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Chapter 1

GENERAL INTRODUCTION

The natural wonder of multiple pregnancy and birth has fascinated mankind
since ancient times and twins figure prominently in legends, folktales and myths.
One of the best known iraditional stories is that of Romulus and Remus, the twins
who were abandoned on the banks of the Tiber and suckled by a she-wolf, Later
Romulus founded Rome, the city that still bears his name, after killing his twin-
brother., Tales of profound attachment of co-twins, such as Castor and Pollux, as
well as those of murderous jealousy, such as between Jacob and Esau, illustrate an
early intuitive recognition of the fact that even identical twins have their own
personality. A century ago this particular aspect of twinning made Francis Galton
realize that twins could also serve as tools for scientific research into the oid
question of nurture versus nature, His publication "The history of twins, as a
criterion of the relative powers of nature and nurture" that appeared in 1875 set the
basis for the development of what is now known as the "twin method” in scientific
research*’. The twin method in its simplest form is based on the assumption that the
extent to which any given morphologic, biochemical, functional, or behavioral trait
or condition exhibits a higher average within-pair similarity in monozygotic than in
dizygotic co-twins is a reflection of the extent to which that particular variable is
under genetic controtf®,

The cause of multiple pregnancy and its clinical hazards have been subject of
medical investigation since Hippocrates® time. In particular in the past decade the
scientific and clinical interest in muitiple pregnancy has expanded rapidly, as shown
by the steady rise in the number of publications, for which two main reasons are
apparent. First, since approximately 1980 the rate of multiple births in developed
countries shows a steady rise. Second, progress in obstetric and neonatal care has
created better possibilities for prevention, diagnosis and treatment of maternal, fetal,
and neonatal complications associated with multiple pregnancy. The foundation of

the International Society for Twin Studies (ISTS) in 1974 in Rome, the city of



Romulus, has made an important contribution to the dissemination of knowledge and
stimulation of research in what is called "gemellology”, the science of twinning*,

The incidence of multiple births varies considerably in different parts of the
world and has shown important changes over time. This variation is contributed
aimost exclusively to the occurrence of dizygotic twins, who result from the
fertilization of two different oocytes arising in two distinet follicles, The incidence
of monozygotic twins, derived from one and the same zygote, appears to be almost
constant at 3.5-5 per 1000 maternities everywhere in the world. The slight increase
in the monozygotic twinning rate observed during the last two decades in some
developed couniries, including The Netherlands®™, may be an artefact due to the use
of Weinberg’s rule to estimate zygosity*’. Almost a century ago Weinberg postulated
that in dizygotic twinning the number of unlike-sex twins will be equal to that of
like-sex pairs. Therefore, taking twice the number of unlike-sex twin pairs will
provide a fair estimate of the totat number of dizygotic twins in a population.
Subtracting that number from the total number of twin pairs yields the estimated
number of monozygotic twins, The validity of Weinberg’s rule has been questioned
on various grounds, as extensively reviewed by Derom et at.*’, Considering the
incidences of multiple births it should be realized that the majority of conceptions,
multiple as well as single, fail before clinical recognition and will not result in the
birth of a live infant. Boklage!® analyzed a number of data sets to derive a
mathematical estimate of twinning. He postulated that the true rate of twin
conception is approximately 12%. Based on his mathematical analysis he further
estimated that for every liveborn twin pair 10-12 twin pregnancies result in single
births, and that 12-15% of all live single births would be products of twin
embryogenesis. Indeed, recent advances in early detection of pregnancies by
ultrasound have shown that the disappearance rate of one fetus in twin gestation may
vary between 10%® and 30%'!'; gestational sacs observed early in gestation
disappear more frequently than do well-defined fetuses demonstrated by ultrasound
at 6-7 weeks gestation. The "vanishing twin syndrome”, a term coined by Keith in
1980, may be considered a physiclogical incident rather than a pathophysioltogical
accident™,

The rate of natural dizygotic, but not that of monozygotic, twinning is
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influenced by heredity, race, maternal age and parity, seasonality, nutrition and
environment, as extensively reviewed by Derom et al.*”. There is evidence that ali
of these factors predispose to polyovulation by causing a relatively high level of
endogenous FSH secretion®® !, Some of the highest twinning rates in the world are
found among the women of the Yoruba tribe in Nigeria, approximately 5% of all
maternities®’. Hardman®® found that the staple food of the Yoruba, a particular
species of yam, contains steroid substances that may stimulate FSH secretion. No
firm evidence exists for a genetic or other influence on monozygotic twinning, A
recent analysis of the large Swedish twin registry showed that the incidence of twin
births in monozygotic twin mothers was not significantly increased compared with
non-twin contrels, but monozygotic mothers had significantly more monozygotic
twins™.

From approximately 1960 until the middle of the 1970s a decline in the rate
of multiple births occurred in most European countries as well as in the U.8.%71%,
Following the nadir of this decline in the mid 1970s the rate of twin births increased
and by the mid of 1980s excecded the pre-1960 figures®’, There is evidence that the
decling in the twinning rate between 1960 and the mid 1970s can be explained by a
drop in mean maternal age during pregnancy, and the rise thereafier by a continuing
increase in the mean age of pregnant women®®, The additional increase from the mid
1980s onwards must be most likely attributed to the increasing use of ovulation
induction and of assisted reproductive technology procedures in the treatment of
female infertility, as shown clearly in the results of the Fast Flanders Prospective
Twin Survey®®. Not only do these procedures themselves carry a relatively high risk
of inducing multiple pregnancy, also the number of previously infertile women
undergoing such treatment has increased tremendously. The steep increase since the
mid 1970s in the number of dizygotic twins and higher order muitiple births in
Japan, where the natural rate of multifetal pregnancy is among the lowest in the
world, is a case in point®, Also the rate of triplet births has shown a steep increase
in many developed countries since the mid 1970s, e.g. 300% in The Netherlands®’,
There is no doubt that this change is mainly due fo ovulation induction and advanced
reproductive technology.

Multiple pregnancies are associated with various antenatal and perinatal
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complications, which justifies their characterization as high risk. Some of these
complications are specific of multiple pregnancy, others also occur in singleton
pregnancies but are encountered more often in mullifetal gestations. Specific
complications of multiple pregnancy include antenatal demise of one fetus in the
second or third trimester of pregnancy, with continuing devetopment of the co-twin,
The frequency of occurrence of single fetal death in twin pregnancies based on
hospital populations varies between 0.5% and 7%!"*. This complication confronts
the obstetrician with a difficult problem with regard to the management of
pregnancy, A decision whether or not to terminaie the pregnancy must depend on
the balance between the risk of leaving the surviving fetus in an intrauvterine
environment that may have caused the death of its co-twin and exposing the mother
to an associated risk of coagulopathy™'®1'7 on the one hand, and preterm delivery
on the other, Published reports deal with small numbers of patients, and the risks
involved in expectant management are not welt established.

Many studies deal with the incidence of structural anomalies in twing
compared with singleton pregpancies'®, Monozygotic twinning in itself may be
considered a structural anomaly, because the separation of a human blastomere into
two separate zygotes does nof represent the normal course of embryologic
development, Some anomalies are unique to monozygotlic twinning, such as
incomplete separation leading to conjoined twins, fetus-in-fetu, and acardiac
malformation. Monochorial placentation may provide a less favorable environment
for the developing felus and it has been suggested that this could be the explanation
for the increased incidence of other, nonspecific, fetal anomalies in monozygotic
twins*>?2, However, caution must be used in interpreting results of studies on the
incidence of fetal anomalies in mono- and dizygotic twins because determination of
zygosity is usually based on Weinberg’s rule, In two studies'®?! in which zygosity
was determined by direct methods no significant difference could be established in
the overall rate of fetal malformations by type of placentation. No information is
available in the literature concerning perinatal outcome in multifetal pregnancies in
which one fetus has a structural anomaly. At present access to antenatal diagnosis
and high resolution ultrasonography is widely available, and it is of practical clinical

importance to be able to estimate the risk to a twin fetus when an anomaly has been
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demonstrated in its co-twin.

Vascular communications are almost universal in monochorionic placentation
and may be associated with what is generally known as the twin-to-twin transfusion
syndrome. Because this condition may also occur in higher order multiple mono-
chorionic pregnancies, the term feto-fetal transfusions syndrome is to be preferred,
The incidence of the feto-fetal transfusion syndrome quoted in the literature based on
hospital populations varies between 7.5% and 17.5% 713125128 and accounts for 15-
17% of the perinatal mortality in twins”!'?, Part of the variation in incidence may be
attributed to the fact that there is no agreement with regard to the criteria of the
diagnosis of feto-fetal transfusion. Detection of discordant fetal growth by ultrasound
early in pregnancy suggests feto-fetal transfusion®™ although not all discordant
growth in monochorial twins is due to twin transfusion®, Placental wvascular
anastomoses with reversat of blood flow early in embryonic development may lead
to the development of an acardiac twin'*?. Other complications of the feto-fetat
transfusion syndrome include poly- and oligohydramnios, hydrops of the recipient
twin, preterm labor, rupture of membranes and delivery. Management with bedrest,
tocolysis, serial amniocentesis®®, selective feticide®!, digoxine treatment®, and laser
techniques for abjating vascular anastomoses®® have been reported to benefit neonatal
survival, but controlted studies are not available,

Several studies indicate that multifetal gestations impose greater demands on
maternal physiological systems than do singleton pregnancies. It is generally
believed that the increase in the occurrence of maternal complications of pregnancy,
such as preterm labor, hypertensive disorders, and pgestational diabetes is to be
considered a consequence of an increased burden on maternal adaptive capacity?!.
The maternal complications may in turn contribute to a higher incidence of an
unfavorable outcome of twin and triplet pregnancies. However, it should be
emphasized that the majority of the studies on maternal complications of multifetal
pregnancy lack appropriate control groups and are based on hospital populations
with a potential selection bias because of a tendency to include patients with
complicated multiple pregnancies.

The incidence of preterm labor and delivery in multifetal gestation appears to

be significantly increased compared to that in singleton pregnancies, and contributes
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substantially to the elevated perinatal morbidity and mortality'"'2!%%%  Rates of
preterm delivery, that is delivery before 37 completed weeks, reported in the
literature range between 40 and 50%2%'?%, Hospitalization for bedrest and various
other interventions to reduce the occurrence of preterm labor and delivery have been
and still are used, iacluding prophylactic cervical cerclage and administration of
betamimetic agents. Several controlied, randomized trials have failed to provide
evidence of beneficial effects of any of these prophylactic

measures2,26,3l.32,53,54,57,8 1,83,85,98,113,1 IS.

The majority of published reports on complications of hypertensive disorders
in twin and triplet pregnancy show an incidence that is 3-5 times higher than that in
singleton pregnancies®’", However, the definition of hypertensive disorders in
pregnancy varies greatly in those reportsh 71778710136 "in narticular with regard to
the presence or absence of proteinuria, an important determinant of the
diseasel,?l,s‘l,llﬂ,l.’!ﬁ_

MacGillivray et al.®" and Dwyer et al,*® state that two placentas impose a
greater diabetogenic effect on carbolhydrate metabolism than one, and therefore
account for the increased incidence of pestational diabetes in multiple pregnancies in
their studies, In contrast, other investigators found no increase in ghicose intolerance
in women with twin pregnancies®>'?!,

In Europe, most obstetricians still prefer to aim for vaginal delivery in twins,
unless there is a standard obstetric indication for cesarean section, such as the
development of fefal distress or obstructed labor. A cause of obstructed labor that is
unique to multifetal frequency is fetal locking, a rare condition with an incidence of
about 1 in 1000 twin deliveries'®, The optimal management of delivery for triplets is
debated. In their review Petrikovsky and Vintzileos™' show that the vaginal route
was primarily chosen as the mode of delivery in most reporis between 1978 and
1985, with cesarean section rates in the larger series varying between 7 and 32%.
However, more recent reports indicate a dramatic increase in the number of cesarean
sections in triplets reaching levels of 80-100%'%!"2, Although some authors™
suggest improved neonatal outcome in association with cesarean delivery, there are
no randomized trials to support this view,

Based on the considerations above the objectives of this thesis are:
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- to assess antenatal complications in a population-based series of twin and
triplet pregnancies,

- to assess the course and oufcome of twin pregnancies comptlicated by single
fetal death occurring in the second half of gestation,

- to assess the incidence and severity of hypertensive disorders in twin
gestations compared with singlefon pregnancies,

- to assess preterm delivery and perinatal morlality rates in uncomplicated twin
pregnancies and in twin pregnancies with one twin with a structural anomaly.,

- to assess maternal and perinatal complications in triplet and twin pregnancies.

The studies related to these objectives are described in chapters 2 to 6 of this thesis

and followed by a general discussion {chapter 7).

i5
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Chapter 2

ANTENATAL COMPLICATIONS IN TRIPLET
AND TWIN PREGNANCIES:
A POPULATION-BASED STUDY.

