy, we examined a dataset
of 105 consecutive, normal-outcome twin pregnan-
cies which all had early ultrasonographic dates.



Intrauterine growth in twin pregnancies

Normal outcome was defined as pregnancies rea-
ching at least 34 weeks of gestation, spontaneous
onset of labour, and inter-twin weight discordance
at birth of less than 15%. Serial ultrasonographic
estimations of fetal weight in twin A were curve fit-
ted according to a previously described technique
(17).

The figure shows, the resultant curves for the
median, 90th and 10t percentiles of optimal fetal
growth for twins. As can be seen, there is conti-
nued weight gain and minimal flattening towards
the end of pregnancy. However the curve ended at
37 weeks, as there was little data to allow reliable
averaging at later gestations.

This curve was compared with that for single-
tons derived by Hadlock (26) and showed that the
slope of both curves was similar up to 37 weeks.
This suggests that, up to their respective normal
gestation lengths, singletons and twins had similar
weight gain. However more twins which continued
until later gestations had lower birthweights, sugge-
sting that a slowing of growth tends to set in after
the optimal length of gestation is reached. This may
explain why growth charts based on birthweights
(rather than longitudinal ultrasound measurements)
show a flattening of the curve at term.

These observations may also suggest that the
shorter average length of gestation in twin pre-
gnancy is an adaptive response to growth exceeding
placental function (27), which has implications for
monitoring and management.

Monitoring growth

Prenatal recognition of deviation from normal
growth is an important prerequisite to reducing pre-
natal morbidity and mortality. Assessment of fetal
growth is crucial in twin gestations, since the infor-
mation gained often has an impact on pregnancy
management. Twin gestations have greater fundal
heights and larger intrauterine volumes than single-
ton gestations. Fundal height measurements may
assess abdominal girth and detect rapid increases
associated with hydramnios, but by themselves are
not indicative of fetal growth.
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The slowing of growth is predominantly a third
trimester phenomenon (28). The standard method
of surveillance is by regular ultrasonographic scan.
Various policies exist for serial scanning, but they
should be done at least ev&zry 4 weeks and preferably
every 2-3 weeks in the 30 trimester. The most sensi-
tive measurements for detecting growth disturbances
are fetal abdominal circumference and fetal weight
assessment based on abdominal circumference,
femur length and head circumference.

Reports on the accuracy of weight prediction in
twin pregnancies are mixed. Several studies suggest
that the errors are larger in twins than in singletons
(29), whereas others have maintained that with
appropriate methods and formulas, the range of error
is similar (30). There is evidence however that the
detection of intertwin discordance is often inaccurate
(31), this may be related to problems with measuring
abdominal circumference in a crowded intrauterine
environment, oligohydramnios and/or malposition.
The predominant cause of growth restriction in
twins, as in singletons, is placental failure. Intertwin
disparities exist in monochorionic and dichorionic
twins. As most twin pregnancies are dichorionic,
intertwin disparities are more likely to be caused by
fetal growth restriction than by intertwin transfusion
(32). Even in monochorionic twins who have weight
discordance at birth, the smaller twin has polycythe-
mia in only a third of cases, suggesting that the cause
of discordance is more often uteroplacental dysfunc-
tion rather than twin-twin transfusion. Surveillance
of a fetus with slow growth requires further investi-
gation, including Doppler velocimetry to establish
the optimum time for delivery.

Conclusion

Twin growth is different from that of singletons in
that it has a shorter normal length of pregnancy, with
a modal length of 37 weeks. Up to this gestation,
normal fetal weight gain is similar to that of single-
ton fetuses, and can be assessed using the same
growth charts. However, twins are more likely to
develop fetal growth restriction associated with pla-
cental insufficiency or twin-twin transfusion, and
should be monitored with serial ultrasound biome-
try throughout the third trimester.

3. JEWELL S.E., YIP R.: lncreasing trends in plenral births in the
United States. Obstet Gynecol, 85:229-32, 1995.

4. GLINIANAIA S., RANKIN J., RENWICK M.: Time trenda
in twin Perinatal mortality in northern England. 1982-94. Twin
Reseach (1998) 1, 189-195

5. GARDOSI ].: Multifetal pregnancy. Scott B. Ransom, editor.
Bombrowski M, Moghissi K, McNeeley G, Munkarah A,

165



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

J. Gardosi e Coll.

associate editors. Practical Strategies in Obstetrics and
Gynecology. Philadelphia, Pennsylvania: Sounder, 337-343,
2000.

LUKE B., MINOGUE ]J., WITTER F.R., KEITH L.G,,
JOHNSON T.R.: The ideal twin pregnancy: patterns of weight gain,
discordancy, and length of gestation. Am | Obstet Gynecol,
169(3):588-97, 1993.

MINAKAMI H., SATO 1.: Re-estimating the date of delivery in
multifetal pregnancies. |JAMA, 275:1432-4, 1996.

CHEUNG Y.B., YIP P., KARLBERG J.: Mortality of twins and
singletons by gestational age: A varying-coefficient approach. American
Journal of Epidemiology, 152 (12): 1117-9, 2000.

CINCOTTA R.B,, FLENADY V., HOCKEY R, KING ]J.:
When should twins be delivered? Gestational age—specific stillbirth risk
of twins vs. singletons. Perinatal Society of Australia and New
Zealand 51 annual Congtress: 2001 March 13-16: Canberra,
Australia 2001:22.