2.1. Imtroduction

There is evidence that twin and higher order muitiple pregnancies impose
greater demands on maternal physiological adaptation than do singleton gestations. It
is generally believed that women with multifetal gestations more often than women
with singleton pregnancies may be unable to meet these physiological adaptational
demands, and that such maladaptation may explain an increased occurrence of
maternal complications of pregnancy®'. Although there is a large body of literature
dealing with twin gestations, only few reports have specifically focussed on the
frequency of maternal complications as they occur in  multifetal
pregnancies??2466.3895 n addition, the majority of reports arc based on selected
hospital poputations, which may introduce considerable selection bias.

In order to get an imsight into the maternal characteristics of multifetal
pregnancies and the associated maternal health problems, an analysis was carried out
of data contained in a large population-based series of twin and triplet births in The
Netherlands in a four year period (1984-1987). The results were compared with
those obtained in singleton pregnancies from the same database, maltched for

gestational age.

2.2, Material and Methods

The material for the study was obtained from data on pregnancies and births
in The Netherlands in the years 1984 through 1987, recorded in the Dutch Perinatal
Database. The Database was initiated in 1982 by the Duich Society for Obstelrics
and Gynecology (NVYOG). In the study period it contaimed data on approximately
85% of all hospital deliveries in 'The Netherlands with a duration of gestation of 16
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weeks or more under the care of an obstetrician-gynecologist. For each pregnancy
and delivery approximately 60 items were recorded. An anonymous copy of each set
of data was sent to the Dutch Center for Healthcare Information (SIG) where the
validity of the data was assessed using a plausibility program based on obstetric
knowledge. Discrepancies were reported back to the obstetrician in charge and
corrections were made where needed 3%,

The registry over the years 1984-1987 contained data on 274,101
pregnancies, of which 6.171 were twin and 108 were triplet gestations. The 6.171
women with twin pregnancies were delivered of 12.342 infants, For the purpose of
this study each of the twin pregnancies was matched for gestational age and month
of delivery with six different singleton pregnancies and maternal and fetal-neonatal
data of 6.171 twin mothers were compared with those of 37,026 singleton mothers,
The 108 women with triplet pregnancies were delivered of 324 infants, Each of the
triplet pregnancies was matched for gestational age and month of delivery with nine
different singleton pregnancies that had not been used for comparison with the twin
pregnancies, Therefore, 108 triplet gestations could be compared with 972 singleton
pregnancies. Calculation of gestational age was based on the first day of the last
menstrual period, on early ultrasound, or on both, Parity was defined as the number
of previous births after 16 weeks gestation. Maternal hypertension was defined as
the occurrence of a diastolic blood pressure of 90 mm Hg or more. The information
in the Perinatal Patabase did not allow to distingvish between hypertension already
existing before pregnancy and pregnancy-induced hypertensive disorders with or
without proteinuria, Fetal mortality (stillbirth) was defined as fetal death beyond 16
weeks gestation,

We used Student’s t-test to compare means of continuous variables within and
between various groups. Discrete data were analyzed with the chi-square (x*) test, A
two-tailed probability level of 0.05 or less was considered fo represent statistical

significance.

2.3,  Resulfs
Numerical data are presented in Figures 2.1 - 2,6, Small differences between

the numbers of twin, triplet, and singleton pregnancies in the figures are caused by
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missing values. Figures 2.1a and b show the maternal age distributions in triplet,
twin, and singleton pregnancies. The mean maternal age in triplcts was 28.8 years,

in twins 28,6 years and in singletons 27.9 years, a nonsignificant difference.
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0 <20 20-24 2529 30-34 535
Maternal age (yrs)

D Triplets (n = 108} Matched singletons {n = 972)

Fig.2.1a Distribution of tnaternal age in triplet and matched singleton pregnancies in the
study period 1984-1987, The vertical bars indicate 95% confidence imervals,
=969 df =4 p = 0.046

A slightly higher proportion of women with triplet pregnancy (39.9%) than with a
singleton gestation (33.7%) was 30 years or older, a nonsignificant difference. Also
in the case of twin pregnancy the relative number of women over 30 years of age
(39.5%) was higher than that in matched singletons (34.6%), a difference that
reached statistical significance (p < 0.05). Data on parity are presented in Figure
2.2, The proportion of nulliparous women with triplets (44.4%) as well as with
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twins (41.1%) was significantly lower than that with singletons (48.0%).
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Fig.2.1b Distribution of maternal age in twin and matched singleton pregnancies in the study

period 1984-1987. The vertical bars indicate 95% confidence intervals.
¥ =2200df = 4 p < 0.001,

Figures 2.3a and 2.3b summarize data with regard to maximum diastolic
blood pressures during pregnancy. Information on diastolic blood pressure appeared
to be missing in 1.5% of the twin pregnancies and in 3.9% of the singleton controls.
The proportion of women with triplets who had hypertension in pregnancy was
higher (32,5%) than that in women with a singleton pregnancy (24,7%), but the
difference did not reach statistical significance. Also in women with a twin gestation

hypertension occurred more often (29.7%}) than in their singleton controls (24.2%),
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and in this case the difference was significant at p < 0.001,

Nulliparous
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Fig.2.2 Distribution of nulliparity in twin, triplet, and matched singleton (I: matched with twins; 1I:
matched with triplets) pregnancies in the study period 1984-1987. The vertical bars indicate

95% confidence intervals *p < 0.001 **p = 0.044.

Gestational age at delivery in twin and triptet pregnancies is presented in Figure 2.4,
Since the singleton births were matched for gestational age at delivery they are
omiited from the figure. Preterm delivery at 32 weeks or less, leading to severe
prematurity, occurred almost four times more often in triplets (37.1%) than in twins
(10,3%), a highly significant difference (p < 0.001). Of the 108 women with triplet
pregnancies 98 (90.7%) were delivered before a gestational age of 37 weeks (median
36.4 weeks). This is significantly different from the 2.819 of 6.171 women with
twin pregnancies that were delivered before 37 weeks’ gestation (45.7%, p < 0.05).
No data are available on the cause of preterm delivery, i.e. sponfanecus preterm

labor or planned delivery because of pregnancy complications.
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Fig.2.3a Disiribution of maximum diastolic blood pressure in triplet and matched singleton
pregnancies in the study period 1984-1987. The vertical bars indicate 95%
confidence intervals. ¥* = 8.93; df = 4; p = 0.06.

Figure 2,5 shows the cesarean section rate among the groups. The proportion
of women with triplet pregnancy delivered by cesarean section (58%) was more than
twofold that in women with mafched singleton pregnancies (25%), a significant
difference (p < 0.001). The proportion of twin mothers delivered by cesarean
section (18%) was significantly different from that in singletons (16%) albeit

clinically irretevant,
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Figure 2.6 presents data on fetal death in multifetal pregnancies and their
singleton controls, Fetal death in triplet pregnancies was found to be 4.6%, not
significantly different from the 5.0% recorded in singleton controls. On the other
hand, the proportion of twin pregnancies with fetal death (2.5%) was only half of

that in singleton controls (p < 0.001).

%
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Fig.2,3b Distribution of maximum diastolic blood pressure in twin and matched singleton
pregnancies in the study period 1984-1987. The vertical bars indicate 95%
confidence intervals. ¥ = 385.0; df = 4; p < 0.001.
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4, Discussion
Textbooks and large reviews?!22505866,67.68.70.78.93,122 discuss maternal, fetal

and neonatal problems associated with multifetal pregnancy. However, there is
considerable doubt and disagreement with regard to the frequency of occurrence of
many of these problems, In addition, several of the studies fail to include a control
group of women with a singfeton pregnancy, and are based on hospital populations.
In a hospital-based study there is a potential selection bias because of a tendency to

include patients with complicated multiple pregnancies, in particular when higher
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Fig.2.4 Gestational age ai delivery in tripler and twin pregnancies in the study period 1984-1987.
¥’ = 125.7: df = 4; p < 0.001. The vertical bars indicate 95% confidence intervals,
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level specialized perinatal centers are involved.

It has been documented in studies of perinatal outcome in multiple

pregnancies that the high incidence of antenatal complications is responsible for the

elevated perinatal morbidity en mortality’™*"*, This seems to be largely due to the

increased rate of low birthweight deliveries from preterm births and delivery of

small-for-gestational age infants’®%7. However, there is doubt as to whether

multifetal pregnancies are at increased risk of perinatal mortatity and morbidity

compared with singleton pregnancies of similar gestational age at delivery®®. In an

effort to address that issue we analyzed data on pregnancy, delivery, and perinatal
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outcome in The Dutch Perinatal Database, made available by the Dutch Center for
Healthcare Information (SIG) over the years 1984-1987. The population-based
database contains relevant, reliable, but limited medical and obstetric information on
approximately 85% of all hospital deliveries in The Netherlands and made it possible
to maich multifetal pregnanctes with singleton gestations for gestational age at
delivery, The singleton pregnancies were aiso matched by month of delivery, to
prevent differences in outcome due to progress in perinatal care.

The relative number of women over 30 years of age who delivered triplets
and twins was somewhat higher than that of women who had single births, in
general agreement with other reports®’. Also parity showed a positive association
with multifetal pregnancy, but in this study we could not separate the effect of age
from that of parity. Other studies®"™?” have indicated that increased maternal age and
increasing parity exert an independent positive influence on twinning rates. Based on
data from the U.S.A. in 1987 Taffel'® reports that in first births the twinning rate
increases with maternal age; in higher order live-births, the twinning rate shows a
steady rise, but independent of maternal age.

Maximum diastolic blood pressure levels were significantly higher in women
with twin pregnancies compared with women with singleton pregnancies. The
majority of published reports®”” on complications of hypertensive disorders in twin
pregnancies show a frequency 3-5 times higher than that in singleton pregnancies.
The definition of hyperlensive disorders in pregnancy varies greatly in those
reportsh7LTTELIONE iy particular  with regard to the presence or absence of
proteinuria, an important determinant of the severity of the disease’!?, In the
buich Perinatal Database no distinction is made belween hypertension already
existing before pregnancy and pregnancy-induced hypertensive disorders. In the
study period no data on profeinuria were included and it was not possible to
distinguish between proteinuric preeclampsia with its increased maternal and fetal
risks and non-proteinuric pregnancy-induced hypertension.

Preterm birth is the most frequent complication in triplet and twin
pregnancies. In this study the frequency of delivery before 37 weeks’ gestation was
45,7% among women with twin pregnancy, in agreement with findings from other

series?®3%6%:129 The mean gestational age at delivery in the triplet pregnancy group
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was 33.3 weeks, compared with 32-34 weeks in other reports!3452.62.74.90.94.112,125

The optimal management of delivery in multifetal pregnancies is debated. In
their review Petrikovsky and Vintzileos'®! show that in triplets the vaginal route was
primarily chosen as the mode of delivery in most reports between 1978 and 1985
with cesarean section rates in the larger series varying between 7% and 32%.
However, more recent reports indicate a dramatic increase in the number of cesarean
sections in triplet as well as in twin gestations, reaching levels of 80-100%194112,
This tendency is reflected in the 50% cesarean section rate in triplets found in the
present study. Dommergues et al®® and Wildschut et al'*® report, however, that
vaginal delivery in triplets does not compromise maternal and neonatal outcome and
that in trained hands the vaginal route of delivery is al least as safe as cesarean
section for triplets,

The fetal mortality in the twin group was significantly lower than that in the
singleton group with the same gestational age at delivery. This supports the findings
reported by Kilpatrick et al.®® that, when matched for gestational age at delivery, the
perinatal mortality in twins is pot higher than that in singleton pregnancies. The
finding that the fetal mortality in triplets (4.6%) was about twice that in twins
(2.5%), but not significantly different from that in singleton pregnancies matched for
gestational age at delivery, must be interpreted with care. The fetal mortality rate in
the singleton group is high, and may be subject to selection bias caused by hospital
referrals of maternal and fetal complications in singleton pregnancies, National
statistics, which include all births, give an overall fetal mortality rate of 0.5-0.6%
for The Netherlands. Because data on neonatal deaths were incomplete in the Dutch
Perinatal Database they were omitted from the study. With regard to the Dutch
Perinatal Database Elferink et al.*? reported that about 30% of the first week
mortality of preterm newborns is not recorded by the obstetrician. This is due to the
fact that obstetricians fail to adjust data when changes occur many days after birth,
during the stay of a newborn in a Neonatal Intensive Care Unit or after discharge.
This problem of underreporting will be solved when the Dutch Neonatal Registry
will be linked to the Perinatal Database.

In conclusion, the information obtained in the present study by means of

analysis of data of a population-based registry supports observations reported in the
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literature with regard to the distributions of maternal age and parity, the incidence of
preterm delivery, and the mode of delivery in {win and triplet gestations. Due to the
limitations of the registry more detailed questions concerning maternal and perinatal
outcome in multifetal pregnancies, in particular with regard to severe maternal
hypertensive disorders and to fetal structural anomalies and single fetal deaths could
not be answered in this study. In an attempt to find answers to these questions we
analyzed data from the Department of Obstetrics of the University Hospital

Rotierdam, which will be reported in the following chapters.
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Chapter 3

EXPECTANT MANAGEMENT OF TWIN
PREGNANCY WITH SINGLE FETAL DEATH"

3.1.  Imtreduction

Antenatal demise of one fetus in the late second or third trimester of twin
pregrancy confronts the obstetrician with an unusual and difficult problem with
regard to the management of pregnancy. A decision whether or not to terminate the
pregnancy must depend on the balance between the risks of leaving the surviving
fetus in an infrauterine environment that may have caused the death of its co-twin

109,117 an

and perhaps exposing the mother to an associated risk of coagulopathy
the neonatal problems associated with preferm delivery of the surviving fetus.
Because of the relative rarity of the condition, published reports deal with small
numbers of patients and the risks involved in expectant management are not well
established, At our institution, patienis with multiple gestation and antenatal death of
one fetus have been managed expectantly according to the same protocol for 20
years. In an attempt to contribute to the development of rational guidelines for
management, we reviewed a consecutive series of 29 (win pregnancies with an
antenafal diagnosis of single fetal death after 20 weeks gestation, In order to evaluate
the contribution of various complications te the outcome of pregnancy, (win
pregnancies with single fetal death were matched with twin pregnancies without fetal

death.

* The main substance of this chapter was published in: Sontema JG, Swaak AM, Wallenburg
HCS. Expectant managenment of twin pregnancy with single fetal death. Br J Obstet Gynaecol
1995, 102: 26-30.
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3.2, Material and Methods

The study population consisted of all twin pregnancies delivered at the
University Hospital Rotterdam, The Netherlands, from 1973 through 1993, with
ultrasonographic evidence of a viable twin pregnancy at 20 weeks’ gestation or more
and an antenatal diagnosis of fetal demise later in pregnancy, with a period of time
of 12 hours or more between fetal death and delivery, The time at which the ultra-
sonographic diagnosis of fetal demise was made was taken as the time of fetal death.
After single fetal death had been diagnosed, the pregnancy was allowed to continue
in all cases under close maternal and fetal surveillance until the spontaneous onset of
labor after 34 weeks or the development of a complication with a standard obstetric
indication for termination of pregnancy. Threatened preterm labor before 34 weeks’
gestation was treated with intravenous tocolysis. The parents were carefully
counselled with regard to the difficult emotional experience of having lost one baby
and facing the risk of prematurity and neonatal intensive care of the second infant.

Maternal surveillance included serial platelet counts, but coagulation profiles
were only determined in case of retention of the dead fetus for more than five
weeks. A careful uitrasonographic examination was done to exclude major congenital
abnormatities of the surviving fetus. Fetal growth and condition were assessed by
sertal ultrasound and regular cardiotocograms, After delivery, the placenta was
examined macroscopically and histologically, and the type of placentation was
determined. An autopsy was performed unless this was against the parents’ wish,
The condition of the surviving win was assessed by the pediatrician and data were
reviewed from the charts. Follow-up data of the surviving infants were obtained by
means of a questionnaire sent to the parents and from attending physicians,

Each twin pregnancy with single fetal death was matched for maternal parity
with two twin pregnancies under antenatal care and delivered at the University
Hospital Rotterdam in the same year as the index case. The matching was performed
without knowledge of the course of pregnancy in the control cases, except for the
fact that both infants were born alive. Qutcome measures were the incidence of
complications of pregnancy, gestational age and mode of delivery, birthweight,
placentation, and perinatal outcome,

Variables are presented as median and range throughout. The chi-square (%
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test was used to assess discrefe data and differences between continuous variables in
both groups were analyzed with Wilcoxon’s rank sum test. A p-value of less than

0.05 (two-sided) was taken to represent significance.

3.3. Results

During the period studied there were 531 twin pregnancies with a duration of
gestation of 20 weeks or more. In 33 of these pregnancies one twin died before birth
and in 29 of these cases an ultrasonographic diagnosis of single fetal death was made
twelve hours or more before delivery, These 29 pregnancies constitute the study
group. Delivery following spontaneous labor occurred within 24 hours after the
diagnosis of fetal death in six cases; between | and 7 days in 14 cases; between 8
and 35 days in five cases, and between 35 and 56 days in the remaining four cases.
The maiched control group consists of 58 twin pregnancies. Data on the clinical
characteristics and outcome of pregnancies in both groups are summarized in Table
3.1.

Maternal age was not different between groups. Eleven pregnancies in the
study group (38%) and four in the control group (7%) were complicated by a
pregnancy-induced hypertensive disorder (p < 0.00f). Pregnancy-induced
hypertension (PIH) was defined as the development of a diastolic blood pressure of
90 mm Hg or more after the 20th week of pregnancy in a previously normotensive
woman. PIH with proteinuria of 0.3 g/L. or more in a 24 urine collection period
without evidence of urinary infection or contamination was termed preeclampsia®.
In the study group nine patients (31%) had preeclampsia, six of them severe with
proteinuria of more than 5 g/24 h. In five women preeclampsia was present at the
time of diagnosis of single fetal death; in four patients it developed later in
pregnancy. Three of the nine patients were referred from other hospitals before the
diagnosis of single fetal death because of the severity of the preeclampsia. Severe
preeclampsia did not occur in the control group.

The occurrence of gestational diabetes was not different between groups, The
only other maternal conhplication concerned a patient in the study group who had a
low platelet count and anemia caused by folic acid deficiency. In the four cases of

retention of a dead fetus during 5 to B weeks, all maternal coagulation variables
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remained normal. In two pregnancies (24 and 26 weeks pestation), the fetal co-twin

died 5 and 10 days, respectively, after the demise of the first twin.

Table 3.1, Clinical characteristics and outcome in a study group of twin pregnancies with single
Sfetal death and a control group of twin pregnancies without fetal death. Values are

given as median (range) or number, as appropriate.

Maternal age (yrs)

Parity (n)
0
z 1

Pregnancy complications
pregnancy-induced
hypertension
preectampsia
gestational diabetes

Gestational age
at delivery {wks)
<28
> 28 <37
> 37

Mode of delivery
vaginal
cesarean section

Birthweight (g)
stilthorn
livebom

Placenla
. moncchorionic
dichorionic

Perinatal mortality
stillborn
livebom
neonatal death

*p < 0.0l

Study group
n=29)

30 (19-44)

i3
16

h =]

13 (24-40)
5

21

3

975 (315-2817)
1880 (540-3370)

13
16

31
27

32

Control group
(n=58)

28 (19-41)

26
32

34 (23-39)
3

37
18

2160 (550-3640)

13%
45
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Cardiotocography showed signs of fetal distress, but both fetuses were not
considered salvageable and it was decided to abstain, Fetal weights were 350 g and
620 g, and 750 and 880 g, respectively. Placentation was monocherionic in both
cases with extensive vascular communications and evidence of feto-fetal transfusion
in one case.

Median gestational age at delivery was not different between groups, but
delivery before 28 weeks occurred somewhat more often in the study group (17,2%)
than in controls (5.2%). Two of the five births before 28 weeks in the study group
were due fo induction of labor following the intrauterine demise of both fetuses; all
other preterm deliveries in both groups were due to spomtancous preterm labor. Six
patients in the study group were delivered by cesarean section because of severe
preeclampsia and fetal distress. In the control group cesarcan section was performed
because of fetal distress in four patients and malposition of the presenting fetus in
three, The median weight of the liveborn twins in the study group (1880 g) was not
significantly different from that in controls (2160 g).

The neonatal mortality in the study group (18.5%) was twice that of the
conirols (9.5%), but the difference was not significant, The neonatal mortality in the
study group was mainly due to four infants born between 25 and 28 weeks’
gestational age, one with a monochorionic and three with a dichorionic placenta,
who died between 1 and 96 hours after birth because of problems related to extreme
prematurity. One apparently healthy newborn in the study group died suddenly and
unexpectedly 2 weeks after birth. Because autopsy was refused no diagnosis could be
made but no ncurological or developmental abnormalities had been apparent; there
were no signs of infection or coagulopathy, and the placenta was monochorionic.
The 11 neonatal deaths in the control group occurred 1 o 144 hours after birth and
were all related to extreme prematurity (23-29 weeks).

None of the liveborn infants in the study or control groups showed congenital
malformations, At autopsy no malformations were apparent in any of the stiliborn
twins, but extensive autolysis precluded reliable histologic examination in most
cases. The incidence of 45% of monochorionic placentation in the study group was
twice that of 23% in controls {p < 0.01); mono-amniotic pregnancy was not

observed. In five cases of monochorionic placentation in the study group feto-fetal
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vascular communications were observed; one monochorionic placenta showed
evidence of partial placental abruption,

in the study group three infants were lost to follow-up, so data of 19 infants
were available. The median age at follow-up was 4 years and 2 months, with a
range of 2 months - 18 years. Seventeen children showed no evidence of
abnormality on developmental assessment. One infant, 11 years of age at follow-up,
had had epileptic seizures until the age of 3 years and showed a mild delay in gross
motor development, One infant, 9 years old at follow-up, had spastic quadriplegia.
Both infants were born preterm at  gestational ages of 32 and 35 weeks,
respectively, and had a monocherionic placenta. Repeat ultrasonograms had not

revealed evidence of multicystic encephalomalacia.

3.4. Discussion

A reliable estimate of the incidence and period of gestation of the post-
conceptional loss of one fetus in twin pregnancy is hampered by the lack of
prospective data, Ultrasound examination indicates that the "vanishing twin"
phenomenon is refatively common in the first trimester with a good prognosis for the
surviving fetus™, but single fetal demise diagnosed in the later part of muitiple
pregnancy is generally considered an uncommon event® 527465572, 10120,130 1 (hejr
comprehensive review of the literature, Landy & Weingold™ collected 94 case
reporfs, but they point out that data are often erroneously grouped together,
including early fetal loss, fefus papyraceus and late intrapartum fetal death. These
authors identified 15 cases with an antenatal diagnosis of single fetal death in the
course of the second or third trimester of twin pregnancy managed expectantly, With
an earlier publication® and seven later reports®246106120.133 wo found 144 cases
publiished in the accessible literature until 1995. To the best of our knowledge the 29
cases described in the present report constitute the largest single series reported as
yet.

The incidence of single fetal death of 5.4%, found in the present series of
531 twin pregnancies after 20 weeks gestation, cannot be applied to the population at
large as many of the patients were referred to our hospital from other units after the

diagnosis had been made. Incidences quoted in the literafure, based on hospital
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populations, vary between 0.5% and 7% in twin pregnancies®. In the only
prospective study published so far, based on data from the Collaborative Perinatal
Project, single antepartum fetal death was reported in seven of 188 monozygotic
twin pregnancies, an incidence of 3,7%%, Assessment of fetal and maternal risks
involved in the expectant management of advanced twin pregnancy with single fetal
death must be based on a rather limited number of published cases.

We observed a high incidence of pregnancy-induced hypertensive disorders,
in particular preeclampsia, in twin gestation complicated by single fetal death
compared with control twin pregnancies matched for parity. Again, this observation
cannot be generalized because in some patients preeclampsia was the primary reason
for referral from another hospital, In four of nine cases preeclampsia may have
contributed to fetal death. The occurrence of pregnancy-induced hypertensive
disorders is not mentioned in the majority of published cases. In one report four of
16 pregnancies were complicated by preeclampsia and two of them improved
temporarily after the death of one fetus*,

An important maternal hazard in association with retention of a dead fetus in
singleton pregnancy is consumptive coagulopathy, caused by the release of thrombo-
plastins from the tissues of the dead fetus into the maternal circulation; it is reported
to occur in approximately 25% of cases of retention for 5 weeks or longer'®, The
possibility of development of this complication is also emphasized by most authors
reporting cases of single fetat death in multiple gestation”™. In their review Landy &
Weingold™ discuss three patients who developed disseminated intravascular
coagulopathy (DIC) at an unspecified time after the occurrence of single fetal death
in twin pregnancy. In later publications maternal DIC was reported in only one case
12 weeks after the first twin had died'?°, In our four patients in whom the dead fetus
was retained for more than 5 weeks, no changes in maternal coagulation variables
were observed. The available evidence, derived from a smail number of cases,
sugpests that the risk of maternal DIC due to prolonged retention of a dead fetus in
twin gestation may be low and may not be different from that in singleton
pregnancy,

The etiology of single fetal death in our cases remains obscure, as in the

majority of published cases. It has been suggested that fetal growth retardation due
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to competition for uteroplacental circulation and nourishiment could be an important
factor’’. However, uncertainty about the exact date of fetal death and autolysis and
loss of weight during intrauterinc retention prohibit a reliable diagnosis of low
birthweight in the dead fetuses. In most cases autolysis of the dead fetus precluded a
histologic diagnosis of the underlying cause of fetal death. Except for making a
diagnosis of monochorionic or dichorienic placentation, histologic examination of the
placenta was not found to be helpful, because of the often extensive secondary
placental changes caused by the retention of the dead fetus. Our study shows
monochorionic placentation in 45% of twin pregnancies with single fetal death as
compared with 23% in twin gestation with live fetuses. A prevalence of mono-
chorionic placentation has been reported by most authors, varying between 50 and
70% of cases. Vascular communications are almost universal in monochorionic
placentation'®” and may be associated with feto-fetal transfusion with hyperperfusion
of one twin and underperfusion of its co-twin, ieading to growth retardation and
later fetal death, The fact that we found evidence of feto-fetal vascular anastomoses
in only five of 13 monochorionic placentas, associated in all cases with death of the
smaller fetus, may be explained by the collapse of chorionic vessels in the part of
the placenta that belongs to the dead fetus, which makes recognition of vascular
communications difficult,

In our series the main cause of neonatal death was prematurity, Cerebral
abnormalities caused by fetal coagulopathy and cerebral infarction due to transfer of
thromboplastic material from fhe dead twin to the live fetus, which may occur in
case of a monochorionic placenta with a shared circulation”, were not observed.
Although ultrasound after fetal death of one twin has demonstrated the intrauterine
development of cystic cerebral cavities, intraventricular hemorrhage and
microcephaly in the surviving co-twin®®!!6 our study does not confirm reports that
multicystic encephalomalacia is a frequent finding in the survivor or that only half
the number of surviving twins is "normal” on follow-up®™. It seems likely that
prematurity and low birthweight constitute the main cause of the elevated incidence
of neurologic complications observed in surviving infants after single fetal death in
twin pregnancy.