LEVENO KJ]., QUIRK J.G., WHALLEY P.J., HERBERT
W.N., TRUBEY R.: Fetal lung maturation in twin gestation. Am ]
Obstet Gynecol, 15: 148(4): 405-11, 1984.

SCHNEIDER L., BESSIS R., TABASTE ]J.L.,
SARRAMOND M.F., PAPIERNIK E., BAUDET ]J.,
PONTONNIER G.: Echographic survey of twin fetal growth: a plea
Sfor specific charts for twins. Progress in Clinical & Biological
Research, 24 Pt C:137-41, 1978.

GRENNERT L., PERSSON PH., GENNSER G,
Intrauterine growth of twins judged by BPD measurements. Acta
Obstetricia et Gynecologica Scandinavica - Supplement.
78:28-32, 1978.

NAEYE R.L.,, BENIRSCHKE K., HANGSTORN J.W.C,,
MARCUS C.C.: Intranterine growth of twins as estimated from live
born birth weight data. Pediatrics, 37:409-416, 1966.

NAEYE R.L.: The fetal and neonatal development of twins.
Pediatrics, 35:546-553, 1964.

DAW E., WALKER ]J.: Growth differences in twin pregnancy. Br |
Clin Pract, 29:150-152, 1975.

GRENNERT L., PERSSON P., GERHARD G.: Intrauterine
growth of twins judged by BPD measurements. Acta Obstet Gynecol
Scand, 78 (Suppl.0;28-32), 1978.

LEVENO K.J., SANTOSE-RAMOS R., DUENHOELTER
J.H., REISCH ].S., WHALLEY P.J.: Sonar cephalometry in twins;

a table of biparietal diameters for normal twin fetuses and a comparison
with singletons. Am ] Obstet Gynecol 135:727-730

DIVERS W.A., HEMSELL D.L.: The use of ultrasound in muiti-
ple gestations. Obstet Gynecol, 53:500-504, 1979.

GRUMBACH K., COLEMAN B., ARGER P., MINTZ M.,
GABBE S., MENNUTI M.: Twins and singleton growth patterns
compared using nltrasound. Radiology 158:237-241, 1986.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

ONG S., LIM M., FITZMAURICE A., CAMPBELL D.,
SMITH A, SMITH N.: The creation of twin centile curves for sige.
BJOG 109:753-758, 2002.

ALEXANDER G.R.,, KOGAN M., MARTIN ],
PAPIERNIK E.: What are the fetal growth patterns of singletons,
twins and triplets in the United States? Clin Obstet Gynecol, 41:
114-125, 1998.

MIN S., LUKE B., GILLESPIE B., MIN L., NEWMAN R,
MAULDIN ]J. et al.: Birth weight references for twins. Am ] Obstet
Gynecol, 182: 1250-7, 2000.

REECE E.A., YARKONI S., ABDALLA M., GABRIELLI
S., HOLFORD T., O°’CONNOR T.Z., BARGAR M.,
HOBBINS J.C.: A prospective longitudinal study of growth in twin
gestations compared with growth in singleton pregnancies. 11 The fetal
limbs. ] Ultrasound Med, 10 (8):445-50, 1991.

REECE E.A., YARKONI S., ABDALLA M., GABRIELLI
S., HOLFORD T., O°’CONNOR T.Z., BARGAR M.,
HOBBINS ].C.: A prospective longitudinal study of growth in twin
gestations compared with growth in singleton pregnancies. 11. The fetal
head. ] Ultrasound Med, 10(8):439-43, 1991.

YARKONI S., REECE E.A., HOLFORD T., O’'CONNOR
T.Z., HOBBINS ].C.: Estimated fetal weight in the evaluation of
growth in twin gestations: a prospective longitudinal study. Obstet
Gynecol, 69(4):636-9, 1987.

HADLOCK F., HARRIST R., MARTINEZ-POYER ]J.: I»
utero analysis of fetal growth: A Sonographic Weight Standard.
Radiology 181: 129-133, 1991.

GARDOSI J., KADY S.M., FRANCIS A.: Fetal Growth, matu-
rity and preterm birth. Critchley H., Bennett P., Thronton S. edi-
tors. Preterm Birth. London. RCOG, 61-72, 2004.

LUKE B., WITTER F.R., ABBEY H., FENG T.,
NAMNOUM A.B., PAIGE D.M., JOHNSON T.R.:
Gestational age-specific birthweights of twins versus singletons. Acta
Genet Med Gemellol (Roma). 40(1):69-76, 1991.

CARAVELLO J.W., CHAUHAN S.P., MORRISON ].C,
MAGANN E.F., MARTIN ].N. Jr, DEVOE L.D.:
Sonographic examination does not predict twin Growth discordance
accurately). Obstet Gynecol, 89(4):529-33, 1997.

HILL L.M., GUZICK D., CHENEVEY P., BOYLES D.,
NEDZESKY P.: The sonographic assessment of twin growth discor-
daney. Obstet Gynecol, 84(4):501-4, 1994.

BLICKSTEIN I, MANOR M., LEVI R., GOLDCHMIT R.:
Is intertwin birth weight discordance predictable? Gynecol Obstet
Invest, 42(2):105-8, 1996.

SEBIRE N.J., D’ERCOLE C., SOARES W., NAYAR R,.
NICOLAIDES K.H.: Intertwin disparity in fetal size in monocho-

rionic and dichorionic pregnancies. Obstetrics & Gynecology.
91(1):82-5, 1998.

166