The obstefric and neonatal results of our study support an expectant
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management of twin pregnancy with single fetal death under close maternal and fetal
surveillance. An important aspect of such an approach that requires further
investigation is the complex parental emotional response caused by grieving the

death of one baby while anxiously awaiting the birth of the survivor,
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Chapter 4

HYPERTENSIVE DISORDERS IN TWIN
PREGNANCY"®

4,1, Introduction

The majority of published reports on complications of twin pregnancy show
an elevated incidence of hyperiensive disorders, which tend to occur earlier and to
run a more severe course than in singleton gestation. Incidences of 20-30 per cent
are reported, 3-5 times higher than in singleton pregnancies®’”, Unfortunately, in
particular the otder studies lack adequate control groups and the criteria used to
define hypertensive disease vary markedly':7-7787.110.138 1y some cases no distinction
is made between pregnancy associated with hypertension already existing before
pregnancy and pregnancy-induced hypertensive disorders, with or without
proteinuria'7!-#7119:136 I addition, many reports do not distinguish between
proteinuric preeclampsia, with its increased mafernal and fetal risks, and
nonproteinuric pregnancy-induced hypertension, the main risk of which is the
development of preeclampsia®, A reliable assessment of the risk of pregnancy-
induced hypertensive disease in twin pregnancy has become even more relevant since
evidence has become available that a low dose of aspirin may prevent the
development of early-onset preeclampsia with preterm delivery in pregnancies at
high risk'*?®, which could include multiple pregnancy.

The present study was designed to assess the incidence and severity of
hypertensive disorders in twin pregnancy in a consecutive series of 187 patients
attending the antenatal clinic of the University Hospital Rotterdam from early in
pregnancy. Strict definitions were applied and the results were compared with those
in a control group of an equal number of women with singlefon pregnancies,
matched for maternal ape, parity and gestational age at delivery.

* The main substance of this chapter was published in: Santema JG, Koppelaar I, Wallenburg

HCS. Hypertensive disorders in twin pregnancy. Eur J Obster Gynecol Reprod Biol 1995; 58:

9-13.
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4,2, Material and Methods

All charts of patients with a twin pregnancy delivered in the University
Hospital Rotterdam during the 10 year period between 1983-1992 were reviewed, Of
the 447 patients, 187 were booked in the antenatal clinic before a geslational age of
24 weeks and remained under our care until after delivery. The remaining 260
patients were referred to our hospital after 24 weeks gestation for various maternal
or fetal complications, including hypertensive disorders, and were not incleded in
the study. Each twin pregnancy was matched for parity, maternal age (to within 2
years), and gestational age at delivery (within I week) with a singleton pregnancy,
under our antenatal care before 24 weeks’ gestation and delivered in the same year
as the index case. The matching was done by determining in a blinded fashion
without knowledge of the course and outcome of pregnancy the first singleton
delivery that was registered before or after the birth of a pair of twins and that met
all matching criteria.

Primary end peints of the analysis of course and ounfcome of pregnancy in
both groups were the occurrence of pregnancy-induced hypertension (PIH} and
preeclampsia, Based on the recommendations of the International Society for the
Study of Hypertension in Pregnancy®, PTH was defined as the occurrence after 20
weeks gestation in a previously normotensive woman of a diastolic blood pressure of
90 mm Hg or more, determined in sitting position at Korotkoff 4 on two occasions
at least 4 hours apart. PIH with profeinuria of 0,3 g/L or more in a 24 h urine
collection period exclusive of urinary infection or contamination was considered
preeclampsia. A diagnosis of the syndrome of hemolysis, elevated liver enzymes,
and a low platelet count (HELLP) was made in preeclamptic patients with the
simultaneous occurrence of hemolysis in a peripheral smear, serum levels of
aspartate aminotransferase (ASAT) and alanine aminotransferase (ALAT) greater
than 30 U/L, and a platelet count of less than 100x10°/L.. Superimposed
preeclampsia was defined as proteinuria developing for the first time during
pregnancy in a woman with chronic hypertension.

Perinatal mortality was used as a subsidiary end point, and defined as the
sum of all fetal deaths with a birthweight of 500 g or more and neonatal deaths of

500 g or more within 28 days after birth per 1000 births, We defined the birthweight
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ratio as the quotient of the actual birthweight of the infant and the expected
birthweight on the 350tk percentile of the Dutch intrautering growth curve for
singleton pregnancies corrected for gestational age, sex and parity®®. All twin
placentae were macroscopically and histologically examined, but investigations to
establish zygosity such as blood group determination or HLA tissue typing were not
routinely done. Twin pairs with a monochorionic placenfa were classified as
certainly monozygotic, and all unlike-sex fwin pairs were classified as certainly
dizygotic. Based on Weinberg’s'*® hypothesis that for every pair of unlike-sex
dizygotic twins there will be one like-sex pair, the estimated number of monozygotic
twins was calculated by substracting the total number of unlike-sex twin pairs from
the number of like-sex pairs.

Data are presented as median and range throughout, Differences in
continuous variables were assessed with Wilcoxon’s rank sum test for comparison
between groups, and discrete data were amalysed with the chi-square (%) test. A
two-tailed probability level of 0.05 or less was considered to represent statistical

significance.

4.3, Resnlts

Clinical characteristics and outcome of the 187 predominantly white women
with twin and singleton pregnancies are summarized in Table 4.1,

Because of the matching criteria used there are no differences with respect to
maternal age, parity and gestational age at delivery, We observed no significant
difference between twin pregnancies and singleton controls in gestational age at the
first antenatal visit, and in cesarean section rate. There are no significant differences
between the birthweights of first and second twins; the birthweight ratios of twins
are significantly lower than those of singletons (p < 0.05).

The incidence of hypertensive disorders in twin and singleton pregnancies is
summarized in Table 4.2. In the twin group 21% met the criteria for diagnosis of a
pregnancy-induced hypertensive disorder, as compared with 13% in the singlefon
group (p < 0.05). The difference is due to a significantly higher incidence of PIH
in twin than in singleton pregnancies, in particular in nulliparous women, whereas
the incidence of preeclampsia is not different between twin pregnancies and singleton

controls. Severe preeclampsia (proteinuria > 35 g/L, or HELLP) occurred in 8 of
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Table 4.1. Clinical characteristics and outcome of pregnancy in twin and singlefon pregnancies.
Valites are given as median (range) or number, as appropriate.

Twin pregnancy Singleton pregnancy
{(n=187) (n=187)
Maternal age {yrs) 30 {17-47) 3¢ (17-45)
Parity
0 103 103
21 84 84
Gestational age at first antenatal 14 {6-23) 13 { 6-23)
visit (wks)
Gestational age at delivery (wks) 37 {21-41) 37 (21-41)
Mode of delivery
vaginal 150 158
LSCS* 37 29
Birthweights (g)
first bomn 2375 (140-3715) 28407 (150-4130)
second bomn 2338 (130-3660) - -
Birthweight ratio
first born 0.87  {0.23-1.58) 0.97"  (0.44-1.60)
second bom 0.84  (0.12-1.23) - -
Perinatal mortality (%0) 58.8 26,77
fetal deaths 2 1
neonalal deaths 20 4
Zygosity
certain monozygotic 39
certain dizygotic 134
estimated monozygotic 49

# Lower segment cesarean section, ™ p < 0.05

187 women with a twin pregnancy compared with 10 of 187 controls, a non-
significant difference. Eclampsia was not observed in either group. The median
highest diastolic blood pressure before delivery in the twin pregnancies was 80 mm
Hg (range 55-130 mm Hpg), not different from the median highest diastolic blood
pressure in the singleton pregnancy group of 8¢ mm Hg (range 55-150 mm Hg).

The incidence of pregnancy-induced hypertensive disorders in certainly dizygotic
twin pregnancies (31/134) was not different from that in certain or estimated
monozygotic twin pregnancies (11/49), The median interval between the diagnosis of
PIHH and delivery in twin pregnancy (14 days) was twice that in singleton pregnancy
{7 days), but the difference is not statistically different; the same is true for the
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Table 4.2, Incidence of hypertensive disorders in twin and singleton pregnenicies,

Twin pregnancy Singleton pregnancy
Nulliparous Parous Totai Nulliparous  Parous Total
(r=103) {(n=84) (n=18T) (n=103} (n=84) (n=187)
n % n % n % n % n % n %
Normotensive 73071 72 8 M5 716 8 82 73 87 158 845
Hypertensive I 29 12 14 42 22.4* 18 18 11 i3 29 155
PIH 20 19 8 10 28  i5.0% 7 8 12 6.4
Pre-eclampsia 7 7 i 1 8 4.2 8 8 0 8 4,2
Pre-eclampsia +
HELLP 2 2 ¢ 2 .1 2 2 o 2 1.1
Chronic
hypertension 1 1 2 2 3 1.6 H 1 4 5 5 2.7
Cheonic
hypertension
with
superimposed
pre-eclampsia 0 1 H 1 0.5 2 2 0 2 1.1

*p < 0.05 compared with singleton pregnancy

interval between the diagnosis of preeclampsia and delivery in twin (12 days) and
singleton (18 days) gestation, The hypertensive disorder was the main indication for
termination of pregnancy by induction of labor or cesarean section in 10 twin
pregnancies (5 PIH, 5 preeclampsia) compared with 11 singleton pregnancies (5
PIH, 6 preeclampsia), The median gestational age at termination of pregnancy for
this indication was 37 (32-40) weeks in twin pregnancies and 34 (28-36) weeks in
singletons (p < 0.05). Birthweight ratios in twin pregnancies complicated by PIH
{median 0.86, range 0.70-1.02) were not different from those it normotensive twin
pregnancies (median (.88, range 0.23-1.58), but somewhat higher than those in twin
pregnancies with preeclampsia (median 0.84, range 0.68-0.98), although the
difference was not significant.

The perinatal mortfality rate in twins was twice that in singletons (p < 0.05)
due to a higher number of neonatal deaths associated with lethal congenital abnorma-
lities (n=2) and complications of feto-fetal transfusion (n=6). In the twin group two
of the perinatal deaths occurred in the 11 patients with preeclampsia, whereas one

perinatai death occurred in the 12 preeclamptic singleton pregnancies.
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4.4. Discussion

The results of our matched-pair comparative study on the incidence of all
pregnancy-induced hypertensive disorders in twin and singleton pregnancies are in
general agreement with those obtained in other large series of twin pregnancies and
singleton controls” %7, However, the definition of hypertensive disease in
pregnancy varies greatly in those reports, in particular with regard to the presence or
absence of proteinuria, an important determinant of the severity of the disease and of
pregnancy outcome'’, In our series the higher proportion of hypertensive disease in
twin pregnancies is due to pregnancy-induced hypertension, whereas the incidence of
proteinuric preeclampsia is not different from that in singleton pregnancy. In a
population study in Aberdeen MacGilliviay™ found that the incidence of
preectampsia in the first pregnancy was five times greater in twin than in singleton
pregnancies. Nylander et al.’® examined the incidence of preeclampsia in twin
pregnancies in Ibadan and found only 4.5% in all parities compared with 6% in
singletons. However, when they considered first pregnancies only, the rates were
5.9% and 1.1% for twin and singleton pregnancies, respectively. An extremely high
incidence of 30% of proteinuric preeclampsia was observed in black African women
with twin pregnancy®®. Part of the differences may be explained by geographical
vartation in the prevalence of hypertensive disorders, but the majority of reports in
the literature cannot be used for international comparison, The elevated incidence of
preeclampsia in twin pregnancy in hospital-based studies’”®" could be due, at least in
part, to sefection bias, because patients with preeclampsia may be more easily
referred fo a tertiary care center than women with PTIH alone. For that reason we
included in our study only women who were under our antenatal care before 24
weeks’ gestation.

Some studies have found a higher incidence of preeclampsia in unlike-sex
than in like-sex twin pregnancies, which would suggest an immunological cause due
to maternal-fetal antigenic differences in dizygotic twin pregnancy'®. Other studies
found higher rates of preeclampsia associated with monozygotic as compared with
dizygotic twins*® or no differences®, Tt should be pointed out that in many studies
the fraction of monozygotic twins is estimated by means of Weinberg's rule, based

on the assumption that for every dizygotic unlike-sex twin ther must be a like-sex
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twin pair'. Several authors have challenged that assumption®%1% although results
of the large East Flanders Prospective Twin Survey including over 2500 twin pairs
in which zygosity was accurately determined, tend to support Weinberg's
hypothesis™®, In our study no influence of zygosity on the incidence of pregnancy-
induced hypertensive disorders was apparent, but the numbers are relatively small.

A greater proportion of singleton than of twin pregnancies may be expected
to continue untit term, and so more singleton than twin pregnancies will be at risk of
developing a pregnancy-induced hypertensive disorder later in pregnancy. For that
reason we matched for gestational age at delivery. However, in twins preterm
delivery is often caused by the condition of multiple pregnancy itself, whereas in
singlefon pregnancies a higher proportion of preterm deliveries may be attributable
to induction of labor for a hypertensive disorder, This was indeed observed in our
study and would tend to introduce a bias towards a higher incidence of preeclampsia
in singleton pregnancy with a smaller difference in hypertensive disorders between
twins and singletons.

The increased incidence of nonproteinuric PIH in fwin pregnancies in our
study could be due to the higher cardiac output and circulating plasma volume!%134
in multiple pregnancies compared with singlefon gestation. If we accept that in twin
compared with singleton pregnancy cardiac output is increased by heart rate!®® as
well as by stroke volume, in particular in the third trimester'™, the occurrence of
PTH may be explained by failure to decrease peripheral wvascular resistance any
further when the physiological limit for singleton pregnancy has been reached. In
that case normal organ perfusion would be maintained, and the endothelial damage
associated with reduced perfusion in preeclampsia'® would not be expected to occur.
The finding that birthweight ratios in fwin pregnancies with PIH were equal to those
in normotensive twin pregnancies support this hypothesis.

In conclusion, there is no doubt that multiple pregnancy is associated with
greater risks for both mother and fetuses compared with singleton pregnancy, but
our study failed to substantiate an increased risk of proteinuric preeclampsia in a

cohort of predominantly white women with twin pregnancies.
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Chapter 5

PRETERM DELIVERY RATE AND FETAL
OUTCOME IN STRUCTURALLY AFFECTED
TWIN PREGNANCIES:

A RETROSPECTIVE MATCHED CONTROL
STUDY"

5.1. Introduction

Present day high resolution ultrasound equipment allows carly detection of
fetal structural anomalies, In singleton pregnancies, obstetric management will be
determined by the severity and progression of the anomaly. In twin pregnancies, the
complicating factor may be the presence of a normal co-twin., Twin pregnancy is
associated with raised preterm delivery and perinatal mortality rates®. In most
studies, a higher prevalence of anomalies has been found amongst multiple births
than amongst singletons',

No information is available on the risk of preterm delivery and perinatal
mortality in twin pregnancies with one infan{ being structurally affected. This is of
clinical importance, since under these conditions obstetric management will be
determined not only by the nature of the structural defect in one twin, but also by
the presence of an unaffected co-twin. The aim of this study was to determine
whether there is a difference in the preterm delivery and perinatal mortality rates

between pregnancies with one affected twin and unaffected twin pregnancies.

* The main substance of this chapter was published in: Heydanus R, Santema JG, Stewart PA,

Mulder PGH, Wiadimirgff JW. Preterm delivery rate and fetal ontcome in structurally

affected pregnancies: a retrospective matched control study. Prenat Diagn 1993; 13: 155-

le2.
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5.2. Material and Methods

During the period 1982-1990, a total of 71 twin pregnancies were referred to
the Department of Obstetrics of the University Hospital Rotterdam, Division of
Prenatal Diagnosis, for an anomaly scan because of suspected structural anomalies in
one or both fetuses.

In 23 pregnancies, a structural anomaly was identified in one twin fetus,
justifying continuation of the pregnancy. Maternal age varied between 20 and 44
years {median 31 years), maternal parity ranged between 0 and 5 (median 1), and
gestational age varied between 19 and 37 weeks of gestation (median 26 weeks),

All fetal scans were performed using a Diasonics CV 100 (carrier frequency
3-5 and 5.0 MHz) or a Toshiba SSA 270 (carrier frequency 3.75 MHz). In cases of
fetal karyotyping, amniocentesis was performed'®?, Confirmation of the structural
anomaly was obtained from autopsy or from clinical records in all 23 cases.

Twenty-three twin pregnancies with proven absence of fetal structural
anomalies and delivered in our Obstetric Department served as historical controls.
They were matched one-to-one for maternal age and parity, and year of delivery.

Statistical analysis of matched pairs consisted of McNemar's test (two-sided)
for determining differences in preterm delivery, mode of delivery, differences in
fetal sex, perinatal mortality, and placental structure between the affected and
control groups, Perinatal mortality was defined as intrauterine or neonatal death of
one or both fetuses in a particular twin pregnancy.

The Wilcoxon matched-pairs signed rank test was applied for comparing
birthweight between the affected twin and unaffected co-twin, and between the two
unaffected twins in the control group. This test was also vsed to assess differences in
gestational age at delivery between the affected and matched control group. A two-
tailed probability level of 0.05 or less was considered to represent statistical

significance.
5.3. Results

Tables 5.1 and 5.2 present data on the affected sets of twins; Tables 5.3 and

5.4 depict data on the control twins.
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Table 5.1. Data on affected twin pregnancies {patients 1-11)
Patient Ultrasound Abnor Karyo Delivery {weeks) Perinatal Postnatal
no. (weeks) mality type oulcome karyctype Placenta
1 21 - n 38 42910 Alive - MC DA
MCA »n 4 2000 p
2 25 MCA - 27 4 850 up iri 13 MC DA
¢ 1060 NND n
3 24 MCA n 34 1340 NND - DC DA
- n 2 1680 Alive -
4 19 - ref 32 o 2300 Alive - DC DA
MCA & 1430 NND -
5 28 - n 37 ¢ 2550 Alive - DC DA
MCA n ¢ 1990 NND -
6 26 - - 26 & 820 1Ub - DC DA
MCA - @ 1670 1UD -
7 24 - n 24 ¢ 510 1up - MC DA
NTD =n ¢ 220 1UD -
8 23 - n 34 & 2800 Alive - DC DA
NTD n § 1940 NND -
9 27 - - 37 & 2110 Alive - MC MA
NTD - & 2080 D -
10 30 NTD - 33 ¢ 1320 NND - DA
- - 2 1860 Alive -
11 37 NTD - 40 & 2690 Alive n DC DA
. - & 3210 Alive n

MCA = Multiple congenital anomalies; NTD = neural tube defect; n = normal; ref = refused by the couple;

iuD =

intrauterine death; NNP = neonatal death; MC
monoamniolic; DA = diamniotic.
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Table 5.2, Data on affected twin pregrancies (patients 12-23)

Patient Ultrasound Abnor Karyo Delivery (weeks) Perinatal Postnatal

no. {weeks) mality type oulcome karyotype Placenta

12 21 - - 36 o 2335 Alive - DC DA
R - & 2480 NND -

13 33 - - 39 o 3120 Alive n DA
R - a 2760 NND n

14 33 R - 39 o 2840 Alive - MC DA
- - o 2640 Alive -

15 35 - n 35 o 2400 Alive - ?
R n & 2460 Alive -

16 27 R n 36 @ 2670 Alive - bC DA
- n ¢ 2600 Alive -

17 24 - 37 % 2440 Alive - DC DA
- - 2385 Alive -

18 2% R n 22 7 NND - MC DA
- n 2 190 NND -

19 27 - - 5 ¢ 2500 Alive - DC DA
omph - ¢ 2550 Alive -

20 27 omph  ref 33 o 1280 NND - MC DA
- o 1785 Alive -

21 33 omph n 37 2 1870 Alive - DA
- n 2 2380 Alive -

22 20 hygroma ref 37 2 2160 Alive X0 MC DA
- - 9 2780 Alive X0

23 35 - ref 37 $ 2290 Alive - MC MA
CHD 2 1820 1uD

R = Renal and/or urinary fract anomaly; omph = omphalocele; CHD = congenital heart defect; n = normal;
ref = refused by the couple; TUD = intrauterine death; NND = neonatal death; MC = monochorionic; DC =
dichorionic; MA = monoamniotic; DA = diamniotic,
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Table 5.3. Data on matched-control twin pregnancies (patients 1-11}

Patient Delivery (weeks) Perinalat
No. outcome Placenta
1 38 2 2120 Alive DC DA
#2785 Alive
2 30 o 1520 Alive DC DA
a 1295 Alive
3 35 g 2720 Alive DC DA
¢ 2905 Alive
4 38 o 2650 Alive DC DA
2 3055 Alive
5 40 2170 Alive DC DA
2 2445 Alive
6 28 & 1100 NND MC DA
@ 1100 Alive
7 37 & 1980 IUD MC DA
& 2505 Alive
8 36 & 2375 Alive DC DA
o 2540 Alive
9 38 & 3070 Alive DC DA
2 3070 Alive
10 34 o 2065 Alive MC DA
o 1865 Alive
11 36 2 2245 Alive DC DA
¢ 2230 Alive

NND = neonatal death; IUD = intrauterine death; MC = monochorionic; DC = dichorionic; MA =
nonoamniotic; DA = diamniotic.

Structural anomalies included multiple congenital anomalies (MCA) n=6),
renal tract (n=7), neural tube (n=35), omphalocele (n=3), cardiac defect (n=1), and
cystic hygroma {(n=1),

A normal phenotype of the co-twin was confirmed at birth in 22 cases in
which no fetal anomaly was diagnosed. In one instance, both infants displayed

45,%,0, although a cystic hygroma was present in only one of these infants.
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Table 5.4.  Data on maiched-control twin pregnancies (patients 12-23)

Patient Delivery (weeks) Perinatal

No. culcome Placenta

12 34 2 1370 Alive MC DA
2 1550 Alive

i3 35 & 2700 Alive DC DA
& 2450 Alive

4 27 2 760 Alive DC PhA
? 825 Alive

15 37 o 2650 Alive DC bA
a~ 2550 Alive

16 38 2 2840 Alive DC DA
3310 Alive

17 37 d 3530 Alive bC DA
Q 3140 Alive

18 39 o~ 2375 Alive DCDA
o 2540 Alive

19 37 2 2650 Alive DC DA
d 3055 Alive

20 33 2 2015 Aljve MC DA
? 1845 Alive

21 36 o 2690 Alive DC DA
¢ 3290 Alive

22 37 o 2650 Alive DCDA
o 2550 Alive

23 35 o 2480 Alive DC DA
g 2370 Alive

MC = monochorionic; DC = dicharionic; DA = diamaiotic.

Amniocentesis was performed in nine cases: in three out of six cases of
MCA, in three out of seven cases of urinary tract anomalies, in two out of five cases
of neural tube defects, and in one out of three cases of omphalocele,

In five cases, fetal karyotyping was not carried out because of refusal (n=4)

or premature labor (n=1). In the remaining nine cases (in four cases of urinary tract
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anomalies, two cases of MCA and three central nervous system abnormalities), fetal
karyotyping was not done for unknown reasons. In four cases a postnatal karyotype
was obtained, resulting in one case of trisomy 13 (Table 5.1).

The incidence of maternal and fetal pathology, the time and mode of
delivery, birth weight, fetal sex, perinatal mortality, and placental structure in
affected and control twin pregnancies are presented in Table 5.5,

Table 5.5. Maternal, fetal and placental data from affected and control fwin pregnancies
Affected pregnancy Control pregnancy p-value
(n=23) n=23)

Maternal disease 2 3 1.0

Polyhydramnios 4 0 0.1

Preterm delivery 13 il 0.8

(< 37 weeks)

Delivery (weseks) 34.2 35.5 0.2

Cesarean section 6 3 0.5

Birthweight (g) Affected  Normai 0.003
twin co-twin twin 1 twin 2

19214697 22284703 22924639 24031698 0.1

Like-sex 9 i4 0.2
Perinatal mortality 15 2 < 0.001
Monochorionic placenta 9/19 4 0.2

There was no difference in the incidence of maternal discase (hypertensive
disorders, diabetes) between the structurally affected and control twin pregnancies.
Palybydramnios (ultrasonically visualized fluid pocket > 8 cm) was present in four
structurally affected pregnancies (cases 1,6,15, and 18) as opposed to none in the
conirol group (p=0.1). Preterm delivery (< 37 weeks} took place in 57% of
affected pregnancies to 48% in controls, a nonsignificant difference. There was also
no significant difference in the mean gestational age at delivery between affected
(34,2:+4.9 weeks (SD) and unaffected twin pregnancies {35.513.5 weeks (SD)).

No significant difference existed with respect to the mode of delivery
between the affected sets of twins and control twins.

Twins were like-sex in 83% of affected pregnancies and in 61% of control

twin pregnancies.
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Perinatal mortality was significantly higher in the affected than in the control
twins,

The birthweight of the affected twin was significantly lower (p=0.003) than
that of the unaffected co-twin, No significant differences in birthweight were
observed within the sets of control twins and between affected and control twin
pairs.

A monochorionic placenta was observed in nine out of 19 affected twin
pregnancies and in four out of 19 conirols. In four affected twin pregnancies

information on placental structure was incomplete.

5.4. Discussion

In the presence of a single structurally affected fetus, obstetric management
may vary from adjustment of timing, mede, and location of delivery to intrauterine
treatment or termination of pregnancy depending on the gestational age. If the
affected fetus is one of a set of {wins, these options must be reconsidered in the light
of the presence of a structurally normal co-twin.

Any intrauterine procedure is associated with an increased risk of preterm
labor, which in a multiple pregnancy will also involve the co-twin, Selective feticide
is increasingly being practised in early gestation to eliminate a seriously affected
fetus in an otherwise normally developing multiple pregnancy®. In the present
study, the majority of structural anomalies (75 per cent) was first recognized beyond
24 weeks of gestation, rendering selective feticide a highly unaltractive procedure,

The preterm delivery rate was high, but not different between the affected
(57%) and control twins (48%). Since the incidence of maternal disease was not
different between the two study groups, these preterm delivery rates suggest that in
twin pregnancy the presence of a structurally abnormal fetus does not significantly
alter the rate of preterm delivery when compared with unaffected twin pregnancies,
This is in spite of the presence of polyhydramnios in four affected pregnancies.
Larger series are, however, needed to substantiate in terms of statistical power the
role of prematurity in the outcome of structurally affected twin pregnancies.

The significantly higher perinatal mortality rate in the affected twin

pregnancies is predominantly determined by the nature of the anomaly in the
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affected co-twin. Neonatal ouicome of the unaffected twin was generally good,
which is in support of a policy of non-interference during prenatal life in this
particular siluation.

In affected sets of twins, a significantly lower birthweight of the affected twin
compared with its normal co-twin was noted. The presence of a structural anomaly
may be associated with reduced cell division and therefore reduced organ growth®,
resulting in a lower birthweight of the affected twin compared with the structuralty
normal co-twin,

The limitation of this study is that in most instances no information was
available on the zygosity of the affected twin pregnancy. It has been demonstrated
that the incidence of congenital malformations in monozygotic twins is higher than
that in dizygotic twins'!*, Although documentation on the type of placental structure
was available in 19 of 23 affected pregnancies, evidence of monozygosity could only
be obtained in nine monochorionic cases, Thus, 9/19 (47 per cent) of the affected
twin pregnancies were monochorionic against only 5/23 (22 per cent) of the control
twins, No information was available on genolyping by blood groups, enzymes of the
red cells, or of the placenta'®,

The inconsistency in deciding whether or not to perform fetal karyotyping in
this study can be explained in part by the limited knowledge of ultrasonic markers
for chromosomal anomalies and the assumed risk of invasive procedures for the
unaffected co-twin in the early days of prenatal diagnosis and, in part, by the
advanced gestational age at the time at which the anomaly -was first recognized.

In conclusion, the findings from this retrospective analysis suggest that the
raised perinatal moriality rate in pregnancies with one siructurally affected twin is
determined by the nature of the anomaly and not by the prematurity rate when

compared with structurally unaffected twin pregnancies.
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Chapter 6

MATERNAL AND PERINATAL COMPLICATIONS
IN TRIPLET COMPARED WITH TWIN
PREGNANCY"®

6.1,  Introduction

Ovulation induction, in vitro fertilization, and related methods of assisted
reproductive technology are associated with a considerable risk of triplet and higher
order multiple pregnancy™. In an attempt to reduce the maternal and perinatal risks
of multifetal pregnancy, parents are being offered the option of reduction of the
number of fetuses in the first trimester of pregnancy, with the aim to improve the
chances of survival and normality of the fetuses (hat remain®¥82P8  The
Jjustification for this recommendation depends on the assessment of the balance of the
risks of continuation of the triplet or higher order mulliple gestation and those of
selective feticide and reduction to twin or singleton pregnancy, Pregnancies with
four or more fetuses are clearly associated with an adverse perinatal outcome’, but
assumptions made with regard fo the outcome of triplet pregnancy are based on
relatively small series, some of which have taken 25 years to collect. Obstetric and
neonatal practices have changed considerably over that peried of time and may not
reflect current standards of obstetric and neonatal care. In addition, very few studies
report the course and oulcome of ftriplet gestations in comparison with (win
pregnancies as controls®®!2, For that reason, we designed this study to evaluate the
triplet pregnancies managed in our perinalal center from 1981-1992 and to compare

their course and outcome with those of twin pregnancies in a matched-pair analysis.

® The main substance of this chapter was published in: Santema JG, Bourdrez P, Wallenburg
HCS, Maternal and perinatal complications in triplet compared with twin pregnancy, Eur J

Obstet Gynecol Reprod Biol 1995, 60: 143-147,
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6.2, Material and Methods

We reviewed the charts of all triplet pregnancies delivered after a gestational
age of 20 weeks or more in the University Hospital Rotterdam (AZR) between
January 1 1981 and December 31 1991, an {1 year period in which fetal reductions
were not yet performed in our institution, The AZR is a tertiary care perinatal
referral center serving a region with 35,000 deliveries per year. Each triplet
pregnancy was matched for maternal parity and age {(to within 1 year) with the first
two sets of twins registered in the AZR before or after the index case that met the
matching criteria. The matching was done in a blinded fashion, without knowledge
of the course and outcome of pregnancy in the control cases. Antepartum
management of uncomplicated muitiple pregnancy was on an outpatient basis, with
standard obstetric surveillance and regular ultrasound assessment of fetal growth.
Antenatal screening for fetal chromosomal abnormalities was offered on the basis of
maternal age (= 36 yr) or the presence of a known risk factor, No prophylactic
measures such as bed rest, cervical cerclage, or oral tocolysis were taken, Patients
were admitted only because of obstetric complications.

Oufcome measures were analyzed using the following definitions, In
pregnancies that were a resulf of assisted reproduction, the calculated length of
gestation was based on the date of embrye transfer or induced ovulation plus two
weeks. In spontaneous pregnancies gestational age was based on the date of the last
menstrual period and confirmed by early ultrasonography. The criteria recommended
by the International Society for the Study of Hyperlension in Pregnancy were used to
define hypertensive disorders®®, Anemia was defined as a hemoglobin concentration
of 10 g/di or less. Hospitalization before 37 completed weeks’ gestation because of
an objective or subjective increase in uterine activity requiring tocolysis, with or
without associated cervical change, was considered preterm labor. Demonstrated
vaginal loss of amniotic fluid before 37 completed weeks was considered preterm
rmpture of membranes (PROM). The diagnosis of postpartum hemorrhage was based
on clinical assessment, with a blood loss of I000 mi or more. Birthweight was
standardized for gestational age using a birthweight index defined as the quotient of
the actual birthweight and the birthweight on the 50th percentile of the Dutch

intrauterine growth curve for singleton pregnancies, corrected for gestational age,
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sex and parity®. Stillbirth was defined as a fetal loss with a weight of 500 g or
more, Early neonatal mortality was defined as the number of liveborn infants
weighing 500 g or more who died during the first 7 days afier birth, and late
neonatal mortality as the number of deaths of liveborn infants between 8 and 28 days
after birth, per 100 liveborns. The sum of stiilbirths and neonatal deaths per 100
births constitutes perinatal mortality.

Variables are presented as median and range throughout, Wilcoxon’s rank
sum test was used fo assess continuous variables, correlations were assessed with the
nonparametric Spearman test, and discrete data were analyzed with the chi-square
() test. In order to adjust for multiple comparisons, a two-tailed probability level

of 0.01 or less was considered to represent statistical significance.

6.3.  Resulis

During the 11 year study period 40 triplet pregnancies were delivered after a
gestational age of 20 weeks or more, and were matched with 80 twin pregnancies,
The majority of the triplets (82%) were a result of assisted reproduction, compared
with 36% of the twin pregnancies (p < 0,001). The relative number of women
referred to our hospital with triplet pregnancies (40%) was twice that with twins

(21%). The main indication for referral in both groups was preterm labor,

6.3.1. Course of pregnancy

A correct diagnosis of the number of feluses was made in all patients at 10
(5-29) weeks in triplet pregnancies and at 13 (5-31) weeks gestation in twins.
Cervical cerclage was not applied in twin pregnancies, but three women with triplets
received a cerclage at the end of the first trimester because of suspected early
cervical changes. In the triplet group amniocentesis for anfenatal diagnosis of fetal
chromosomal abnormalities was performed on the basis of maternal age in four
patients, and trisomy 21 was diagnosed in one fetus; the parents decided to accept
the fetal abnormality and the pregnancy continued uneventfully. In the triplet group
one anencephalic fetus was diagnosed by ultrasound at a gestational age of 16 weeks.
In the twin group one fetus with a gastroschisis and, in another patient, a fetus with

multicystic kidneys were diagnosed by ultrasound; the parents decided to accept
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these abnormalities. Clinical characteristics of pregnancy and delivery in both groups

are presented in Table 6.1,

Table 6.1, Clinical characteristics of pregnancy and delivery in a study group of triplet
preghancies and a control group of twin gestations matched for maternal age and
parity. Values are given as median (range) or number (percentage), as appropriate.

Maternal age (yrs)

Parity
0
> 1

Pregnancy complicaticns

preterm labor

preferm mupture of
membranes

pregnancy-induced
hypertension

preeclampsia

gestational diabetes

anemia

antenatal hospitalization

gestational age (wks)

duration (days)

Gestational age
at delivery (wks)

23-28
29-32
33-36
= 37
Mode of delivery
vaginat

cesarean section

Postpartum hemorrhage

*p <001

Triplets
(n=40)

31 €21-39)

22
18

36 (90%)
5(12%)

9 (22%)
1¢2%)
2(5%)
15 (38%)
34 (85%)
28 (21-36)
16 (1-103)

32 (2337)
1
1
14
4

13
25

Twins
{n=2380)

31 {21-39)

44
36

48 (60%3*
19 (24%)

10 (12%)
3(4%)

5 ( 6%)
22 (28%)
39 (49%)*
31 (23-40)*
3 ( 1-58)*

35,5 (23-41)%
9

15

24

324

63%

17+
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Most of the women with triplets (85%) but only half the number of mothers with
twins (49%) were admitted fo the hospital at some time during pregnancy, because
of subjective complaints or maternal complications, The difference in antenatal
complications was mainly due to the significantly higher incidence of preterm labor
requiring intravenous tocolysis in triplets as compared to twins (p < 0.01). The
median duration of tocolytic treatment was 14 (1-74) days in the triplet group and 5
(1-55) days in twin pregnancies (p < 0.01), In the triplet group, 14 patients (35%)
and in the twin group 11 patients (14%) received prophylactic steroids to enhance
fetal lung maturation. The incidence of pregnancy-induced hypertension and
preeclampsia was not different between triplet and twin pregnancies. Of the nine
patients with triplets and pregnancy-induced hypertension, three cases were severe
with diastolic blood pressures > 1[I0 mm Hg, compared with two of 10 cases in

twins.

6.3.2. Labor and delivery

Of the 40 patients with triplets 36 were delivered before a gestational age of
37 weeks (median 32 weeks), a significant difference (p < 0.001) with 48 of 80
patients in the twin group (median 35.5 weeks). There is also a marked difference in
very preterm birth before 29 weeks® gestation between triplets (25%) and twins (9%)
(p < 0.01). The incidence of cesarean section was significantly higher in patienis
with triplets (62%) than with twins (21%). The indication was elective in 30% of
triplets and in 12% of twin pregnancies (p < 0,001); the remaining indications were
fetal distress and non-vertex presentation of the first twin, All cesarean sections were
performed by low transverse incision,

Of the placentae in the triplet group 30 (75%) were triamniotic-trichorionic,
five (12.5%) triamniotic-bichorionic and three (7.5%) were triamniotic-
mongchorionic. One of the three monochorionic placentac was associated with
intrauterine death of one fetus. Sixty (75%) of the twin placentae were biamniotic-
bichorionic, 12 (15%) were biamniotic-monochorionic and one was monoamniotic,

Of two triplet and seven twin placentae no complete data were available,
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6.3.3. Neonatal outcome
Data on neonatal outcome are summarized in Table 6.2, There were 12 fetal
losses among the 120 triplets, two with a weight of less than 500 g, Among the 108

liveborn infants there were 18 neonatal deaths. Corrected for three infants delivered

Table 6.2. Perinatal outcome in triplet pregnancies (n=40) and In twin gestations (m=380)
matched for maternal age and parity. Values are given as median (range) or number
{percentage), as appropriate

Triplet births Twin births
m=120) (n=160)

Live births 108 (91.5%) 156 (97.5%)*
birthweight (g) 1478 (300-2980) 2030 ( 300-3650)*
birthweight index 0.84  (0.10-1,14) 0.86  (0.17-1.32)

Stillbirths** 10 (8.5%) 3 {(2.5%)*
birthweight (g) 680  (510-970) 720 ( 520-900)

5 minute Appgar-score < 7 kI3 (33%) 17 (11 %y*

Early neonatal deaths 10 {10.2%) 7 (4.5%)
birthweight (g) 870  (650-1130) 830 ( 600-1020)

Late neonatal deaths 4 4.1%) 4 (2.7%)
birthweight (g) 1120 (970-1555) 900 ( 780-1030)

Perinatal mortality** 24 (20%) 14 (8.9%)*

Pregnancies with discharge
home of = 1 infant 37 (92.5%) 76 (95%)

Neonatal complications
hospital stay (days) 6 (1-317) 13 (1-143)*
congenifal anomalies 6 7
episodes of bradycardia 35 37
venlilatory support 37 43
sei zures 2 2
necrotizing enterocolitis 2 2
hyperbilirubinemia 54 51*
intraventricular hemorrhage 2 6
patent ductus arteriosus 5 5
bronchopulmonary dysplasia 4 4

*p < 0.01. ** Birthweight > 500 g
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at less than 24 weeks gestation with a birthweight range of 400-480 g and one infant
with ancncephaly, the perinatal mortality of triplet pregnancies was 20%; with
8.9%, the perinatal mortality in twins, corrected for lethal congenital matformations
and a birthweight of less than 500 g, was significantly less (p < 0.01). The
difference is mainly caused by the stillbirth rate of 8.5% in triplets compared with
2.5% in twins (p < 0.01). In three triplet pregnancies and in four twin pregnancies
all fetuses were lost, Neonatal mortality was associated with very preterm birth (<
20 weeks) in 44% of cases in triplets and in 38% in twins, a nonsignificant
difference. Triplets had a significantly lower median birthweight than twins, but
there is no significant difference in birthweight index between groups. The median
hospital stay was significantly longer in the triplets, mainly related to the lower
birthweight, Except for hyperbilirubinemia, which was observed more frequently in
triplets, there were no significant differences between friplets and twins in the
incidence of major neonatal complications. The number of infants needing
ventilafory support was not different between triplets and twins, Triplets received
ventilatory support during a median period of 4 (1-52) days compared to 2 (1-59)
days in twins, a nonsignificant difference. In the triplet group intraventricular
hemorrhage grade II was diagnosed in a 25 weeks’ infant, and a grade 1V
hemorrhage in a 27 weeks’ infant; both babies died. In twins intraventricular
hemorrhage grade T-H occurred in five infants, grade TII in one; the six infants were
born between 25 and 30 wecks gestation, and four of them died, Of the triplets four
infants had a club foot without other congenital abnormalities; one infant of a 36-
year-old mother had Down syndrome and one infant was anencephalic, both
diagnoses made antenatally. In the twin group one infant had a prune belly
syndrome, one was born with gastroschisis, one infant had an aorta stenosis. Two
infants were born with renal dysplasia, one of which was diagnosed antenatally by

ultrasound; hypospadia was observed in two neonates.

6.4, Discussion
The majority of the triplet pregnancies in our study were a resull of infertility
treatment. Consideration of the clinical options of reduction to twins and a policy of

expectant management must fake into account the risks of maternal, fetal and
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neonatal complications and the probability of taking home at least one live and
healthy infant associated with both approaches. Our study of triplet and twin
pregnancies shows that preterm labor is the most significant antenatal problem, in
particular in triplet gestations, with no significant differences between both types of
multifetal pregnancy with regard to other major complications, Pregnancy-induced
hypertensive disorders are considered a major complication of higher order
multifetal pregnancy'®'. Indeed, pregnancy-induced hypertensive disorders occurred
in 22% of our triplet pregnancies, in accordance with an incidence of 13-20%
reported by others®*2%%1%  However, the majority of patients had mild
nonproteinuric  hypertension, and no difference between the incidence of
preeclampsia in triplet and twin gestation could be demonstrated,

Preterm delivery is the most important determinant of neonatal outcome in
multifetal gestation. The incidence of delivery before 37 completed weeks in triplet
gestation ranges from 64 to almost 100% in various studigs!®:3452:62,74,76,90,94,112,125
compared with 90% in our study. The median gestational age at delivery in friplet
pregnancy was 32 weeks in our study, compared with 32 to 34% weeks in other
reports'>»302IR0IL LI Oy study may be biased towards lower gestational ages
at delivery due to the high referral rates because of preterm labor, in particular in
the triplet group, but our results are similar to those of a recently reported large
study of 198 triplet pregnancies of which 95% were delivered at less than 37 weeks,
with an average gestational age at delivery of 34 weeks®. In contrast to that study,
in which ambulatory perinatal nursing and home uterine contraction monitoring were
uniformty used, we applied standard antenatal care on an outpatient basis as long as
the course of pregnancy remained uncomplicated. A recent review failed to provide
evidence of a significant contribution of the routine use of antepartum hospitalization
or prophylactic tocolylic treatment to the prognosis of triplet pregnancies®™.

The optimal management of delivery for triplets is debated. In their review
Petrikovsky and Vintzileos'”' show that the vaginal route was primarily chosen as
the mode of delivery in most reports between 1978 and 1983, with cesarean section
rates in the larger series varying between 7 and 32%. However, more recent reports
indicate a dramatic increase in the number of cesarean sections in triplet as well as

in twin gestations, reaching levels of 80-100%!*%%!'2 Although some authors
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suggest improved neonatal outcome in association with cesarean delivery®™, there are
no randomized trials to support this view,

Our study confirms that triplets have a lower median birthweight and
gestational age at delivery, and a longer neonatal stay in hospital than twins.
However, we found no significant differences in major neonatal complications
between triplets and twins.

In our study the stillbirth as well as the total perinatal mortality rates were
significantly higher in triplets than in twins. Comparison of perinatal mortality rates
between studies may be misleading as the definition varies from report to report. In
general, the available recent literature on the outcome of triplet pregnancies indicates
a perinatal mortality rate ranging from 13.3-33%°%6%%.10L125 with some notable
exceptions of mortality rates between 4-10%%*"2 Qur findings are in close
agreement with those in a recent farge study showing a 16% perinatal mortality in
triplet pregnancies while 15% of the liveborn infants did not survive infancy!, For
comparison with the results of selective fetal reduction it is more important to
consider the relative number of pregnancies terminating in at least one live infant
than the overall perinatal mortality, In our study, 92.5 percent of the mothers with
triplet gestation had at least one surviving infant, compared with 95% with twin
pregnancy. In comparison, discharge home with at least one infant was 88.2 percent
in a recent study of 34 triplet pregnancies with reduction to twins’®. Recent data on
reduction of triplets to twins indicate a loss of the entire pregnancy of approximately
8-16% to 24 weeks*»™ and the experience of the operator rather than the method
used appears to be the key determinant of success for an individual patient*,
Although reduction of triplet to fwin pregnancy may be expected to reduce perinatal
mortality after 24 weeks, the results of our study do not show significant differences
between maternal morbidity and neonatal mortality and morbidity in triplet and twin
pregnancies managed expectanily and no marked effect of fetal reduction on these
outcomes is to be expected. Also in the only study in which the outcome of triplet
gestations managed expectantly was compared with that in triplet pregnancies
reduced to twins, no significant effect on neonatal mortality was demonstrated™,

The data obtained in our study may be used fo counsel women with a {riplet

pregnancy considering selective reduction fo twins with regard to the anticipated
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perinatal outcome of expectantly managed triplet and twin pregnancy. However, the
decision to continue pregnancy or to opt for fetal reduction does not only depend on
obstetric considerations but also on the socioeconomic consequences of multiple
pregnancy, on the complex ethical problems of fetal reduction, and on the emotional
and psychologic problems associated with both policies®®. Since the majority of
triplet and higher order multifetal pregnancies are a result of infertility treatment, we
feel that all methods of assisted reproduction should aim at prevention of multifetal
gestation, We share the distress expressed by others® about the recently advocated
extremely agressive application of assisted reproductive techniques with

incorporation of multifetal pregnancy reduction as an adjunct of treatment®,
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Chapter 7

GENERAL CONCLUSIONS

In this chapter general conclusions are presented on the basis of the studies reported

in this thesis against the background of the objectives formulated in Chapter 1,

In comparison with women with a singleton pregnancy the incidence of
antenatal complications in women with multifetal pregnancies even when matched
for gestational age at delivery is increased. The increase is mainly due to
hypertensive disorders, preterm delivery, and the cesarean section rate. The study
reported in Chapter 2, from which these conclusions are derived, is based on a
registry in The Netherlands of singleton and multiple pregnancies, The advantages of
such a population-based registry are the large numbers and the avoidance of certain
selection biases. In practice, however, data are necessarily limited and appear to be
not always complete. In The Netherlands about one-third of the deliveries occurs at
home under the supervision of a midwife; this data was not included in the registry
in the years 1984-1987. This has introduced an important selection bias, because
complicated pregnancies and deliveries, including alt multifetal pregnancies but only
part of the singleton gestations, were referred to hospitals and included in the
registry, whereas women with uneventful singleton pregnancies and deliveries were
not, This bias explains the high incidence of fetal deaths and other complications in
the registry of singleton pregnancies, as reported in Chapter 2,

For these reasons, we decided 1o analyze in more detall the various
complications associated with multiple pregnancy, using data from pregnant women
attending the Department of Obstetrics of the University Hospital Rotterdam. From

the results reported in Chapters 3-6 the following conclusions can be drawn.
1. Antenatal demise of one fetus in the second half of twin pregnancy is an
unusual and difficult problem with regard to the management of pregnancy.

Parents are grieving the death of one baby while anxiously awaiting the birth
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of the survivor and the obsteirician is confronted with the decision whether or
not to terminate the pregnancy. The results of a case-controlled analysis of a
consecutive series of 29 twin pregnancies with an antenatal diagnosis of
single fetal death after 20 weeks gestation indicate that such a pregnancy can
be managed expectantly under close maternal and fetal surveillance until the
spontancous onset of labor after 34 weeks, or until there is an obstetric
indication for termination. In this study no association with consumptive
coagulopathy was apparent. The main cavse of neonatal death was
prematurity, muiticystic encephalomalacia was not observed,

Hypertensive disorders, in particular preeclampsia, constitute a major cause
of maternal, fetal and neonatal mortality and morbidity in multiple and in
singleton pregnancies. As in the majority of reports also our study of a
consecutive series of 187 twin pregnancies showed a significantly higher
incidence of pregnancy-induced hypertensive disorders compared with that in
an eqgual number of singleton controls matched for maternal age, parity, and
gestational age at delivery. The difference was due, however, to a higher
incidence of pregnancy-induced hypertension, whereas the occurrence of
proteinuric preeclampsia in twin pregnancies was not different from that in
singleton controls. We have put forward the hypothesis that pregnancy-
induced hypertension in multifetal pregnancy may be explained by failure to
decrease maternal peripheral vascular resistance beyond its physiological
limit, resulting in failure to accomodate an increase in cardiac output that is
greater than that in singleton gestation.

Ultrasonography is currently the principal method for detection of fefal
congenital anomalies, In singleton pregnancies obstetric management will be
determined by the severity and prognosis of the anomaly, but in twin
pregnancies the presence of a normal co-twin constitutes a complicating
factor. Assessment of the course and outcome of a consecutive series of 23
twin pregnancies with one fetus affected by a structural anomaly, compared
with that in 23 twin control pregnancies without fetal anomalies matched for
maternal age and parity, showed a sevenfold higher perinatal mortality rate in

affected twin pregnancies. However, the preterm delivery rate and the
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incidence of complications of pregnancy were similar in both groups. These
findings suggest that the reported clevated perinatal morbidity rate in twin
pregnancies with a single structurally affected fetus is determined by the
nature of the anomaly.

The risk of prematurity is directly proportional to the number of fetuses
within the uterus. Selective reduction of the number of fetuses has been
proposed as a means to improve perinatal outcome in multifetal pregnancies.
The results of the assessment of the course and outcome of a consecutive
series of 40 triplet gestations compared with 80 twin pregnancies, matched
for maternal age and parity, do not support selective reduction of triplets to
twins based on perinatal outcome. The decision to continue a ftriplet
pregnancy or to opt for fetal reduction depends on socio-cconomic, emotional
and psychologic problems associated with both policies. All methods of

assisted reproduction should aim at prevention of multifetal gestation.
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SUMMARY

CHAPTER ONE presents a general introduction to the thesis. In all
industrialized countries, including The Netherlands, the rate of multiple births shows
a steady rise, which can be explained in part by the increasing use of assisted
reproductive technology. Multiple pregnancies are associated with various antenatal
and perinatal complications. Some of these are specific of multiple pregnancy, others
are encountered more often than in singleton pregnancies. Based on these
considerations, the objectives of the studies reported in the following chapters are
outlined. The objectives include an assessment of antenatal complications in a
population-based series of twin and triplet pregnancies, assessment of the course and
outcome of twin pregnancies complicated by single fetal death occurring in the
second half of gestation, assessment of frequency and severity of hypertensive
disorders in twin pregnancies, assessment of preterm delivery and perinatal mortality
rates in normal twin pregnancy and in twin pregnancies with one twin with a
structural anomaly, and assessment of the course and outcome of triplet compared

with twin pregnancies.

CHAPTER TWO reports a study designed to compare some maternal characte-
ristics and antenatal complications in a population-based registry of 108 triplet and
6.171 twin pregnancies, with those in a control group of singleton pregnancies
matched for gestational age af delivery, Mean maternal age was 28.8 years in
women with triplet pregnancy, 28.6 years with a twin pregnancy, and 27.9 years
with a singleton pregnancy. The proportion of nulliparous women with triplets and
twins was significantly lower than that with singletons (44.4% versus 54,6% and
41.1% versus 49.3%). Hypertensive disorders occurred more often in twin gestation
than in singleton controls. The incidence of fetal death in twin gestation (2.5%) was
only half that in singleton pregnancies (4.9%), an unexpected finding that may be
caused by referral bias. Data on neonatal deaths were incomplete and could not be
used. Due to the limitations of the registry more detailed questions concerning

maternal and perinatal outcomes in multifetai pregnancy could not be answered.
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CHAPTER THREE describes the course and outcome of twin pregnancies with
single fetal death in the second half of gestation managed expectantly. A case-
controlled study is presented of 2& consecutive pregnancies from 1973 to 1993 with
sonographic evidence of a twin gestation at 20 weeks gestation and antenatal demise
of a single fetus later in pregnancy, matched for maternal parity with 58 twin
pregnancies without fetal death and delivered in the same year as the index case.
The frequency and severity of pregnancy-induced hypertensive disorders was
significantly higher in the study group than in controls. There were no differences
between the study group and controls with regard te median gestational age at
delivery (33 weeks vs 34 wecks) and median birthweight of liveborn infants (1880 g
vs 2160 g), No maternal coagulopathy was apparent in the 29 patients. The main
cause of neonatal death was prematurity, multicystic encephalomalacia was not
observed. The results of this study support an expectant management in twin

pregnancies complicated by single fetal death.

CHAPTER FOUR describes a case-controlled study to compare the incidence
and severity of pregnancy-induced hypertensive disorders in a consecutive series of
187 twin pregnancies matched for maternal age, parity, gestational age at delivery,
and year of delivery with 187 singleton pregnancies. In the twin pregnancy group
significantly more (21%) patients met the criteria for the diagnosis of a pregnancy-
induced hypertensive disorder, than in the singleton group (13%). The difference
was due to a significantly higher incidence of pregnan¢y-induced hypertension in
twin (15%) than in singleton (6%) pregnancy, in particular in sulliparous women,
The incidence of preeclampsia was similar in twin (6%) and singleton (6.5%)
pregnancies without differences in severity and in the occurrence of the HELLP-
syndrome, These data show that the incidence of non-proteinuric pregnancy-induced

hypertension, but not of proteinuric preeclampsia, is increased in twin pregnancy.
CHAPTER FIVE presents a case-controlled study designed to determine the

preterm delivery rate and fetal outcome in 23 twin pregnancies with one structurally

affected fetus compared with 23 twin pregnancies withoui fetal anomalies, matched
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for maternal e, parity and year of delivery, The preterm delivery rate was not
significantly different (57% vs 48%) between groups, The perinatal mortality was
significantly higher in the structurally affected pregnancies (65% vs 9%). The
elevated perinatal mortality in the study group was mainly determined by the nature
of the anomaly, not by preterm delivery, In the affected twin gestations the
birthweight of the anomalous fetus (1920 g) was significantly lower than that of the
normal co-twin (2230 g). There was no difference in the incidence of hypertensive
disorders or diabetes between both groups. It is concluded that the raised perinatal
mortality rate in pregnancies with one structurally affected (win is determined by the

nature of the anomaly and not by the rate of preterm delivery,

CHAPTER SIX describes the maternal and perinatal complications of a
consecutive series of 40 triplet pregnancies of 20 weeks or more compared with 80
twin pregnancies, matched for parity, maternal age, and year of delivery. Preterm
Iabor occurred significantly more often in triplet (90%) than in twin gestations
(48%). Compared with twins, tfriplets had a significantly lower median birthweight
(1478 g vs 2030 g) and gestational age at delivery (32 weeks vs 35.5 weeks). The
mean neonatal hospital stay was significantly longer in triplets than in twins, mainly
related to the lower birthweight, but there was no significant difference between
griplets and twins in the incidence of major neonatal complications. The data of the
anticipated perinatal outcome in triplet and (win pregnancies may be used fo counsel

women with a triplet pregnancy considering reduction to twins,

CHAPTER SEVEN presents general conclusions based on the results of the
studies described in this thesis. The results of the analysis of data on multifetal
pregnancies in a population-based registry of hospital births in The Netherlands are
in general agreement with observations reported in the literature, but due to
limitations of the registry detailed questions on maternal and fetal complications and
pregnancy outcomes could not be answered. These questions, outlined in the
objectives of the thesis, were approached in hospital-based studies, and conclusions

were reached as reported in chapters 3 to 6.
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SAMENVATTING

HOOFDSTUK EEN geeft een algemene inleiding op het proefschrift. In alle
geindustrialiseerde landen, inclusief Nederland, neemt het aantal meerlinggeboorten
geleidelijk toe, wat gedeeltelifk kan worden verklaard door de toenemende
toepassing van technieken voor geassisteerde voortplanting.
Meerlingzwangerschapppen zijn geassocieerd met verschillende antenatale en
perinatale  problemen. Sommige van deze problemen zijn specifick voor
meerlingzwangerschappen, andere problemen komen vaker voor bij
meerlingzwangerschappen dan bij éénlingzwangerschappen. Op grond van de
overwegingen beschreven in dit hoofdstuk worden de doelstellingen geformuleerd
van de onderzocken, die in de volgende hoofdstukken worden beschreven, Deze
doclstellingen omvatten een onderzoek naar de antenatale complicaties in tweeling-
en drielingzwangerschappen bij de Nederlandse bevolking; een analyse van het
beloop en de uitkomst van tweelingzwangerschappen gecompliceerd door intra-
teriene vruchtdood van én foetus in de tweede helft van de zwangerschap; een
onderzoek naar het voorkomen van vroeggeboorie en perinatale sterfte  bij
ongestoorde tweelingzwangerschappen en bij tweelingzwangerschappen met één
structureel afwijkende foetus; en tensiotte een analyse van het beloop en de uitkomst

van drielingzwangerschappen in vergelijking met tweelingzwangerschappen.

HOOIFDSTUK TWEE beschrijft een onderzoek aan de hand van gegevens van
de Landelijke Verloskundige Registratie, waarin maternale karakteristieken en
antenatale complicatics worden vergeleken van 108 driclingzwangerschappen en
6171 tweelingzwangerschappen met een controlegroep éénlingzwangerschappen,
gemalched voor zwangerschapsduur bij de bevalling. De gemiddelde leeftijd van de
moeder was 28.8 jaar in drielinggroep, 28.6 jaar in de tweelinggroep en 27.9 jaar in
de éénlinggroep, Het percentage nulliparae bij de drieling- en tweelingmoeders was
significant lager dan dat bij de &nlingmoeders (44.4% versus 54.6% en 41,1%
versus  49.3%). Hyperlensieve aandoeningen kwamen vaker voor  bij

tweelingzwangerschappen dan bij  éénlingzwangerschappen.  Bij  tweeling-
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zwangerschappen was de foctale sterfle (2.5%) de helft van die Dbij
éénlingzwangerschappen (4.9%). De gegevens over neonatale sterfte waren niet
compleet en konden derhalve niet worden gebruikt. Poor de beperkingen van de
regisiratic  konden meer gedetailleerde vraagstellingen omtrent maternale en

perinatale vitkomsten niet worden beantwoord.

HOOFDSTUK DRIE behandelt het beloop en de uvitkomst van tweeling-
zwangerschappen met een intra-uteriene vruchtdood van &n foetus in de tweede
helft van de zwangerschap, waarbij een afwachtend beleid werd gevoerd, Een case-
controle onderzoek wordt beschreven van 29 opeenvolgende zwangerschappen in de
periode 1973 tot 1993 met een echografisch vastgestelde tweelingzwangerschap van
20 weken zwangerschapsduur en een intra-uteriene vruchtdeod van één foetus later
in de zwangerschap. Deze zwangerschappen werden gematched voor maternale
teeftijd met een conirolegroep van 58 tweelingzwangerschappen zonder foetale
sterfte, bevallen in het Academisch Ziekenhuis Rotterdam in heizelfde jaar, De
frequentie van voorkomen en de ernst van hyperensieve aandoeningen was
significant hoger in de studiegroep dan in de controlegroep. Br waren geen
verschillen tussen de studiegroep en controlegroep voor wat betreft de gemiddelde
zwangerschapsduur bij de bevalling (33 weken versus 34 weken) en het gemiddelde
geboortegewicht van de levendgeboren kinderen (1880 gr wversus 2160 gr). Er
werden geen stollingsstoornissen waargenomen bij de 29 patienten. De hoofdoorzaak
van neonatale sterfte was prematuriteit; multicysteuze encephalomalacie werd niet
waargenomen. De resultaten van dit onderzoek vormen een steun voor een
afwachtend beleid bij tweelingzwangerschappen gecompliceerd door intra-uteriene

dood van €én foetus.

HOOFDSTUK VIER beschrijft een case-controle onderzoek, waarin het
voorkomen en de emst van hypertensieve aandoeningen bij 187 achtereenvolgende
tweelingzwangerschappen  worden  vergeleken met die bij 187  éénling-
zwangerschappen, gematched voor maternale leeftijd, pariteit, zwangerschapsduur
bij de bevailing en het jaar waarin de bevalling plaatsvond. In de tweelinggroep

voldeed 21% van de zwangeren aan de criteria van hypertensieve aandoeningen, ¢en
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significant hoger percentage dan dat in de éénlinggroep (13%). Het verschil was het
gevolg van een significant hogere incidentie van zwangerschapshypertensie (15%) in
tweelingzwangerschappen dan in éénlingzwangerschappen (6%), vooral bij
nulfiparae, De incidentie van pre-eclampsie was ongeveer gelijk in de tweelinggroep
(6%) en in de éénlinggroep (6.5%). Er was geen verschil in de ernst van de pre-
eclampsie en de aanwezigheid van een HELLP-syndroom tussen beide groepen.
Deze gegevens tonen aan, dat de incidentie van zwangerschapshypertensie, maar niet

van pre-eclampsie, is toegenomen bij tweelingzwangerschappen.

HOOFDSTUK VIJF behandelt een onderzoek naar vroeggeboorte en foetale
vitkomst in 23 tweelingzwangerschappen met é4n foetus met echoscopisch
vastgestelde structurele afwijkingen in vergelijking met een controlegroep van 23
tweelingzwangerschappen, waarin echoscopisch geen foetale afwijkingen werden
aangetoond. De studie- en controlegroep werden gematched voor maternale leeftijd,
pariteit en jaar waarin de partus plaatsvond in het Academisch Ziekenhuis
Rotterdam, Er was geen significant verschil in het relatieve aantal vroeggeboorten
tussen beide groepen (57% versus 48%). De perinatale sterfte was significant hoger
in de groep met echoscopisch vastgestelde structurele afwijkingen (65% versus 9%).
De hogere perinatale sterfie in de studiegroep werd hoofdzakelijk veroorzaakt door
de afwijking en niet door de vroeggeboorte. Het geboortegewicht van de foetus met
de structurele afwijking (1920 gr) was significant lager dan dat van het andere kind
(2230 gr). Er was geen verschil in het voorkomen van hypertensieve aandoeningen
of diabefes tussen beide groepen, De resultaten van dit onderzoek laten zien dat de
hogere perinatate sterfte in tweelingzwangerschappen met één foetus met structurele

afwijkingen wordt veroorzaakt door de afwijking en niet door vroeggeboorte,

HOOFDSTUK ZES geeft een beschrijving van de maternale en perinatale
complicaties in 40 opeenvolgende drielingzwangerschappen met een
zwangerschapsduur van 20 weken of meer, gematched met 80 tweeling-
zwangerschappen voor pariteit, maternate leeftijd en jaar waarin de bevalling in het
Academisch Ziekenhuis Rotterdam plaatsvond. Vroeggeboorte kwam significant
vaker voor bij drielingzwangerschappen (90%) in -vergelijking met
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iweelingzwangerschappen (58%). In vergelijking met de tweelingkinderen hadden
drielingkinderen een significant lager geboorlegewicht (1478 gr versus 2030 gr) en
was de gemiddelde zwangerschapsduur bij de bevalling significant korter (32.2
weken versus 35.5 weken). De drielingkinderen waren significant langer opgenomen
dan de tweelingkinderen, hoofdzakelijk tengevolge van het lagere geboortegewicht,
Er was geen significant verschil in neonatale complicaties. Deze gegevens kunnen
gebruikt worden bij de voorlichting van vrouwen met een drielingzwangerschap,

vooral als reductie tot tweelingzwangerschap wordt overwogen.

HOOFDSTUK ZEVEN geeft de algemene conclusies, gebaseerd op de
resultaten van de onderzocken die worden beschreven in dit proefschrift. De
resultaten van de analyse van meerlingzwangerschappen uit de Landelijke
Verloskundige Registratie zijn in overeenstemming met gegevens uit de literatuur,
maar door beperkingen van de registraiie konden gedetailleerde vraagstellingen
omirent maternale en foetale complicaties en uitkomst van de zwangerschap niet
worden beantwoord. Deze vraagstellingen, aangegeven in de doelstellingen van dit
proefschrift, werden onderzocht in een ziekenhuis populatie en conclusies werden

verkregen zoals vermeld in de hoofdstukken drie t.m. zes.
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